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LEXICON OF GEOLOGIC NAMES 
OF THE UNITED STATES 

Compiled by M. GRACE WILMARTH 

I N T R O D U C T I O N 

The compilation of a lexicon of geologic names was suggested 
to the compiler more than 25 years ago, by Dr. T. W. Stanton, who 
served as chairman of the Committee on Geologic Names from 1912 
to January 1931, when he became Acting Chief Geologist of the 
United States Geological Survey, and later served as Chief Geologist 
until his retirement September 30, 1935. Dr. Stanton suggested 
that the definitions should state, briefly, the lithology, thickness, age, 
underlying and overlying formations, and type locality; and the 
formal definitions herein given have been compiled in accordance 
with that suggestion. 

The compilation of the lexicon was undertaken as a piece of 
"knitting work," or a byproduct, but during the years that have 
elapsed between the initiation and the completion of the task, the 
volume of routine work that has flowed across the compiler's desk 
has been so steady and so heavy that work on the lexicon has been 
very desultory, being stopped for intervals of weeks, months, and 
even a year at a time. During all of these pauses in the work the 
coining of new names went on apace, until the lexicon as it stands 
today probably includes three times as many names as were in the 
literature when the work was started. During the periods when 
no work was being done on the lexicon itself, however, data were con
stantly being compiled that were needed in its preparation and in 
the routine work of the committee. 

After the lexicon was started it was found that many names had 
been redefined (some of them more than once), and that the original 
definitions are not those in current use. This made necessary the 
compilation of the diflPerent definitions, thus adding greatly to the 
labor and to the contemplated size of the book. Work on the lexicon 
also made evident the need for stratigraphic charts, against which 
the definitions, redefinitions, and geographic distribution of the units 
could be checked. For the last few years work on the lexicon has 
kept pace with the preparation of these State charts. 
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2 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

In order to avoid undesirable duplication of names, and to supply 
information frequently sought, the names, geographic areas, and 
ages of the principal underground geologic units have been listed; 
also the names and geographic regions of Pleistocene moraines, with 
a reference to the publication in which an outline or a description 
of each will be found. The names of coal beds and ore beds have not 
been listed. 

The time terms have also been listed, but the full definitions of the 
era, system, and series terms having been given in United States 
Geological Survey Bulletin 769, 1925, only very brief definitions of 
them are given here, with a reference to Bulletin Y69. 

In order to reduce the size of the book certain words, frequently 
used, have in most places been abbreviated in the text. These abbre
viations are listed beyond. The points of the compass have also 
been abbreviated, and in general the names of the States, except in 
the top captions. The word "the" has" been eliminated wlierever 
practicable. Certain signs have also been employed, as follows: 

= Indicates equivalent to or equivalent of. 
-f means plus. 
± means plus or minus, or more or less. 
*** indicate intervening beds. 

Some entries have been inserted for the benefit of the layman, or 
to direct attention to Survey usage—for example: 

Palaeozoic. An early spelling of Paleozoic. 
Calnozoic. An early spelling of Cenozoic. 
Waverllan. A variant of 'Waverlyan. 

The endeavor has been made to make the digests of the definitions 
as brief as possible. The material has usually been gleaned from 
many pages of the reports cited, but in order to economize time and 
space, all pages from which the digested material was obtained are 
usually not listed, but only the page containing the. essential part 
of the definition or the inclusive pages of the paper cited. 

I t may be noticed that unequal treatment has been accorded to 
the names—that is, most names have only one entry (a digest of the 
original definition), many names have several entries, and some 
names have many entries. In explanation it may be said that the 
original definitions of most geologic names are the definitions still 
in current use; that other names have been redefined (some of them 
several times),'necessitating a digest of the redefinitions; that still 
other names have had a long and interesting history leading up to 
their present commonly accepted definitions and location in the 
geologic column, necessitating brief mention of the views of the 
geologists who have contributed most to their elucidation; and that 
some other names are still "bones of contention," necessitating brief 
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mention of divergent views regarding them. But to cite the reports 
of those who have simply described a geologic unit, already named, 
in some particular field in which they have worked, or to explain the 
misidentifications of the units in different areas, is quite outside the 
scope of this book. Where there is disagreement regarding the 
age of a unit, the views of several authorities usually are given. 

Definitions and redefinitions are given of only thejoinits found in 
the United States and Alaska, but the names and current age desig
nations of the geologic units of Canada, Mexico, Hawaii, the West 
Indies, and Central America are also listed, together with citations to 
the publications in which they were first defined, as recorded in United 
States Geological Survey Bulletin 191, by F. B. Weeks, and subse
quent accessions to that list by J . M. Nickles and Miss E. M. Thom; 
the compiler has examined very few of the books cited for the foreign 
names. Where it was possible to do so without the expenditure of 
much time, the original definitions of a few Canadian units are 
given. A few widely used paleontologic names by which some 
geologic units have been designated have also been listed, together 
with the geographic names by which they are now known. 

The capitalization of time terms in digested matter is that of 
the author cited. 

The stratigraphic papers summarized and used in the preparation 
of this lexicon are largely those listed in Bulletin 191 and the sub
sequent accessions to that list up to January 1, 1936. The lexicon 
contains some names of 1936 coinage, but part of the 1936 literature 
the compiler has, necessarily, left to her successor to digest and 
record. 

Names printed in black-face type are in current use by the United 
States Geological Survey; names preceded by a dagger (f) have 
been either abandoned by their authors or rejected for use in the 
classification of the United States Geological Survey; names in 
roman type without a dagger have not been considered by the 
Committee on Geologic Names of the United States Geological 
Survey for use in Survey reports. 

The age assignments of the units whose names are printed in 
black-face type are those at present in use by the United States 
Geological Survey. That some of these age assignments will be 
changed, as evidence accumulates, is to be expected. The age assign
ments of units not printed in black-face type are those given by 
their authors or in subsequent reports cited. The use of a well-
known group name in parentheses following the age designation of 
a unit does iiot mean that the United States Geological Survey 
classifies the unit as belonging to the group mentioned, but that 
its fossils indicate correlation with that group. 
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The counties mentioned in the top captions are not intended to 
indicate exact geographic distribution of the unit described, but 
are given as clues to the part of the State in which it occurs. 

Survey geologists have been generous of time and knowledge in 
the endeavor to connect geologic units of early reports with those in 
current use. 

The compiler hopes that the lexicon will prove a time saver for 
the busy geologist, who, like all other "humans," needs frequently 
to refresh his memory quickly. 

The State charts compiled in connection with this lexicon (photo-
lithographs of which have been distributed by the United States 
Geological Survey) bear dates as follows: 

Okla., January and Febru
ary 1931. 

Oreg., August 1&34. 
Pa., AprU 1928. 
R. I.. AprU 1928. 
S. C , March 1935. 
S. Dak., September 1931. 
Tenn., August 1929. 
Tex., September 1930. 
Utah, December 1932. 
Vt., September 1935. 
Va., AprU 1929. 
Wash., July 1934. 
W. Va., April 1929. 
Wis., August 1929. 
W y e , April 1925. 

Ala., March 1935. 
Ariz., March 1932. 
Ark., August 1934. 
Calif., January 1927. 
Colo., June 1931. 
Conn., April 1929. 
Del., November 1936. 
Fla., March 1935. 
Ga., March 1935. 
Idaho, September 1932. 
111., August 1936. 
lud., February 1930. 
Iowa, AprU 1930. 
Kans., October 1936. 
Ky., February 1930. 
La., March 1931. 
Maine, September 1935. 

Md., April 1929. 
Mass., AprU 1929. 
Mich., June 1929. 
Minn., August 1929. 
Miss., March 1935. 
Mo., March 1930. 
Mont., July 1932. 
Nebr., October 1936. 
Nev., February 1933. 
N. H., September 1935. 
N. J., April 1929. 
N. Mex., February 1932. 
N. T., January 1928. 
N. C , March 1935. 
N. Dak., September 1931. 
Ohio, February 1930. 

The following abbreviations are used in citations and in text. 

A. A. P. G., American Association of 
Petroleum Geologists. 

Acad., Academy. 
Adv., Advancement. 
aggl., agglomerate. 
aggls., agglomerates. 
Agr., Agriculture. 
Agric , Agricultural, Agriculture. 
Am., America or American. 
Ann., Annual. 
App., Appendix. 
approx., approximate or approxi

mately. 
aren., arenaceous. 
argUL, argillaceous. 
art., Article in a publication. 
Ass., Association. 
Asst., Assistant. 
Ast., Astronomer or Astronomy. 

av., average. 
Bd., Board, 
bdy, boundary. 
Bien., Biennial. 
Bi-Mon., Bi-Monthly. 
Biol., Biological, 
bldg., buUdlng. 
Bot., Botany, 
btw., between. 
Bull., Bulletin. 
Bulls., Bulletins. 
Bur., Bureau, 
ca lc , calcareous. 
Camb., Cambrian. 
Can., Canada. 
Carbf., Carboniferous, 
cgl., conglomerate, 
cgls., conglomerates, 
chap., chapter. 
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Circ., Circular. 
Co., County or Company. 
Coll., CoUege or Collections. 
Comm., Conunission. 
Comp., Comparative. 
Conf., Conference. 
Cons., Conservation. 
contemp., contemporaneous. 
Contr., Contribution. 
Coop., Cooperative. 
cor., comer. 
Coun., CouncU. 
Cret., Cretaceous. 
deg., degree or degrees. 
Dept., Department. 
Dev., Devonian. 
diam., diameter. 
Dir., Director. 
dlscon., dlsconformity or disconform-

ably. 
Dissert , Dissertation or Disserta

tions. 
dist., d is t r ic t 
div., division. 
dol., dolomite. 
E., e a s t 
Econ., Economic. 
Ed., Education. 
ed., edition. 
Elem., Elementary. 
elev., elevation. 
Bng., Engineering, Engineer. 
Engrs., Engineers. 
Eo., Eocene. 
equiv., equivalent 
est., estimated. 
Bxtr., Extract. 
fangl., fanglomerate. 
fangls., fanglomerates. 
fm„ formation. 
fms., formations. 
ft., feet or foot 
Gd., Ground. 
Gen., General. 
Geog., Geographic. 
Geol., Geology, Geologist, or Geologl-

caL 
geol., geology, geologic, geological. 
Govt., Government. 
gyp., gypsum. 
Hdb., Handbook. 
Hist., History or Historical. 
Hydrog., Hydrography. 

in., inch or Inches. 
Indus., IndustriaL 
Inst., Inst i tute or Institution. 
Int., International, Interior. 
Intr., Introduction. 
Jour., JoumaL 
Lab., Laboratory 
Lett., Letters. 
Lib., Library. ' ' 
Is., Umestone. 
Iss., limestones. 
loc., locality. 
Lye , Lyceum. 
mag., magnesian. 
Man., Manual. 
Math., Mathematical or Mathematics. 
max., maximum. 
Meet, Meeting. 
Mem., Memoir. 
memb., member. 
Memo., Memorandum. 
Met, Metallurgical, Metallurgy, or 

Metals. 
Mg., Mining, 
mi., mUe or mUes. 
Mid., Midwest, Midland. 
Min., Mining, Mineral, Mineralogist, or 

Mines. 
Mio., Miocene. 
Misc., Miscellaneous. 
Miss., Mississippian. 
mm., millimeter or millimeters. 
Mon., Monthly or Monograph, 
ms., manuscript. 
Mtn, Mountain. 
Mtns, Mountains. 
Mus., Museum. 
N., North. 

Nat., National, Naturalist, or Natural, 
noncon., nonconformity, nouconform-

ably. 
U.S., new series. 
Occ, Occasional. 
Olig., Oligocene. 
Ont., Ontario, 
opp., opposite. 
Ord., Ordovician. 
Pa., Pennsylvania. 
Pal., Paleontology. 
Pam., Pamphlet. 
Penn., Pennsylvanian. 
Perm., Permian. 
Pet., Petroleum. 
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Petrog., Petrography. 
PhU., Philosophical. 
Phys., Physics or Physical. 
pi., plate. 
Pleist., Pleistocene. 
Plio., Pliocene. 
pis., plates. 
P. P., Professional Paper. 
pre-Camb., pre-Cambriah. 
Prel., Preliminary. 
P roc , Proceedings. 
Prog., Progress. 
P t , Point (of land) . 
pt., P.Trt (of a publication). 
Ptg, Printing. 
Pub., Publication. 
qtz, quartz. 
qtzite, quartzite. 
qtzites, quartzites. 
qtzltic, quartzitic. 
quad., quadrangle. 
quads., quadrangles. 
Qua r t , Quarterly. 
Quat , Quaternary. 
Reconn., Reconnaissance. 
rept, report. 
repts, reports. 
Res., Resources, Reservation. 
Rev., Review. 
Roy., RoyaL 
R. R., Railroad. 
Ry, Railway. 
S., south. 
Sci., Science, Scientific, Sciences. 
sec, section. 
sees., sections. 
Secy, Secretary. 

sed., sedimentary. 
Sep., Separate. 
sess., Session. 
sh., shale. 
SU., Silurian. 
si., slate. 
Soc. Society. 
Spec, Special. 
ss., sandstone. 
sss., sandstones. . 
Sta., Station. 
s t r a t , stratigraphy, stratigraphic, or 

stratigraphically. 
Summ., Summary. 
Suppl., Supplement. 
Surv., Survey. 
syn., synonym. 
Tech., Technical, Technology, Technol

ogists. 
Terr., Territories. 
Te r t , Tertiary. 
Topog., Topographic or Topography. 
Trans., Transactions. 
Twp, Township. 
Twps, Townships. 
uncon., unconformity or unconformably. 
undet., undetermined. 
undiS., undifferentiated. 
Univ., University. 
U. S. G. S., United States Geological 

Survey. 
vol., volume. 
W., wes t 
W. S. P., Water Supply Paper. 
yds, yards. 
yrs, years. 
Zool., Zoology. 



LEXICON—PART 1, A-L 
A a r d e s h a l e . 

P e n n s y l v a n i a n : N o r t h e a s t e r n K a n s a s . 

R. C. Moore, 1932 (Kans. GeoI.-'Soc. 8th Ann, Field Conf. Guidebook, pp. 94, 98). 
tSee ander Bachelor Oreek is. On p. 21 Aarde sh. Is described as consisting of 
3 ft. of yellowish gruy clayey sli. with Nodaway coal near base. On p. 20 It is 
given a thickness of 4 ^ ft.] 

B. C. Moore, 1934 (personal commuDication April 20), stated tha t lower par t of 
Howard la. Intertongues with upper par t of Severy sh., which accounts for Aarde 
8h. containing Nodaway coal. The underlying Bachelor Creek Is. also interflngers 
in Severy sh.. he stated. 

B. C. Moore, 1936 (Kans. GeoL Surv. BuU. 22, pp. 39, 205-207). Bachelor Creek 
Is, la basal memb. of Howard Is. In southern Kans., from Greenwood Co. southward. 
Where it is absent, as in N. Kans., the Nodaway coal and other beds that are 
strat. = Aarde sh. momb. of Howard Is. are classed as belonging to top of Severy sh., 
because ijdy btw. the 2 shales can not be drawn. In northern area Severy sh. 
extends up to base of Church Is. Named for Aarde farm, see. 4, T. 26 S., R. 11 E., 
Greenwood Co. 

A a r o n s l a t e . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r n Vi rg in ia and c e n t r a l n o r t h e r n N o r t h Ca ro 

l i na ( V i r g U l n a d i s t r i c t ) . 

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 15, 19-27, and map). Aarnn si.— 
A slate-like rock formed by mixtures of varying amounts of andesltic volcanic ash 
and ordinary land waste, which through pressure and other agents of metainorphism 
have been changed or altered Into a kind of hybrid si., in some places Into a schist. 
Varies from nearly pure greenstone to fairly pure arglll. ss. add si., and in certain 
places Is decidedly conglomeratic. The rock is by no means normal Rl., and term 
"si." was applied to It only after much hesitation and many vain attempts to find 
a better name. In field work It was called "sandy tuff." I t Immediately overlies 
Hyco quartz porphyry. Is well exposed at many places along Aaron's Creek 
[Person and Granville Counties, N. C I . Assigned to Ord. (7) . 

A. I. Jonas, 1928 (Va. Qeol. Surv. prel. ed. geol. map of Va.) . [The block of pre-
Camb. extrusive rocks younger than Glenarm series and designated "greenstone 
volcanics" is stated to include a porpbyritic amygdaloidal and tuffaceous facies 
called Aaron slate.] 

Abbevi l le-York zone. 

P r e - C a m b r i a n : N o r t h w e s t e r n S o u t h C a r o l i n a . 

E. Sloan, 1906 (S. C. Geol. Surv. geognostic map of S. C , advance copies; published 
1908, In S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral resources 
of &. C , pp. 6, 9, 12). AhbevUle-York zone (Archean).—This area is very wide 
along its northerly bdy, which is constituted by State line, but narrows along its 
SW. bdy, formed by Savannah River. Is bounded on NW. by Cherokee and 
Anderson-Spartanburg zones; on SE. by a line which proceeds southwesterly from 
a point on State line 1.5 mi. NW. of Hornsboro, thence crossing Lynches River 1,8 
ml. above mouth of Rocky Creek, thence to Heath Springs, thence below Peays 
Ferry (Wateree River) by Longtown, thence to head of Sawneys Creek, thence 
across Broad River (above Its confluence with Little River), thence S. of Little 
Mtn, thence N. of Culbreath Mine, thence N. of Meeting St. (2 mi.), and thence 
direct to a point near McCorniick, whence it continues to Savannah River, 8. of 
mouth of Little River. Marble, of seeming upper Cherokee equivalence, appears 
along upper limit of Abbevllle-York zone interruptedly from E. side of Enoree 
River to B. side of Saluda River. Rocks consist of gneissoids, granite, syenite, 
quartz, mica and hornblende schists and slates, qtzite, gabbro, trachyte, porphyries, 
serlclte schists, quartz monzonlte schists, diorite slates, diorite, trachyte, pyroxenite, 
amphibolite, felsite, soapstone. 

Named for exposures in Abbeville and York Counties. 
7 
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AbbyvUle g a b b r o . 
P r e - C a m b r i a n : C e n t r a l s o u t h e r n V i r g i n i a ( M e c k l e n b u r g C o u n t y ) . 

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 37-38, map) . AbhyviUe gabbro.— 
Much altered Intrusive hornblende gabbro of dirty greenish gray color; coarse 
grained. Occurs In vicinity of AbbyvUle, Mecklenburg Co., Va. 

A I. Jonas, 1928 (Va. Geol. ^urv. prel. ed. geol. map of Va.), mapped the hornblende 
gabbro around AbbyvUle, Va., as of pre-Camb. age and as intrusive Into Glenarm 
series (Algonklas?). 

A b e r c r o m b i e f o r m a t i o n . 
Midd le C a m b r i a n : W e s t e r n U t a h (Gold HUl d i s t r i c t ) . 

T. B. Nolan, 1930 (Wash. Acad. Sci. Jour., vol. 20, No. 17, Oct. 19, pp. 421-432). 
Abercrombie fm.—Most characteristic type is a blue-gray dense Is. whose thin 
bedding is caused by thin bands or partings of yellow, buff, pink, or light-gray 
fosslliferons sb. The Is. bands are ^ to H inch thick. The shaly material is 
present only locally along many bedding planes and similar splotches of sh. occur 
less commonly within the Is. and not parallel to the bedding. With Increase or 
decrease in amount of sh. the rock grades into lenticular sh. beds or Into rela
tively massively bedded Iss. Thickness 2 ,700+ ft. Middle Camb. fossils. Grades 
into underlying Bushy qtzite and Into overlying Young Peak dol. Abercrombie 
Peak, on ridge S. of Dry Canyon, in Gold HIU d i s t , is underlain by this fm., 
hence the name. 

See a l s o U . S. G. S. P . P . 177, 1934. 

A b e r d e e n f o r m a t i o n . 

T r l a s s i c : B r i t i s h C o l u m b i a . 

C. Camsell, 1910 (Canada Geol. Surv. Mem. 2. pp. 45, 06). [Assigned to Cnrbf.] 
H. 8. Bostock, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. A, p. 203). [As

signed to Trlass ic] 

A b e r d e e n s a n d s t o n e . ( I n P o t t s v i l l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y . 

A. P. Crider, 1915 (Ky. Geol. Surv., 4th ser., vol. 3, pt. 1. pp. 173-175). Aber
deen s>.—Coarse, massive, cliff-making ss., 40 ft. thick, forming steep cliffs In re
gion of Aberdeen, Butler Co. Forms bluff on which Morgantown is situated. Base 
of 88. Is 75 ft. above low water at Morgantown. Either rests on Aberdeen coal 
or Is separated from it by 4 to 6 ft. of sh. Well-marked eroslonal uncon. a t base. 

N a m e d for Abe rdeen , B u t l e r Co., w h e r e i t s t a n d s o u t In p r o m i n e n t cliffs 

a l o n g G r e e n Rive r . T y p i c a l l y exposed a t A b e r d e e n F e r r y . 

A b e r d e e n s a n d s t o n e m e m b e r (of B l a c k h a w k f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : C e n t r a l e a s t e r n U t a h (Book Cl i f fs ) . 

F. E. Clark, 1928 (U. S. G. S. BuU. 793). Aberdeen ss. memb. of Blaokhaiwk fm.— 
Massive, medium-grained buff ss., 60 to 200 ft. thick, lying 160 ± ft. above Star 
Point 88. Underlies Castlegate "A" coal and overlies lower part of Spring Canyon 
coal group, but in places grades laterally into par t of that ciial group. Exposed 
near Aberdeen mine, NE. of Kenilworth, Castlegate quad,. Carbon Co. 

Ab i l ene c o n g l o m e r a t e . 

T e r t i a r y : C e n t r a l K a n s a s . 

C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 786, 789, 797). Abilene 0(/l.—Cg\., 15 
to 20 ft. thick, lying about 150 ft. above base of Marion fm. Underlain by shaly 
buff Iss. and overlain by buff Iss. and marls of Marion fm. 

L. C. Wooster, 1906 (The Carboniferous rock system of eastern Kans.). AMIene 
egl. consists of is. and quar ts pebbles and is top memb. of Marlon beds as here 
defined. 

J . W. Beede, 1909 (Kans. Acad. Sci. Trans., vol. 22, pp. 248-266). Abilene egl. Is 
top memb. of Marion fm. [See under ^Marion fm.] 

E. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3) . Abilene cgl. 
memb.—Top memb. of Marlon fm. Is a peculiar, somewhat variable, conglomerated 
Is. At type loc., In vicinity of Abilene, it Is a calc. cgl. containing some sand and 
88. pebbles. In vicinity of Herington and Marion It is represented, according t o 
Be«de, by "heavy, hard, jperhaps dolomltlc stone, composed of fragments of yellow. 
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orange, and gray masses firmly united in a light-gray cementing material." Over
lies Pearl sh. memb. 

B. C. Moore, 1920 (Kans. Geol. Surv. Bnll. 6, pt. 2, p. 63, footnote). So-called 
Abilene cgl. is Tert. [See fuller statement under t-^orion fm. Other geologlstB 
continued to classify these beds as Perm.] 

E. C. Parker, 1926 ( A A. P. G. Bull., vol. 9, No. 6, p. 982, in reply to question of 
C. N. Gould : "Is It not true that a t the location the Abilene fm. is a mud or 
clay cgl.?"). This bed In type section a t Abilene, Kans., a t the few exposures 
where It is unaltered. Is a sottLgray Is. about 2 ft. thick. The Interval down to 
top of Herington Is. varies from 40 ft. a t Abilene, Kans., to about 50 ft. a t Ponca 
City, Okla. lu majority of exposures this calc. material has.bee'n;,partly or wholly 
dissolved and redeposited In same horizon, often with gyp. derived by solution 
from strata higher in the section. Due to this mode of origin, pieces of the green 
sh. above Abilene Is., as it might better be named, have been Included in some 
places In this massive bed of secondary Is. I t can no more be called a cgl. than 
the top memb. of the Herington, which Is often similarly altered at type vicinity. 

W. A. Ver Wlebe, 1937 (letter dated April 16). Geologists of Wichita and other 
parts of Kans. are agreed as to Tert. age of Abilene cgl. 

N a m e d for Abi lene , D i c k i n s o n Co. 

Abi lene f o r m a t i o n . 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

W. E Wrather, 1917 (SW. Ass. Pet. Geol. Bull., vol. 1, pp. 95-98). Abilene fm.— 
Thin fossiliferous Iss. separated by red and blue clays. Thickness 170 ft. 
Top memb. of Wichita beds. Occurs around Abilene and perhaps southward 
beneath Callahan Divide. Thins out and disappears to N., but underlying Lueders 
Is. persists to within a few ml. of Red River. 

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, pp. 45-46). The term 
Arroyo fir. is given to series of soft Iss., marls, shales, and gyp., 260 ft. thick 
In Runnels Co., which occur on and near Los Arroyo, 2^4 mi. W. of Ballinger. 
There Is one persistent bed of gyp. in lower part of fm., and some shales a re 
red. I t is apparently the same set of roclis to which Wrather applied Abilene fm. 
In Taylor Co., but tha t name had already been used for other fms. and Arroyo 
Is substituted for It. The correlation of upper part of fm. with the Is. a t the 
standpipe a t Abilene was substantiated by W. A. Rlney. This fm. is tentatively 
placed as top memb. of Wichita stage. Differs considerably from underlying 
Lueders fm. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 175). The preoccupied name 
Abilene fm. Is discarded, and is replaced with Arroyo fm. 

Abi lene l imes tone . 
See 1925 e n t r y u n d e r Abilcii ' : cyl. 

Abl t ib l g r o u p . 

P r e - C a m b r i a n : Quebec. 

M. E. Wilson, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 27C). Abitibi group, 
pre-Camb. (Keewatin7). 

Abltibl River formation. 
Devonian: Ontario. 
T. E. Savage and F. M. Van Tuyl, 1910 (Geol. Soc. Am. Bull., vol. 30, pp. 341, 

878, 875). AbitiM River la., Dev., Canada. 
R. H. Hawkins, 1933 (Am. Inst. Min. Met. Engrs., Contr. No. 40, p. 1), assigned 

Abitibi River fm. to Middle Dev. 

Abo s a n d s t o n e ( a l so A b o r e d b e d s ) . (Of M a n z a n o g r o u p . ) 
P e r m i a n ( l o w e r ) : N e w Mexico ( w i d e s p r e a d ) . 

W. T. Lee, 1909 (U. S. Q. S. Bull. 389). Abo «».—Coarse-grained ss., dark red to 
purple, usually conglomeratic at base; with subordinate amount of sh., which attains 
prominence In eome places. Thickness 300 to 800 ft. Upper limit is drawn, 
below the gyp., for obvious reason that In many places the overlying or Yeso 
(m. contains beds of gyp. and gypsiferous sh. a t several horizons, through a 
thickness In some places of 1,000 ft. or more. Is basal memb. of Manzano 
group and rests uncon, upon Magdalena group. Named for Abo Canyon, a t S. 
end of Manzano Range. 
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Abram conglomerate. 

Pre-Cambrian: Western Ontario (near Sioux Lookout). 
F. J. Pettljohn, 1930 (Jour. Geol., vol. i s . No. 6, pp. 568-573). Imbricated ar

rangement of pebbles in several bands of a pre-Camh. cgl. (which writer has 
chosen to call Abram cgl.), near Sioux Lookout, western Ont.. is described. 
The .\bram cgl. in all belts contains varied assemblage of pebbles; granites, 
groenatones, and green schists, felsites, metartiorites, mejadiabases, and quartz 
are most common. One belt of the cgl. occurs on shores of Abram Lake. 

A b r a m .series. 
P r e - C a m b r i a n : O n t a r i o ( A b r a m L a k e r e g i o n ) . 

F. J. rettijohn, 1934 (Cgl. of Abram Lake, Ont.. and its extensions: Geol. Soc. 
Am. Bull., vol. 45, pp. 480, 481, 484, 4S6-S05). In 1030 (Jour. Geol., vol. 
38, pp. 508-573) writer (lescribed and named Abrom scries. [His 1930 paper 
introduced Abram cgl , which apijcars to apply to only basal part of this Abram 
serie.t.] .ibram scries consists of (descending): (1) Mica schis t s (7) ; (2) al. 
and si. eg!, alternating, l,OflO-|- ft. ; (3) graywackes, siltstones. slates, tuff slates, 
cherty slates, and iron fm., 1,2.">0 ft . ; (4) qtzite, some green schists, and 
rhyolllc porphyry, 50 to 700 ft.; (S) massive to laminated arkosite with 
sporadic granite pebbles, underlain by massive arkosite with pebbles and 
boulder beds, 5.300 ft.; (0) boulder cgl., 0 to 1,000 ft.; (7) basal brown grit, 
30 to 100 ft Rests, with great uncon,, on post-Kecwatin intrusives, and under
lies post-Abram intrusives ("Algoman"). 

A b r a m s mica sch i s t . 
P r e - C a m l i r i a n ( ? ) : N o r t h e r n Ca l i fo rn ia ( T r i n i t y a n d S h a s t a C o u n t i e s ) . 

O. II. Hershey, 1901 (Am. Geol., vol. 27. pp. 225-245). Abrams mica schist.— 
Composed of thin folia of niuscovite of dull colors (gray, light-brown, yellow 
and dull red.' spparated by irregular layers of white quartz, representing the 
original laminae. Very highly siliceous throughout. Is of sed. origin, being 
originally a series of argill. .ss. beds in part finely laminated. Thickness about 
1.000 ft. in upper Coffer Creek section, hut may he much thicker at Bully C^hoop, 
to S. Named for Abrams P. O., In upper Coffee Creek region. 

Acco rd ing to J . S. D i l l e r (unpubli .shod m s . on W e a v e r v i l l e q u a d . ) t h e 
- \ b r a m s mica s ch i s t is 5,000 ft. th ick. 

N. E. A. Hinds, 1032 (Univ. Calif. Tub., Dept. Geol. Sci. Bull., vol. 20, No. 11. pp. 
37.^)-4in), introduced l^iskii/ou trm*nr. to include Abrams and Salmon fms. 

A b r i g o l i m e s t o n e . 

Uppe r C a m b r i a n : S o u t h e a s t e r n . \ r i z o n a . 

F. L. Ransome. 1904 (U. S. G. S. T. r . 21). Abrign Is.—Distinguished from other 
calc. fms. of Paleozoic by prevailing thin bed<ling. and particularly by conspicuous 
laminated structure prod*uced by alternation of thin irregular sheets of chert with 
layers of gray Is . ; the Is. layers are 2 to .T inches thick, the chert layers usually 
thinner. Dominant color dark greenish yellow. Very fl.sslle greenish yellow 
calc. shales are generally characteristic featun- of lower half of Abrigo. Thick
ness 770 ft. Rests conformnbly on Holsa qtzite and is apparently conformably 
o-'erlaln by Martin Is. (Dev.). Named for I'xpiisures in Abrigo Canyon, 3 mi. SW. 
of Bisbee. In Mount Martin section upper limit of Abrigo fm. Is defined by a 
bed of pure white qtzite 8 ± f t . thick. This qtzite Is persistent and is nlway.s 
found Iramediatoly underlying the Martin Is., which carries Dev. fossils. It ap
parently records the consummation of an increasing supply of sandy sediments 
during later phases of deposition of Abrigo is. and contra.sts with the more purely 
calc. beds of overlying Dev. fm. 

N. H. Carton, 1925 (Univ. Ariz., geol. ser. No. 3, Bull. 119. pp. 48-51). Fossils col
lected from Abrigo Is. are now classified as Upper Camb. hy E. Kirk and C. E. Resser ; 
but it is possible that tlie hiphot beds may prove to he Ord. 

A. A. Stoyanow, April 30, 1036 (Geol. Sor. Am. Bull., vol. 47. No. 4. pp. 461-540), 
divided Abrigo Is. of Bisbee dist. (type area) into (descending) : Copper Qnoen 
Is. (Upper Camb.), new name, 81 ft. ; Abriijo fm. [restrlcte<l] (Upper Camb.), 
4L>0 ft.; and Cochise fm. (Middle Camb.), new name, 200 ft. The U. S. Geol. 
Survey has not yet had occasion to consider these innovations. 
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Acadia series. 
A variant of Acadian series. Proposed by G. H. Ashley, 1923 (Eng. and 

Min. Jour.-Press, vol. 115, pp. 1106-1108). 

Acadian series (or epoch). 
Geographic name for Middle Cuinbrian deposits and the time covered by 

their deposition. For defluitioii see U. S. G. S. Bull. 769, pp. 98-100. 

Acadian di.stiirbance. 
A term applied by C. Schuchert and C. 0. Dunbar (Textbook Geol., pt. 2, 

p. 65, 1933) to diastrophic' movements in late Dev. "and earliest Miss, 
time. 

Acauniinac formation. 
Devonian: Canada. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 208). 

Acauminac /m., Dev., Canada. 

Only record of name. 

(•Accabee gravels. 
tAcciibee phos-graveis. 

I'leistocene: Southern South Carolina (Charleston County). 
E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; published 

1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral resources 
of S. C, pp. 12, 20,'21). Resting on Bohicket marl sands a bed of coarse gravel 
{% inch di.'tni.) occurs, and embraces rounded lumps of phosphate rock and 
numerous quartz pebbles (2"t ; its littoral lino overlaps and extends more northerly 
than Bohicket marl-sand. Along northerly exposures it attains elev. of 16 ft-
(M. L. T.). Thi.s bed. which Is generally missing, attains in places .thickness of 
4 ft.; It affords the irregular seam of pho.sphate rock known to miners as "flying 
rock." Is a marine deposit. 

C. W. Cooke (personal communication, 1935). The beds described are a 
facies of Pamlico fm. 

Named for exposures in pit at Corn Hill, near Accabee Flats, W. of 
Charleston. 

tAcila shales. 
A paleontologic name applied in early ropts to Olig. beds in NW. Oreg. tha t 

were later named A'yt l»i. l)y H. G. Schenck. Contain sp. of Acila. 

Ackerman formation. (In Wilcox prmiii.) 
Eocene (lowfir) ; Mississippi and .soutliwostern Alabama. 
E. N. Lowe, 1913 (Miss, Geol. Surv. Bull. 10. pp. 23-35). Lowest dlv. of Wilcox 

fm. niisht well Iv.̂  called .ickerman beds, because typically exhibited in great cut 1 ml. 
E. of town of Aclicrman [Choctaw Cu.. NE. Miss.]. Consists of dark gray clays 
.and sandy clays, lignite clays and lignite with occasional beds and concretionary 
masses of carbonate ore. Thickness 400 ft. Underlies Holly Springs sand and 
conformably overlies Midway group. 

In present usage of names the Wilcox is treated as a group and the Acker-
man as basal fm. of that group. The Ackerman represents lower part 
of Nanafalia fm. of Ala. as originally defined, but Nanafalia fm. has 
been restricted by C. W. Cooke to beds overlying Ackerman fm. (tCoai 
Bluff beds of early Ala. repts) , which extends a short distance into 
Ala. (See under Nanafalia fm., also under ^Coal Bluff beds.) 

Acme dolomite. (In Blaine formation.) 
Permian: Central northern Texas and Texas Panhandle (Hardeman to 

Stonewall Counties). 

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull., vol. 13, p. 051 and pi. 9). 
Acme dol.—Above Mangum dol. the first prominent dol. Is a series of several beds. 
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1 to 6 ft. thick, which has been called the Acme, from type exposure In Hardeman 
Co., where thick beds of gyp. below the dol. are mined. The Acme is traced south
ward to Stonewall Co. and may be correlated with reasonable certainty with Mc-
Caulley beds of Fisher Co. It lies 64 ft. above Mangum dol. and 90 ft. below 
Guthrie dol. 

See a l so 1933 e n t r y u n d e r i l c C a u l l e y dol . 

A c w o r t h gneiss . 
P r o - C a m b r i a n : N o r t h w e s t e r n Georg i a ( C a r t e r s v i l l e d i s t r i c t ) . 

C. Wr Hayes, 1901 (Am. Inst. Min. Engrs. Trans., vol. 30, p. 408). The extreme SE. 
corner of mapped area is occupied by Acworth gneiss, which, like Corbin granite. 
Is probably .\rcheau in age, and formed the foundation on which oldest sediments 
of region were deposited. 

A p p e a r s to be s a m e a s C a r o l i n a gneiss . N a m e d for d e v e l o p m e n t a r o u n d 
A c w o r t h , Cobb Co. 

A d a f o r m a t i o n . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( P o n t o t o c a n d Seminole Coun

t ies ) . 

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 128-132, pis. 3, 27, and map. 
Name was also used by Morgan, but not defined, in Okla. Geol. Surv. Circ. No. 12, 
pi. and p. 15, 1923). Ada fm.—Ls. cgls. and coarse sss. are very prominent along 
greater portion of outcrop. The shales are mostly light colored. Near base is a 
thin black Is. that is very persistent in vicinity of Ada. Clastic material becomes 
less toward N. and in vicinity of Varaoosa is very scarce. With decrease In 
amount of clastic material the fm. becomes thinner. -Average thickness Is 100± ft. 
At N. edge of quail, it is only 0 0 + ft. thick. Contains asphalt. Fossils scarce. 
North of Canadian River it appears to rest conformably on Vamoosa fm., hot to 
S. it overlaps Vamoosa and several older fms. Underlies Vanoss fm. 

N a m e d for d e v e l o p m e n t w i t h i n a n d to W. of t o w n of Ada , P o n t o t o c Co. 

A d a sha le . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t Vi rg in ia , s o u t h w e s t e r n V i rg in i a ( T a z e 

well C o u n t y ) , a n d e a s t e r n T e n n e s s e e ( ? ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer. Monroe and Summers Counties, 
pp. 300, 4:i l) . Ada shale.—Olive green, fissile, calc. toward base, 30 to 60 ft. thick. 
Marine fossils. Underlies Talcott sh. and overlies Reynolds is., all members of 
Bluefleld group [fm.]. Type loc. on N. side of East River, in public road btw. 
Ada and Stony Gap, and loss than 14 mi. W. of .\da, Mercer Co. Also observed 
in Monroe and Summers Counties. W. Va.; in Tazewell Co., Va. ; and far down 
in- Tenn.. being ijuite typical at Daisy, Hamilton Co. t^an be traced NE. in W. \ 'a. 
nearly to head of Greenbi:ier Valley and possibly to southern Pa. 

A d a i r m o r a i n e . 

I ' l e i s tocene ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n Mich igan . Shown on mo

r a i n e m a p (p i . 32) in U.S.G.S. Mon. 53. N a m e d for A d a i r , St . C la i r Co. 

A d a m a n a sha l e s . 

L o w e r T r l a s s i c : N o r t h e a s t e r n -Arizona. 

C. [R.] Keyes, 1922 (Pan-Am. Geol., vol. 38, pp. 250, 335). Adammia shales pro
posed for Ward's 4th sh. bed above Aubreyan Iss. I Kaibab Is.] in Moenkopian sec
tion of Navajo country. Exposed In full thickness (200 ft.) near R. R. station 
of Adamana, .\pacbe Co. 

A d a m s B r a n c h l i m e s t o n e m e m b . (of G r a f o r d f o r m a t i o n ) . 

Pen i i . sy lvan ian : C e n t r a l T e x a s (Co lo rado Rivt-r r e g i o n ) . 

N. F. Drake. 1803 (Tex. Geol. Surv. 4th Ann. Rept.. pt. 1, pp. 387, 391). Adorns 
Branch Is.—Hard, fossiliferous, unevenly textured, bluish Is., base somewhat aren. 
in places. Thickness 25 to 30 ft. .Memb. of Canyon dlv. Underlies Cedartori 
bed and overlies Browiiwood bed. [Type loc. Is Adams Branch, Brown Co., close 
to town of Bi'ownwood.] 

F. B. I'lummer and R. C. Moore, 1922 (Jour. Geol., vol. ,30, pp. 24, 31, 34 ; Univ. Tex. 
Bull. 2132, pp. 59, 84, 96, 101, 102, 114). Adams Branch Is. is top memb. of 
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Graford fm. In both Braizos River and Colorado River valleys. I s 10 to 30 ft. 
thick in S. part of area and 100 locally to N. Is massive escarpment-forming Is. 
Forms escarpment 100 to 150 ft. high. Underlies Cedarton sh. and ss. and over
lies Brownwood memb. of Graford fm. In Brazos Elver valley underlies Seaman 
Ranch sh. 

E. H. Sellards, 1931 (News Letter from Bur. Econ. Qeol. Univ. Tex., dated Sept. 
1931), stated that Adams Branch la. is approx. same as Palo Pinto Is., and treated 
It as a memb. of Palo Pinto fm. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. I l l ) , extended top of Graford fm. 
up to top of Merriman Is. (Clear Creek Is. of Drake), which had been mistaken 
for Adams Branch Is. in some previous repts, but which i s , a much younger Is. 
(See 1933 entry under (ha tord fm.) This definition of Graford fm. was adopted 
by U. S. Geol. Sui-vey in 1935. 

P. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501), drew top of Graford 
fm. of Colorado River region a t top of Adams Branch Is. memb. 

In 1935 the U. S. Geol. Survey adopted (for rept by Wallace Lee and C. O. 

Nickell, soon to be published by Tex. Geol. Survey) a definition of Graford 

fm. that included in it a great thickness of rocks younger than true Adams 

Branch Is. of Colorado River region. (See under Graford fm.) 

Adamsian. 

A time term employed by C. [R.] Keyes to cover rocks of CordUleran region 

interpreted as having been formed during middle part of Huronian epoch. 

(See Iowa Acad. Sci. P roc , vol. 24, p. 56,1917.) 

Adams Lake series. 
Adams Lake group. 

Names applied by Canadian geologists to rocks of pre-Camb. age in Adams 
Lake region of southern British Columbia. (See G. M. Dawson, 1800, 
Canada Geol. Surv., n. s., vol. 4, pp. 29B, 31B.) 

Adaville formation. 

Upper Cretaceous: Southwestern Wyoming. 

A. C. Veatch, 1907 (U.S.G.S.P.P. 56). Adaville fm.—Yellow, gray, and black car
bonaceous clays, with irregularly bedded brown and yellow sss. and numerous coal 
beds. South of Hodges Pass tunnel there is at base a prominent white ss. (Lazeart 
as. memb.), 100 to 200 ft. thick, immediately above which is Adaville-Lazeart coal, 
20 to 84 ft. thick, and associated with it beds containing plants and invertebrate 
remains older than Laramie ; the overlying strata contain lower Laramie leaves. 
Thickness of fm. 4,000-t-ft. Uncon. underlies Evanston fm. and overlies Hilliard 
fm. At Adaville mine, 2 ml. S. of Hodges Pass tunnel, on Oregon Short Line, a 
bed of coal 84 ft. thick has been cut, and as whole fm. shows a like phenomenal 
amount of coal, and is, mofeover, well exposed at this point, it has been named 
Adaville fm. 

Addington sandstone member (of Wise formation). 

Pennsylvanian: Southwestern Virginia (Wise and Scott Counties). 

J. B. Eby, 1923 (Va. Geol. Surv. Bull. 24). Addington ss. memb.—Hard white as., 
20 to 40 ft. thick, underlying Addington coal and resting on Cllntwood coal or 
separated from it by few ft. [0 to 20, according to A. W. Giles, Va. Geol. Surv. Bull. 
26, 1925] of sh. Named for Addington Station, IM; mi. S. of Glamorgan, Wiae Co. 

Addington formation. 

Permian: Central southern Oklahoma (Jefferson County). 

J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40 rP , pp. 8-9, etc.). Addington fm.— 
Uppermost memb. of red beds exposed in Jefferson Co. Few ft. to several hundred 
ft. thick; max. thickness on high bluffs Just E. of Addington (Jefferson Co.). Is 
characterized by the brilliant red and vermilion hues of Its sh. members, which 
are often broken by white and light-gray sh. and sandy sh. streaks. The sss. are 
characterized by black red color and slabby appearance on weathering. The 
weathered slabs are extremely hard and resistant. When freshly broken they 
resemble fine-grained reddish qtzite. In general the sss. show varying amount of 
pink or red color unless subjected to constant water saturation. In which case 
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tbey are sometlmcg soft and light colored. Base Is generally characterized by thin 
to massive, Resistant, reddish ss. There Is some evidence theee beds are not entirely 
conformable with underlying Claypool fm. (Penn.). The Addington contains the 
only beds In county that are typical of lower Perm, red beds of Okla Assigned 
to Perm. 

A d d i s o n f o r m a t i o n . 

M i d d l e , 0 rd 9 v l c i an ( T r e n t o n ) : N o r t h w e s t e r n V e r m o n t (Add i son CJounty). 

E. J, Poyles, 1929 (,16th Sept. Vt. State Geol., pp. 275-279). Addlaon fm. [heading].— 
In central par t of.Ferrlsbui-g Twp [NW. part 0,f Addison Co.] there Is a broad 
flat valley covered with Chainplaln clays through which protrude occasional knots 
of sh. and calcilutyte. The transition from the Is. to the shaly Is. and sh. is 
imperceptible. No contacts seen, but the change In kind of sediment Is evident. 
The sh. Is sometimes crossed by cleavage lines of si. No fossils known. Since 
this broad band of sediment appears to be so distinct through 5 Twps it Is proposed 
to distinguish it by the natne Addison ahaly Is. I t Is considered to be a local facies 
equlv. In age to the Canajoharle. [In tables on pp. 279 and 288 this fm. Is called 
Addiaon sh.] 

A d d y q u a r t z i t e . 

P a l e o z o i c : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 
C. E. Weaver, 1920 (Wash. GeoL Surv. BuU. 20, * . 61, map). Addy qtzite.—Chlety 

massive, hard, crystalline, .light-colored qtzite. ' Associated with It In subordinate 
amounts are belts of quarts mica schist highly metamorphosed banded slates, .and 
well banded qtzites with much white mica developed. In vicinity of Addy the 
.bard massive phase,grades oyer Into alternating Interbedded qtzites and argillltes 
Jn .bands from a few inches to several ft. thick. Thickness 8,000± ft.' Overlies 
Deer Tr^il argllllte arid underlies Chewelah argllllte and Old Dominion la.; ap
parently conformable both above and below. 

A d e l p h l a n . 

N a m e proposed by C. [ R . ] Keyes ( P a n - A m . Geol., vol . 45, .pp. 150-151, 1926) 

t o r e p l a c e N e h r a s k a n , a s app l i ed t o Ple is t . p r e - K a n s a n ti l l , "because of 

u s e of N e b r a s k a n for o t h e r depos i t s . " Der ived f rom h a m l e t of Adelphl 

"8 mi . o r so SE . of D e s Moines , Jowa . ' ' 

A d i r p n d a ^ k gne i s s . 

P r e - C a m b r i a n : N o r t h e a s t e r n N e w York ( A d i r o n d a c k r e g i o n ) . 
C. H. HItxrhcock, 187,9 (Macfarlane's Qeol. Hy Guide, p. 56). Adirondack gneiss 

Included in Laurentlan. 
F. J. H. Merrill. 1901 (geol. map pt N. Y.). AdironAic* gneiss (gneisses including 

granites). [Mapped over large part of Adirondack region. The block is placed 
beneath the Grenyille blocks, and according to later mapping the rocks are chiefly 
of.igneous origin.] 

,G. H. Chadwlck, 1930 (Qeol. Soc. Am. Bull., vol. 41, p. 82). [See 1930 entry iiuder 
Adirondack anorthoayte.] 

A d i r o n d a c k a n o r t h o s y t e . 

P r e - C a m b r i a n : E a s t e r n N e w York ( A d i r o n d a c k M o u n t a i n s ) . 

G. H. Chadwlck, 1930 (Geol. Soc. Am. BiJlI., vol. 41, p. 82). It Is pretty generally 
agreed that at about middle of Precambrlan 3 igneous masses Invaded Adirondack 
area. These were (1) the anortho.syte, (2) the "syenyte" and allied "granits," 
and (3) the "basic gabbros." Local expressions of these have cognomens, but 
there is need for a general term for each. It is here proposed to call them re
spectively by names long unoflScially In use by some of us, respectively: (1) The 
Adirondack anorthosyte; (2) the Ausable "ayenyte" or nordmarkyte series (named 
for development along Ausable River and in quarries around Ausable Forks, N. Y.; 
and (3) the Elizabethtorcn gabbros (named for development around Eliznbethtown, 
N. Y.). The names Mount Marcy, Whiteface, and Split Rock [where published?] 
apply only to local •differentiation and assimilation phases of the anorthosyte, of 
which Marcy type Is most widespread and typical; and while term "Adirondack 
gneisses" has sometimes been loosely employed without deflnition for the Precam
brlan rocks of northern N. Y. as a whole. It lacks currency today and can have 
no claim against the appropriate applicatkm of Adirondack to the anorthosyte mass 
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that constitutes all the high central peaks of true Adirondack Mtns. A cataclastlc 
phase of this rock from S. of Ausable Forks, N. Y., has gone on market as "Adi
rondack granite." 

A d i r o n d a c k g r a n i t e . 

T r a d e n a m e for a p a r t of A d i r o n d a c k a n o r t h o s y t e of C h a d w l c k . 

A d m i r a l f o r m a t i o n . ( I n W i c h i t a g roup . ) 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132,, pp. 192-:195 and 
charts) . Admiral fm.—Basal''fm. of Wichita group. ^ Includes^all strata btw. top 
of Coleman Junction Is. memb. of underlying Putnam fm. and top of Elin Creek Is. 
Thickness 2V0 to 350 ft. Named for village of Admiral, Callahan Co. [For sub
divisions see 1922 entry under Coleman bed.] 

A d m i r a l t y d r i f t 

P l e i s t ocene ( p r e - W i s c o n s i n ) : W e s t e r n W a s h i n g t o n ( P u g e t S o u n d r e g i o n ) 

a n d B r i t i s h Co lumbia . 

B. Willis, 1898 (Geol. Soc. Am. Bull , vol. 9, pp. 111-|-). Admiralty till and clays.— 
In order to give them distinctive names it appears desirable the term "till" should 
he restricted to the unstratifled deposits and the simple term "clays" be applied 
to the stratlfled fms. Principal exposures in bluffs along shores of Admiralty Inlet. 

A d m i r a l t y g l a c i a l epoch . 

P l e i s tocene ( p r e - W i s c o n s i n ) : W e s t e r n W a s h i n g t o n ( P u g e t Sound r e g i o n ) . 

B. Willis, 1898 (Geol. Soc. Am. Bull., vol. 9, pp. l l l - f ) . Admiralty glacial epoch.— 
Covers Admiralty till and clays. Preceded Puyallup Interglaclal epoch. 

A d m i r e s h a l e , ( I n W a b a u n s e e g roup . ) 
P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d s o u t h w e s t e r n 

I o w a ( ? ) . 
G. I. Adams, 1903 (U. S. G. S. Bull. 211, p. 53). Admire shales.—Fossiliferous 

shales, 40 ft. thick, overlying Emporia Is. and underlying Amerlcus Is. [C. S. 
Prosser (Jour. Geol., vol. 10, p. 707, 1902) gave thickness of rocks btw. Emporia 
and Amerlcus Iss. as 300 ft., consisting chiefly of shales but Including many thin 
beds of coal, and ss. ] 

G.'E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 72, 81, etc.). Aifmire ah. 
memb. {revised),—Adams In proposing Admire in 1903 introduced it for the shales 
lying btw. Emporia Is. and Amerlcus Is., with thickness of 40 ft. Just what bed 
or beds Adams erroneously correlated as Emporia is.-in arriving at thickness of 40 
ft. is not known. It may have been Falls City Is., which is poorly exposed SW. 
of Admire [Lyon Co., K a n s ] , abotJt 60 ft. below Amerlcus Is. I t could not have 
been Emporia Is., which is much lower In section and does not crop out in this 
vicinity. Only upper part of Admire as later recognized by Prosser, Haworth, 
Moore, and others Is exposed at Admire, which means that Admire as now used 
is not properly applied. The Admire sh. of Kans. geologists extends from base of 
Americus Is. down to top of Emporia la. The Nebr. Geol. Survey is to use Admire 
ah. memb. for the beds beneath Americus Is. down to base pt Browuviile Is., be
cause this portion of the section constitutes about what Adains defined as a memb. 
The Brownvllle Is. outcrops on creek just NE. of Admire and Americus Is. Is 
exposed SW. of It. The Admire sh. memb. as thus revised Is here divided Into 
(descending): (1) West Branch sh.. 2 4 ± ft.; (2) Falls City Is., 4 ± ft. ; (8) 
Asplnwall sh., 2 5 ± ft.; (4) Brownvllle Is., 4 ± ft. 

B. C. Moore, 1929 (Kans. Geol, Surv. Bull. 12, p. 43, footnote). As revised by 
G. E. Condra, "Admire sh." as here used includes, in ascending order, Wlllard 
sh., Tarklo Is. (apparently absent In southern Kans.), McKissick Grove sh., 
and Admire sh. (restricted). The Kans. Geol. Survey accepts this revised 
classification. 

B. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to 
Sept. 3), discarded his 1929 deflnition of Admire sh., and adopted a still further 
restricted deflnition. I. e., for the beds overlying Brow-nvllle Is. and underlying 
Americus Is. (Brownvllle Is. being treated as a distinct unit) ; and divided It 
Into (descending) West Branch sh.. Falls City Is., and Asplnwall sh. Moore 
and Condra In their Oct. 1932 revised classification chart for Kans. and Nebr. 
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defined Admire sh. as underlying Americus Is. and overlying Brownvllle Is., 
but they transferred to It, at top, Houchen Creek Is. and Stine sh., which had 
previously been Included in overlying Elmdale sh. They divided Admire sh. 
Into (descending) Oaks sh., Houchen Creek Is., Stine sh.. Five Point Is., West 
Branch sh.. Falls City Is., Hawxby sh., Asplnwall Is., and Towle sh. Their Oaks sh. 
was apparently previously included in Elmdale sh., which overlies Americus Is. 

G. E Condra, 1936 (Nebr. Geol. Surv. Paper No. 8, pp. 8-9), and B. C. Moore, 
1936 (Kans. Geol. Surv. Bull. 22, p. 50), used Admire group to Include the 
same subdivisions mentioned In 1932 definition above. 

T h e K a n s . a n d Nebr . Geol. S u r v e y s n o w Inc lude t h e A d m i r e in P e r m . T h e 

U. S. Geol . S u r v e y h a s no t y e t c o n s i d e r e d t h i s c h a n g e in b d y b t w . P e r m , 

anrf P e n n . n o r t h e r e s t r i c t e d def ini t ions of A d m i r e . ( S e e Kans . -Nebr . 

c h a r t compUed by M. G. W i l m a r t h , 1936.) 

A d m i r e g roup . 

Name used by G. E, Condra (1935) In SE. Nebr., instead of Admire sh. For 
subdivisions see Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

A d o l p h n s f o r m a t i o n . 

C a m b r i a n : B r i t i s h Co lumbia . 

L. D. Burling, 1922 (Geol. Soc. Am. Bull., vol. 33, p. 109). Adolphua fm., Camb., 
B. C. [In 1923 (Geol Soc. Am. Bull., vol. 34, pp. 725, 741) Burling callcHl 
the fm. Adolphus Is.] 

A e t n a . 

P e r m i a n : W e s t e r n O k l a h o m a a n d K a n s a s . 

F. W. Crngin, 1897 (Am. Geol., vol. 19, p. 353). Aetna, from Aetna (Barber Co.), 
Is here proposed as common name tor Glass Mtn and Cave Creek fms.. express
ing the genetic and chemical relationship btw. them. [In table Is called Aetna 
cycle of precipitation of gyp.] 

I n c l u d e s B l a i n e fm. a n d u p p e r p a r t of E n i d fm. 

Afton t e r r a n e . 
P l e i s t o c e n e : I o w a a n d K a n s a s . 

C. R. Keyes, 1912 (Iowa Acad. Sci. Proc, vol. 19, p. 148). Afton terrane.— 
Sands, 40 ft. thick, underlying Kansas till and overlying Nebraska till In Iowa. 

S a m e a s Af ton i an of o t h e r geologis ts . 

A f t o n i a n s t a g e of d e g l a c i a t i o n ( P l e i s t o c e n e ) . 

A f t o n i a n s t a g e is n a m e app l i ed to i n t e r g l a c l a l s t a g e d u r i n g w h i c h t h e 
Af ton i an soil, gnmbot l l , vege ta l a n d o t h e r i n t e rg l ac l a l depos i t s w e r e 
fo rmed . T h i s s t a g e fol lowed t h e oldes t o r N e b r a s k a n s t a g e of g lac ia -
t ion a n d p r e c e d e d the second or K a n s a n s t a g e of g lac ia t ion . T h e n a m e , 
w h i c h w a s i n t r o d u c e d by T. C. C h a m b e r i i n ( J o u r . Geol., vol. 3, pp. 
2T0-277, 1896) , w a s d e r i v e d f rom e x p o s u r e s b tw . Afton a n d T h a y e r , 
I o w a . 

A g a m e n t i c u s complex . 

D e v o n i a n ( ? ) : S o u t h w e s t e r n M a i n e ( Y o r k C o u n t y ) . 

A. Wandke, 1922 (Am. Jour. Sci., 5th, vol. 4, pp. 149, 152-154). Agamenticus 
complex.—Chiefiy blotlte granite (dominant phase), alkaline granite, and syenite, 
also the small stock of Berwick quartz diorite (apparently later than main 
blotlte granite) , and other small bodies, such as those along S. side of York 
Harbor [see York Harbor blotite granite] and along NE. side of Brave Boat 
Harbor [see Brave Boat Harbor granite] . Three of dominant rock types occur 
on slopes of Mount Agamenticus. Assigned to Dev. (?) . 

Agass iz . 

N a m e app l i ed to a gl . icial l ake , of I ' le is t . age , in G r e a t L a k e s region. 
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Agassiz series. 
Jurass ic : Southwestern British Columbia. 
N. L. Bowen, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 258). Agassiz aeries. 

Paleozoic, B. C. 
C. H. Olckmay, 1927 (Stanford Univ. Abstracts of Dissert. 1924-26, vol. 1, 

p. 132). Agassiz aeriea, Jurassic, B. C. 

Agassiz Prair ie formation. 
Upper Jurass ic : Southwestern British Columbia (Harrison Lake region). 
C. H. Crickmay, 1927 (Stanford Univ. Abstracts of Dissert. i924-26, vol. 1, p. 

132). Agassiz Prairie fm., Jurassic, B. C. 
C. H. Crickmay, 1930 (Geol. Mag., vol. 67, map, p. 487). Agaasiz Prairie fm.— 

Argllllte, 5,000 ft. thick, yielding Anaoardioceraa perrint. Assigned to Upper 
Jurassic. Uncon. imderlles Peninsula fm. (Lower Cret.) and overlies Kent fm. 
(Upper Jurassic). 

Agate Bay group. 
Pre-Cambrian (Keweenawan) : Northeastern Minnesota. 
E. D. Irving, 1883 (U. S. G. S. 3d Ann. Rept, pi. 14, pp. 143-146). Agate Bay 

group.—Succession of relatively very thin beds with very highly vesicular strati
form amygdalolds, which must make up two-thirds of group ; Includes thin seams of 
reddhih sss. and cgls. Overlies Lester River group and underlies Beaver Bay 
group, all Included In Keweenaw series. Exposed on Agate Bay, NE. of Dulnth. 

Agatbla sandstone. 
Lower Trlassic: Northeastern Arizona (Navajo County) and southeastern 

Utah. 
D. Hager, 1924 (Min. and Oil Bull., vol. 10, No. 2, p. 137 ; No. 4, pp. 383-384, 423, 

437). Agathla sa.—Pinkish ss., 10 to 15 ft. thick, a local representative of 
Moencopie beds. Uncon. underlies Shinarump cgl. near Agathla Peak, NE. Ariz. 
[N. part of Navajo Co.]. 

A. A. Baker and J. B. Reeslde, Jr., 1920 'A. A. P. G. BuU., vol. 13, No. 11, p. 1441, 
etc.). [See note under Agathla sh.] 

Agathla shale. 
Lower Trlassic: Northeastern Arizona (Navajo County) and southeastern 

Utah. 
D. Hager, 1924 (Min. and Oil Bull., vol. 10, No. 2, p. 137 ; No. 4, pp. 383-384, 428, 

437). Agathla sh., 40 to 60 ft. thick, underlies Agathla 8S. and overlies Kaibab U. 
near Agathla Peak, NE. Ariz. [N. part of Navajo Co.]. Is local representative 
of Moencopie beds. 

A. A. Baker and J. B. Reeslde, Jr., 1929 (A. A. P. G. Bull., vol. 13, No. 11, pp. 1441, 
etc.). The Agathla ss., Agathla sh., Kaibab Is., Coconino ss., and underlying sh. 
of Hager's 1924 rept all belong to true Moenkopl fm. 

Agawa iron-formation member (of Knife Lake slate) . 
Pre-Cambrlan (Knife IL&ke series) : Northeastern Minnesota (Vermilion 

district) and western Ontario. 
J. M. Clements, 1903 (U. S. G. S. Mon. 45). Agawa fm.—Petrographlcally same as 

Soudan fm. Is Iron bearing, 0 to 50 ± ft. thick. Conformably underlies Knife Lake 
slates and grades Into underlying Oglshke cgl. Named for exposures on shores of 
Agawa Lake, Ont., 1% ml. N. of Int. bdy. 

C. K. Leith, R. J, Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), Included 
Agawa iron-fm. memb. and Oglshke cgl. memb. in Knife Lake si., which 
they tentatively removed from Huronian series and assigned to their 
Knife Lake series (pre-Huronian and post-Laurentian). 

tAgnotozoic era. 
A term that has been used to include all pre-Camb. time, and also applied 

(originally) to the par t of pre-Camb. time that was formerly called 
"Algonkian period." See U. S. G. S. Bull. 769, pp. 14-16. 
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t A g o n i a t i t e l imes tone . 
t A g o n i a t i t e s l imes tone . 

Pa leon to log ic t e r m s app l i ed in s o m e e a r l y N. Y. r ep t s . to a Is. o c c u r r i n g 
a t a l o w e r h o r i z o n i n M a r c e l l u s sh . t h a n Stafford Is. D i s a p p e a r s W . of 
Seneca L a k e . Most ful ly deve loped in e a s t e r n N. Y. coun t i e s 20 to 30 ft. 
above b a s e of M a r c e l l u s . 

A g u a s a n d s t o n e m e m b e r (of S a n t o s s h a l e ) . 
Miocene ( l o w e r ) : C a l i f o r n i a ( T e m b l o r R a n g e ) . 

L. M. Clark and A. Clark, 1935 (A. A. P. G. Bull., vol. 19, No. 1, p. 137). A ss. 
memb. in upper part of Santos sh., tha t Is traceable from vicinity of Carneros 
Creek to mouth of Cedar Canyon, several ml. farther NW., and In places reaches 
thickness of 300-1- ft., is here referred to as "Agua ss." It contains Vaqueroa 
fossils a t several localities, 

A g u a c a t e se r ies . 

Age ( ? ) : C o s t a R i c a . 

J. Romanes, 1912 (Geol. Soc. London Quart. Jour., vol. 69, p. 122). 

A g u a d u l c e f o r m a t i o n . 

P l e i s t o c e n e : P a n a m a . 

O. H. Hershey, 1901 (Calif. Univ. Bept. Geol. Bull., vol. 2, p. 258). 

A g u a F r i a . 

P r o b a b l y lower M e s o z o l c : S i e r r a N e v a d a , Ca l i fo rn i a . 

N. L. Taliaferro, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 149). Agua Fria 
slates, Iss., cherts, and tuffs, 2,00O-H ft. thick. Top fm. of Tuolumne group 
(probably lower Mesozolc) on Merced River and southward Into Indian Gulch 
quad. 

A g u a s B u e n a s l imes tone . 

C r e t a c e o u s ( ? ) : P u e r t o Rico. 

D. R. Semmes, 1919 (N. Y. Acad. Sci., Sclentlflc survey of Porto Kico and Virgin 
Islands, vol. 1, p. 64). 

A g u e g u e x q u i t e f o r m a t i o n . 

M i o c e n e : Ve ra Cruz , Mexico . 

H. E. Thalmann, 1935 (GeoL Soc. Am. Proc. 1934, p. 116). 

A g u j a f o r m a t i o n . 

U p p e r C r e t a c e o u s (Gulf s e r i e s ) : W e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 271, 505). Aguja fm.—Whea 
In 1907 Dr. Udden described his "Rattlesnake" fm., the name had already been 
used for a fm. In Oreg. Pliocene. Accordingly the name Aguja is here substituted 
for Udden's name. Type loc. is Sierra Aguja (Needle Peak), In the flat in front 
of Santa Helena fault scarp, 6 mi. S. of Terlingua, Brewster Co. The slopes and 
surrounding flats contain a practically complete section of the beds, overlain by 
Tornlllo clay, and situated close to Udden's original type loc. [Distribution and 
fossils discussed.] Upper par t of fm- Is of Navarro age and lower par t of Taylor 
age. 

A h t e l l d i o r i t e . 

C a r b o n i f e r o u s : S o u t h e a s t e r n A l a s k a ( c e n t r a l Copper R i v e r r e g i o n ) . 

W. C. Mendenhall, 1905 (U. S. G. S. P. P. 41, p. 38, map). Ahtell diorite.—Intrusive. 
Chiefly quartz diorite or quartz diorite porphyry. Probably mainly upper Carbf. 
and perhaps extending Into Perm. Composes hills drained by W. tributaries of 
Ahtell Creek. 

Aibon i to c o n g l o m e r a t e . 

C r e t a c e o u s : P u e r t o Rico. 

C. P. Berkey, 1915 (N. Y. Acad. Sci. Annals, vol, 26, p. 61). 
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tAiken beds. 
Pliocene (?) and Upper Cretaceous: Western South*.Carolina (Aiken 

County). 

E. Sloan, 1904 (S. C. Geol. Surv., ser. 4, Bull. 1, p. 72) . Aiken beds.—The deposits 
exposed at Aiken, which Include (descending) : Plio. (?) , 40 ft. (divided into eolean 
sands, 8 t t . ; Lafayette-cobbles, 2 f t . ; Lafayette loams, 10 ft. ; Lafayette mottled 
clay, 6 f t . ; coarse sands, 13 ft . ; pebbles, 1 foot) ; C*et., 274 ft. (divided into Mld-
dendorf beds, 93 ft. ; Upper Hamburg beds and Lower Hamburg beds, 181 f t , ) . 

Ainoni volcanics. 

Pleistocene (late) : Hawaii (Oahu Is land) . ' 

H. T. Steams, 1935 (Geol. and Gd. Water Res. Island of Oahn, Hawai i : Dlv. Hydrog. 
Bull. 1). Ainoni volcanics.—Basalt and cinders. The basalt forms massive walls 
along Ainoni and Maunawill Streams and generally shows columnar Jointing. 
Included in middle part of Honolulu volcanic series [q. v . ] . Named for Ainoni 
Spring, which issues from E. margin of the basalt. 

Ainslie sandstone. 

Carboniferous (Mississippian) : Nova Scotia. 

r . D. Trask and K. F. Mather, 1927 (Wash. Acad. Sci. Jour., vol. 17, p. 324). 

Ainsworth formation. 

Ainsworth series. 
Paleozoic: British Columbia. 

S. J. Schofleld, 1919 (Canada Geol. Surv. Summ. Rept. 1919, pt. B, p. 60) ; 1920 
(Canada Geol. Surv. Mem. 117, p. 11). Ainevrorth fm. Included In Ainsworth 

series. 

Ainsworth formation. 

Upper Cretaceous: Southwestern South Dakota and northwestern Nebraska. 

F. Ward, 1922 (S. Dak. Geol. and Nat. Hist. Surv. Bull. 11). The Pierre of SE. 
part of Pennington Co. and SW. part of Jackson Co., S. Dak., Includes at top 35 
ft. of thin-bedded sandy sh., of predominantly yellow brown color but variegated 
with browner and purpler colors In upper part. These beds are called Interior 
phase of Pierre. The fossils warrant placing them In Pierre, although In field they 
were called Fox Hills. I t accepted as Pierre the strong color contrast and sandier 
texture require explanation. The Nebr. Surv. has called these beds "Rusty memb." 
of Pierre (B. F. Schram, personal communication). They grade Into underlying 
Pierre. 

H. J. Cook, 1922 (Pan-Am. Geol., vol. 37, No. 5, pp. 421-424). The "Rusty" memb. 
of Pierre shales, or Ainsworth fm,., as It Is sometimes called, uncon. underlies 
Chadron fm. to S. and E. of Black Hills uplift in S. Dak. and Nebr. 

Ai r P o i n t g r a n i t e . 

P r e - C a m b r i a n : S o u t h w e s t e r n V i r g i n i a ( R o a n o k e C o u n t y r e g i o n ) . 

A. I. Jonas, 1933 (Geol. Soc. Am. Bull., prel. list of titles and abstracts, vol. 44, 
pp. 29-30). .-lir Point granite.—Pink, ortboclase-microcline granite that Intrudes 
grnnodiorite in Virginia Blue Ridge region. Is pre-Camb., as Lower Camb. sedi
ments contain fragments of it. 

A. S. Furcron, 1934 (Jour. Geol.. vol. 42, pp. 407-410). Air Point granite was 
named by Jonas, from Air Point on Bent Mtn, Roanoke Co. Is widespread in 
Park area. Is probably youngest intrusive in dist., except some dikes, and Is 
believed to be younger than Old Rag granite. 

Aitkin formation. 
Pre-Cambrian (upper Huronian) : Central Minnesota (Aitkin, Crow Wing, 

and Cass Counties). 
C. Zapffe, 1930 (Lake Superior Min. Inst. Proc, vol. 28, pp. 101-106). The Upper 

Huronian (Cuyuna series) of Cuyuna dist. is lithologically divided into 3 con
formable fms. (descending) Crow Wing fm., Aitkin fm., and basal cgl. The 
Aitkin fm. consists of gray slates and phyllltes. I t contains some Iron carbonate, 
but extensive iron-bearing lenses are virtually lacking, and volcanics are absent 
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It Is nonmagnetic. It underlies large area in N. and E. parts of Aitkin Co., 
and extends into Crow Wing and Cass Counties. 

tAjax quartzite. 
Middle Cambrian: Southeastern Arizona (Tombstone distr ict) . 
J. A. Church, 1903 (Am. Inst. Min. Engrs. Trans., vol. 33, pp. 3-37). Ajax qtzite, 

500 ft. thick, overlies [ 7] Randolph Is. and underlies Emerald Is. 
F. L. Ransome, 1920 (U. 8. G. S. Bull. 710D). "AJai" qtzite of Church Is Bolsa 

qtzite. 

Ajax limestone. 
Lower Ordovician: Central northern Utah (Tintic distr ict) . 
G. F. Loughlln, 1910 (U. S. O. S. P. P. 107). Ajaic (s.—In descending order: 

(1) Dark bluish gray cherty mag. Is., upper part calc, 440+ ft.; (2) Emerald 
dol. memb. (30 to 40 ft. of cream white dol.) ; (3) dart-gray clouded dol. 
or highly mag. Is., partly cross-bedded and In part consisting of thin conglomeratic 
beds, also many thin lenses and nodules of light-gray chert, with qtzite and l8. cgl. 
at base, 90 ft. Grades Into overlying Opohonga Is. and uncon. overlies Opex dol. 
Named for AJax mine. 

Ajibik quartzite. 
Pre-Cambrlan (middle Huronian) : Northwestern Michigan (Marquette 

distr ict) . 
C. B. Van HIse and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept., pp. 640-(-). 

Ajibik qtzite.—Has two main areas: A western one In which It rests upon 
Archean, and an eastern one In which It rests on Wewe si. Where It rests 
on Archean the basal part is a cgl. or recomposed rock, the material of which 
Is derived mainly from Immediately subjacent fm. These basal cgls., slates, and 
graywackes quickly grade up Into qtzite. Where the AJIblk rests on Wewe B1. 
there is usually an Intermediate phase or Interstratlficatlon of the two. In one 
exceptional locality (in sec. 6, T. 47 N., R. 25 W.) the basal memb. of the 
qtzite is a cgl. Interstratlfled with si., the fragments of the cgl. being mainly 
from Wewe si. Central part of fm. In Its ordinary phases la a rather pure, 
typical, vitreous qtzite. In some places this qtzite becomes conglomeratic and 
bears small pebbles of white quartz or red Jasper. In other places it Is Inter
stratlfled with belts of mica si. or graywacke. Thickness of fm. 700 to 900 ft. 
Conformably underlies Slamo si. Typical exposures on Ajibik Hills, NE. of Palmer. 

Akins shale member. 
Pennsylvanian: Central eastern Oklahoma. 
J. A. Taff, 1905 (U. S. G. S. Tahleqnah folio, No. 122). Akina sh. memb.—Chiefly 

blue and black clay sh., with thin sss. Thickness 176 ft. Top memb. of Wlnslow fm. 
C. W. Wilson, Jr., 10.S5 (A. A. P. G. Bull., vol. 19, No. 4, p. 503). The Atoka, 

Harishorne, McAlester, and Savanna fms. {tnd a part of Boggy sb. are directly 
traceable into Winslow fm. as heretofore mapped In Muskogee Co. [WlUon 
Identified the subdivisions enumerated above and did not use Winslou> fm.] 

T. A. Hendricks, C. H. Dane, and M. M. Knechtel, 1936 (A. A. P. G. Bull, TOL 20, 
No. 10, p. 1347). Wfnrfow fin. is now abandoned. Wilson has recognized In it 
Atoka, Hartshorne, McAlester, Savanna, and Boggy fms. 

I t is Still undet. to which of fms. into which tWiiislow fm. is now 
divided the. Akins sh. memb. belongs. (H. D. Miser, personal com
munication Feb. 1937.) 

Named for Akins, Sequoyah Co. 

Akron dolomite. 
Silurian (Cayugan) : Western New York and Ontario. 
A. W. Grabau, 1909 (Geol. Soc. Am. Bull., vol. 19, pp. 544, 550). Bullhead or Akron 

la.—Probably =Amherstburg bed of Mich, and Coblesklll of eastern N. Y. Name 
derived from exposure In village of Akron, Erie Co., N. Y. 

The equivalency of the Cobleskill and Akron was accepted by most 
geologists, who continued to apply Cobleskill to the dol. of western N. Y. 
as well as of other parts of the State. C. A. Hartnagel, 1912 (N. Y. 
State Hdb. 19, p. 57) s ta ted: Cobleskill Is. is absent along its line of 
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outcrop across the State only in part of Albany Co.; in different par ts 
of State it rests on Bertie, Brayman, Rosendale, Decker Ferry, and 
"Hudson River" fms. In 1917, however, G. H. Cbadwick (GeoL Soc. 
Am. Bull., vol. 28, pp. 173-174) revived Akron dol. for western N. Y., 
s ta t ing: "The correlation eastward of the Akron with the CobleskUI re
mains to be worked out anew, but it is now believed to be substantially 
correct." The Canada Geol. Survey appears to employ Akron dol. 
for this fm. (See M. Y.. Williams, 1919, Canada Geol., Surv. Mem. I l l ; 
and Cole, 1925, Ontario Dept. Mines 34th Ann. Rept., vol! 34, p t 2, p. 10), 
while U. S. Geol. Survey designates it Cobleskill dol. (See Niagara 
folio. No. 190.) Grabau stated it is same as his Greenfield Is. (See 
under Oreenfield Is.) 

H. L. Ailing, 1928 (N. Y. State Mus. Bull. 275, p. 21), showed Akron as 
younger than CobleskUI, and gave the sequence of beds given by 
Chadwlck: Akron, Williamsville, Scajaquada (=CobleskUl), Falkirk, 
Oatka, but s ta ted: Position of Coble.skill is still a matter of doubt. G. H. 
Chadwlck, 1930 (Geol. Soc. Am. Bull., vol. 41, pp. 80-82), continued to use 
Akron doL 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 343-344). CobleakiU la. Is a 
typical coral facies. and while It does not show the reef character it has the reef 
species. To the dolomltlc phase In Erie Co. the name Akron dol. has been applied. 
The Akron doL Is a little later faunal development than the Cobleskill. [Lists 
characteristic species of Cobleskill dol., also of Akron phase ] 

t-i labama period. 
Ter t iary: United States. 

J. D. Dana, 1875 (Man. Geol;, 2d ed., pp. 400-494. 500-510, 523). Time term to 
include, in Ala., the Vicksburg. Jackson. Claiborne, and Buhrstone, also contemp. 
deposits in other States. [He also used Alabama group.] 

t-Mabama. 

Eocene (middle) : Alabama. 

E. A. Smith, 1888 (Ala. Geol. Surv. Rept. Prog. 18S4-S8, geogrniihlc map of Ala.). 
[On this map the name Alabama (Claiborne) is applied to deposits underlying St. 
Stephens Is. and overlying the Lignitic. and the deposits thus designatied are 
divided Into Claiborne above and Buhrstone below.] 

Replaced by Claiborne group. 

Apparently named for exposures in Ala. 

tAlabama white limestone. 
Ter t ia ry : Alabama. 

T. L. Casey, 1902 (Phlla. Acad. Nat. Sci. Proc, vol. 53. p. 513). White Is. exposed 
on Tombigbee River near St. Stephens and on Alabama River near Claiborne. [Same 
as tSt . Stephens Is. (Olig. and upper Eo.).] 

Alachua formation. 

Pliocene (lower) : Northern Florida. 

W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 127-1.30, 157. 320). Alachua clays.—De
posits Pt clay containing bones of extinct mammalia. These clays occur in sinks, 
gullies, and other depressions In Mio., Upper Eo., and later rocks of Fla., especially 
on W. anticline in higher parts of Alachua Co., and along banks of many rivers and 
streams. They appear in Alachua Co. to have been subjected to denudatlUn after 
deposition, so that only those parts protected by their depressed position In 
cavities or gullies of harder rock remain undisturbed. The clay Is bluish or grayish 
and extremely tenacious, so that it Is most difficult to discover remains embedded 
In It. Occurs in patches, usually In depressions, but occasionally In short ridges 
whose lateral buttresses of limerock have disappeared through dissolving agency 
of rain water and carbon dioxide. [Mentions many localities of Its occurrence In 
Alachua Co.] 
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G. C. Matson and F. 6 . Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., p. 133). 
Alachua clay as here used Includes "Peace Creek bone bed" of Dall, "which appears 
to be a local p.hase of the fm, which may have been eroded and redeposited In its 
present condition." 

H. H. Sellards, 1914 (Fla. Geol. Surv. 6th Ann. Rept., pp. 161-162). Alachua clay 
and Dunnellon fm. are merely different facies of a single fn>., and Dunnellon should 
not be used any longer. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. R e p t ) . Alachua fm. 
Is here used to Include "Dunnellon" fm., discarded by Sellards. The Alachua Is a 
residual deposit derived from Hawthorn fm. and containing Plio. fossils. I t uncon. 
overlies Ocala Is. or Tampa la. and is overlain by loose wind-blown ^ l i d , . The part 

of fm. to which name Alachua was originally applied consists .chiefly of clay, 
accumulated in ponds or sinks, and at least 15 ft. thick. Great bulk of fm. that 
Sellards called "Dunnellon" Is chiefly compact white or gray sand, closely resembling 
the sand In Hawthorn fm.. from which it no doubt Is derived. Greater part of 
Alachua fm. seems not to have been laid down under water. Sellards gives thick
ness of "Dunnellon" fm. as 75 to 100 ft. 

N a m e d for i t s m a n y e x p o s u r e s in A l a c h u a Co. 

A l a m e d a f o r m a t i o n . 
P l e i s t o c e n e : W e s t e r n C a U f o m i a ( S a n F r a n c i s c o r e g i o n ) . 

A. C. Layvson, 1914 (U. S. O. S. San Francisco folio. No. 193). Alameda fm.—Yellow 
sandy clay, of very uniform fine texture, which without much change in character 
passes Into beds that carry marine shells, ' intercalated with these marine de
posits are nonperslstent beds of gravel of fluviatile origin, the conditions indicating 
delt« formation alternating with marine or esfuarlne deposition. Thickness several 
hundred ft. Uncon. underlies San Antonio fm. and uncon. overlies Campus fm. 
Named for fact it Is well developed at Alameda. 

A l a m i t o s h a l e . 
P e n n s y l v a n i a n : N e w Mexico . 

C. R. Keyes, 1906 (Jour. Geol., vol. 14, pp. 147-154), applied Alamito shales to beds 
said to uncon. overlie Lake Valley Is. Derivation of name not stated. 

A l a m l t o s zone. 
A s u b s u r f a c e p e t r o l i f e r o u s zone, a b o u t 670 f t t h i ck , in F e r n a n d o g r o u p of 

L o n g B e a c h field, Los Ange les B a s i n , s o u t h e r n Calif . I s lower t h a n 
W i l b u r zone a n d h i g h e r t h a n B r o w n zone. I n c l u d e s B o o t h zone. N a m e d 
fo r d i scove ry wel l A l a m l t o s No. 1. 

A l a m o s a n d s t o n e m e m b e r (of Yegua f o r m a t i o n ) . 

E o c e n e ( m i d d l e ) : N o r t h e a s t e r n Mexico ( T a m a u l i p a s ) . 

W. G. Kane and G. B. Glerhart, 1935 (A. .\. P. G. Bull., vol. 19, No. 9, pp. 1374, 
1384). [See under Mier ss. memb.] 

.A lamosa f o r m a t i o n . 

L a t e P l iocene o r e a r l y P l e i s t o c e n e : C e n t r a l s o u t h e r n C o l o r a d o ( S a n L u i s 

V a l l e y ) . 

C. E. Slebenthal, 1910 (Sci., n. s,, vol. 31, p. 745 : V. S. G. S. W. S. P. 240, p. 40). 
Alamoaii fm.—Blue clays and interstratlfled sands ; some gravel, and occasionally, 
in depth, boulders. Thickness 726 to 1,250 ft. Of late Plio. or early Pleist. (prc-
glaclal) age. Uncon. overlies Santa Fe fm. Occurs at foot of Conejos Range, at 
foot of Blanca Peak, and at other places. Occupies bottom of San Luis Valley 
proper. Named for Alamosa, Conejos Co., near center of valley. 

t A l a q u a p h a s e . 
Miocene ( m i d d l e ) : N o r t h w e s t e r n F l o r i d a . 

L. C. Johnson, 1893 (Sci., vol 21, pp. 90-91). Alaqua phase of the Mio. Is the Chesa
peake. It overlies Buchee phase, and has larger shells than the Buchee. It Is the 
fm. of upper bluffs a t Abes Spring, and is perfectly and largely developed on bluffs 
of Yellow Blver from Ala. line to Mllligen, Fla., the most northern of these beds 
being the low shell landing at Oak Grove, 6 ml. S. of Ala. line. 
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Acco rd ing to s t u d i e s of J u l i a G a r d n e r t h e s e beds a r e Shoa l R ive r fm., a n d 

J o h n s o n ' s E u c h e e p h a s e is p r o b a b l y y o u n g e r a n d be longs to C h o c t a w -

h a t c h e e fm. 

N a m e d for A l a q u a Creek , W a l t o n Co. 

A l a s k a B e n c h l imes tone . 

C a r b o n i f e r o u s ( P e n n s y l v a n i a n or M i s s i s s i p p i a n ) : C e n t r a l M o n t a n a ( B i g 

Snowy M o u n t a i n s ) . 

O. W. Freeman, 1922 (Eng. ,aiid Min. Jour.-Press, vol. 113,/Nq._.. 19, pp. 826-827). 
Alaska Bench Is.—Excessively hard, gray, fossiliferous Is. that weathers red. 
Forms a series of hogbacks and sloping benches around Big Snowy Mtns. Well 
exposed on top of Alaska Bench, E. of the Snowies, where It Is 100 to 160 ft. thick, 
and Just below it are 300 ft. of white to red sss., interbedded with varicolored sh., 
here named Tyler as. Is overlain by 100 ft. of nonfossiilferous black sh. usually 
classlfled as part of Quadrant but which may in part belong to Ellis fm. [In his 
generalized section of Quadrant fm. for central Mont., on p. 827, Freeman showed 
100 ft. of gray sh. btw. Tyler ss. and Alaska Bench Is., and 100 ft. of black sh. 
above Alaska Bench Is., all of which he Included in the Quadrant.] 

A l a z a n s h a l e . 
T e r t i a r y : Mexico. 

E. T. Dumble, 1912 (Sci., n.s., vol. 35, p. 907). [Assigned to Eo.] 
Many others assigned this fm. to Eo. ; but T. W. Vaughao (Geol. Soc. Am. Bull., vol. 

35, p. 731, 1924) and C. Schuchert (Hist. geol. Antiilean-Carlbbean region, 1035, 
p. 199) assigned it to Olig. 

Alba i i i an se r i e s . 
A t e r m proposed by C. [ R ] K e y e s to r e p l a c e A l b a n y Is. ( P e r m . ) of n o r t h -

c e n t r a l Tex. , " u n t i l i t is m a d e c e r t a i n t h e A l b a n y Is. a n d V id r io Is. a r e 
no t one a n d t h e s a m e fm." (See P a n - A m . Geol. , voL 57, pp . 3f50, 351, e tc . , 
1962, a n d vol. 59, p p . 144, 146, e tc . , 1933.) 

A l b a n y c lay . 

P l e i s t o c e n e : E a s t e r n N e w Y o r k a n d w e s t e r n V e r m o n t . 

E. Emmons, 1846 (N. Y. Nat. Hist., Agric, vol. 1, pp. 202-204). Albany clay.—At 
Albany this Tert . clay is an Important material for making brick, and Is 10 to 20 
ft. thick. In excavations a t Albany a boulder is sometimes found In the clay, but 
always near top. [He also described Lake Champlain claya, and stated that the 
Tert. of the valley of Hudson is continuous with that in the valley or basin of 
the Champlain, and does not differ essentially from It.] 

Asa Fitch, 1850 (Historical, topographical, and agricultural survey of county of 
Wa.-<hington [N. Y ] , pt. 3, liocks and soils, pp. 872-878, 890-891). Albany olay 
fm.—This is the gray and blue clay of the Quat. Dlv. of Prof. Mather, the Tert. 
clay or Albany and Champlain clays of Dr. Emmons, in the volumes of the State 
Natural Histfpry. As neither its geological age or name is well settled, I prefer 
designating it Albany clay, a name by which more readers will obtain a definite 
Idea respecting it than by any other. Is well developed a t Albany, from thence 
it reaches N., foi-ming bluffs or river hills upon both sides of the Hudson, and 
continuously to Fort Ann, If not to Whitehall, and onward through whole length 
of Champlain Valley, particularly upon Its Vt. side. Throughout most of its 
extent It rests on Hudson River si., though in places extensive beds of gravel, 
30 ft. thick, intervene btw. it and the si. Is overlain by Saratoga sand fm. Is 
of blue, brown, gray, and white colors, and 6 to 150 ft. thick. 

W J McGee. 1888 (U. S. G. S. 7th Ann. Rept., p. 611). Albany claya overlie the 
boulder clay in vicinity of Albany, and both belong to second ice invasion of 
glacial period. 

F. J. H. Merrill, 1903 (N .Y. State Mus. 21st Rept. State Geol., p. r l 2 ) . The so-called 
.^Ihttny clnus are somewhat earlier in age than the typical marine clays of 
Champlain Valley. 

J. B. Woodworth. lOO.'". (N. Y. State Mas. Bull. 84, p. 220). The term "Albany 
clays ' was specifically applied to the glacial rock flours of Hudson Valley N. and S, 
of .-Vltjuny in 1846. Included in Hochelagan fm. 

H a s a l so been ca l l ed " L a k e A l b a n y c l ays . " 
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Albany granite. 
Late Devonian or late Carboniferous: Northern New Hampshire (White 

Mountains In north part,of Carroll County). 
C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 645) and 1877 (Geol. N. U., 

pt. 2, pp. 143, etc.). Albany granite.—Porpbyritic granite spotted with rounded 
feldspars. Has been called trachytlc. Thickness 1,000 ft. Younger than Conway 
granite and older than Chocorua granite. 

G. W. Hawes, 1881 (Am. Jour. Sci., 3d, vol. 21, pp. 21-|-) and 1901 (Yale Bi-Cen. 
Pub., Contr. Min. and Petrog., pp. 400—414). Albany granite Is a spotted or trachytlc 
eruptive granite, younger than Conway granite and younger than andaluslte schist, 
and believed to be older than Concord granite. Named by Prof. Hitchcock on 
account of extensive development in Albany, N. H. [In N. part of Carroll Co.] 

M. Billings, 1928 (Proc. Am. Acad. Arts and Sci., vol. 63, No. 8, map, pp. 67-137), 
divided Albany group, aa he called it, into 3 petrographlc types, placed it as older 
than his Chocorua and Conway groups of granite, and included all In Dev. (f). In 
1935 Billings assigned all of these intrusives to late Dev. or late Carbf. 

M. Billings, 1935 (letter dated Aug. 27). Albany granite belongs to White Mtn 
magma series. 

tAlbany formation. 
Permian: Northern Texas and southwestern Oklahoma. 
E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pi. 3. p. Ixvli). Coleman-Albany 

aeries.—Shales, clays, and Iss., barren of coal, overlying Waldrip-Cisco series and 
underlying Wichita beds. 

W. F. Cummins, 1891 (Tex. Geol. Sui-v. 2d Ann. Rept., pp. 361^02). Albany div.— 
Largely Iss. and shales, with some ss. at base. Thickness 1,180 ft. Overlies Cisco 
beds and is overlain by Clear Fork beds. [See 1891 entry under Wichita fm.] 
Well developed In vicinity of Albany, Shackelford Co., Tex. 

Has for many years been considered same as Wichita fin., better established 
name. See further explanation under Wichita fm.. 

Albany black shales. 
An abbreviated form of New Albany sh. used by C. [ B ] Keyes. (See Pan-

Am. Geol., vol. 48, p. 147, 1927.) 

Albany conglomerate. 
Pre-Cambrian: Michigan. 
See Albany and Boston cgl. 

Albany conglomerate. 
Lower Ordovician: Northeastern Vermont (Orleans County) . 
C. H. Richardson, 1929 (16th Rept. Vt. State Geol., pp. 107-110). Albany phaae of 

Irasburg cgl. Is characterized by presence of Comb, marble, by porpbyritic andeslte 
boulders more than a foot In diam., and by large well smoothed boulders of pure 
quartz. The porpbyritic andeslte boulders are present in both Irasburg and 
Albany. 

C. 11. Richardson and J. E. Maynard, 1933 (18th Rept. Vt. State Geol., p. 343), The 
Irasburg, Albany and Northflcid cgls. form base of Ord. In eastern Vt. 

Albany porpbyritic nordmarkite. 
Devonian (?) : New Hampshire. 
L. Klngsley, 1931 (Am. Jour. Sci., 5th, vol. 22, p. 143). 

Albany quartz syenite. 
Late Carboniferous ( ? ) : New Hampshire. 
C. R. Williams, 1934 (Appalachia, vol. 20, No. 4, Summer Mag. No., p. 73). 

Albany and Boston amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, p t 2, pp. 25-27, 80, 81, 86, and 

chart). Younger than Albany and Boston cgl. and older than Pewabic West 
cgl. 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 2 5 

Be longs t o A s h b e d g r o u p . T h e m i n e r a l i z e d p a r t is t h e A l b a n y a n d B o s t o n 

lode. 

N a m e d for o c c u r r e n c e i n A l b a n y a n d B o s t o n mine , H o u g h t o n Co. 

fAIbany a n d B o s t o n c o n g l o m e r a t e . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. R. Marvhie, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 63-57, 61, 81, 84, 86 and 
chart) . I8 cgl. No. 15 of Houghton Co., and=:AIlouez cgl. of Keweenaw Co. 

I s s a m e a s Al louez cgl., of C e n t r a l M i n e g r o u p . 

N a m e d for occui-rence in A l b a n y a n d B o s t o n m i n e , H o u g h t o n Co. 
m 

A l b a n y a n d B o s t o n flow. 

I n c l u d e s A l b a n y a n d B o s t o n a m y g d a l o i d a n d u n d e r l y i n g t r a p . 

, \ l bee f o r m a t i o n . 

P r e - S i l u r i a n ( U p p e r O r d o v i c i a n ? ) : N o r t h w e s t e r n N e w H a m p s h i r e (Am-

m o n o o s u c R i v e r r e g i o n ) . 

M. Billings, 1934 (Sci., Jan. 19, vol. 79, No. 2038, pp. 55-56). Albee qtzite.— 
Qtzite and si., 4,000 ft. thick, underlying Ammonoosuc volcanics In Littleton and 
MoosIIauke quads. No fossils, but are pre-Sil. and probably Upper Ord. [The 
name appears to replace Lisbon qtzite of his Feb. 1933 paper In Am. Jour. Sci., 
5th, vol. 25, No. 146, p. 149.] 

M. Billings, 1934 (Am. Jour. Sci., 5th, voL 28, Dec, pp. 413-416), mapped AVbee fm. 
(pre-Sil., Upper Ord. ?) a t and around Albee Hill, Littleton quad, and other parts 
of Littleton and Moosilauke quads. 

M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads., N. H., maps and 
p. 9) . Albee fm.—A group of black and green slates, arglll. qtzite, and qtzite, 
typically exposed on Gardner Mtn. Type loc. is that part of Gardner Mtn. which 
lies btw. Hunt Mtn. (Just SW of Littleton quad.) and Albee Hill [In Littleton 
quad.], from which name was chosen. Probably Upper Ord. 

A lbe rca s a n d s t o n e m e m b e r (of Yegua f o r m a t i o n ) . 

E o c e n e ( m i d d l e ) : N o r t h e a s t e r n Mex ico ( T a m a u l i p a s ) . 

W. G. Kane and G. B. Glerhart, 1935 (A. A. P. G. Bull., vol. 19, No. 9, p. 1384). 
Alberca sa.—Massive gray ss., 80 ft. thick, lying 904 ft. below top of Yegua fm. 
and 669 f t above base of the Yegua, In section from San Pedro de Roma on Mexi
can side of Rio Grande from Roma [Starr Co.], Tex. Lies 132 ft. above Alamo 
ss. memb. [Derivation of name not stated.] 

A lbe rh i l l c lay . 

E o c e n e : S o u t h e r n C a l i f o r n i a ( R i v e r s i d e C o u n t y ) . 

P. H. Dudley, 1932 (Geol. Soc. Am.. Bull., vol. 43, No. 1, p. 223). Alberhill clays 
(Eocene). [All there is about It. Paper describes area btw. towns of Riverside 
and San Jacinto and Corona and Elslnore.] 

P. H. Dudley, 1936 (Calif. Jour. Mines and Geol., vol. 31, No. 4, map, pp. 491, 506). 
The Eo. Alberhill clays have recently been described In detail by J. C. Sutherland 
(Calif. State Div. Mines, State Min. Bept. 31, Calif. Jour. Mines and Geol., Jan. 
1935). [On map Dudley assigns this clay to Eocene (Martinee).] 

A l b e r t a s h a l e . 

U p p e r C r e t a c e o u s : A l b e r t a . 

C. S. Evans, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 27). 

L a t e r r e p t s a s s i g n A l b e r t a fm. t o U p p e r a n d L o w e r Cre t . 

A l b e r t a n . 
A n a m e p roposed by G. M. D a w s o n ( J o u r . Geol., vol. 3, 1895, p p . 507-511) 

for t h e p r e - K a n s a n d r i f t of C a n a d a . P r o b a b l y c o r r e s p o n d s t o N e b r a s k a n 
d r i f t of U n i t e d S t a t e s . N a m e d for p rov ince of A l b e r t a . 

A lbe r t C a n y o n div is ion . 
P r e - C a m b r l a n : B r i t i s h C o l u m b i a . 

R. A. Daly, 1912 (Canada Oeol. Surv. Summ. Rept. 1911, p. 170). 
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Albertian series. 
Name suggested by C. [ R ] Keyes (Pan.-Am. Geol., vol. 44, pp. 217, 218, 

1925, and voL 46, pp. 207-208, 1926) to cover basal part of his expanded 
Selkirkic period, but It "may not include aU the strata of Early Selklrklc 
age." Named for exposures in Albert Canyon, in which Canadian Pacific 
Railway runs westward out of the Selkirks. 

Albln shale. 
Upper Cambrian: Northeastern Iowa. 
C. [H.] Keyes, 1922 (Pan-Am. Geol., vol. 38, pp. 819, 326). Berkey (Am. Geol., 

vol. 20, p. 373, 1897), fn Minn., without defining either upper or lower limits, 
proposed Franconia as. for this part of Mid Cambric succession as exposed at 
St. Croli Dallee. This name, after proper deflnition, might be retained were It 
not for fact that It was long ago preoccupied for a fm. In N. H. It therefore 
becomes invalid. Hence Albin shales Is substituted. Uncon. underlice Allamakee 
dol. and uncon. overBes Dresbach ss. Named for fine exposures at Albin, 
-Allamakee Co. 

Albion gravel. 
Pleistocene: Central northern Iowa. 
S. W. Beyer, 1897 (Iowa Geol. Surv. vol. 7, pp. 210, 231). Albion gravels.—Stratlfled 

sands and gravels, 10 ft. thick, underlying Kansan till and forming base of section 
at Albion, Marshall Co. Assigned to Aftonian stage. 

Albion schist member (of Westboro quartzi te) . 
Pre-Cambrian: Eastern Rhode Island. 
B. K. Emerson and J. K. Perry, 1907 (U. S. G. S. Bull. 3ll, pp. 8, 10-13, and map). 

Albion schist memb. of Orafton (Westboro) qtzite.—Quartz phylllte and flne-
gralned micaceous quartz schist upon which village of Albion stands. Of light 
gray color. Is a band down center of Grafton qtzite, which consists of two flank
ing bands of granular massive qtzite. The finer grain and presence of considerable 
beds of phylllte distinguish this memb. from rest of Grafton qtzite. 

Albion sandstone 
Silurian (early) : Western New York and Ontario. 
E. O. Ulrieh, 1913 (12th Int. Geol. Cong., Canada, pp. 26, 27, SO, 36, 49). Albion 

stage (also Albion group).-^The need of a distinct formatlonal name for upper 
Medina having become apparent in preparation of Niagara folio In course of 
publication by U. 8. Geol. Survey, Dr. J. M. Clarke has cooperated by suggesting 
Albion. The fm. rests on lower Medina or Queenston. [This paper was in print 
and distributed at Toronto on or before the Cong, convened, which was Aug. 7, 
1913.] 

In U. S. G. S. Niagara folio (No. 190)—a smaU par t of the edition of which 
was completed Aug. 17, 1913—the rocks btw. Queenston sh. and Clinton 
fm. were designated Albion ss., of which Whirlpool ss. of Grabau con
stituted basal memb., the top beds ("Grey band" of early repts.) being 
named Thorold ss. memb., the Intervening beds consisting of red ss. and 
red and gray shales. This is classification still employed by U. S. 
Geol. Survey. Some geologists, however, have advocated abandoning 
Albion and restricting MedirM to this upper par t of original Medina. 
Others have recommended the use of Cataract fm. for lower 50 ft. of 
the Albion, and restriction of Medina to the beds above the Cataract. 
Others have recommended using Cataract fm. to include all beds included 
In Albion ss. Others have recommended restricting Albion to beds btw. 
Whirlpool ss. and Thorold ss. Others have recommended restricting 
Albion to beds btw. base of the Thorold and top of Queenston sh. (See 
fuller explanation under Medina group, Cataract fm., Thorold ss. memb., 
and Whirlpool ss. memb.) 
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Alb ion m o r a i n e . ''•' ' 

P le i s tocene (Wiscons in s t a g e ) : W e s t e r n N e w Y6rk. Shown on m o r a i n e 

m a p (fig. 8) in U. S. G. S. N i a g a r a folio (No. 190) , p . 17. N a m e d for 

Albion, N. Y. 

A lb ion R a n g e g r o u p . 

P r e - C a m b r i a n : C e n t r a l a n d s o u t h e r n I d a h o . 

A L. Anderson, 1934 (Jour. Geol., vol. 42, No. 4, pp. 377-379). The s t ra ta Invaded 
by Cassia bathollth are qtzites In lower part of the pre-Camb^^. A Ibion Range group 
here substituted for Harrison series, which Is preoccupied?^ This group continues 
southward Into Ratt River Range of NW. Utah and resembles a series of pre-
Camb. rocks In Wasatch Range, which Blackwelder has shown to underlie sss., 
cgls., and slates of late Algonkian age. Writer considers Albion Range group 
to be of pre-Beltlan age. The group consists mainly of metaqtzites with some 
Intercalated marbles and schist In Its middle and upper parts. Lower par t is 
more than 4,000 ft. thick and consists mainly of medium to fine-grained pure 
qtzite, completely recrystallized by dynamo-metamorphlsm. 

t A l b i r u p e a n f o r m a t i o n . 

U p p e r C r e t a c e o u s : E a s t e r n M a r y l a n d a n d Vi rg in i a . 

P. R. Uhler, 1888 (Am. Phil. S o c P roc , vol. 26, p. 42 and map). Albirupean fm. 
here proposed for the great sandrock system lying uncon. beneath the greensand 
Cret. Is more decidedly marine than underlying Baltlmorean. Excellent sec
tions on Severn River show nearly all members of Albirupean fm. Thickness 
200 ft. 

B. L. Miller, E. B. Mathews, A. B. Blbblns, and H. P. Little, 1917 (U. S. G. 8. 
Tolchester folio. No. 204, p. 6). The sands of Rarltan fm. are In several places 
indurated by Iron oxide or silica. The best examples of such sss. are the White 
Rocks near mcuth of Patapsco River, which furnished Uhler with the name 
"Albirupean" tor this series of strata. 

A l b i r u p e a n is d e r i v e d f rom albi is , w h i t e , a n d r u p e s , a rock. 

A l b i r u p e a n b lack m a r l . 
Upper C r e t a c e o u s : M a r y l a n d . 

P. H. Uhler, 1901 (Md. Acad. Sci. Trans., n. s., vol. 1, btw. pp. 185 and 201). 
Albirupean black marl.—A great nmrl bed which in many places forms summit of 
Albirupean fm. 

A l b o r o t o q u a r t z l a t i t e ( a l s o A l b o r o t o g r o u p ) . ( I n Po tos l vo lcan ic se r ies . ) 

M i o c e n e : S o u t h w e s t e r n Co lo rado . 

E. S. Larsen, 1917 (Colo. Geol. Surv. Bull. 13, pp. 20, 36). Aiiioroto fm.—A fm. of 
Potosi volcanic series. Underlies Huerto fm. and overlies Summitvllle fm.' In 
Platoro-Summitville dist. 

W. H. Emmons and E. S. Larsen, 1923 (U. S. G. S. Bull. 718). Alboroto fm.—In 
Platoro-Summitville dist. consists of 0 to 3,000 ft. of quartz latite and rhyollte 
flows with some tuff. Is overlain by Huerto fm. and rests uncon. on Summitvllle 
andeslte. In Creede dist. the Alboroto becomes a group, divisible into 6 fms., and 
is uncon. overlain by Piedra fm. (the Huerto being absent) and rests uncon. oa 
rocks much older than Summitvllle andeslte. 

E. S. Larsen, 1935 (U. S. G. S. Bull. 843), changed name to Alboroto quartz latite, 
and stated (p. 80) that the fm. Is conflned to N. and E. flanks of Alboroto dome. 

A l b r i g h t l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in i a a n d w e s t e r n M a r y l a n d . 

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Preston Co., p. 140). 
Albright la.—Dark gray Is. 2 ft. thick. Underlies Bakerstown (Bar ton[?]) coal 
and rests on 5 to 20 ft. of fire clay sh. tha t overlies Pine Creek Is. Occurs a t 
Albright, Preston Co., W. Va. 

Md. Geol. Surv. (vol. 11, 1922) applied Albright Is. In Md. to a younger Is., under
lying the flre clay beneath "Upper Bakerstown (Maynardler) coal," and lying a 
short distance above "Lower Bakerstown (Thomas) coal." 
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Albuquerquan series. 
A term Introduced by C. [ R ] Keyes to designate par t of the pre-Camb. 

rocks of N. Mpx., "exjxjsed to the extent of more than 2,000 ft. In the 
Tljeras Canyon, E. of Albuquerque." (See his Conspectus of geol. fms. 
of N. Mex., 1916, p. 4.) 

Albuquerque marl. 
Tertiary (late) : Central northern New Mexico (Albuquerque region). 
C. L. Herrick, 1898. [See 1st entry under Rio Orande aeriea. As here used applied 

to upper 6 ft. of so-called Albuquerque series.] 
A. B. Reagan, 1003 (Am. Geol., vol. 31, p. 86). In Elo Grande embayment the Plio. 

marls will be called Albuquerque marla. In Jemez region they are called Jemez 
marls. Ttey are a continuation of Santa Fe marls of Cope. At Albuquerque they 
are 350 ft. thick; In Jemez region 100 to 250 ft. They Etre older than Placlta marl 
(Pleist.), and rest on a series of alternating softer and harder calc. sBS. and cgls., 
of white to deep green colors. 

Albuquerque series. 
See under Rio Orande series, Tert. 

Alcona moraine. 
Pleistocene (Wisconsin stage) : Eastern Michigan (Alcona Co.). (See 

Mich. Geol. Surv. Pub. 11, 1912.) 

Alcova limestone member (of Chugwater formation). 
Triasslc (?) : Central Wyoming (Natrona County). 
W. T. Lee, 1927 (U. S. G. S. P. P. 149, pp. 14, etc.) Alcova la. memb. of Chugwater 

fm.—Name here proposed for 8-ft. bed of marine Is. lying 335 ft. below top of 
Chugwater fm. at Alcova. It Is hard, resistant, purplish la., which outcrops In 
conspicuous ledges. Was noted at all localities examined In Big Horn Basin. Lies 
420 ft. below top of "Red Beds" at Tbermopolls and 345 ft. below top near Rawlins. 
At W. end of Casper Mtn It is only 73 ft. below top of Chugwater. Occurs 
throughout Casper Range but not observed E. of this range nor SE. of Freezeout 
Hills. Is probably Lower Trlassic 

Alcyone trachyte. 
Tertiary (middle or late) : Northwestern Arizona (Oatman distr ict) . 
F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Alcyone trachyte.—Oiay vltrophyre 

where moderately fresh, but much of rock Is altered and mottled greenish gray. 
Mainly flows, but probably some green porpbyritic varieties are intrusive. Thick
ness estimated at 2,800 ft., but may not be more than 1,000 ft. Locally separated 
from overlying Esperanza trachyte by 100 to 150 ft. of sandy beds. Rests In places 
on 200 ft. of coarse-grained breccia. Named for Alcyone mine. 

Alden limestone. 
Mississippian: (Central northern Iowa. 
F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, pp. 52, 92, 99). Alden Is.—Light-

gray, thin-bedded, slightly oolitic Is., 30 ft. thick. Overlies Iowa Falls dol., with 
evidence of discon. Fossils poorly preserved, and exact age open to question. 
Tentatively referred to top of Kinderhook. 

See Oilmore City Is. 
Named for exposures in S. bank of Iowa River, just below wagon bridge a t 

town of Alden, Hardin Co. 

Alden limestone. 
Ordovician: Southern Oklahoma (Arbuckle and Wichita Mountains). 
C. B. Decker, 1933 (Tulsa Geol. -Soc. Digest, pp. 55-57). [See this entry under 

Simpson group, which Is only recorded use of this name.] 

Alden moraine. 
Pleistocene (Wisconsin stage) : Northern Wisconsin. 
R. T. Chamberiin, 1905 (Jour. Geol., vol. 13, p. 242). The oldest of the three terminal 

moraines in St. Croix Dalles quad. Named for occurrence In Alden Twp, Wis. 
[Local and not same as Alden moraine of N. Y.] 
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Alden moraine. 
Pleistocene (Wisconsin s t age ) : Western Neio York. Shown on moraine 

map (fig. 8) in U. S. G. S. Niagara foUo (No. 190), p. 17. Named for 
Alden, Erie Co., N. Y. 

Alderson limestone. (In Greenbrier limestone.) 
Mississippian: Eastern West Virginia and southwestern Virginia (Giles 

County). 
D. B. Reger, 1926 (W. Va. GeoL Surv. Bept. Mercer, Monroe, and Summers Coun

ties, pp. 449, 462, 690). Alderson la.—Usually a dark-gray calc. fm., weathering 
almost dirty yellow, 75 to 325 ft. thick, with abundant marine foasUs and plants 
in chalky beds above middle. Top memb. of Greenbrier series [Is.]. Overlies 
Greenville sh. and underlies Llllydale sh. Type loc. on road toward Wolf Creek, 
H ml. S. of Alderson, Monroe Co., W.' Va. Also observed in Summers Co., W. Va., 
and In Giles Co., Va. Can be traced NE. to Tucker Co., W. Va. Southward it 
corresponds to Glen Dean Is. and Golconda sh. 

tAldrich limestone. 
Upper or Middle Cambrian: Central Alabama. 
H. McCalley, 1897 (Ala. Geol. Surv. Rept. on Coosa Valley, Ala., pp. 41-42 and 

several later pp.). AldricA. la.—Siliceous blue Iss. and dolomites, 250 to 600 ft. 
thick, underlying Montevallo shales and ass. and overlylug Welsner (Chllhowee) 
BS8. and cgls. These Iss. are typical near Aldrich, where they are 600 ft. thick. 
Are present In Shelby, Talladega, Calhoun, Cherokee, Cleburne, and Coosa Coun
ties. Same as Beaver Is. of Hayes. [In Co. descriptions In this rept the Is. Is 
called Aldrich (Beaver) la.J 

In several subsequent repts of Ala. Geol. Surv. (B. A. Smith and H. McCal
ley, Ala. Geol. Surv. Bull. 9, 1904; E. A. Smith, Ala. Geol. Surv. Undergd 
Water Res. Ala., 1907; W. B. PhUlips, Alfi. Geol. Surv., Iron making In 
Ala., 1912; and W. F. Prouty, Ala. Ge'oL Surv. Bull. 18, 1916) Aldrich Is. 
was applied to Is. underlying tMontevallo sh. and ss. and overlying Wels
ner ss. or qtzite. Later work by C. Butts led to discovery that the Is. a t 
Aldrich Is Conasanga Is., and that It overlies Rome (tMontevallo) fm., in
stead of imderlles i t ; but elsewhere in Ala. and In NW. Ga. there is a Is. 
underlying Rome fm. and overlying Welsner qtzite that has proved to be 
the S. extension of Shady dol. of Tenn., and is now called by tha t name. 
The name Ctmaaauga la. has priority over Aldrich Is., and latter name, as 
defined, having been misapplied, it has been discarded by U. S. Geol. 
Survey and Ala. Geol. Survey. (See C. Butts; 1926, Ala. Geol. Surv. Spec. 
Rept. No. 14, 1928, p. 51.) 

Aldridge formation. 
Pre-Cambrian: British Columbia. 
S. J. Schofleld, 1912 (The geology of East Kootenay, B. C.; Abstract of theBls, Masa. 

Inst. Tech., p. 3). Included In Purcell series. 

Aldridge conglomerate. 
Pre-Cambrian: British Columbia. 
C. W. Drysdale, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. 69). 

Alexandria syenite. 
Pre-Cambrian: Northeastern New York (Alexandria Bay quadrangle). 
H. P. Cushing et al., 1910 (N. Y. State Mus. Bull. 145, pp. 10, 39, map). Alexan

dria syenite Is early pre-Cambrlc but younger than Laurentlan gneiss. Named 
for Alexandria Twp, W. and N. of Redwood. 

Alexandria type. 
Name applied by A. F. Buddington (N. Y. State Mus. Bull. 281, pp. 52-104, 

1929) to a nonporphyritic granite intrusive into GrenvlUe series of NW. 
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Adirondacks, which was called Alexandria batholith of Laurentian gran
ite by Cushing, and on Canadian side was referred to as Mallorytoum 
granite by J. P. Wright (Geol. Surv. Canada Mem. 134, pp. 1-63, 1923). 
Derivation of name not stated. Age relations to porpbyritic Hermon 
type of granite not determined. 

Alexandria group. 
A term used by some geologists instead of Alexandrian series used by other 

geologists. 

Alexandrian series. 
Silurian: Mississippi Valley. 
T. E. Savage, 1908 (111. Geol. Surv. Bull. 8, p. 110). Alexandrian,—Time term to 

include Cape Girardeau Is. (40 ft. thick) and overlying beds containing Dolmanites 
danae and Whit/leldella billingsana. Thickness 44 ft. In Alexander Co., 111. 
Uncon. underlies Clinton. Since there seems to be no direct time equlv. of these 
beds In the Ord. or Sil. as generally defined the horizons are classed as Middle 
SU. strata that more or less completely bridge the lost Interval btw. the Clncln-
natlan and the Clinton. The term to have same rank as Oincinnatian. 

Savage later included in his Alexandrian series all beds beneath Balhbrldge 
Is. and above Maquoketa sh. and Thebes fm., both of which he assigned 
to Ord. (Richmond group). He divided i t into (descending) Sexton 
Creek Is. (=Brassfleld Is.), Edgewood Is., Girardeau Is., and Orchard 
Creek sh. The Rept. 9th Ann. Field Conf. Kans. Geol. Soc., 1935, included 
In Alexandrian series of Savage the Kankakee and Edgewood of 111. and 
Waucoma of Iowa, and showed it as absent in Wis. and Minn. 

Alfred shale. 
Upper Devonian: Western New York (Allegany County). 
B. B. Eller, 1035 (Carnegie Hus. Annals, vol. 24, serial No. 164, art. 8, pp. 263-

264). Alfred ah.—At Alfred Station consists of 2 beds, a layer of sh., about 5 ft. 
thick, very flne-gralned, containing a large and diversified fauna of "Chemung" 
age, overlain by 40 ft. of barren siliceous sh., formerly used by nearby ceramic 
plants. Alfred sh. is overlain by 6 ft. of heavy calc. as., which G. H. Chadwlck 
(personal communication) considers to be top of Rusbford ss. of Canadaway group. 
Search was made at outcrops where the ss. and sh. should have been found, but 
all attempts to trace these beds there [Into Rusbford sss?] have been unsuccessful. 
Possibly these rocks have changed in their lltbological and paleontologlcal charac
ters or are only lentils which have not wide distribution. The fauna is limited 
to about 6 inches of the lower flne-gralned sh. 

Alger formation. 
Silurian (Niagaran) : East-central Kentucky and southwestern Ohio. 
A. F. Foerste, 1905 (Ky. Oeol. Surv. Bull. 6, p. 145) and 1906 (Ky. Geol. Surv. Bull. 

7, pp. 27, 61). Alger fm.—Upper fm. of Crab Orchard dlv. (lower part of 
Niagaran dlv.) of east-central Ky. Essentially clay. Includes following mem
bers : Estill clay at top, Waco Is. In middle, and Lulbegrud clay at base; also Flades 
clay, the equlv. of Estill clay and Waco Is. Overlain uncon. by Dev. Is. and 
underlain by Indian Fields fm. of Crab Orchard dlv. 

The name Alger sh. was subsequently applied by some Ohio geologists to 
beds underlying West Union Is. and overlying Brassfleld Is., also to beds 
underlying West Union Is. and overiying Dayton Is. 

A. F. Foerste, 1935 (Denlson Univ. Bull. Jour. Sci. Lab., vol. 30, pp. 127-140). In 
earlier studies Alger clay was used In Lewis, Adams, and Highland Counties to 
Include not only the unfosslliferous clay shales overlying Dayton Is., but a higher 
series of similar clay shales Interbedded with thin Indurated shales, and which, on 
close search, frequently reveal distinct Imprints of fossils belonging to MastigoboWna 
typus fauna, which is at present unknown anywhere S. of Lewis Co. The name 
Ribolt ah. was proposed In 1931 for these upper shales, and Alger clay ah. was 
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restricted to underlying unfosilllferous clay sh. TranglUon from Alger into 
Ribolt Is not abrupt, and It la assumed that greater part if not all of Alger Is 
also of upper Clinton age. [On p. 140 he says: No distinct line of separation baa 
been observed btw. the Alger and HIboIt; therefore, since the Ribolt is known 
to be of upper Clinton age, the Alger also is referred to upper Clinton.] . In 
Bath Co. rests on Oldham Is.; In Lewis Co. It underlies Ribolt sb. and rests on 
Dayton Is. Named for Alger, a station on R. R. btw. Panola and Irvine, about 1 
mi. E. of Estill-Madison Co. line. Seems possible to trace Alger clay of southern 
Ohio Into the clay at top of the Osgood of SB. Ind., but paleontologlcally this 
does not seem possible. 

Algoma sand. 
Pleistocene: Ontario. 
W. E. Logan, 1863 (Canada Geol. Surv. Repts. 1843-68, pp. 887, 90T-909). Algoma 

sand.—Yellow sand overiying Saugeen anrl Erie clays In part of country to N, 
of Lake Huron and btw. Georgian Bay and Ottawa River. Most largely developed 
along principal rivers of the dist. Mtich of region covered by It lies within dist. 
of Algoma, hence name. No fossils found. Relation to fossiliferous sands farther 
down the Ottawa, also to Artemisia gravel. Is uncertain. [In table on p. 887 it 
Is placed above Artemisia gravel.] 

Algomah amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name locally in use many years. Used by B. S. Butler in U. S. G. S. P. P. 

J44, 1929. Younger than cgl. No. 8 (Bohemia cgl.). Belongs in Central 
Mine group, at or near horizon of Evergreen amygdaloid. The mineral
ized part is the Algomah lode. 

Named for occurrence at Algomah mine, Ontonagon Co. 

Algomah flow. 
Includes Algomah amygdaloid and underlying trap. 

Algoman revolution. 
Term applied by A. C. Lawson to a pre-Camb. epoch of granitic intrusion 

which he considered to have Immediately preceded the formation of the 
fAnimikie rocks, but which some other geologists place a t a lower horizon 
in the Huronian series, and which still other geologists regard as Lauren
tian. (See U. S. G. S. Bull. 769, pp. 123-124). 0. K. Leith, R. J . Lund, 
and A. Leith, 1935 (U. S. G. S. P. P. 184), placed it below lower Huronian 
and above Knife Lake series (tentatively classified as pre-Huronian and 
post-Laurentlan, but which may eventually prove to be lower Huronian) . 

Algoman granite. 
Algoman gneiss. 

Names that have been applied to the rocks intruded during the Algoman 
revolution. 

Algomlan revolution. 
Same as Algoman revolution. 

Algomlc period. 
C. [R.] Keyes, 1914 (Iowa Acad. Sci. Proc, vol. 21, p. 201). Latest period of 

Archeozoic era In Lake Superior region. Includes Soultan qtzites below, and 
unnamed lavas and granites above, separated by an erosion interval. 

C. [R.] Keyes, 1917 (lown Acad. Sci. Proc, vol. 24, p. 66). [Algomic shown as 
older than Animikie, younger than his Soultan qtzites, and as Including "Shuawap 
granites of CordUleran region and Klllarnty granites of Interior region."] 
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tAlgonkian period (or system). 
A term that was for many years applied to the time (and the rocks) imme

diately preceding the Camb. period and succeeding the fArchean period, 
but which is no longer used by U. S. Geol. Survey, except in sense 
of a rock type, as Algonkian type, the meaning of which is "less highly 
metamorphosed than Archean type." For definition of "Algonkian period 
(or system)" see U. S. 6. S. Bull. 769, pp. 103-127. 

Algonquin. 
Name applied to a glacial lake of Pleist. age in Great Lakes region. (See 

U. S. G. S. Mon. 53, 1915, p. 469.) Also to a Pleist. clay in Ontario. 
(See Ont. Bur. Mines Ann. Rept, vol. 18, pt. 1, 1900, p. 297.) 

Aliamanu tuff. 
Pleistocene (late) : Hawaii (Oahu Island). 
H. T. Stearns, 1935 (Geol. and Gd. Water Res. Island of Oahu, Hawaii : Dlv. 

Hydrog. Bull. 1) . Aliamanu tuff.—Included in lower part of Honolulu volcanic 
series [q. v . ] . Exposed near Aliamanu Crater, from which It was erupted. 

Replaces Lower Salt Lake tuff of Wentworth, according to H. T. Stearns. 

Alibates dolomite lentil (of Quartermaster formation). 
Permian: Panhandle of Texas. 
C. N. Gould, 1907 (U. S. G. S. W. S. P. 191, pp. 17-20). Alibates dol. lentil.— 

Massive white dol. more or less flinty, usually in two ledges, the lower one 8 ft. 
thick and upper one 2 ft. thick, separated by 4 or more ft. of red clay. Total 
thickness 15 ft. Local lentil In Quartermaster fm., near top. Separated from 
underlyhig Saddlehorse gyp. lentil by 50 to 60 ft. of red sh. with white bands 
and ledges of soft ss. 

C. N. Gould and F. E. Lewis, 1926 (Okla. Geol. Surv. Circ. 13, pp. 8-25). Alibates 
dol. is approx. = Day Creek dol. and we recommend "Alibates" be dropped. 

C. N. Gould and H. Willis, 1927 (Geol. Soc. Am. Bull., vol. 38, p. 438). Alibates dol. 
of Panhandle of Tex. is same as Day Creek dol. of western Okla., which underlies 
Cloud Chief gyp. and overlies Whltehorse ss. 

F. M. Bullard, 1928 (Okla. Geol. Surv. Bull. 47, pi. 8), mapped Day Creek dot , 
Whltehorse ss., and Dog Creek dol. in Hutchison, Carson, Potter, Moore and 
Oldham Counties, Tex., and did not show any Quarternjaster fm. as present 
there. The exposures, however, are rather widely separated from the exposures 
of these fms. in Okla. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp, 167, 243), placed Alibates dol. 
and Saddlehorse gyp. in Quartermaster fm., stating that Alibates is in upper 
part of that fm. and the Saddlehorse 60 to 80 ft. above base of Quartermaster. 

N a m e d for A l iba t e s Creek , P o t t e r O j . 

Alka l i f o r m a t i o n . 

R e c e n t : C e n t r a l s o u t h e r n Oregon. 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207-214). 
Alkali fm.—Salt Incrustations, 1 Inch to 15 ft. thick, occurring as calderas and 
mounds. Type loc. Alkali Lake and Alvord Basin, Lake Co. 

A lka l i Creek . 
N a m e app l i ed by W. G r a n g e r (Am. Mus . Na t . H i s t . Bull . , vol. 28, 1910, 

pp . 244, e tc . ) to ve ry foss i l i fe rous r ed s t r a t u m in m i d s t of W i n d R i v e r 
fm. a long Alka l i Creek n e a r Lost Cabin , NE . c o r n e r of F r e m o n t Co., W y o . 

A l l a m a k e e do lomi te . 
U p p e r C u m b r i a n : N ' o r t h e a s t e r n I o w a . 

C. [R.] Keyes, 1922 (Pan-Am. Geol.. vol. 38, pp. 319-326). In proposing Allamakie 
for nether dol. of Cambric succession In Upper Mississippi valley it is with full 
cognizance of fact that for many years the fm. to which it is applied has been 
widely known as St. Lawrence la. Latter designation is clearly a misrnjmrr. 
[Keyes correlates typical St. Lawrence with Oueota.] Allamakee dol. seems to 
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have as yet no recognizable representative in Minn. It uncon. underlies Waukon 
ss., and uncon. overlies Albln shales. Is older than St. Lawrence of Minn. 

Probably named for exposures in Allamakee Co. 

Allegany oU sand. 
Drillers' term for an oil sand in Allegany Co., N. Y., which according to 

J. F. CarU, 1886 (2d Pa. Geol. Surv. Ann. Rept. 1885, chart opj). p. 4) , 
lies about 50 ft. higher than Cherry Grove oil sand (of probable 
Chemimg age), and according to C. A. Ashburher, 1888 (Am. Inst. Min. 
Engrs. Trans., vol. 16, chart opp. p. 958), Ues 100 ft. below Cherry 
Grove oU sand. 

Allegany drift. 
A name applied by R. M. Deeley, 1913 (Geol. Mag. London, n. s., dec. 5, 

vol. 10, table opp. p. 14), to an old drift sheet in No. Am. Probably 
refers to the drift W. of Allegheny River in NW. Pa., which is now 
regarded by F. Leverett as probably of Illinoian age. 

Allegany Park parvafacies. 
Devonian or Carboniferous: Southwestern New York. 
K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 28). The parvafacies of 

Big Bend magnafacles, which falls within boundaries of Venango stage and which 
18 therefore coeval with Cattaraugus parvafacies of Smethport magnafacles, is 
herein termed Allegany Park parvafacies, for development In New York State 
Park of this name, S. of Salamanca, N. Y. 

Allegheny formation. 
Pennsylvanian: Pennsylvania, eastern Ohio, West Virginia, and western 

Maryland and Virginia. 
H. D. Rogers, 1840 (Pa. Geol. Surv. 4th Ann. Rept. p. 160). Allegheny series 

(Lown- Coal Measures).—Developed In valley of Allegheny River. Underlies 
Monongahela series, the bdy btw. the two series being marked by final outcrop 
of the shales exposed Just above Ohio River at Pittsburg, and overlies fm. XII 
(coarse, massive white ss., about 100 ft. thick, which constitutes bottom of 
productive coal measures, and which appears to Include at base the ss. on 
Tionesta Creek [Homewood ss. memb. of Pottsville fm.]. [The above deflnition 
Includes Allegheny and Conemaugh fms. of present nomenclature.] 

J. J. Stevenson, 1873 (Am. Phil. Soc. Trans., vol. 15, n. s., p. 16). Iwwer Ooal 
Group (Allegheny River aeriea).—Extends from the great cgl. [Pottsville fm.] 
(350± ft. thick) up to Mahoning ss. [This definition accords with current 
deflnition of Allegheny fm., the shorter name.] 

The present Pa. Geol. Survey classifies the Allegheny as a group; the 
U. S. Geol. Survey classifies it as a fm. 

tAllegheny group. 
Mississippian: Pennsylvania. 
A. Sherwood, 1878 (Pa. Geol. Surv. Rept. G, pp. 11-42). TeapeHine or Upper (White) 

Catakill fm., consisting chiefly of gray ss., underlies Umbral (chiefly red shales) and 
overlies Lower (Red) Catskill group. The Catsklll and Chemung are names well 
chosen. This is not quite the case with the Vespertine, unless we adopt the whole 
nomenclature of Rogers. As these rocks constitute the mass of the Allegheny 
Mtns 1 think the name Allegheny group would be more appropriate. 

Corresponds approx. to Pocono fm., and name is also preoccupied. 

Allegheny sand. 
A subsurface sand lying lower in western Pa. section than Speechley sand 

and higher than Tiona sand. According to J. D. Sisler, 1933 (Pa. GeoL 
Surv., 4th ser., Bull. M19, p. 28), "this sand has been recognized for the 
first time by these correlations. It lies directly beneath the Speechley 
and above the Tiona. I t first appears in records of weUs on Allegheny 
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River north of Pittsburgh and seems to be continuous sand throughout 
the Allegheny River drainage basin. The Allegheny has locally been 
mistaken for the Speechley." 

Allegheny system. 
A term applied by F. Piat t (2d Pa. Geol. Surv. Rept. L, 1876) to Allegheny 

fm. of present nomenclature. 

tAllegheny River series. 
See J. J. Stevenson, 1873, under Allegheny fm. Same as Allegheny fm., the 

shorter name. 

tAllegheny River coal series. 
Pennsylvanian and Mississippian: Pennsylvania and northern West 

Virginia. 
J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. H,, p. XXIII). Allegheny River coal 

seriea Includes all beds btw. top of Lower Barren Measures [Conemaugh fm.] and 
base of Pocono ss. Rests on Catsklll ss. Underlies Upper Producl»/e Coal Measures 
[Monongahela fm.]. 

Allegrippis sandstone member (of (Chemung formation). 
Upper Devonian: Central Pennsylvania (Huntingdon County). 
I. C. White, 1885 (2d Pa, Geol. Surv. Rept. T,, pp. 99-100). Allegrippus C17!.—White 

quartz pebbles in matrix of grayish white sand. Thickness 5 to 10 ft. Forms .Alle
grippus [Allegrippis] Ridge, Huntingdon Co. Overlain by olive shales and thin ss., 
and underlain by 450 ft. of shales, all belonging to Chemung fm. 

C. Butts (U. S. G. S. HolIIdaysburg-Huntingdon folio. No. 227, in press). Allegrippia 
ss. memb. of Chemung fm.—Three sss. separated by sb, Thickne.ss 100 ft. Lies 
1,400 ft. above Piney Ridge ss. memb. of Chemung, and a considerable distance 
below Saxton cgl. memb. of Chemung. 

fAllen limestone member. 
Pennsylvanian: Southeastern Kan.sas. 
G. I. Adams, 1904 (U. S. G. S. Bull. 238, p. 20). Allen is.—Ls., 10 to 25 ft. thick, 

underlying Vilas sh. and overlying Concrete [Lane] sh. 

Same as Plattsburg Is. according to H. Hinds and F. C. Greene (1915) and 
N. D. Newell (1935). Dl.scarded by U. S. G. S. in 1912. Discarded by 
R. C. Moore, 193G (Kans. Geol. Surv. Bull. 22). 

Named for Allen, Lyon Co. 

Allendale sand. 
A subsurface sand in Chester group CMi.ss.) of Wabash .Co., SE. 111. 

Aliens Creek facies. 
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol., Pub. 98, pp. 

76, 249, etc., 1931) to a lithologic development of his Edwardsville fm. 
(early Miss.) in a part of southern Ind. 

Ailensville member. 
Mississippian : Central and southern Ohio. 
J. E. Hyde, 1912 (History of Fairfield Co., p. 211) and 1915 (Jour. Geol., vol. 23, 

pp. 656, 657, 764, 771, 775-778). Ailensville memb.—Chiefly very coarse, rather 
loose, reddish sands, 0 to 39 ft. thick, uniformly bedded, with some interbedded 
fine-grained sands and in one place 4 to 8 ft. of fossiliferous sh Middle memb. of 
Logan fm. Underlain by Byer memb. of Logan fm. and overlain by Vinton memb. 
Traced from Newark to Ohio River. Lowest occurrence of coarse beds adopted 
as base of memb. Is — cgl. II of Prosser. 

Logan fm. as used by Hyde included upper part of Black Hand fm. of Ohio 
Geol. Survey and U. S. Geol. Survey. These beds are upper part of 
Black Hand fm. 

Named for exposures at Ailensville, Vinton Co. 
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Allentown limestone. 
Upper Cambrian: Eastern Pennsylvania (Lehigh VaUey district). 
E. T. Wherry, 1909 (Sci., n. 3., vol. 30, p. 416). ATlentown !s.—White to gray, dolo

mltlc Is., largely oolitic; 2,000 ft. thick. Full of Cryptozoon. Underlies Coplay Is. 
and overlies LeithsvUle fm. Assigned to Upper Camb. 

Is a part of Conococheague Is. 
Named for exposures along Lehigh and Jordan Creeks in vicinity of 

Allentown. . , •.!-.;•; . 

Allison formation. 
Upper Cretaceous: Alberta, Canada. 
J. D. MacKenzie, 1914 (Canada Geol. Surv. Snmm. Rept. 1912, p. 239). Allison 

(Belly River) fm., Cret., Alberta. 

Allison barren member (of Mesaverde formation). (Also Allison member.) 
Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Bas in) . 
J. D. Sears, 1925 (U. S. G. S. Bull. 767). Allison barren memft.—Light-gray to white 

lenticular ss., light-gray clay sh., and thin irregular coal beds, but none of com
mercial importance. Thickness 800-1- ft. Top memb. of Mesaverde fm. in Gallup-
Zuni Basin. Overlies Gibson coal memb. and uncon. underlies Tert. deposits. 
Well exposed near village of Alli.son, McKinley Co. 

C. H. Dane, in a rept (U. 8. G. S. Bull. 860C) on Chacra Mesa-LaVentana coal field, 
N. Mex.. which lies to E. of Gallup dist., revised the deflnition of Allison, by ex
tending the unit upward to include all continental beds (including coal beds at 
top) up to marine sss. (Chacra ss. memb.) In top of Mesaverde fm. of this area. 
He called the beds in that area Allison memb. (Instead of Allison barren memb.), 

Allison Creek sandstone. 
Cretaceous: Alberta. 
W. W. Leach. 1012 (Canada Gool. Surv. Summ. Rept. 1911, p. 198). 

Alloa rhyollte. 
Pie-Caiiibrian: South-central Wisconsin (Baraboo distr ict) . 
J. T. Stark, 1932 (Jour. Geol., vol. 40, No. 2. pp. 120, 121, 126). Alloa rhyolUe — 

Flow rhyolite and breccia near Alloa, on SE flank of .syiicline in sec. 3, T. 11 N., 
R. 8 E. Is exposed on both sides of an elliptical mound on Shanks farm. Just 
NE. of United Presbyterian Church; Caledonia Twp. Assigned to pre-mlddla 
Huronian. 

Allouez conglomerate. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
A. R. Marvine, 1S73 (Mich. Geol. Surv., vol. 1, pt. 2, pp. 53-57, 60, and chart). Is 

cgl. No. 15 of Keweenaw Co., and same as Albany and Boston cgl. of Houghton 
Co. Is 15 to 20 ft. thick at Central and Allouez mines. 

Belongs to Central Mine group. The mineralized part is Allouez lode. 
Named for occurrence in Allouez mine, Houghton Co. 

\lloway clay. 
Miocene (upper) : Southwestern New Jersey. 
H. B. Kilmmel and G. M. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 142). Alloway 

clay.—lA continuous bed of day without sand beds of 8ufl3cient extent to show in 
outcrop. Usually light brown, although some parts are white, yellow, and black. 
Thickness 0 to 80 feet. Underlies Shiloh marl and overlies a thin bed of micaceous 
white talc-like clayey sand near Woodstown and towards Ewan Mills. Con
tinuous from near Swans Mill, S. of Mullica Hill, Gloucester Co., to a point 
2 ml. S. of Allowuy, Salem Co.. and isolated outcrops have been seen as far S. as 
Stow Cî ok Twp., Cumberland Co. 

Is a part of Kirkwood fm. 

Ulsboro sandstone. (In Chester group.) 
Mississippian: Northeastern Mississippi (Tishomingo County) and north

western Alabama. 

file:///lloway
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W. C. Morse, 1928 (Jour. Oeol., vol. 36, pp. 31-43). Allsboro ss.—Coarse-grained 
ss., in places decidedly contorted, thus differing from other sss. of region. At a 
few places contains a little asphaltic material. Thickness 8 ft. Named for small 
village in Ala., near Miss. line. Overlies Alsobrook fm. and underlies Southward 
Pond fm. Is correlated with Bethel se. [not true Bethel, but Yankeetown chert ; 
true Bethel ss. underlies Renault fm., with which Morse correlates his Also
brook fm. ] 

W. C. Morse, 1930 (Miss. Geol. Surv. Bull 23). Thickness of Allsboro ss. varies from 
3 to 0 ft. In N. end of Allsboro, Ala., It consists of 5 ft. of massive and con
torted ss. and bluish gray sh. Weil exposed N. and S. of village. 

tAlma limestone. (In Council Grove group.) 

Permian: Northeastern Kansas. 

C. S. Prosser, 1894 (Geol. Soc. Am. Bull., vol. 6, pp 44-45). Light yellowish gray 
massive is., 5 ^ ft. thick, quarried a t Alma and locally known as "A/ma atone.'' 
Same as Cottonwood or Manhattan Is. 

Replaced by Cottonwood is. 
Named for Alma, Wabaunsee Co. 

tAlmagre beds. 
Eocene (lower) : Northwestern New Mexico. 
See under ^Largo beds. 

Almond formation. (In Mesaverde group.) 

Upper Cretaceous: Southwestern Wyoming (Baxter Basin, Sweetwater 

County). 

A. R. Schultz. 1920 (U. S. G. S. Bull. 702). Almond coal group.—Soft white 
and brown sss.. sandy nh. and clay, with many beds of coal and bituminous 
sh. Thickness 700 to 950 ft. Top subdivision of Mesaverde fm. in Rock Springs 
uplift, Sweetwater Co. Separated from underlying Rock Springs coal group 
(basal sulKlivision of Mesaverde fm.) by 800 to 1,000 ft. of massive white and 
yellowish fis.. the upper third of which is conglomeratic, with fine black and 
gray quartz pebbles. Overlain by Lewis sh. 

J. D. Sears. 192G (U. S. G. S. Bull. 781, p. 20, pi. 5) . In this rept. the Almond 
and Rock Springs coal groups are given rank of fms., and intervening body 
of white ss., SOO to 1,100 ft. thick. Is named Ericsnn ss., from excellent exposure 
near old Ericson ranch, on Salt Wells Creek, see. 31, T. 16 N., R. 102 W., Wyo. 
The Blair. Rock Spi'ings, Ericson, and .Mmond fms. compose Mesaverde group in 
Baxter Basin, but the Blair and Rock Springs fms. are = in time upper part of 
Mancos sh. of Moffat Co., Colo. 

Almy f o r m a t i o n . ( I n W a s a t c h g roup . ) 

E o c e n e ( l o w e r ) ; S o u t h w e s t e r n W y o m i n g . 

A. C. Veatch, 1907 (U. S. G. S. P. P. 56). Almy fm.—Yellow and reddish yellow 
sandy clays, with Irregularly bedded ss. and, near base. cgl. beds. Thickness 
2,100 to 2,200 ft. Basal fm. of Wasatch group. Underlies Fowkes fm. and 
overlies Evanston fm. ("Upper Laramie"). Named for Almy (a town a few 
mi. N. of Elvanston), where it is exposed in bluffs along B. side of Bear River, 
immediately overlying Evanston fm, (white bt'ds), 

Alnwick lake beds. 

Tertiary (late Miocene or Pliocene) : Eastern Colorado (Pikes Peak 

region). 

W. Cross. 1894 (U. S. G. S. Pikes Peak folio. No. 7). Alnwiclc lake beds.—Fine
grained ss. and cgl., the latter containing pebbles representative of the volcanic 
series to W. Occurs in valley of Oil Creek about Alnwick. No fossils, but lake is 
younger than that at High Park, the deposits of which are named High Park 
lake beds. Assigned to Neocene. 

Alpena limestone. 

Middle Devonian : Northeastern Michigan. 

A. W. Grabau, 1902 (Mich. Geol. Surv. Rept. 1901, p. 175). Alprna Is., 25 to 34 ft. 
fliick, underlies Thunder Bay series (Traverse upper shales) and overlies Traverse 
lower shales .md l.ss.: all included in Traverse group. 
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R. A. Smith, 1910 (Mich. Geol. Surv. Pub. 21) . Alpena or "Middle" la. of Traverse 
fm. ii] Alpeim dist. consists of 80-)-ft. of chiefly very massively bedded gray and 
buff high calcium Is. characterized by extensive system of coral reefs. Is more 
massive and resistant than overlying Thunder Bay series and than Long Lake series 
of Traverse fm., which it overlies. 

W. A. VerWIobe. 1927 (Papers Mich. Acad. Sci., Arts, and Lett., vol. 7, pp. 181-192). 
Alpena Is. [redefined].—Hard crystalUne Is., to which Grabau gave thickness In 
Churchill well as 25 to 35 ft., but there appears to be no good reason for placing 
bottom of this Is. a t this depth, for same type of rock continues on down a t least 
80 ft., as clearly shown In quarry of Mich. Alkali Co. near Alpena, and drill core 
In N. par t of this section gives thickness of 125 ft. of essentially same kind of rock. 
It would be more logical to draw base of Alpona Is. a t base of No. 6 In Churchill 
well, which would give thickness of Alpena Is. 126 ft. This Is definition used in 
this rept. 

A. S. Warthin, Jr., and G. A. Cooper, 19:15 (Wash. Acad. Sci. Jour., vol. 25, No. 12, 
pp. 524-526), restricted Alpena Is. as explained under Traverae fm. 

N a m e d for e x p o s u r e s a t A l p e n a . 

.Alpine q u a r t z d i o r i t e . 

L a t e J u r a s s i c o r e a r l y C r e t a c e o u s : S o u t h e r n Ca l i fo rn i a ( S a n Diego a n d 

I m p e r i a l C o u n t i e s ) . 

W. J . Miller, 1935 (Calif. Jour. Mines and Geol., vol. 31, No. 2, pp. 115-141, map). 
Alpine quartz diorite.—Usually of more uniform composition, color, texture, and 
structure than Vlejas gabbro diorite, although of about same age. Cuts Black Mtn 
volcanics. Typical occurrence in general vicinity of Alpine, southern Peninsular 
Range. 

.•ilpreston q u a r t z i t e . 
Midd le C a m b r i a n : W e s t e r n c e n t r a l M o n t a n a ( E U t h o m r e g i o n ) . 

W. H. Weed, 1901 (U. S. G. S. 22d Ann. Rept., pt. 2. map, pp. 434, 435). Alpreston 
qtzite.—Nearly white altered ss. of great hardness. Thickness 125 ft. Forms 
crest of hill W. of Elkhorn. [This hill Is also to W. of Alpreston Sulch.] Basal 
bed of Camb. Probably = Flathead qtzite. 

A l s a t e s h a l e . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : S o u t h w e s t e r n T e x a s ( B r e w s t e r 

C o u n t y ) . 
P. B. King, 1931 (A. A. P. G. Bull., vol. 15, No. 9, pp. 1066, 1060-1070). Alsate ah.— 

In northern exposures Is mostly sh., but to S. there are many Is. ledges. To SE. 
of Marathon the Iss. come beneath the sh. beds, but as faunas show no great 
difference In age the two facies probably Intergrade. Near type loc. the fm. consists 
of 25 to 50 ft. of Indurated greenish sh.. In part siliceous, containing nodular beds 
of dense yellow-weathering Is. and lenses of saccharoldal buff quartz ss., passing 
locally into fine cgl. At base la a coarse cgl. of irregular thickness, composed of 
rounded Is. and chert fragments. In Dagger Flat antlcllnorium the fm. Is 125 ft. 
thick. It underlies the coarse cgl. at base of Fort PeBa fm. and overlies Marathon 
Is. Fossils are late Beekmantown. Named for Alsate Creek, which Joins PeSa 
Colorada Creek from W. at Fort Pefia Colorada. Is well exposed lu cut on creek 
2 ^ ml. W.-SW. of Fort Pefla, near road to Roberts ranch. 

Alsen c h e r t y l imes tone . 

L o w e r D e v o n i a n : E a s t e r n N e w York ( S c h o h a r i e a n d G r e e n e C o i m t i e s ) . 

A. W. Grabau, 1919 (Geol. Soc. Am. Bull., vol. 30, pp. 468-470). Alaen cherty la. 
proposed for 20 to 50-fft. of cherty Iss. which overlie the Becraft and contain a 
modified Becraft fauna. Are shown In hills above Alsen, at Becraft and Schoharie, 
and they are everywhere stratigraphically continuous with the Becraft. Have 
heretofore been classed as Port Ewen, but near Port Ewen Station the Port Ewen 
beds [restricted] rest dlscon. on the Alsen. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 190, 370, 377), adopted Alaen U. 
for beds underlying Port Ewen Is. and overlying Becraft Is., and assigned all to 
the Helderberg. 
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Alsobrook formation. ( In Chester group.) 
Mississippian: Northeastern Mississippi (Tishomingo County) and north

western Alabama. 
W. C. Morse, 1928 (Jour. Geol., vol. 36. pp. 31-43). Alsobrook ftn.-T^Upper 70 or 

iSO ft. at type loc. Is clay sh. save for a thin, layer of ss. near middle. A short 
distapce S., 6n Cripple beer Creek, upper third of fm, has changed to ss.—the 
Cripple Deer as. memb. Basal bed of fm. Is 1 to 10 ft. of Is., whose fosslla 
(Chester), show it belongs with overlying beds, although lithologically It seefna 
closely related to underlying luka fm., from which it is separated by large 
iSncop. 'Underlies' Ailsborb ss. Named for Alsobrook h.omestead and Alsobrook 
bridge [Ala.], aboiit which it is excellently exposed. 

W. C. Morse, 1030 (Miss. Geol. Surv. Bull. 23. passim), gave many details of 
fm. and correlat;ed it with Renault fm., which overlies true Bethel SB. 

Alta formation. 
Permian: Southwestern T^'xas (Shafter district, Presidio County). 
J. A._ Uddeh, 1604 (Univ. Tex. Min. Slirv. Bull. 8, pp. 10-25). Alta beds.—Upper 

part yellow sand 1,500 ft. thick; lower part dark-colored mixture of silt, clay, and 
some sand. 2.000 ft. thick. Middle fm. of Chinati aeries. Underlies Cibola Iss. 
and overlies Clenegulta beds. Few fossils. 

P. B, ond R. E... King, 1929 (A. A. P. O. Bull,, yoL 13, p. 908). Clenegulta and 
Alta'l>ed8 of Shafter region, formerly classed as Penn.. proved to be of Leonard 
(Perm.) age, [See also C. L. Baker, 1629 (Univ. Tex. Bull. 2901, pp. 73-(-).] 

Named for Sierra Alta Hill, on side of Sierra Alta Creek, Presidio Co. 

tAlta Shale. 
Middle and Lower Cambrian: Central northern Utah (central Wasatch 

Mountains). 
F. P. Hintae, Jr., 1913 (N. Y. Acad. Sci. Annals, vol. 23, p. 104). Alta sh.—Black 

or dark, micaceous, sandy sh., 150 to 200 ft. thick, uncon. underlying Maxfleld 
fm. and conformably overlying Brigbam qtzite. Waleott collected Middle and 
Lower Camb. fossils from this fm., which Is named for its prominence at little 
town of Alta: 

Replaced by Ophir fm., "Alta" being preoccupied. 

tAlta granodiorite. 
A name that has been applied by some geologists to the stock of granodio

rite (of late Cret. or early Tert. age) tha t crops out jus t E. of Alta, 
in central Wasatch Mtns, Salt Lake Co., Utah. (See P. F . HIntze, 1913, 
N, Y. Acad. Sci. Annals, vol 23, pp. 85-143.) As there is only one 
granodiorite in the region, the U. S. Geol. Survey has not adopted a 
geographic name for the rock, but uses the term Alta stock for the 
structural feature which it forrns. 

tAltamaha formation. 
tAltamaha grit. 

Miocene (lower) : Soiitheastern Georgia, Alabama, and northern Florida. 
W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 81-S2. 157, 320). Altamaha grit 

(Mio).—The bluffs of .\ltamalia River at Rocky Hammock exliiblt first example 
on the river of a fm. to which name .Altamaha grit may be applied. The last 
bluCf of the grit Is only a few rods above the bridge across Altamaha River at 
Doctor Town, Btw. Rocky Hammock and Doctor Town all bluffs of A'tamaha 
River (which are mostly on right bank of river and sometimes reach elev. of 
70 ft. above river) are composed of the grit, sometimes extremely hard and 
flinty and at others more disposed to crumble, but always composed of angular 
grains of slightly worn quartz niixed with more or less clay as a matrix and 
with water-worn quartz pebbles. These grits are obviously of a perezonal nature 
and represent, for the Georgian embayment. the operation through the agency 
of the southeastern drainage of Ga. of the same forces and analagous circum
stances to those which on the borders of Mississippi embayment produced the 
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Grand Gulf perezone. Though the contact with the oyster-bearing Hawthorne 
beds of House Creek was not observed by Mr. Burns, there can b^ little doubt 
that latter are overlain by the ;gr i t where they Join, and that^_.the grits, '^hich 
contain ho fossils except a little slllclfled wood, are consequifhtiy of Mio. age. 

In 1898 (U. S. G. S. 18th Ann. Rept., pt. 2, pp. 334-348) b a l l assigned "Altiimahd 
grits of Altamaha River, Ga , " to upper OUg. 

C. J. Maury, 1002 (Bulls. Am. Pal.-, vol. S, No. 1^, pp. 67-^9, 81). i » 4 m o * « 
ffnts of Ga. correspond lithologically and faunally with Hawthorne beds of 
central Flo. [typical Hawthorn], which are upper Olig. [lower Mio. novv]. 

R. M. Harper, 1906 (N. Y. Acad. Sci. Annals, vol. 17, pt. 1) . Altamaha arit of 
southern Ga. Is thin to 200 ft.- thick, yellowish on fresh ex'pos'nie; weathers dull 
reddish brown. Lies Just above Chattahoochee fm. and Is overlain by Lefayett;^, 
Probably Plio. I Majiped, across southern Ga. 1 

S. W. McCallie, 1908 (Ga. Geol. Surv. Bull. 15). Altamaha grit Is probably 
a phase of the Lafayette and therefore PUo. It consists of heavy-bedded indurated 
sands with clay and silica matrix. Overlies Chattahoochee fm. 

J. 0. Veatch, 1908 (Sci., n. s., vol. 27, pp. 71-74). Altamaha fm.--Name applied 
by Dall in 1892 to a ss. or gritty clay fin. prominently exposed along Altamaha 
and Ocmulgee Rivers of Ga. Is most widespread fm. of coastal plain of Ga. 
Covers approx. 21,000 sq. ml. As a whole consists of yellow aiid red sand 
and both massive and stratlfled layers of gritty clay, with local areas of Indurated 
grit or ss. and clay. In Ga. is believed to be Identical 'with Lafayette of McGee. 
Thickness 100 to 500 ft. [In 1909 (Ga. Geol. Surv. Bull. 18) Veatch w v e thick
ness of Aitamdha fm. of Ga. aa 350 ft. and asslgi^ed It to Fllo. In 1910 (0^. 
Geol. Surv. Bull. 23) S. W. McCallie gave thickness of Altamaha grit as 200 ft., 
placed It btw. tChattahoochee fm. and tLafayette, and assigned It to Mio.] 

J. 0 . Veatch, 1911 (Ga. Geol. Surv. Bull. 26). Altamaha (Lafayettet) f m . ^ \ wide
spread but relatively, thin series of sands and clays covering much' of central and 
southern Ga. Thickness 150(?) ft, Tentatively referred to FUo. , Doiibtless a 
part of It is contemp. with so-called Lafayette fm. Inadequacy of knowledge of 
age and strat . relations of Altamaha fm. ia conceded. [In table and on map Is 
placed above Charlton fm. and below Okefenokee fm. (Plelat.). As herein mapped 
covers major part of southern Oa., but the deposits along Altainaba Rlv%r (type 
loc.) are mapped as Alum Bluff fin.] 

L. W. Stephenson and J. O. Veatch, 1915 (U. S. Q. S. W. S. P. 3,41, pp. '90-.91). 
"Altamaha grit" as proposed by Dall in 1892 applies to same deposits as Alum 
Bluff fm. Dall regarded the typical beds along Altamaha Elver as contemp. lii 
general way with the older Mio., which was later classlfled by him and by others 
as upper d i g . R. M. Harper in 1906 and J. O. Veatch in 1908 correlated the game 
deposits with Plio. Veatch and,Stephenson in 1911 [Ga. Geol. Su'rv. Biilll. 26] gueg-
tiondbly referred the fm. to Plio., although they recognlaed that Altarhah^ fm. 
as used by theih and as previously used by Harper arid by Veatch, incliided s t ra ta 
ranging in age from Olig. to Pleist. Investigations of recent years have led to 
conclusion that bulk of deposits included by Harper, Veatch, and Stepheiisoh^ In 
Altamaha fm- are of Olig. age and probably contemp. with part of Alhm Bltiff fm. 
[in this rept, the deposits along Altamaha River are mapped as Alum Bluff fin. 
and the broad area mapped In previous repts a s Altamaha fm. is herein mapped 
as undfff. Olig. to Pleist., inclusive.] 

H. K. Slieareri 1917 (Ga., Geol. Surv. BuU. 31, pp. 7-18). Upper part of Alum 
Bluff fm. is so-called Altamaha grit, an extenelve deposit of Irregularly bedded 
sands, clays, and gravels, locally indurated. 

C. W . Cooke, T. M. P r e t t y m a n , a n d H. S. Cave , 1923 (Ga . Geol. S u r v : Bul l . 
40 ) , m a p p e d t h e depos i t s over m o s t of s o u t h e r n Ga . ( i nc lud ing those a long 
A l t a i n a h a R ive r f rom D o c t o r t o w n w e s t w a r d , a n d a l so n o r t h w a r d over 
w e s t e r n p t i r t of Screven Co.) a s A l u m Bluff fin. L a t e r w o r k by Cooke 
p r o v e d t h a t t h e depos i t s m a p p e d as A l u m Bluff fm. in t h i s 1923 r e p t a r e 
chiefly H a w t h o r n fm., w h i c h is = Chipola ira . ( b a s a l fm. of A l u m Bluff 
g ro i ip of N W . F l a . ) b u t of d i f ferent l i thology, a n d t h e y a r e n o w ca l led 
H a w t h o r n fm. by U. S. Geol. Su rvey . T h e A l t a m a h a g r i t of D a l l is 
u p p e r p a r t of H a w t h o r n fm. 

N a m e d for e x p o s u r e s in bluffs of A l t a m a h a R i v e r , espec ia l ly b tw . Rocky 
H a m m o c k a n d D o c t o r t o w n , W a y n e Co., Ga . 
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A l t a Mi ra l imes tone . 

J u r a s s i c ( ? ) : Mexico. 

G. E. Anderson, 1926 (.\m. Inst. Min. Met. Engrs. Trans, [preprint] . No. 1531, p. 3). 

A l t a m i r a s h a l e m e m b e r . ( I n M o n t e r e y sha l e . ) 

Miocene (midd le a n d u p p e r ) : S o u t h e r n Ca l i fo rn i a ( P a l o s Verdes H i l l s ) . 

W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1936 (A. .\. P. G. Bull., vol. 
20, No. 2, p. 131). Altamira ah. memb.—Basal memb. of Monterey sh. in Paios 
Verdes Hills. Lower 280 ft. are chiefly silty sh.. including Portuguese tuff bed 
at top. Middle part, 400 to 675 ft. thick, is chiefly porcelaneous and cherty sh., 
the basal 2 to 6 ft. of which is here named Miraleste tuff bed. Upper 150 ± ft. con
sists of i.orcelaneous and cherty sh. Rests on Mio. basalt and on Franciscan (?) 
fm. Underlies Valmonte diatomite memb. of Monterey sh. Is of upper and mid
dle Mio. age. Type region, on S. slope of hills along and adjoining . \ l tanura 
Canyon, Paios Verdes Hills [Los Angeles Co,]. 

A l t a m o n t l i m e s t o n e . 

P e n n s y l v a n i a ! ! : S o u t h e a s t e r n K a n s a s a n d n o r t h e a s t e r n O k l a h o m a . 

G. I. Adams, 1896 (Kans. Univ. Geol. Surv. vol. 1, p. 22). Altamont (s.—Variable Is. 
a t summit of ridge at Altamont. usually rough and unsuited for building purposes. 
Thickness 12 ft. Overlies Pleasanton shales. 

In SE . K a n s . w a s for m a n y y e a r s t r e a t e d a s l o w e r m e m b . of P a r s o n s fm. 
(be ing t h e so-called " lower P a r s o n s i s . " of e a r l y r e p t s ) . I s u n d e r l a i n 
by B a n d e r a sh . a n d ove r l a in by N o w a t a sh . In Okla is t r e a t e d as a dis
t i n c t fm. R. C. Moore h a s r e c e n t l y a b a n d o n e d P a r s o n s fm., a n d n o w 
t r e a t s A l t a m o n t Is. a s a fm. in his M a r m a t o n g r o u p . T h e s e c h a n g e s h a v e 
n o t been cons idered by U. S. Geol . Su rvey for i t s pub l i ca t ions . 

N a m e d for e x p o s u r e s a t A l t a m o n t , L a b e t t e Co., K a n s . 

A l t a m o n t m o r a i n e ( a l so m o r a i n i c s y s t e m ) . 

P le i s tocene (Wiscons in s t a g e ) : Minneso t a , I o w a , Sou th D a k o t a , N o r t h D a 

ko t a , M o n t a n a . 

T. C. Chamberiin. 1883 (U. S. G. S. 3d Ann. Kept., pp. 378, 385. 303, 403). The first 
or outermost moraine is well displayed at Altamont, Deuel Co., [S.] Dak., and 
may fittingly be known as Altamont moraine. 

Or ig ina l ly r e g a r d e d a s o u t e r m o s t m o r a i n e of Wiscons in d r i f t of s o u t h e r n 
Minn , a n d S. Dak . , b u t P . L e v e r e t t h a s shown t h a t t h e m o r a i n e a t . Al ta 
mon t , S. Dak . , t h e t y p e l o c , is no t t h e o u t e r m o r a i n e , a n d h a s i n t r o d u c e d 
B e m i s morn i i i c for t h e ou t e r m o r a i n e a n d r e s t r i c t ed A l t a m o n t to t h e n e x t 
y o u n g e r m o r a i n e . Both A l t a m o n t a n d B e m i s a r e of l a t e Wiscons in age, 
a c c o r d i n g to W. C. . \ Iden . 

t A l t e r n a t i n g beds . 
A d e s r r i p t i \ e t e r m app l i ed in a t i t iUar sen.se jn some e a r l y T e x . r e p t s to t h e 

L o w e r Cre t . beds l a t e r n a m e d OU^n- Rose In. 

A l t o f o r m a t i o n . 

U p p e r D e v o n i a n : S o u t h w e s t e r n I l l ino is . 

T. E. Savage, 1920 (Am. Jour. Sci., 4tli, vol. 49, pp. 169-178). AKo fm Dark 
siliceous sh. and somewhat shaly Is., 40 to 75 ft. thick. Uncon. underlies Moun
tain rilen sh. and overlies I-ingie Is. Is thought to represent Portage or Chemung. 
Named for exposure along a creek in NE. H sec. 34, in Alto Twp, Union Co. 

Al to coal g r o u p . ( I n P o t t s v i l l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( M c K e a n C o u n t y ) . 

C. A. Ashliurner, 1880 (2d Pa. Oeol. Surv. Rept. R). Alton coal group.—Chiefiy sh., 
si., and flre clay ; usually contains 3 well-marked coal beds—Alton upper, Alton 
middle, and Alton lower. No Is. or calc. beds. Thickness 20 to 35 ft. In Alton 
Basin, I-afayette Twp, McKean Co., It Is 30 to 35 ft. thick. The lower coal is at 
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base and Its flre clay res t s .on EInzua Creek [Connoquenessing] ss. Underlies 
Johnson Run [Homewood] ss. l8 = Mercer coal group without question. 

I. C. White, 1891 (U. S. 0 . S. Bull. 65, p. 201). The Alton coal group of Ashburner 
In McKean Co., Pa., probably represents Mercer coals; 

S a m e a s Merce r sh. m e m b . of P o t t s v i l l e fm., t h e a p p r o v e d n a m e . 

A l t o n a do lomi te m e m b e r (of B l a i n e g y p s u m ) . 
P e r m i a n : C e n t r a l O k l a h o m a . 

C. N. Gould, 1902 (Okln. Geol. Surv. 2d Blen. Rept., pp. 42, 48). Altona dol. memb. 
of Blaine div.—Fossiliferous aren. dol. overlying a stratum of sh. (Jenkins clay 
of Cragln) and underlying Shimer gyp. memb., all of which are Included In Blaine 
dlv. 

C. N. Gould, 1906 (U. S. G. S. W. S. P. 154, p. 16), divided Blaine fm. of Okla. Into 
(descending) Shimer gyp., red shales. Medicine Lodge gyp., red shales, and Fergu
son gyp.; and Ignored his previously named Altona dol. memb. and Magpie dol. 
memb. 

C. N. Gould, 1927 (Obsolete Okla. geologic names: Univ. Okla. Bull., Proc. Okla. 
Acad. Sci., vol. 6, pt. 2, pp. 235-238). Altona dol. and Magpie dol., proposed by 
Gould In 1902 for dol. members In Blaine fm., were abandoned on revision of 
Perm, in 1906. [The equivalents of these dol. beds not explained.] 

N a m e d for Al tona , W. p a r t of Kingf i sher Co. 

A l toona l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

E. Haworth and W. H. H. Piatt, 1894 (Kans. Univ. CJuart., vol. 2, pp. 115-117). 
Altoona la.—Heavy Iss., 50 to 00 ft. thick, capping the hills along Verdigris River 
froih a few miles above Coflfeyvllle to vicinity of Altoona. Separated from over

lying lola Is. hy 100 feet of shales with interbedded sss., and from underlying 
Independence is. by SO to 15T ft. of shales and sss. Believed to be same as Erie Is. 

N a m e d for Al toona , Wi l son Co. 

Above i s only r e c o r d of t h i s n a m e . 

t A l t u d a g r a n i t e . 

Age ( ? ) : W e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

J. A. Udden, 1907 (Univ. Tex. Bull. 93, Sci. ser. No. 11, p. 70). Altuda granite.—An 
intrusive granite boss lies uncovered over an area of somewhat more than a 
square ml. 4 mi. N. of Mount Ord, SW. of Altuda. It Is a moderately coarse
grained rock of reddish gray color, and weathers into large blocks, sometimes 20 ft. 
in length. I t rises In a hill several hundred ft. high. The Carbf. sediments which 
surround this hill dip away from it and have evidently at one time formed a 
continuous cover over whole area. 

P. B. King, 1931 (Univ. Tex. Bull. 3038, p. 100). Largest Igneous mass In Altuda 
Mtn area is at so-called Granite Mtn, or Granite Knob, 1 mi, W. of the James 
ranch and 2 mi. S. of summit of the mtn. This rock was called "Altuda granite" 
by Udden. This is not only a misnomer, but implies a formatlonal name for the 
rock, when no special term appears Justifled. Actually the rock Is a syenite or 
syenite porphyry. It outcrops on several rugged hills, covered with large exfoliating 
boulders, and occupies an area of about a sq. mile. 

A l t u d a s h a l y m e m b e r (of C a p l t a n l i m e s t o n e ) . 
P e r m i a n : W e s t e r n Texa.s ( G l a s s M o u n t a i n s ) . 

P. B. King, 1927 (Am. Jour. Sci., 5th, vol. 14. p. 217). Altuda memb.—Middle memb. 
of Vldrlo fm. Thin-bedded dolomites, characterized by cgnsiderable amounts of 
sandy and shaly material. Thickness 0 to 400 tt . Is separated from underlying 
Word fm. by several hundred ft. of very massive cliff-forming dolomites, making up 
lower part of Vidrio fm. To W. these thin and gradually merge with Altuda 
memb. Overlain by 1,000± ft. of massive dolomites, which represent upper part 
of Vidrio fm. and lntei"finger with lower part of overlying Gilliam fm. Named for 
exposures in vicinity of Altuda section house. 

P. B. King, 1931 (Tex. Univ. Bull. 3038, pp. 75, 131, 134, 136, quarto), treated 
Altuda memb. as a memb. of Capltan fm., and gave several detailed sections, lu 
some of which he described it as chiefly Is. with considerable siliceous sh., and in 
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others as almost wholly dol., and gave thicknesses of 347, 477, and 734 ft. [See 
1931 entry under Tessey dol.] 

P. B. King, 1934 (Geol. Soc. Am. Bull., vol. 46, No. 4, p. 737), changed name to 
Altuda shaly memb. of Capitan Is., and also treated the Vidrio, Gilliam, and 
Tessey as members of Capltan Is. 

A l t u r a s f o r m a t i o n . 
P l iocene ( u p p e r ) : N o r t h e a s t e r n Ca l i fo rn ia (Modoc C o u n t y ) . 
E. Dorf, Sept., 1933 (Carnegie Inst. Wash. Pub. 412, pp. 6, 23). A small flora 

has been collected from Rattlesnake Butte, 4 ± ml. E. of Alturas, Modoc Co. 
The beds, which are here referred to as Alturas fm., consist of gray sandy tuffs 
and shales containing both plant and vertebrate remains. The mammalian re
mains collected by Stock appear to indicate upper Plio. age. 

R. S, LaMotte, 1036 (Carnegie Inst. Wash. Pub. 456). Upper Cedarville fm. (Plio.) 
of Modoc Co., Calif., is overlain by Alturas fm.. but at Camp 49, Nev:, the Alturas 
is absent, and Warner basalt rests on the Upper Cedarville. 

A l t y n l i m e s t o n e . 
P r e - C a m b r i a n (Be l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a (Glac i e r N a t i o n a l 

P a r k ) a n d s o u t h e a s t e r n B r i t i s h Co lumbia . 
B. Willis, 1002 (Geol, Soc. Am. Bull., vol. 13, pp. 316, 321). Altyn Is.—Upper 

memb. consists of 600± ft. of arglll. ferruginous Is., yellow, terra cotta, brown, 
garnet red; very thin bedded; well exposed in summit of Chief Mtn. Lower 
memb. consists of 800 ± ft. of massive Is., grayish blue, heavy bedded, somewhat 
siliceous, with many flattened concretions, rarely but definitely fossiliferous. 
Fossils suggest Grayson sh. Underlies Appekunny argllllte. Type loc. in cliffs 
of Appekunny Mtn, btw. 6,000 and 7,400 ft. above sea, due N. of Altyn, in 
Swift Current Valley. 

t A l u m Bluff se r i e s . 
Miocene ( u p p e r a n d m i d d l e ) : N o r t h w e s t e r n F l o r i d a . 

D. W. Langdon, 1801 (Ga. Geol. Surv. 1st Rept. Prog., pp. 91-97) . Alum Bluff 
series.—Consists of (descending): (1) Black lignitic sand, much pyrites, and 
from efflorescence of ferrous sulphate arises name Alum Bluff, 10 to 15 ft. ; 
(2) gray calc. sand filled with shells, Mactra leading, 10 to 15 ft . ; (3) gray 
sand, slightly calc, 5 f t . ; (4) light yellow sand, pockets of fossils, 35 ft. Overlies 
Chattahoochee series. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept). The beds 
described by Langdon [in rept above cited] belong to fm. later named Choctaw-
haichee, which Is younger than Alum Bluff group as riow understood. All of 
deposits now assignt'd to Alum Bluff group were under water a t time of 
Langdon's visit to Alum Bluff, and were uot discovered until Dec. 1889. 

A l u m Bluff g r o u p . 

Miocene (midd le a n d l o w e r ) : Floi ' ida , s o u t h e r n Gooig ia , a n d s o u t h e a s t e r n 

A l a b a m a . 
W. H. Uall, 1S02 (U. S. G. S. Bull. 84. pp. 112-113, 122-123. 357, 158, 320). 

Alum Bluff beds.—The unfosslliferous sand and clay strata intervening btw. 
Chipola marl and the upper fossiliferous bed at Alum Bluff. Over the richly 
calc. rather ferruginous Chipola marl at Alum Bluff we find a total change of 
material and total disappearance of tlie fauna. There are from 5 to 15 ft. of 
gra.v siliceous sand and a little clay, without fossils, while above that a radical 
change of fauna is revealed by the fossils of Ecphora bed. To tliese transition 
strata I would apjjly tlie provisional name AUnn Bluff beds, until such time 
as fuller Information shall b(̂  available. That they represent in the series of 
Alum Bluff n period of Important changes of level and probably of sea tempera
tures, and no Inconsiderable portion of geologic time, Is hardly open to dispute. 
Top fn. of older Mio. 

G. C. Matson and F. G. Clapp, 1909 (Fla. Oeol. Surv. 2d Ann. Rept.). Alum 
Bluff fm. as here defined is underlain by Chattahoochee fm. and overlain by 
Choctawhatchee marl. It includes Chipola marl memb. ( = Chipola marl of 
Dall), Oak Grove sand of Dall, and, in upper part. Shoal River marl memb. 
(new). 

Julia Gardner, 1926 (U. S. G. S. P. P. 142, p. 2) . Alum Bluff is raised to rank 
of a group, divided into (descending) : Shoal River fm. (including fShoal River 
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marl memb. of Matson & Clapp and other deposits) ; Oak Grove sand; and 
Chipola fm. (Including tChipola marl memb. of Matson and Clapp and other 
deposits). It uncon. underlies Choctawhatchee marl and uncon. overlies Chatta
hoochee fm. [now replaced by Tampa Is.]. Thickness varies from 0 to 400 ft. 
Is of marine origin. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). At Alum 
Bluff, the type loc, the Alum Bluff group consists of Chipola fm., but there Is 
possibility that 6 ft. of beds overiying the Chipola there may represent Oak 
Grove sand or Shoal River fm., or they may belong to the post-Alum Bluff 
Choctawhatchee fm. The Hawthorn fm. of Fla. and southern Ga. is contemp. 
with Chipola fm., but of differe'nt lithology, and it is now Included In Alum 
Bluff group. • • ' -'.•' -

Named for exposures at Alum Bluff, on E. side of Apalachlcola River, 
Liberty Co., Fla. 

Alum Cave. 
Pennsylvanian: Western and southwestern Indiana. 
W. N. Logan, 1929 (Ind. Dept. Cons, l l t h Ann. Rept., pp. 30 to 34), described 

the beds btw. coal V" and coal V in W. and SW. Ind. as consisting of. 35 ft. 
of shales and is., to which he applied, in parentheses, the term Alum Cave. 
Derivation of name not stated. 

Alvord formation. 
Miocene (lower) : Southeastern Oregon. 
W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207-214). 

Alvord fm.—Coarse buff-colored tuffs and interbedded sands, more than 1,000 ft. 
thick, typically exposed on E. side of Alvord Valley, S. part of Harney Co. 
Overlies Trout Creek fm. 

Alvord Creek beds. 
Tertiary (middle Sliocene) : Southeastern Oregon (Steens Mountain). 
B. E. Fuller, 1931 (Univ. Wash. Pub. Geol., vol. 3, No. 1, pp. 7-130). Alvord Creek 

beds.—Well stratlfled acidic tuffs, predominantly whi te ; 800 to 1,000± ft. thick. 
Occur in scattered exposures, near base, of Steens Mtn scarp btw. Cottonwood 
Creek and Little Alvord Creek. To N. of Alvord Creek consist of (descending) : 
(1) White tuff, 100± ft.; (2) flow of basic andeslte, 100± ft . ; (3) white tuffa
ceous sediments, 200± ft . ; (4) buff stratlfled tuff, 50 ft . ; (5) brownish tuffs, 
200± ft. Fossil leaves about 100 ft. below top of No. 3 demand correlation with 
Mascall fm. (middle Mio), according to Chaney. Underlie Pike Creek volcanic 
series in S. part of Steens Mtn and underlie Steftis Mtn andesltic series In N. 
part of Steens Mtn. 

Amargosan series. 
C. [R.] Keyes, 1923 (Pan-Am. Geol. vol. 40, pp. 52, 78). Amargosan series Is pro

posed for the thick succession of volcanics and cgle. best exposed in Amargosa 
Desert and In Furnace Canyon near Death Valley, and believed to be Early Tertlc 
In age. In Nev. divided Into Greenwater volcanics above and Grapevine cgl. 
below. Uncon. above Zunlan series and uncon. below Fumacean series. 

Amarillo sandstone. 
Jurassic (?) : Northeastern New Mexico. 
C. R. Keyee, 1905 (Am. Jour. Sci.. 4th, vol. 20, p. 424). Amarillo sss., 200 ft. thick, 

underlie Pyramid shales and overlie Endee shales In eastern New Mex. Are cor
related with Wlngate sss. of western N. Mex. [Derivation of name not given.] 

. \marUlo B ig l ime. 
A s u b s u r f a c e u n i t a t AmarUlo , Tex . A p p e a r s to lie 1,.')00 to 1,700 ft. l o w e r 

t h a n B ig L a k e B i g l ime ( P e r m . ) of Pecos R i v e r region. 

A m a z o n i a l i m e s t o n e bed . ( I n L a w r e n c e sha le . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n Mis sou r i . 
H. Hinds and P. C. Greene, 1915 (Mo. Bur. Geol. and Mines, vol. 13, 2d ser., pp. 31, 

170, 179). Amazonia la. bed.—A Is., which in places at tains thickness of 16 ft. In 
Lawrence sh. memb. of Deuglas fm. Lies 25 to 100 ft. below top of the I^awrence. 

file:///marUlo
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The overlying beds are prevailingly aren., the underlying chiefly argill. At Ama
zonia, Andrew Co. (the type loc.) the Amazonia bed Is 9 ft. thick, and consists 
of gray Is., nodular at top, weathering buff. 

A m b e r s a n d . 
A s u b s u r f a c e s a n d in s o u t h e r n S a n J u a n Co., SE. U t a h , t h a t l ies in He r -

mosa fm. 

A m b o y s t o n e w a r e clay. 

E c o n o m i c t e r m for a c lay bed, 30 to 80 ft. th ick , f o r m i n g top m e m b . of 

R a r l t a n fm. in N E . N. J . N a m e d for o c c u r r e n c e a t Sou th Amboy. (See 

N . J . Geol . S u r v . vol . 6, 1904.) A l so ca l l ed A m b o y fire c lay . 

t A m b o y c lays . 
A t e r m t h a t h a s been loosely used to inc lude Amboy s t o n e w a r e c lay . Sou th 

Amboy fire c lay, a n d o t h e r c l ays w o r k e d a t P e r t h Amboy a n d Sou th 
Amboy , N. J . 

Amel i a -Gooch land q u a r t z m o n z o n l t e gne i ss . 

P r e - C a m b r i a n : C e n t r a l V i rg in ia (Amel ia , Goochland , P o w h a t a n , a n d 

s o u t h e r n Lou i sa C o u n t i e s ) . 

A. A. Pegau, 1932 (Va. Geol. Surv. Bull. 33, pp. 15. 20-22, pi. 1). Amelia-Ooochland 
quartz monzonite gneiss.—Principal rock In Amelia and Goochland areas. Is a 
light to dark-gray micaceous augen gneiss with irregular banding. Some of it 
Is conglomeratic. Is oldest rock type in the area. [On 1928 Va. geol. map A. I. 
Jonas assigned it to pre-Camb.] 

A m e n t B a y a r k o s i t e s . 
P r e - C a m b r i a n : K e n o r a d i s t r i c t , O n t a r i o . 

F. J. Petajohn, 1935 (Geol. Soc. Am. Bull., vol. 46, pp. 1895, 1900, map, etc.). 

A m e r i c a n F a l l s l ake b e d s . 

P l e i s t o c e n e : S o u t h e r n I d a h o ( P o w e r C o u n t y ) . 

H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated 
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No. 4, pp. 434-^39). American. 
Falls lake beds.—^Buff, horizontal, evenly bedded, partly consolidated clay, sand, 
and silt, with an aphanltic, gray, pahoehoe basalt memb., 10± ft. thick, btw. 
American Falls and Gibson Butte, along N. Side of Snake River. Thickness of 
fm. 150+ ft. Older than Madson basalt and younger than Cedar Butte basalt. 
Type loc, bluffs along Snake River from American Falls dam. Power Co., to nar
rows, a distance of 8 ± mi. 

A m e r i c a n F l a t l a t i t e . 

T e r t i a r y (Miocene ) : S o u t h w e s t e r n Co lo rado ( O u r a y r e g i o n ) . 

W. Cross and E. Howe, 1907 (U. S. G. S. Ouray folio. No. 153). American Flat 
latite.—Light to dark gray porpbyritic rock, notable for glistening blotlte leaves. 
Intrusive into Henson tuff, topmost fm. of Silverton volcanic series. So closely 
resembles some of lower flows of Potosl volcanic series that In Silverton folio 
it was taken as basal flow of that scries, but Its intrusive character Is now 
evident. I ts largest known body Is that of American Flat. 

A m e r i c a n F o r k f o r m a t i o n . 

C r e t a c e o u s ( L o w e r ?) : C e n t r a l s o u t h e r n M o n t a n a ( S w e e t g r a s s C o u n t y ) . 

E. Douglass, 1900 (Carnegie Mus. Annals, vol. 5. pp. 269-288). On Fish Creek, 
Sweetgrass Co., Mont., the Fort Benton fm. is underlain by several hundred ft. of 
clays, shales, and bedded sss., which until satisfactorily correlated with Dakota 
fm. may be called American Fork fm., as they occur near American Fork of Mus
selshell River. They overlie Lower Cret. (7) red and somber clays containing bones 
of large dinosaurs and moUusks. 

Probably=upper part of Kootenai fm. 
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A m e r i c a n N e t t i e q u a r t z i t e . 

U p p e r C r e t a c e o u s : S o u t h w e s t e r n C o l o r a d o ( O u r a y d i s t r i c t ) . 

J . D. Irvhig, 1905 (U. S. G. S. BuU. 260, p. 56). [In geol. section of Gold Hill on 
this page, the upper part of Dakota fm. is called American Xettie qtzite. I t seems 
to be named for a mine ] 

A m e r i c u s l i m e s t o n e m e m b e r (of P o r a k e r l i m e s t o n e ) . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d c e n t r a l n o r t h 

e r n O k l a h o m a . 

M. Z. Kirk, 1896 (Kans. Univ. Geol. Surv. vol 1, p. 80). Americus la.—Two layers 
of Is. (upper one thin and bluish, lower one light buff and 16 inches thick) sepa
rated by 4 ft. of sh. Separated from overlying Dunlap [Neva] Is. by 60 ft. of sh. 
and from underlying Emporia is. by an extensive sh. bed. 

A. J. Smith, 1902 (A bulletin on Lyon Co. geology, McCord and McCord Printers) . 
Americua la. system.—Consists of (descending) : (1) flag Is., 6 In . ; (2) sh., 6 ft. i 
(3) good building stone containing many Fusullna, 21 In. (Is known as Americus 
Is. and quarried near village of Americus; color neutral d r a b ; weathers light buff; 
texture even, compact, and semicrystalllne) ; (4) sh., 8 f t . ; (5) Is., 1 f t . ; 
weathers to dry bone fm. Rests on 45 ft. of sh. containing red ss. in places, and 
Is overlain by 8 to 26 ft. of black, blue, and bulf sh. 

C. S. Prosser, 1902 (Jour. Geol., vol. 10, pp. 703-737). Americus Is.—Consists of 
(descending) : Ls., 6 In. ; sh., 6 ft. ; solid buff Is., 21 in. Is overlain by Elmdale 
fm. and underlain by sandy shales which are to be named by Adams. 

G. I. Adams, 1903 (U. S. G. S. Bull. 211). Americin la. underlies Elmdale fm. and 
overlies Admire shales (new name). Thickness 5 ft. Consists of (descending) 
(1) Is., (2) thin sh., and (3) Is., 16 In. thick. 

L. C. Wooster, 1906 (Kans. Acad. Sci. Trans., vol. 20, pt. 1, pp. 75-82). Americii* 
beds, 155 ft. thick, consist of Americus Is. and shales (above), 35 ft. thick, and 
Admire shales and Iss. (below), 120 f t thick. Underlie Elmdale beds and overlie 
Emporia beds. 

E. Haworth and J. Bennett, 1908 (Univ. Kans. Geol. Surv. vol. 9) . Amerioua la., 8 
ft. thick, is quarried at Americus. Underlies Elmdale fm. and overlies Admire 
fm. 

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. BuR. 3) . Americus Is., 8 ft. 
thick. Is a rather persistent Is., which on outcrop breaks into large blocks which 
are strewn down slope beneath. Underlies Elmdale sh. and overlies Admire sh. 

N. W. Bass, 1929 (Kans. Geol. Surv. Bull. 12, p. 45), divided the beds In Cowley 
Co., Kans., btw. Neva Is. above and Admire sh. below into (descending) Elm
dale sh. restricted (80 ft. thick) and Foraker Is. (47 to 50 ft. thick), the latter 
including a t base a Is., 2V4 to 4 ft. thick, designated as Americus (?) Is. memb. 

R. C. Moore, 1929 (Kans. Geol. Surv. Bull. 12, p. 45, footnote). Recent field work 
by G. E. Condra and me has shown deflnltely that Amerlcus la. of type loc. ex
tends southward and constitutes basal part of the Foraker as described by Bass 
(Cowley Co. rept. Bull. 12 above cited) and by Heald [ ?] and others in Osage Co., 
Okla. [In footnote on p. 50 Moore s ta tes ; ] It Is likely detailed strat . work will 
afford basis for definite determination of relations of type Foraker to Amerlcus 
and Elmdale. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), transferred this Is. to Perm, and 
showed It as basal memb. of Foraker Is., and as consisting of two Is. beds separated 
by sh. This change In Perm.-Penn. bdy has not been considered by U. S. Geol. 
Survey for its publications. 

N a m e d for e x p o s u r e s n e a r A m e r i c u s , L y o n Co., K a n s . 

t A m e r i c u s beds . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

L. C. Wooster, 1905 (The Carbf. rock system of eastern Kans.). Americus beds.— 
Includes Amerlcus Is. and shales, 35 ft. thick, and Admire shales and Iss., 120 ft. 
thick [upper part only of Admire sh . ] . Overlies Emporia reservoir shales 
[lower part of Admire sh.] . 

P r e o c c u p i e d a n d confl icts w i t h o r i g i n a l a n d e s t a b l i s h e d def ini t ions . 

N a m e d fo r A m e r i c u s , Lyon Co. 
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Ames limestone member (of Conemaugh formation). 

Pennsylvanian: Eastern Ohio, Pennsylvania, Maryland, West Virginia. 

H. B. Andrews, 1873 (Ohio GeoL Surv. vol. li pp. 235, 271, 296). Ames Is.—Fossili
ferous Is., 1 to 5 ft. thick, in Coal Measures of Morgan, Athens, and Gallia Coun
ties, Ohio, about 140 ft. below horizon of Federal Creek or Pomeroy coal. 

Adopted as a memb. of Conemaugh fm. Replaces "Crinoldal is." of early 
repts. In W. Va. Surv. repts the names Upper Ames is. and Lower Ames 
Is. are lised, for Iss. 4 and 3 ft. thick, respectively, separated by 10 to 20 
ft. of green sh: called Ames sh. (See R. V. Hennen and D. B. Reger, W. 
Va. Geol. Surv. Rept. Preston Co., 1914, and Rept. Marion, Monongalia, 
and Taylor (bounties, 1918.) 

Named for exposures near Amesville, in Ames Twp, Athens Co., Ohio. 

Ames shale. (In Coneiiiaugh formation.) 
Pehnsylvanian: Northern West Virginia. 

H. V. Hennen and D. B. Reger, 1913 (W. Va. Geol. Siirv. Rept. Marion, Monongalia, 
and Taylor Counties, p. 289). Ame-s tih.—Darit-grcen sh. with marine fosslla; 
16 ft. thick. Underlies Upper Ames Is. and overlies Lower Ames Is. [Later repts 
give thickness 10 to 20 ft. Probably named for occiirrence in is. identified as 
Ames Is.] 

Ames red bed. (In Conemaugh formation.) 

Pennsylvanian: Northern West Virginia and western Pennsylvaiiia. 
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pi. 0), applied Amc.v red bed to bed« 

occurring some distance above Ames Is. and some distance below Barton coal 
at Morgantown, W. Va., and at Latrobe, Pa. 

Ames monzodiorite. 
Devonian or Carboniferous: New Hampshire (Belknap Mountains). 
See 1936 entry (D. Modell) under White Mtn magma series. Occupies sniall area 

NW. of Ames station. 

A m e s K n o b f o r m a t i o n . 
S i l u r i a n : C e n t r a l southeirn M a i n e ( K n o x C o u n t y ) . 

G. 0. Sinlth, E, S. Bastln, and C. W. Brown, 1907 (U. S. G. S. Penobscot Bay 
folio. No. 149, p. 4) . Ames Knob fm.—Lss. and red shales; with several cgl. 
beds and a basal cgl. memb. 16 ft. thick. Contains Niagara fossils. Thickness 
580 ft. Rests on North Haven greenstone. Overlain by volcanic rocks. Named 
for exposures on shore of Southern Harbor, just NW. of Ames Knob, which lies 

^ mi. W. of village of North Haven, Knox Co. 

On 1933 geol. map of Maine, by A. Keith, these rocks seem to be included 

in Ord. and Camb. block. 

Amherst schist. 
Carboniferous: Central Massachusetts, soutliwestern New Hainp.sliire, iiiul 

northern Connecticut. 

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio. No. 50 ; al.so U. S. G. S. Mon. 29, 
pp. 218, 219, 222, 224-225). Amherst schi.^t (also Amherst feldspathic mica 
schist).—Coarse flbrolltlc and feldspathic schist exposed in Mount Warner and 
across Amherst, Mass. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 60, 72-76, and map). On W. 
border of Central Upland of Mass. the Briiiifield schist becomes a normal garneti-
ferous mica schist called Amher.it schint. The Amherst i.s at base a coarse lead-
gray mica schist, generally without accessory minerals. Thi.s i.s succet.-ded above 
by a flner-grained corrugated mica schist, which Is dark gray friini grnphiio and 
abounds in dark-red garnet and r*'d-hrown hiotlte, .sijt fransvei^sely tn bi'ddlng. 
On Mt. Warner the schist reverts to Brinifield type and becomes a highly flhrolitic 
rusty garnetlferous brown blotite schist. 

A m h e r s t s a n d s t o n e . 
Q u a r r y t e r m for a ss. of U p p e r T r i a s s i c age, on t c rnpp i i i s in Oi i i i iec t icut 

VaUey. ( S e e A. A. P . G. Bull . , vol. 19, No. 1, p. !), 11135,) 

http://Amher.it
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A m h e r s t b u r g d o l o m i t e m e m b e r (of D e t r o i t R i v e r d o l o m i t e ) . 

L o w e r D e v o n i a n : S o u t h e a s t e r n M i c h i g a n ( D e t r o i t r eg ion ) a n d w e s t e r n 

O n t a r i o . 

W. H, Sherzei^ and A. W. Grabau, 1909 (Geol. Soc Am. BulL, vol. 19, p. 542). 
Amherstburg dol.—Mag. calcarenite, 0 to 30 ft. thick. Included In Upper Monroe 
[Detroit River dol.]. Underlies "Lucas" dol. and overlies Anderdon coral Is. 
Named for fact It forms bottom of eastern channel of Detroit River, opp. Amherst-
bnrg, Ont. Also exposed in Sylvania dist., Ohio. 

Ami.sk g r o u p ( a l s o s e r i e s ) . 
P r e - C a m b r i a n : M a n i t o b a . 
A. Bruce, 1918 (Canada Geol. Su'rv. Summ. Rept. 1917, pt. D. p. 4) . 

A m i t y s h a l e . 
D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a ( E r i e C o u n t y ) . 

G. H. Chadwick, 1925 (Gool. Soc Am. Bull., vol. 36, pp. 457-464). [See deflnlllon 
under Woodcock ss.] Outcrops mentioned. The fossiliferous beds at Rock Ci:eek 
Village seem to be In the Amity. On Sagamore Creek, in Cuyahoga Valley, Ohio, 
the lowest exposure 1B in the Amity. Included In Bradfordlan and also treated 
as a memb. of Chagrin fm. [which U. S. Geol. Survey classifies (is Upper IDcv. 
Derivation of name not stated.] 

K E. Caster, 1933 (Geol. Soc. Am. Biill., vol. 44, No. 1, p. 203). Amity sh. memb. 
of Cattaraugus fm. (Dev.) underlies Watson ss. memb. (new name) and overlies 
Panama cgl. memb. (Le Boeuf, Venango 3d oil, Wolf Creek). [The U. S. Gebl. 
Survey classifies Cattaraugus fm. as Dev. or Carbf. In 1934 (Biills. Am. Pal., vol. 
21, No. 71, table opp. p. 61, p. 86) Caster replaced his Watson ss. memb. (pre-
occupled) with Bimber Run cgl. memb.] 

Ammonoosuc volcanics . 
P r e - S i l u r l a n ( U p p e r Ordov ic i an ?) : N o r t h w e s t e r n N e w H a m p s h i r e (Am

monoosuc R i v e r r e g i o n ) . 

M. Billings, 1934 (Sci.. Jan. 19. vol. 79, No.-2038, pp. 55-68). Ammonoosuc volcanics.-— 
Chlorite and sericite schists, of volcanic origin, 2.500 ft. thick, underlying Part
ridge si. and overlying Albee qtzite in Littleton and Moosilauke quads. No fossils, 
but are pre-Sil. (Upper Ord. ?). 

M. Billings, 1934 (Am. Jour. Set, 5th, vol. 28, Dec, pp. 13-15), mapped the rocks 
of parts of Littleton and Moosilauke quads; and his map shows Ammonoosuc River 
flowing through his Ammnnooavc volcanica at and around Littleton and to soiith-
ward. The name replaces what he called "Swiftwater-Lyman fm," in Feb. 1933 
Issue of Am. Jour. Sci., according to letter dated July 19. 1935. 

Jf. P. Billings, 1935 (Geology of Littleton and Moosilauke quads., N. H., maps, pp. 
10, 20). Type loc. of Ammonooruo volcanica is in dist. bounded on N. by Slate 
Ledge School and Partridge Lake and on S. by Toungs Pond (Ogontz Lake) and 
Tlnkerville. The fm. is also well exposed along .Ammonoosuc River but with a 
different metamorphlc character; Most of niaterlai would be classlfled as tuff, 
breccia, or volcanic cgl., and was largely deposited by streams flowing westward 
frdin active volcanoes to K. It includes a number of rock types which grade into 
one another. Believed to be Upper Ord. 

Amnicon f o r m a t i o n . ( I n O r o n t o g roup . ) 

P r e - C a m b r i a n ( u p p e r K e w e e n a w a n ) : N o r t h w e s t e r n W i s c o n s i n ( D o u g l a s 
a n d Bayfield C o u n t i e s ) . 

F. T. Thwaltes, 1912 (Wis. Oeol. Nat. Hist. Surv. Bull. 25, pp. 50, 54). Amnicon 
fm.—^Rt}d and greenish shales, arkoslc ss., arid some cgl. Thickness 5,000 ft. ; 
1.050 ft. exposed. Top fm. of Oronto group. Overlies Eileen ss. and conformably 
underlies Bayfield ss. group. Exposed on Fish Creek, near .\shland, and on Middle 
and St, Louis Rivers In Douglas Co. [Derivation of name not stated. According to 
map the rocks of American River region are Orienta ss. and trap rocks.] 

l A m p h i t h e a t e r do lomi te . 

P e r m i a n : C e n t r a l O k l a h o m a ( B l a i n e C o u n t y ) . 

F. W. Cragln, 1897 (Am. Geol., vol. 19, pp. 353, 358, 363). Amphitheater dol—A 
lamina-built amphitheater ledge of dol. locally recognized below middle of Dog Creek 
fm. in Blaine Co. 

http://Ami.sk
file:///shland
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C. N. Gould, 1927 (Obsolete Okla. geologic names : Univ. Okla. Bull., Proc. Okla. Acad. 
Sci., vol. 6, p t 2, w>. 235-238). Amphitheater dol. of Cragln (1897) was never 
In common use. 

Not a geographic name. 

Amaden formation. 
Pennsylvanian (some Mississippian locally) : Wyoming (rather wide

spread) and Montana. 
N. H. Darton, 1904 (Geol. Soc. Am. Bull., vol. 15, pp. 394-401). Amsden fm.— 

Bed shales, white lss., and cherty and sandy lss. Thickness 150 to 360 ft. Under-
• lies Teneleep ss. and overlieB (without apparent uncon.-) Little Horn Is. [Now 

replaced by Madiaoh H.] Named for Amsden Branch of Tongue River, W. of Dayton. 

In some areas fossils of Miss, age have been found in basal part of what 
is considered to be Amsden fm. 

See under Big Snotcy group, which H. W. Scott (1935) states underlies 
Amsden fm. in central Mont. 

C. C. Branson (1936) proposed to call Miss, part of Amsden fm. the 
Saoajawea fm., as explained under that name. 

Amsterdam limestone. (Of Black River group.) 
Middle Ordovician: East-central and eastern New York. 
E. Ruedemann, 1910 (N. Y. State Mus. Bull. 138, p. 72). [See 1st Item under-

Watertown la.] / 
E. Ruedemann, 1910 (N. Y. State Mus. Bull. 145, table on p. 97). [Amsterdam Is. 

shown as top fm. of Black River group in Mohawk and Champlain Valleys and 
Saratoga region, and as younger than Watertown Is. of Watertown region, but 
not occurring In same section with Watertown Is. Underlies Trenton l8. and 
overlies pre-Leray part of LowvIIIe Is. in Mohawk Valley and beds = Leray . Is. 
memb. of Lowvllle In Champlain Valley.] 

H. P. Cushing, 1911 (Am. Jour. Sci., 4th, vol. 31, pp. 135-144). Amsterdam la.— 
Is Mohawk Is. of Conrad, but that name was later abandoned, and this la. was 
called "base of the Trenton." Vanuxem classed It with Black River Is., but it has 
of late years usually'been referred to as Trenton, both along the Mohawk and at 
Saratoga ; but It is older than anything In type section at Trenton Falls, and is 
properly referable to Black River, forming youngest dlv. of that group in N. Y. It 
is also a deposit In a different trough from that of type Trenton. On eastern 
Mohawk and Saratoga It rests on Tribes Hill or Little Falls. In Champlain Val
ley true Trenton Is. overlies It. Named for exposures along the Mohawk In vicinity 
of Amsterdam, Montgomery Co. 

C. A. Hartnagel, 1912 (N. T. State Mus. Hdb. 19), R. Ruedemann, 1929 
(Geol. Soc. Am. BuU., vol. 40, p. 414), and W. Goldring, 1931 (N. T. 
State Mus. Hdb. 10), assigned Amsterdam Is. to. Black River group, which 
seems to be commonly accepted deflnition. 

tAmyzon beds. 
A paleontologic name applied by E. D. Cope (Am. Nat., vol. 13, 1879, p. 

332, and Am. Phil. Soc. Proc., vol. 19, 1880, p. 61) to fresh-water Tert. 
beds in Elko Co., Nev., South Park, Colo., and central Oreg., which are 
characterized by sp. of fishes belonging to the genus Amyzon. The beds 
thus designated In central Oreg. underlie John Day fm., and are now 
known as Clamo fm., of lower Olig. and upper Eo. age. 

Anacacho limestone. 
Upper Cretaceous (Gulf series) : Southwestern Texas. 
E. T. Hill and T. W. Vaughan, 1898 (U. S. G. S. 18th Ann. Kept., pt. 2, p. 240). 

Anacacho fm.—Hard yeUow and white Iss., with interbedded marls and occasional 
ss. ledges. Thickness 279 ft. Overlies Austin chalk In Uvalde and Kinney Counties 
and occupies strat. position of Taylor marls to E. 

L. W. Stephenson, 1928 (Am. Jour. Sci., 5th, vol. 16, p. 492). Anacacho Is. of 
Anacacho Mtn is uncon. overlain by Escondldo fm. and underlain by a thin de 
velopment of Upson clay, which rests on Austin chalk. In Medina River section 
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the Anacacho is overlain by a thin development of Taylor marl and rests on Aus
tin chalk. 

Named for Anacacho Mtns, Kinney O., which are capped by the fm. 

Anadarche member (of Hoxbar formation). 
Pennsylvanian: Central southern Oklahoma (Carter County). 
C. W. Tomllnaon, 1928 (Okla. Geol. Surv. BuU. 40Z, pp. 15-16). Anadarche ogl. 

lies 1,800 ± f t above base of Hoxbar fm. I t carries pebbles of chert and of early 
Penn. as well as pre-Penn. lss. Some 200 ft. higher In Hoxbar fm. is Anadardhe Is., 
a very dense, hard, bluish gray Is. up to 20 ft. thick. 

C. W. Tomllnson, 1929 (Okla. Geol. Surv. Bull. 46, pp. 43-44). Anadarahe memb. of 
Howbar fm. is 100 to 200 ft. thick. Consists, a t top, of very dense, hard, bluish 
gray Is. up to 20 ft. thick, and, a t base, of a Is. cgl., 0 to 10 ± ft. thick, which 
contains pebbles of pre-Penn. Iss. and cherts and also of Penn. lss. [Does not 
describe the Intervening strata of the memb.] Lies 500 to 800 ft. above Crlnervllle 
memb. and 400 to 600 ft. below Daube Is. memb. Type loc. is on Anadarche Creek, 
% ml. S. of NW. cor. of sec 35, T. 5 S., E. 2 E. 

A n a d a r c h e c o n g l o m e r a t e . ( I n H o x b a r f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 
C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 16). (See under Anadarche 

memb.) 

A n a d a r c h e l i m e s t o n e . ( I n H o x b a r f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 
C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 16). (See under Anorforche 

inemb.) 

A n a k t u v u k g r o u p . 

L o w e r C r e t a c e o u s : N o r t h e r n A l a s k a ( A n a k t u v u k R i v e r r e g i o n ) . 

F. C. Schrader, 1902 (Geol. Soc. Am. Bull., vol. 13, p. 245). Anaktoovuk aeriea.— 
Essentially heavy-bedded, Impure, dark-gray or greenish, flue to medium grained ss. 
Lower Cret. fossils. Uncon. overlies Lisburne fm. (Dev.) and uncon. underlies 
Nanushuk series. Named for river, on which It occurs. 

A n a l o m i n k r ed s h a l e . 

U p p e r D e v o n i a n ( P o r t a g e ) : N o r t h e a s t e r n P e n n s y l v a n i a ( M o n r o e C o u n t y ) . 

B. Willnrd, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, p. 1206). [See 1935 entry under 
Delaware River flags.] 

B. Willard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 571, 588). AnaiominJe 
red sh. Is a local unit of 100 ft. of red beds a t Its type loc , Analomink, Monroe Co. 
It is probably confined to Pike and Monroe Counties, except doubtful identification 
on N. Y. side of Delaware River, near Hawks Nest. White mistook this red sh. 
for his much younger New Milford red sh. It is valuable only as defining base of 
Delaware River flags in this neighborhood. Where It is absejit the Delaware River 
flags rest on Trimmers Rock ss. (Table on p. 571 shows following downward succes
sion : Delaware River flags, Analomink red sh., and Trimmers Rock 68. Table on 
p. 606 shows Trimmers Rock ss. = Delaware River and Anah'mlnk.] 

A n a m o s a do lomi te . 
S i l u r i a n ( N i a g a r a n ? ) : C e n t r a l e a s t e r n I o w a . 

S. Calvin, 1895 (Iowa State Univ. Bull. Lab. Nat. Hist., vol. 3, No. 3, pp. 186, 189). 
Anamosa Is.—Earthy, flnely and perfectly laminated dol. not highly crystalUne, 
forming top memb. of Niagara fm. in eastern Iowa. Overllea LeCIaire la. [Latter 
fm. Is now regarded by E. 0. Ulrlch as of post-Sallna Cayugan age.] 

W. H. Norton, 1895 (Iowa Geol. Surv. vol. 4, pp. 130-135). Anomoso s tage ; 
Anamosa or Mount Vernon beds.— [See under ^Mount Yemon beds,] Overlie 
IjeClaire beds and underlie Bertram beds. 

A. H. Sutton, 1935 (Rept 9th Ann, Field Conf. Kans. Geol. Soc, pp. 269, 276). 
There seems to be no question of contemporaneity of the Leclaire and Anamosa. 
The Leclaire represents the "reef" type and the Anamosa and overlying Bertram 
consist of the more normal type of sediments deposited away from the "reefs." 
Exposures show interflngerlng of Anamosa type of sediment with the " r e e f type 
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of the Leclaire. I t Is possible the Bertram may be in part at least younger than 
the youngest Leclaire. Anamosa Is younger than Hopklnton and Eaclne. 

See a l so u n d e r G o w e r dol . 

.Named for A n a m o s a , J o n e s Co. 

A n a r c h i s t s e r i e s . 
C a r b o n i f e r o u s ( ? ) : S o u t h e r n B r i t i s h C o l u m b i a a n d c e n t r a l n o r t h e r n a n d 

n o r t h e a s t e r n W a s h i n g t o n . 

E. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 10, 11, 12, 118° 
to 120°). Anarchist series.—Qtzite, phyllltlc shales, greenstones, with some Is. 
beds. Underlies Attwood series. [Mapped around Anarchist Mtn, B. C. on 
map 11.] 

B. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 389). 

A n a s t a s i a f o r m a t i o n . 

P l e i s t o c e n e : F l o r i d a ( e a s t c o a s t a s f a r sou th a s B r o w a r d C o u n t y ; w e s t 

c o a s t f r o m T e n T h o u s a n d I s l a n d s a s f a r n o r t h a s T a m p a ) . 

E. H. Sellards, 1912 (Fht. Geol. Surv. 4th Ann. Rept., p. 18). The term Anaataaia 
fm. Is here applied to the extensive deposit of Coquina rock found along east 
coast of Fla. The rock is a mass of more or less water-worn shells, which In 
some localities are cemented to form a flrm rock, but elsewhere may be slightly 
or not a t all cemented. Some sand Is frequently Included in this fm. and the 
cementing material Is calc. Typically exposed on Anastasia Island, also In cut 
made by Florida East Coast Ry on Tomora Creek near Ormond, and along the 
coast at Rockledge. Probably contemp., or partly so, with Miami Is. and other 
Pleist. fms. along southern coast. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Anastasia fm. 
redeflned to include all marine deposits of Pleist. age that underlie lowest plain 
bor("cring E. coast of Fla. N of southern part of Palm Beach Co., and also Including 
a local facies, consisting chiefly of shell marl irregularly hardened Into sandy Is., 
which in some previous repts has been called "Palm Beach I s , " and which marks 
transition of Anastasia fm. Into the contemp. Miami oolite. Most conspicuous 
part of Anastasia fm. Is coquina containing a little quartz sand, and no doubt 
a t some places the fm. may be almost wholly quartz sand. Thickness variable; 
near St. .\ugustine the coquina is 30-f ft. thick. It is probable the deposits 
referred to .\nastasia fm. are not all of same age. It is not unlikely the fm. 
of the shell beds has been continuous since end of PUo., although the locus 
of deposition has been continually shifting. [The map accompanying this rept 
applied Anastasia fm. to the Pleist. marine beds of west coast of Fla. as far N. 
as Tampa Bay, and that is present accepted definition of name] 

A n a w a l t s a n d s t o n e . 

M i s s i s s i p p i a n : S o u t h e r n W e s t V i rg in i a . 

K. V. Hennen and R. M. Gawthrop, 1915 (W. Vn. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 245). Anawalt ss.—Massive, hard, fine grained, gray, 15 
ft. thick. Lies about 500 ft. below Pocaliontas No. 3 coal. Older than Hartwell 
ss. Included In Mauch Chunk series. Exposed at SW. edge of town of Anawalt, 
McDowell Co. 

A n c h o r l i m e s t o n e m e m b e r (of M o n t e C r i s t o l i m e s t o n e ) . 

M i s s i s s i p p i a n ( l o w e r ) : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) . 

D. F. Hewett, 1931 (U. S. G. S. P. P. IC2, pp. 10, 17, e t c ) . Anchor Is. memb.— 
Masslvo gray Is. with numerous thin chert layers ; in places large belts are altered 
to dol. Thickness 65 to 400 ft. Many lower Miss, fossils (listed). Underlies 
Bullion dol. and overlies Dawn Is. ; all members of Monte Cristo Is. Well de
veloped In region of Anchor mine, Goodsprings quad. 

A n c h o r M i n e t o n g u e (of M a n c o s s h a l e ) . 
U p p e r C r e t a c e o u s : E a s t e r n U t a h (Book Cliffs coal field). 

C. E. Erdmann, 1934 (U. S. G. S. Bull. 851, pp. 36-38). Anchor Mine tongue is 
one of the 3 westward-projecting tongues of Mancos sh. that Inter-flnger with 
basal Mesaverde strata. Its base or E. end lies in sec. 12, T. 10 S., R. 100 W., 
and in that vicinity it has typical Mancos lithology. Westward it changes from 
dark-gray saady marine sb. into thln-beddcd ss. and carbonaceous material repre-

file:///ugustine
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sentlng deposition in shallower waters near shore. Near mouth of Hunter Canyon 
It separates upper and lower members of Sego ss. Is exposed at Anchor mines. 
Thickness ranges from 0 to 115 ± ft. 

A n d e r d o n l i m e s t o n e m e m b e r (of D e t r o i t R i v e r d o l o m i t e ) . 

L o w e r D e v o n i a n : S o u t h e a s t e r n M i c h i g a n ( D e t r o i t r eg ion ) a n d w e s t e r n 

O n t a r i o . 

W. H. Sherzer and A. W. Grabau, 1908 (Sci., n. s., vol. 27, p. 408). Anderdon Is.— 
In most localities a more or less continuous coral and Stromatopora reef; very 
fossiliferous. Is middle memb^ of Upper .Monroe [Detroit River, dol.]. 

W. H. Sherzer and A. W. Grabau, 1909 (Geol. Soc. Am. Bull.,'vd'i.-lO, pp. 540-|-). 
Anderdon coril Is.—Pure calcarenite or lime sand rock with embedded corals. 
Thickness 0 to 38 ft. Older than Amherstburg dol. and younger than Flat Rock 
dol. Only exposure In Anderdon quarry, .Anderdon Twp, Essex Co., Ont. [On a, 
later page (553-556) thickness is given as 40 to 50 ft. Later repts give thickness 
0 to 150± ft.] 

A n d e r s o n s a n d s t o n e . ( I n P o t t s v i l l e g roup . ) 
P e n n s y l v a n i a n : E a s t e r n Tennessee . 

A. Keith, 1896 (U. S. G. S. Bricevllle folio, No. 33). Anderson ss.—Sss., sandy and 
argill. shales, and coal beds, like preceding fms. [Scott, Wartburg, and Brice
vllle]. Bottom of series is marked by massive sss. in beds from 20 to 50 ft. thick, 
with total thickness of 100 to 120 ft. Above these follow 300 to 400 ft. of 
shales Interbedded with thin layers of massive ss. which are capped in higher 
mtns by thick, massive sss. like bottom layers. Appears on mtn tops. Original 
thickness unknown, but 650 ft. remain. Overlies Scott sh. Named because of its 
frequent occurrence in Anderson Co. 

A n d e r s o n phy l l l t e . 

P r e - C a m b r i a n : S o u t h e a s t e r n W y o m i n g (Medic ine B o w M o u n t a i n s ) . 

E. Blackwelder, 1926 (Geol. Soc. Am. Bull., vol. 37, pp. 620, 622. 641). Anderson 
phyllitc.—Largely recrystallized dark-gray and black slaty rocks, with some 
calc. and a few sandy strata ; mucli pyrite. Thickness 1,600 ft. Intergrades 
with overlying Ranger marble and with underlying Nash marble series. Named 
for old Anderson mining prospect, on Libby Creek, near contact of this fm. 
with Nash marble series. Assigned to early Algonkian. 

-Anderson c lay . 

A n a m e app l i ed to c lay u n d e r l y i n g Ande r son coal in Jef ferson Co., Ohio . 

Liea in Coi iemaugl! fm. ( P e n n . ) , 1 5 ' 2 " above C a m b r i d g e Is. (See R. E. 

La inborn, Ohio Geol. Surv. , 4 th ser . , Bul l . 35, 1930, p. 134.) 

A n d e r s o n B a y f o r m a t i o n . 

T r i a s s i c : B r i t i s h C o l u mbia . 

R. G. McConnell, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 70). 

Ande r son R i v e r g r o u p . 
Age ( ? ) : B r i t i s h C o l u mbia . 

A. R. C. Selwyn, 1872 (Canada Geol. Surv. Rept. 1871-72, yp. 62-63). 

. \ n d e r s o n - S i ) a r t a n b u r g zone. 
P r e - C a m b r i a n : N o r t h w e s t e r n S o u t h C a r o l i n a . 

E. Sloan, 1005 (S. C. Geol. Surv. geognostic map of S. C. advance copies; published 
In 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral 
resources of S. C , pp. 6, 12). The Andcrson-iSpartanburff zone probably represents 
most prominent body of oldest phase of .\rchean exposed in S. C , to which all 
other rocks in State are probably junior, excepting tongues of the corresponding 
Carolina gneiss series which occupy portions of adjacent zones. It comprises a 
wide belt bounded on W. by Tiger zone along a line which irregularly extends 
from 82° long, on N. C. line to Brown's ferry on Savannah River ; on N. by the 
State line ; on E. by an irregular line which extends from a point approx. 1 mi. E. 
of Grover, along Whitaker Mtn Ridge, to mouth of Buffalo Creek, thence Imme
diately N. of Gaffney to Thicketty Station, thence slightly W. of Thicketty Creek 
to West Mtn, thence to Graycuurt Knob, thence near Wares Shoals (Saluda Blver), 

file:///rchean
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thence N. of Abbeville and Immediately S. of Lowdensvllle, whence It proceeds along 
Bosses Creek to Savannah Elver, up which the bdy extends to Brown's ferry. It 
includes upper part of Cherokee, greater portion of Spartanburg, lower half of 
Greenville, lower three-fourths of Anderson, and a narrow northerly strip of Abbe
ville Countlea. It is largely constituted of Carolina gneiss series and subordlnately 
of Roan gneiss or hornblende series, and Intrusive diabase and diorite. The rocks 
comprise granite, granitite, gneissoid slates, mica schists and slates, hornblende 
schists, graphite schists, etc. Pegma'tlzation has been extensive. Many of rocks 
are garnetlferous. 

N a m e d for d e v e l o p m e n t in A n d e r s o n a n d S p a r t a n b u r g Coun t i e s . 

A n d o v e r g r a n i t e . 
C a r b o n i f e r o u s ( l a t e ) : N o r t h e a s t e r n M a s s a c h u s e t t s . 

C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.). Andover granite.—Normal 
facies strongly resembles Squam granite. Includes a muscovlte granite facies and 
apllte and pegmatite. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 86-87, 220-221, and map). Andover 
granite.—Typically a blotlte-muscovlte granite of moderately coarse and generally 
somewhat uneven grain. Generally more or less foliated and In many places 
strongly gneissic Par ts of it are porpbyritic, and aplitlc and pegmatltic phases 
abound. Color ranges from nearly white to dark gray. Composed essentially of 
feldspar, quartz, muscovlte and blotite. Intrusive, and, with exception of few 
dikes, the youngest rock in region In which It occurs. Occupies large area around 
Andover. 

t A n d r e w s h a l e . ( I n D o u g l a s f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n I o w a , n o r t h w e s t e r n Missour i , a n d e a s t e r n 

K a n s a s . 

C. R. Keyes, 1899 (Am. Geol., vol. 23, p. 306). Andrew sh.—Upper memb. of Lawrence 
8h. [broad usage] In Mo. and eastern Kans. Overlies la tan Is. memb. of Lawrence 
and underlies Plattsmouth Is. 

See K a n s . - N e b r . c h a r t compi led by M. G. W i l m a r t h , 1936, fo r r e l a t i o n s to 

p r e s e n t recognized un i t s . 
N a m e d for A n d r e w Co., Mo. 

A n d r e w s s c h i s t . 

L o w e r C a m b r i a n : W e s t e r n N o r t h C a r o l i n a , e a s t e r n Tennes see , a n d c e n t r a l 
n o r t h e r n Georg ia . 

A. Keith, 1907 (U. S. Q. S. Nantahala folio. No. 143, p. 6) . Andrews achiat.—Calc 
schist, 200 to 350 ft. thick. One of most conspicuous features is large number of 
crystals of ottrelite which spangle the rock. Muscovite and blotlte also occur 
lu frequent crystals, especially in upper parts of tra. The various micas are em
bedded in a flne matrix of cartwnate of calcium of about same character as 
underlying Murphy marble. The feature which makes this schist of particular 
Importance Is development In it of deposits of brown hematite. At base the fm. 
grades into Murphy marble by Inteibedding and by diminution of amount of 
ottrelite. Upward it passes into Nottely qtzite, as the sandy material increases 
both in separate layers and as grains In the body of the schist. 

N a m e d for e x p o s u r e s a t a n d in v ic in i ty of A n d r e w s , C h e r o k e e Co., N. C. 
T h e t o w n is s i t u a t e d on t h e schis t . 

Ange l a f o r m a t i o n . 

C r e t a c e o u s : Mexico . 

W. F. Foshag, 1934 (Econ. Geol., vol. 29, No. 4, p. 333). 

fAngelina series. 
Tertiary: Eastern Texas. 
R. T. Hill, 1902 (Franklin Inst. Jour., vol. 154, No. 2, pp. 153-154). Angelina 

seriea.—Later Eocene deposits of Tex. coastal plain. Overlies Camden series 
(earlier Eo.) and underlies Neocene. Includes Lufkin deposits (Yegua), Fayette 
sands, and Fleming beds (Frio clays). Thickness as given by Kennedy 1,407 ft. 

Probably named for Angelina (3o. or Angelina River. 
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(•Angelina County beds. 
Eocene: Eastern Texas, 
See explanation under ^Lufkin beds. 

Angel Lake glacial stage. 
A name applied by E. Blackwelder (Geol. Soc. Am. BuU., vol. 42, p. 918, 

1931) to time covered by a Pleist. glacial deposit in Ruby Mtns, NE. Nev., 
which he correlates with Wisconsin stage. "The features of this stage 
can best be studied a t Angel Lake, SW. of Wells" [Elko Co.]. 

Angola shale. 
Upper Devonian: Western New York. 
J. M. Clarke, 1903 (N. Y. State Mus. Hdb 19, p. 24 and chart). Angola eh.—Soft 

gray shales underlying Dunkirk sh. and overlying Rhlnestreet sh. Included in 
Portage. [See also N. Y. State Mus. Mem. 6, 1903.] 

D. D. Luther, 1903 (N. Y. State Mus. Bull. 69. pp. 1019-1029). Angola aoft shales 
loith concretions.—-Upper 100 ft. soft shales; lower 68 ft. concretionary sh. 
Underlie Silver Creek light soft shales and overlie Rhlnestreet black sh. Included 
In Portage group of Lake Erie section. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 76 and chart). Angola ah. 
named for Angola, Erie Co., where it Is exposed along Big SIstfer Creek. Overlain 
by Hanover sh. and imderlaln by Rhlnestreet sh. The Hanover and Angola=Hatch 
sh. and flags to E. 

G. H. Chadwlck, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 157). Angola ahalea are 
dlscon. overlain by Hanover shales and discon. underlain by Rhlnestreet sh. 

G. H. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69). Angola ah. Is much 
younger than Hatch sh. and is^Gardeau sh. (narrow sense]. Is separated from 
overlying Hanover sh. [restricted] by Pipe Creek sh., with which it Is dlscon. (?). 

G. H. Chadwick, 1933 (Pan-Am. Geol.. vol. 60. No. 3, p. 193). Angola ah. overlies 
Hatch and underlies WIscoy. Is= (ascending) Grimes ss., Gardeau sh. (restricted), 
Letchworth sh., and Portage ("Nunda") ss. 

Anguilla formation. 
Miocene (lower) : West Indies. 
T. W. Vaughan, 1918 (Wash. Acad. Sol. Jour., vol. 8, p. 271). 

Anian jwriod. 
A term introduced by C. [R.] Keyes. Probably an abbreviated form of 

his Anianic period. 

Anianic jwriod. 
A time term introduced by C. [R.] Keyes to cover what appears to be the 

erosion interval separating the pre-Camb. rocks formerly called "Archean 
system" and "Algonkian system." "Derived from Anian Straits, an 
illusory waterway the discovery of wliich long played chief incentive to 
early geographic exploration of North American continent" (See Iowa 
Acad. Sci. P roc , vol. 21, p. 201, 1914, also Iowa Acad. Sci. Proc., vol. 24, 
p. 56, 1917.) 

Animas formation. 
Tertiary? (Eocene?) : Southwestern Colorado. 
W. Cross, 1896 (U. S. G. S. Mon. 27. pp. 217-219). Animas River beds [in heading] ; 

Animas beds [in te^\.—Yellowi.sh brown clays, tuffs, sss., and cgls. In which 
andesltic material greatly predominates and presents a variety rivaling that In 
the Denver beds, of which they are considered the direct equiv. Thickness 700 
or more ft. Overlie Laramie fm. and underlie Puerco fm. on Animas River below 
Durango. 

J. B. Reeslde, Jr., 1924 (U. S. G. S. P. P. 134). Animas fm. (restricted).—Andesltic 
fluviatile deposits, of probable Eo. age, 0 to 2,670 ft. thick. Uncon. underlies 
Torrejon fm. and uncon. overlies McDermott fm.—an andesltic fm. 0 to 400 ft. 
thick, heretofore included in Animas fm., but believed to be of Cret, age, Animas 
fm. as here restricted appears to be present In only a limited area In SW. Colo. 
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In NW. New Mex. deposits believed to be approx. contemp. with It, but geographi
cally separated from It and different lithologically, are here designated as Ojo 
Alamo aa. 

tAnimas interglaclal epoch. 
Pleistocene: Southwestern Colorado. 
W. W. Atwood and K. F. Mather, 1912 (Jour. (Jeol., vol. 20, pp. 892--409), applied 

this name to Interval preceding the Wisconsin (fUInta) glacial stage and following 
the Durango (tBlghorn) glacial stage. The name Animaa being preoccupied In 
same region, this Interval was later (U. S. G. S. P. P. 166, 1932) described by 
them as poat-Durango and pre-Wiaconain interglaclal atage. 

Animas moraine. 
Pleistocene: Southwestern Colorado. 
W. Cross and E. Howe, 1906 (Geol. Soc Am. Bull.; vol. 17, pp. 256-272), mention 

Animaa moraine on several pages. The name Is preoccupied In some region. 

tAnimas River beds. 
Tertiary? (Eocene?) : Southwestern Colorado. 
See under Animas fm. 

Animikean. 
A term applied by some Canadian geologists to rocks formerly called 

"Animikie group" by other geologists. (See W. G. Miller and C. W. 
Knight, Ontario Bur. Mines Rep t , vol. 22, pt, 2, 1914, p. 125.) 

tAnlmikie group. 
Pre-Cambrian (upper and middle Huronian) : Canada, northern Michigan, 

Wisconsin, and Minnesota. 
T. Sterry Hunt, 1873 (Am. Inst. Min. Engrs. Tran«., voL 1, pp. 331-395). Ar^inikie 

gi^iiup.—Dark-colored arglllites and sss. underlying the great Keweenaw group and 
overlying Huronian crystalline schists along Thutider Bay (of N. Shore of Lake 
Superior, In Canada), This is lower dlv. of upper copper-bearing series of Logan. 
Animikie is Indian name for Thunder Bay. 

K. D. Irving, 1883 (U. S. G. S. 3d Ann. Bept., pp. 124, 135, 157-163), gave thickness 
of Animikie group (slates and qtzites) of the Huronian as 10,009 ft. 

C: B. Van Hise, 1892 (U. S. G. S. Bull. 86), stated Animifcie aeries l8=upper 
Huronian; rests uncon. on lower Huronian; Is uncon. overlain by Keweenawan 
series; and Ia = Penokee series. 

C. W. HayCH, Robt. Bell, W, O, Miller, F. D. Adams, C. R. Van Hise, and A. C. Lane 
(comiKising the Special Committee of American and Canadian geologists appointed 
to determine the proper nomenclature for Lake Superior region), i905 (Jour. Geol., 
vol. 13, pp. 89-104). Animikie (Upper Huronian) rests uncon. oii Middle Huronian 
In Lake Superior region and is uncon. overlain by Keweenawan series. 

Some geologists later restricted Huronian to pre-Anlmikle rocks, but the 
U. S. Geol. Survey continued to follow the deflnition adopted by the 
Special Committee in 19(Xi, which Included in it Animikie group (upper 
Huronian) . Much has been written about the Animikie rocks and their 
correlation. R. C. Allen, 1915 (Jour. Geo!., vol. 23, table opp. p. 703) 
ti^ansferred to middle Huronian the Animikie group, the Vulcan fih., the 
Pelch schist, the tHanbury si-., the Tyler si., and the Quinnesec schist, 
in 1919 (Am. Inst. Min. and Met. Engrs. Bull. 153i pp. 2579--2594) he 
referred Quinnesec schist and upper par t of tHanbury si. to upper 
Huronian, but included Vulcan ftp. and lower part of tHanbury in 
middle Hiironian, and stated that his middle Huronian "carries the dis
tinctive members of the old Animikie, the main iron-bearing series. 
Whether the name Animikie should be retained for the portion remain
ing as the Upper Huronian, or shall follow its most distinctive members 
into the Middle Huronian may tie left for later decision." 
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A. C, Lawson, 1929 (Geol. Soc. Am. Bull., vol. 40, p. 383). The Animikie rests, 
at Thunder Bay, on the peneplain evolved in Eparchean interval, and therefore is 
not Huronian in any sense. Its correlative N. of Lake Huron is very uncertain 
and may be nonexistent. 

A. Leith, 1935 (Rept. 9tb Ann. Field Conf. Kans. Geol. Soc, p. 325). There are a 
few iron fms. within the Upper Huronian, Among theiD are the fms. at Iron 
River, Crystal Falls, Florence, the W. part of Marquette dist., and probably In 
Cuyuna dist. The great producers, however, Including the Iron fms. of Mar
quette, Mesabl. Gogebic and Menominee dists., are now considered to be of 
Middle Huronian age. Because of this new correlation It seems necessary to 
abandon the term AntmfWe,'because it Includes fms. of both.Upper and Middle 
Huronian age, separated by an uncon. which, a t leaef In Marquette dist.. Is of 
great magnitude. 

t A n i m i k i e ser ies . 
S a m e as ^An imik ie g r o u p . 

jVnkareh s h a l e . 

T r i a s s i c ( ? ) : N o r t h e a s t e r n U t a h ( P a r k Ci ty r eg ion) a n d s o u t h w e s t e r n 

Wyoming . 
J. M. Boutwell. 1907 (Jour. Geol.. vol. 15, pp. 4.30-458). Ankareh .ih. (also Ankareh 

fm.),—Siliceous defrltal deposits, chiefly red shales, which frequently become sandy 
through considerable thicknesses. Also includes a number of well-marked beds 
of rather coarse whitish gray ss., 20 to 55 ft. thick. A few fossiliferous grayish 
blue lss. a few ft. thick ore also intercalated. Thickness of fm. 1,500 -I- ft. The 
div. line btw. Ankareli and underlying Thaynes fm. is nrnde on lithologic grounds, 
calc. members characterizing the f l^aynes and siliceous members characterizing the 
Ankareh. The basal memb. Is taken as the coarse massive ss. that lies a t base of 
the red sh. as a whole and immediately overlies a thin Is. Only a part of this fm. 
occurs in Park City dist., the highest part being marked by a prominent massive 
white ss. memb. Named for Ankareh Ridge, Park City dist., on which It a t ta ins 
its fullest and most characteristic development within the dist. 

T h e s a m e y e a r (1907) t h a t B o u t w e l l i n t r o d u c e d t h e n a m e A n k a r e h sh . in 

P a r k Ci ty dist . , U t a h , A. C. V e a t c h i n t r o d u c e d t h e n a m e Nugge t s s . for 
app rox . equiv . depos i t s in SW, Wyo. 

H , S. Ga ie a n d R. W. R i c h a r d s , 1910 (U. S. G. S. Bul l . 4 3 0 ) , r e s t r i c t e d 

both Nugge t ss . a n d A n k a r e h sh. (See 1910 e n t r y u n d e r Nugge t ss.) 
J . M. Bou twe l l , 1912 (U. S. G. S. P . P . 77, p . 5 9 ) , redeflned h i s A n k a r e h sh., 

a s e x p l a i n e d in 1912 e n t r y u n d e r Nugge t ss., a n d cal led t h e u p p e r p a r t 

Nugge t ss . 
T h e n a m e A n k a r e h i s no longer used in SE . I d a h o . ( S e e 1916 a n d 1920 

e n t r i e s u n d e r Nugge t ss . ) Accord ing to G. R. Mansf ie ld (U. S. G. S. P . P . 

152, 1927) the A n k a r e h sh. of P a r k Ci ty d i s t , U t a h , a s r e s t r i c t e d by 

Bou twe l l in 1912 i s = l o w e r p a r t of Nugge t ss. r e s t r i c t e d of Mansfield p lu s 
u n d e r l y i n g W o o d sh., D e a d m a n Is., H l g h a m gr i t , a n d T i m o t h y ss . of 
SE . I d a h o . 

A n n a b e l l e sha le . ( I n M o n o n g a h e l a f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h e r n W e s t Vi rg in ia . 

R. V. Hennen and D. B. Roger, 1913 (W. Va. Geol. Surv. Rept. Marion, Monongalia, 
and Taylor Counties, p. 250). Annabelle sh.—Greenish gray and brown -sb., 
10 to 12 ft. thick. Underlies Uniontown ss. and overlies Uniontown coal. At 
Annabelle, Marion Co., it largely replaces Uniontown ss. 

.A.nnai)olis f o r m a t i o n . 

T r i a s s i c : New B r u n s w i c k a n d Nova Scot ia . 

S. Powers, 1915 (Geol. Soc. Am. Bull., vol. 26, p. 93). 

A n n o n a cha lk . 

Uppe r C r e t a c e o u s : N o r t h e a s t e r n T e x a s , L o u i s i a n a , s o u t h e a s t e r n O k l a h o m a , 

and s o u t h w e s t e r n A r k a n s a s . 
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R. T. Hill, 1884 (Geol. Soc. Am. Bull., vol. 5, p. 308). Pure white chalk, called 
White Cliffs chalk in Ark. and Anona chalk in Tex. Underlies marls called Browns-
toum marls In Ark. and Kickapoo marls In Tex. Overlies Taylor marls. 

According to 1925 and 1926 work of L. W. Stephenson and C. H. Dane 
(U. S. G. S. Press Bull. 8823, Sept. 10, 192G; A. A. P. G. Bull., vol 11, p. 9, 
1927; Ark. Geol. Surv. Bull. 1, p. 79, 1929) the Annona chalk in Ark. 
underlies Marlbrook marl restricted (mistaken for the older Brownstown 
marl in early repts) and overlies Ozaii fm. (upper and uncon. part of 
Brownstown marl of early repts, which i s = i n age lower par t of typical 
Taylor marl ) . In NE. Tex. the Annona rests uncon. on Brownstown marl 
restricted (=lower part of Rrownstown marl of earlier usage) and uncon. 
underlies marl that is believed to be upper part of Taylor marl. Accord
ing to L. W. Stephenson, 1937 (U. S. G. S. P. P. 186G, p. 135), Ozan fm. 
i s=lower par t of Annona chalk of Rod River Co., NE. Tex., which lower 
part of Annona is=lower part of Taylor marl. 

Named for outcrops about 2 mi. NW. of Annona, Red River Ck)., Tex. 

AnnviUe limestone. 
B. L. Miller, 1925 (Pa. Geol. Surv., 4th ser.. Bull. M7, pp. 124, 133). Trade name 

for belt of "Cambro-Ordovlclan" [Upper Camb.] lss., a few hundred ft. wide and 
about 15 mi. long, that passes through or very near Myerstown, Lebanon, AnnviUe, 
and Palmyra, Lebanon Co., Pa. Quarried In vicinity of AnnviUe. 

Anoka moraine. 
Pleistocene (Wisconsin stage) : Southern Minnesota (ICandiyohi, Meeker, 

and Anoka Ck)unties). 
F. Leverett, 19.32 (U. S. G. S. P. P. 161, pp. 84-85). Included in Crow Elver moratnlc 

system. Village of Anoka, Anoka Co., is on this moraine. 

Anona chalk. 
See Annona chalk. 

t Anorthosite series. 
Pre-Cambrian: Canada. 
F. D. Adams, 1893 (Jour. Geol., vol. 1, pp. 333-335). 
C. R. Van Hise and C. K. Leith, 1909 (U. S. G. S. Bull. 360, p. 59). As the area 

studied in Laurentide Mtns widened, a new fm. was found, a laminated gabbro. 
I t was recognized as being largely comriosed of labradorite or anorthosite and 8o 
was first called "Anorthosite" or "Labradorlan," and afterward "Norlan."' [For 
further particulars see index of Bull. 360.] 

Antelope moraine (also morainic system). 
Pleistocene (Wisconsin stage) : Southern Miunesota, South Dakota, and 

North Dakota. 
Named by T. C. Chamberiin, 1883 (U. S. G. S. 3d Ann. Rept , pp. 388, 393), 

Antelope Hills or third maraine. He believed It next succeeded the Gary 
moraine. Later the name was shortened to Antelope moraine. According 
to work of F. Leverett (U. S. G. S. P. P. 161, 1932) this moraine is not 
the third moraine. Named for Antelope Ridge or Antelope Hills, in SW. 
part of Lac qui Parle Co., Minn. Is of late Wisconsin age, according to 
W. C. Alden. 

Antelope rhyolite. 
Tertiary (?) : Northwestern Arizona (Oatman d is t , Mohave County). 
C. Lausen, 1931 (Ariz. Bur. Mines Bull. 131, and map). 

An te lope Creek bed. ( I n S t r a w n f o r m a t i o n ; ) 
P e r m s y l v a n i a n : Cenixa l T e x a s . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 374, 385, 386). 
Antelope Creek bed.—^Variable ss., friable to hard, pure to clayey, with a little cgl. 
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and some clay. Local deposit. Memb. of Strawn dlv. Underlies Indian Creek 
bed and overlies Comanche Creek bed. 

N a m e d for Ante lope Creek, S a n S a b a Co. 

t An te lope H i l l s m o r a i n e . 

N a m e or ig ina l ly p roposed by T . C. C h a m b e r i i n (U. S. G. S. 3d Ann. R e p t . 

pp. 388, 393, 1883) for t h e Ante lope m o r a i n e of m o d e r n l i t e r a t u r e . 

t A n t e r i o r s a n d s t o n e s a n d sha l e s . 

D e s c r i p t i v e t e r m app l i ed in e a r l y r e p t s to a lower p a r t of N e w a r k g r o u p in 
Conn. 

t A n t e r i o r t r a p . 

D e s c r i p t i v e t e r ra app l i ed in e a r l y r e p t s t o a b a s a l t flow in l o w e r p a r t of 
N e w a r k g r o u p in Conn. 

t A n t h r a c o l i t h i c . 

A E u r o p e a n t e r m s y n o n y m o u s w i t h Ca rbon i f e rous per iod a s used by U. S. 
Geol. Su rvey and o t h e r Amer i can geologists , i. e., i nc lud ing Pe rm. , Penn . , 
a n d Miss, se r i e s . Iiitroduce<I by W i l l i a m W a a g e n in 1891. F o r def ini t ion 
see U. S. G. S. Bu l l . 769, p. 78, 1925. 

Ant lcos t i g roup . 
S i l u r i a n : C a n a d a and New York. 

E. Billings, 1857 (Canada Genl. Surv. Rept. Prog. 185.3-1856, pp. 247-345). Anti-
costi group, divided into divisions C, D, E, and P. 

W. E. Logan, 1803 (Canada Geol. Surv. Rept. 384.3-1SB3, pp, 298-344). Antioosti 
group includes Oneida cgl.. Medina ss., Clintonl group, and Niagara group. 

C. Schuchert and W. H. Twcmhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 680. 704). 
"Anticosti group" of Billings included Oneida, Medina, Clinton, and Niagara sh. 
and is., and is synonym of Niagara period of Dana, 1863 and 1895. "Billings' term 
'Anticostlan.' although a synonym for Niagaran, will be retained for local applica
tion and value." 

G. H. Chadwlck. i n i 8 (Geol. Soc. Am. Bull., vol. 29. p. 365). Anticostian Is best 
available series name for the Kontaric as here defined, that is, including approx. 
Medina, lower Clinton, upper Clinton, and Itocbester. 

T h e U. S. Geol. S u r v e y uses Niiigara- g roup to inc lude L o c k p o r t dol. a n d 
Cl in ton fm. ( in w h i c h R o c h e s t e r sh. is inc luded a s a m e m b . ) , a n d t r e a t s 
t h e Med ina as a d i s t i n c t g roup . 

An t i cos t i an . 
See u n d e r A n t i c o s t i g r o u p . 

A n t i e t a m s a n d s t o n e . 

L o w e r C a m b r i a n : W e s t Vi rg in ia , V i rg in ia , M a r y l a n d , a n d s o u t h e a s t e r n 

P e n n s y l v a n i a . 

A. Keith, 1893 (as reported by G. H. Williams and W. B. Clark, in Maryland, Its 
resources, industries, and Institutions, chap. 3, p. 68. The fm. was described, but 
not named, by Keith in Am. Geol. vol. 10, p. 365, 1892). Antietam ss.—Fine
grained white ss., 250 ft. thick,- with scolithus and Lower Camb. fossils. Underlies 
Camb. Is. and overlies Harper's Ferry shales [Harpers sh. of present usage]. 

I n SE. P a . t h e l i thologic c h a r a c t e r of fm. c h a n g e s a n d i t is t h e r e ca l led 
A n t i e t a m q tz i t e in some a r e a s a n d A n t i e t a m scl t is i in o t h e r a r e a s . 

N a m e d for e x p o s u r e s E. of -•Vntietam Creek , in H a r p e r s F e r r y quad . 

A n t i g u a fo rma t ion . 
T e r t i a r y : W e s t I n d i e s . 

J. W. W. Spencer, 1001 (London Geol. Soc. Quart. Jour., vol. 57, pp. 497, 526) and 
1902 (vol. 58, p. 357). [Assigned to Tert.] 

L a t e r w r i t e r s h a v e ass igned it to Cret . , lo Olig., and to Mio. 
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Ant ioch s ands tone . 

P e r m i a n : C e n t r a l s o u t h e r n O k l a h o m a ( G a r v i n C o u n t y ) . 

D. A. Green, 1936 (A. A. P. G. Bull., vol. 20, No. 11, pp. 1465, 1466). South 
of Washita River the upper part of Garber-Welllngton section again contains 
thick sss., as at Antioch, in T. 3 N., R. 2 W. These Antioch sss. grade north
ward into the sh. of Paoll area, thus Indicating that they did not come from 
same direction as the Garber of Cleveland Co. Btw. the Antioch sss. and the 
Pontotoc on B. the lower section Is eimilar to that E. of Paoll, the sss. being very 
lenticular. [On p. 1466 Green states that on S. side of Washita River, in area 
SW. of Maysville, a good sh. section, 160 ft. thick, lies btw. base of Purcell ss. 
lenses of Hennessey sh. and .Antioch ss.] 

A n t l e r fo rma t ion . 

M i s s i s s i p p i a n : B r i t i s h Co lumbia . 

W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 140, p. 22). 

t A n t l e r s sand . 
L o w e r Cre t aceous ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r n O k l a h o m a a n d no r th 

e a s t e r n T e x a s . 

R. T. Hill, 1894 (Geol. Soc Am. Bull., vol. 5, p.-303). Pack sand, at base of mtns 
In southern Ind. Ter., identical in character with that of Trinity and Paluxy 
sands of Brazos section in Tex., except that the Iss. which there separate them 
have thinned out in country N. of the Brazos. Uncertain whether It repreeenta 
either one or both of the sands of Trinity dlv. of Tex., so provisional name 
Antlers sands is used. 

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, p. 114). Antlers sand will 
be applied to equivalents of all the fms. of Trinity group (Paluxy, Glen Eose, and 
Travis Peak) as they coalesce along W. border region N. of Parker Co. 

T h i s n a m e w a s m a n y y e a r s ago d i s c a r d e d by Okla . Geol. Surv . a n d U. S. 
Geol. S u r v e y , bo th of w h o m employ t h e o lder n a m e TrinAiy sand , f o r t h e 

undiff. e q u i v a l e n t of T r i n i t y g r o u p of Tex . 
N a m e d for A n t l e r s , P u s h m a t a h a Co., Okla . 

t A n t o l n e do lomi te . 
P r e - C a m b r i a n ( lower H u r o n i a n ) : N o r t h w e s t e r n Mich igan (Menominee 

d i s t r i c t ) . 

C. R. Van Hise, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, pp. 16. 17, and U. S. 
G. S. Mon. 36, pp. XXV, XXVI). Antoine dol. of Menominee dist. overlies 
Sturgeon qtzite and underlies Vulcan Iron fm. 

C. R. Van Hise and W. S. Bayley, 1900 (U. S. G. S. Menominee folio, No. 62), 
and W. S. Bayley, 1904 (U. S. G. S. Mon. 46, on Menominee dist.), applied 
RandviUe dol. to the dol. overlying Sturgeon qtzite in Menominee d is t . stating 
that it borders N. side of Lake Antoine for a part of Its length, tha t It Is uncon. 
overlain by Vulcan fm., the lower memb. of which consists of slates, cgls., qtzites, 
and JaBpilitefi, and that Negaunee fm. is represented in Menominee dist. only by 
pebbles in the qtzite a t base of Vulcan fm. 

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 333 and chart opp. p. 
598), applied RandviUe del. to the dol. overlying Sturgeon qtzite In Menominee 
dist., stating that a belt of the dol. borders N. side of Lake Antoine for a portion 
of its length, and that It Is overlain by middle Huronian qtzite (correlated with 
-•ijibili qtzite, Slamo si., and Negaunee fm.) which "in most of dist. Is not 
separated from upper part of EandvUIe dol." 

An ton io s la te . 

P r e - C a m b r i a n : C e n t r a l n o r t h e r n N e w Mexico ( M a n z a n o M o u n t a i n s ) . 

C. [R. ] Keyes, 1915 (Iowa Acad. Sci. P roc , vol. 22, pp. 257-259; Conspectus of geol. 
fms. of N. Mex., pp. 4, 5) . Antonio slates.—Somewhat metamorphosed arglll. 
beds, 2,000 ft. thick, which lie beneath Tljeras qtzite and are well displayed at 
N. end of Manzano Mtns. Underlain by other but as yet undet. sediments. 
[Derivation of name not given.] 
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Antonito limestone. 
Pennsylvanian (?) : Central northern New Mexico (Sandia Mountains). 
C. [ R ] Keyes, 1915 (Iowa Acad. Set. P roc , vol. 22, pp. 257-269; Conspectus of 

geol. fms. of N. Mex., pp. 3, 5) . Antonito las.-—Lowermost of heavy gray Iss. 
exposed in fine sections at S. extremity of Sandia Range. Thickness 200 ft. 
Basal part of Maderan series and overlies Mosca Is. [Derivation of name not 
given.] 

A n t r i m s h a l e . 
U p p e r D e v o n i a n : M i c h i g a n ' . ( L o w e r P e n i n s u l a ) . • -• 

A. C. Lane, 1901 (Mich. Miner, vol. 3, No. 1, p. 9) . We are considering replacing 
St. Clair (preoccupied) by Antrim, the name of the county in which the shales 
are exposed. 

A. C. Lane, 1902 (Mich. Geol. Surv. vol. 8, p t 2, map at end). Antrim.—Mainly 
black sh., often bituminous. Underlies Berea grit and overlies Traverse [fm.]. 

E. B. Newcombe, 1933 (Mich. Dept. Cons., Geol. Surv. Div. Pub. 38, geol. ser. 32, 
pp. 47, 48), stated that Antrim sh. contains Miss, fossils In upper part. 

Anv i l f e r r u g i n o u s c h e r t m e m b e r (of I r o n w o o d f o r m a t i o n ) . 
P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n (Gogebic d i s t r i c t ) 

a n d n o r t h w e s t e r n Wiscons in . 
W. 0. Hotchkiss, 1919 (Eng, and Min. Jour. vol. 108, pp. 501, 505). Anvil fer

ruginous chert memb.—Dominantly wavy-bedded granular or fine-grained ferrugi
nous cherts, 0 to 375 ft. thick. Top memb. of Ironwood fni. Eroded sway in 
places. Overlies I'ence ferruginous si. memb. Named for Anvil mine, E. of 
Bessemer, Mich. 

Anvil Rock s a n d s t o n e m e m b e r (of M c L e a n s b o r o f o r m a t i o n ) . 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y a n d s o u t l i e a s t e r n I l l ino i s . 
D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, p. 45, and pi. showing section of Lower 

Coal Measures). Anvil Rock ss.—Massive ss., 31 ft. thick, separating Lower 
Cool Measures from Upper Coal Measures; universally known in SW. Ky. as 
"Anvil Rock," because of resemblance to an anvil of two conspicuous masses of 
the ss. situated on its northern escarpment on Hines Creek, Union Co. 

G. H. Cady, 1926 (111. Acad. Sci. Trans., vol. 19, pp. 250-272). Anvil Kock ss. 
outcrops in Saline Co., SE. 111., where it is 60±f t . thick and lies 5 to 20 ft. 
above base of McLeansboro fm. Relatiuns to Bankston Fork Is. undet. 

A n z a r pha.se (of .Santa L u c i a s e r i e s ) . 

Pa leozo ic ( p r o v i s i o n a l l y ) : S o u t h e r n Ca l i fo rn i a ( S a n B e n i t o C o u n t y ) . 

P. F. Kerr and H. G. Schenck, 1925 (Geol. Soc. Am. Bull., vol. 36, pp. 470, 471, 
and map). A metaniorphic phase probably produced by seri>entinizatlon of basic 
phase of the igneous intiusion. There is a small area of red chert and granite 
associated with schist and gneiss W. of San Andreas fault in vicinity of Anzar 
Lake. The chert appears to bo Franciscan and the serpentinized schist and 
gneiss an alteration of the granite ; all are now confused in their relations because 
of faulting, lu the accompanying strat. column they are included as Anzar 
phase of Santa Lucia series. Further study might show that the rocks of this 
limited region are either (1) entirely Franciscan, (2) a slight variation of the 
Santa Lucia, or (3) a separate series. 

A p a c h e g r o u p . 

P r e - C a m b r i a n : C e n t r a l Ar izona . 

F. L. Ransome, 1903 (U. S. G. S. P. P. 13). Apache group.—Chiefly qtzites, with 
subordinate shales and cgls. Thickness 800 to 1,000 ft. Underlies Globe Is. 
and uncon. overlies Pinal schist. Divided into (descending) : Dripping Spring 
qtzite, 400 ft . ; Barnes cgl., 10 to 15 f t ; Pioneer sh., 200 ft. ; and Scanlan cgl. 
1 to 6 ft. 

P . L. Ransome, 1911 (Min. and Sci. Press, June 3, 1911). Recent work In Ray 
quad., which adjoins Globe quad, on S., has revealed that Dripping Spring qtzite 
as mapped in Globe quad, included two qtzites, each 400 ft. thick, separated by 
250 ft. of cherty Is. The name Dripping Spring is restricted to the lower qtzite. 

F, L. Ransome, 1915 (Wash. Acad. Sci. Jour., vol. 5, pp. 380-385), The Is. over
lying Dripping Spring qtzite restricted is here named Mescal Is. and the over
lying qtzite, which comprises top fm. of Apache group. Is here named Troy qtzite. 

http://pha.se
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I n 1932 N. H . D a r t o n ( W a s h . Acad . Sci. Jou r . , vol. 22, No. 11 , p . 3 1 9 ) , 
r e m o v e d T r o y q t z i t e ( w h i c h c o n t a i n s U p p e r a n d M i d d l e C a m b . foss i l s ) 
f r o m t h e nonfoss iUferous u n d e r l y i n g fms . of A p a c h e g r o u p , w h i c h h e 
a s s i g n e d t o A l g o n k i a n s y s t e m ( n o w d i s c a r d e d ) b e c a u s e of t h e i r s t r o n g 
l i thologic r e s e m b l a n c e to C h u a r a n d U n k a r g r o u p s of G r a n d C a n y o n . 
T h e fms . n o w Inc luded in A p a c h e g r o u p cons i s t of ( d e s c e n d i n g ) Mescal 
is., D r i p p i n g S p r i n g q tz i t e , B a r n e s cgl.. P i o n e e r sh., a n d S c a n l a n cgl. 

N a m e d for e x p o s u r e s on W . f ace of A p a c h e M t n s . 

t A p a c h e s a n d s t o n e . 
U p p e r C a m b r i a n : G r a n d C a n y o n . 

D. Hager, 1924 (Min. and Oil Bull., vol. 10, p. 137). Apache sa., a new name 
given me by Darton for beds below the Redwall. [Mr. Darton says (personal 
communication) that he referred to Tapeats ss., but that In conversation he 
may have called It Apache Bs.] 

A p a c h e l imes tone . 
P e r m i a n : W e s t e r n T e x a s ( A p a c h e M o u n t a i n s ) . 

K. H. Crandall. 1929 (A. A, P. G. Bull., vol. 13, pp. 929, 939-940). In Apache 
Mtns, In SE. Culberson Co., there Is exposed a Is. series about 1,000 f t thick, 
which resembles Capitan is. to marked degree. The local name Apache Is. has 
been applied to It. It consists of massive gray and white lss., exhibiting prac
tically same lltbological characteristics and fauna as the Capltan and an over
lying, well-bedded pisolltic series resembling Carlsbad Is. No fossils found by 
writer, but GIrty repts a few forms of Guadalupian age. It is almost certainly = 
Capltan and Carlsbad lss. The Apache Is. seems to be a barrier reef with 
accompanying lagoonal deposits. 

A p a c h e s a n d s t o n e . 

U p p e r C r e t a c e o u s : E a s t e r n C o l o r a d o ( W a l s e n b u r g d i s t r i c t ) . 

C. S. Lavlngton, 1933 (A. A. P. G. Bull., vol. 17, No. 4, p. 399). In Walsenburg 
dist. the basal zone of Pierre sh. contains a 20-ft. ss. memb. which H. W. C. 
Prommel in an unpublished rept has called Apache ss. 

• lApalachicola g roup . 

Miocene ( m i d d l e a n d l o w e r ) : S o u t h e r n Georg ia a n d n o r t h e r n F l o r i d a . 
G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Bept., table opp. p. 

50, pp. 67-69). Apalachicola group was formerly designated CTilpoion atage and 
Chipola group, but these names are abandoned because Chipola has been used 
to designate a marl belonging to the group. The group Includes a number 
of beds differing widely In Uthologieal character, though they are recognized by 
their fossils as Integral parts of a single group. While lss. and marls predominate, 
the group also Includes beds of nearly pure sand and clay. The entire period 
of deposition appears to have been characterized by accumulation of more or less 
terrigenous materials, and hence the lss. are usually rendered somewhat Impure 
by an admixture of clay and sand. At certain times the conditions appear to 
have been especially favorable for development of organic life and some hori
zons, such as Chipola marl memb. of Alum Bluff fm. and the "sllex bed" of 
Tampa fm., contain very large faunas. The Apalachicola group Is separated 
Into four fms.—Chattahoochee, Hawthorne, Tampa, and Alum Bluff. There Is, 
however, some reason for believing that the first three are, in part at least, 
synchronous, though exact equivalence Is difficult to determine where outcrops 
are widely scattered and faunal variations are slight. The Alum Bluff Is clearly 
younger than Chattahoochee fm., upon which it rests. Assigned to Olig. 

I n c l u d e s A l u m Bluff g r o u p a n d T a m p a Is. 
N a m e d for e x p o s u r e s a l o n g A p a l a c h i c o l a R i v e r In w e s t e r n F l a . 

A p i s h a p a s h a l e . (Of Co lo rado g r o u p . ) 

U p p e r C r e t a c e o u s : E a s t e r n Co lo rado . 
G. K. Gilbert, 1896 (U. S. G. S. 17th Ann. Rept., pt. 2, p. 567). Apishapa fm.— 

Chiefly arglll. laminated sh., dark gray, weathering yellowish. Thickness 500 ft. 
Upper fm. of Niobrara group In Arkansas VaUey of eastern Colo. Overlies 
TImpas fm. and underlies Pierre group. Named for Apishapa Elver. 
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The Niobrara and Benton are not now treated as groups by U. S. Geol. 
Survey, the broader term Colorado group, which includes them both, 
being considered the more useful group name. Where the Niobrara 
deposits and Benton deposits are not subdivided, they are caUed Nio
brara Is. and Benton sh., respectively. 

Apison shale. 
Lower Cambrian: Eastern Tennessee, western North Carolina, and north

western Georgia. 
C. W. Hayes,. 1894 (U. S. G. S. Ringgold folio. No. 2; Kingston foUo, No. 4; and 

Chattanooga folio. No. 6). Apison s/i.^Brjghtly colored, slightly sandy or clayey 
shales, banded in red, purple, green, and yellow colors. A bed of gray siliceous Is. 
[tBeaver Is] sometimes occurs btw. this and overlying Rome fm. Thickness of 
fm. more than 1,000 ft. Oldest fm. in region. 

Named for exposures at Apison, James Co., Tenn. 
According to C. E. Kesser (personal communication May 1938) the Apison 

sh. is part of Rome fm., and so-called Beaver Is. of KnoxvlUe folio is a 
Is. lentil in Rome fm. 

tAppalachlan group. 
tAppalachian series. 
tAppalachlan system. 

Paleozoic: Pennsylvania (Appalachian region). 
H. D. Rogers, 1836 (Pa. Geol. Surv. 1st Ann. Rept., pp. 12-22), divided the Paleozoic 

rocks of Appalachian region into Carboniferous system and Appalachian system. 
In 1840 rept Rogers called the rocks Appalachian system and Appalachian series. 

H. S. Williams, 1891 (U. S. G. S. Bull. 80, p. 60). Like objection exists to term 
"New York system" [as a name for Paleozoic in America]. While the base Is 
well marked, the rocks of Pa. to top of Coal Measures should be added to them 
to complete the system. Adding the Carbf. system, as expressed in Pa., Ohio, and 
Va., a natural group of the flrst order is produced, which nearly corresponds to 
what we call Paleozoic era. Were we to adopt for this grand terrane the name 
Appaiao'tian group, we should have a properly constituted name for an actual 
existing geologic group, free from theory, and Its use would probably assist 
in the progress of BCience. 

Appalachian revolution. 
A period of mountain building and erosion in Appalachian region that 

is believed to have begun in late Penn. time and ended at beginning 
of Triassic time. (See C. Schuchert, Textbook of Geol., pt. 2, pp. 101, 
427, 1924.) The 1933 edition of this Textbook, by C. Schuchert and 
C. O. Dunbar, assigns (p'. 65) this revolution wholly to Perm. time. 

tAppanoose beds. 
Petmsylvanian: Central southern Iowa. 
H. F. Bain, 1896 (Iowa Geol. Surv. vol. 5, pp. 378-394). Appanoose beds-—Shales, 

Iss., coals, and clays forming lower part of Des Moines stage in Appanoose Co. 
Overlain by Charlton cgl. (top dlv. of Des Moines stage). Includes Mystic coal. 

H. F. Bain, 1897 (Iowa Geol. Surv. vol. 7, pp. 426-469), divided Des Moines "stage" 
of Guthrie Co., Iowa, into (descending) : (1) Sandy sh., 40-100 ft. (prob
ably—Pleasanton sh. of Mo. and Kans.) ; (2) sh., sss., and Iss. with 3 coals 
(probably = .^ppanoo8e fm. of Iowa and Henrietta fm. of Mo.) ; (3) sss., sandy 
8h., coals, etc. corresponding to Cherokee sh. of Kans. 

H. F. Bain, 1905 (Iowa Geol. Surv. vol. 15, pp. 102-122). Appanoose beds, near 
middle of Des Moines fm., include Mystic or Centrevllle coal, also lss. known as 
"Bottom rock," "Cap rock," "Thirteen-foot Is.," and "Fifty-foot Is." 

J. H. Lees, 1909 (Iowa Geol. Surv. vol. 19, pp. 598-604). Appanoose fm. = HenrIetta 
fm. of Mo. Consists of (descending): Lonsdale coal, 1 to 2V4 f t ; sh. with Is. 
and ss. seams, 25 to 100 f t ; coal and flne clay, 4 to 16 ft.; Chariton cgl., 15 
to 26 f t ; shales and lss., 50 to 100 f t ; Mystic coal, 6 to 36 Inches; flne clay. 



62 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

1 to 8 ft . ; Is., 15 to 35 ft. Underlies Pleasanton shales and overlies Cherokee 
beds. 

N a m e d for d e v e l o p m e n t in A p p a n o o s e Co. 

A p p e k u n n y a r g i l l i t e . 
P r e - C a m b r i a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a ( G l a c i e r N a t i o n a l 

P a r k ) a n d s o u t h e a s t e r n B r i t i s h Co lumbia . 

B. Willis, 1902 (Geol. Soc. Am. Bull., vol. 13, pp. 316, 322). Appekunny argillite.— 
Prevailingly gray, black, and greenish; thin-bedded; ripple marked; interbedded 
with white qtzi te; carries flattened concretions resembling fossils. Thickness 
2,000± ft. Overlies Altyn Is. Underlies Grhinell argllllte. I t Is possible more 
detailed strat . study may develop fact that Grlnnell and Appekunny arglllites are 
really phases of one great fm., and that line of distinction btw. them is one 
diagonal to the stratlflcatlon. Excellent exposure occurs on NE. spur of 
Appekunny Mtn, Mont., but also well exposed In cliffs throughout Lewis and 
Livingston Ranges. 

Appis tok i m e m b e r (of A p p e k u n n y a r g i l l i t e ) . 

P r e - C a m b r i a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a (Glac i e r N a t i o n a l 

P a r k ) a n d s o u t h e r n A l b e r t a . 

C. L. and M. A. Fenton, 1931 (Jour. Geol., vol. 39, No. 7, pp. 670-679). Appistoki 
memb.—Middle memb. of Appekunny fm. Consists of 2,000 to 2,200 ft. of 
thin-bedded to thick-bedded metargillite, with nilnor beds of siliceous argllllte 
and qtzite. On Rising Wolf and Appistoki Mtns, in S. part of Lewis Range, 
Mont , this memb. consists of a lower series of brownish to black metargillltes 
and upper greenish series which forms heavy ledges and falls. Northward to 
Blacklston Brook, Alberta, the memb, becomes more highly siliceous, with beds 
of qtzi te ; the color becomes green In lower portions. Underlies Rising Wolf 
memb. and overlies Singleshot memb. 

Apple ton s t a g e . 

P e n n s y l v a n i a n : W e s t e r n A r k a n s a s coal field a n d c e n t r a l e a s t e r n O k l a h o m a . 
A. WlnBlow, 1808 (N. Y. Acad. Sci. Trans., vol. 15, pp. 51-52). Appleton stage.— 

Sss. and shales underlying Bonneville stage and overlying Danville stage. Con
sists of (descending) : Shales, few f t to 40 f t ; Croes Plains ss., 60 to 200 f t ; 
Eussellvllle shales, 500 to 600 ft. ; and Washburn sss., 500 to 600 f t 

R e p r e s e n t s m idd l e p a r t of A t o k a fm. 
P r o b a b l y n a m e d for Apple ton , P o p e Co„ Ark . 

t A p p o m a t t o x f o r m a t i o n . 

P le i s tocene a n d P l iocene ( ? ) : A t l a n t i c C o a s t a l P l a i n , V i rg in i a to A l a b a m a . 

W J McGee, 1888 (Am. Jour. Sci., 3rd, vol. 35, pp. 125, 328-330). Appomattox 
fm.—A series of predominantly orange-colored clays and sands of later Tert. age, 
regularly but obscurely stratlfled, sometimes Interbedded with gravel or luter-
spersed with pebbles. Thlcknees 0 to 100 ft. Typically exposed on and near 
Appomattox River from Its mouth to some mi. W. of Petersburg. Rests on 
Potomac ss., from which It Is i-eadily distinguished by its greater homogeneity, 
the more complete Intermingling of its aren. and argill. materials. Its more 
regular stratification, and Its more uniform and predominating orange color. 
I t Is as readily distinguished from overljdng Columbia deposits by Its vertical 
homogeneity. Its comparatively regular stratlflcatlon, distinctive color, and greater 
range in altitude, extending as It does from tide level to highest eminences of 
Piedmont escarpment btw. the Rappahannock and the Roanoke. Continues to 
thicken and expand S. of Appomattox River, until It forms the surface everywhere 
in vicinity of fall line save where it is cut away by erosion or concealed beneath 
Columbia deposits. Is typically exposed on the Roanoke opposite Weldon, N. C. 
Forma predominant surface fm. over a zone 40 or 50 mi. wide on the Roanoke, 
but attenuates and narrows northward, finally disappearing on Potomac Creek 
4 or 5 mi. N. of Fredericksburg; and although it appears to thicken seaward it 
soon disapi>ear8 beneath tide level and newer deposits. No fossils. Overlies 
Mio. and underlies Columbia fm. Fresh aspect and comparatively slight erosion 
indicate its age Is much nearer Columbia fm. than Mio. It is probable it will 
be found to reach considerable volume In S. C , Ga., and Ala., and although 
precise relations have not been ascertained, It Is indicated not only by physical 
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considerations but by Fontaine's recent studies In Va. and Ala. that a t least 
part of Orange Sand of Hllgaid and other southern geologists Is — Appomattox 
fm. of N. rather than Columbia, which Is not known to extend much farther S. 
than N. C. 

I n c l u d e s e q u i v a l e n t s of t L a f a y e t t e fm. (P l io . ?) a n d of Co lumbia g r o u p 
( P l e i s t ) . 

Apsey f o r m a t i o n . 

Lower O r d o v i c i a n : N e w f o u n d l a n d . • ' 

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4). 
Apacy fm.—Shales carrying 2 species of Princetonia, underlain by brown shales 
carrying Sliumardia. Overlain by Maidment fm. and underlain by Brown Mead 
fm. Included In ClarenvlIIe series. [Derivation of name not stated.] 

Apu l i a sha le . 

Apu l i a l imes tone . 

D e v o n i a n : C e n t r a l New T o r k ( O n o n d a g a C o u n t y ) . 

T. A. Conrad, 1841 (N. Y. Geol. Surv. 5th Ann. Rept , p. 81). Sherburne group under
lies Tully Is. and overlies shales near Apulia [Onondaga Co.], which rest on 
black si. 

W. W. Mather, 1843 (Geol. N. Y., vol. 1) . Erie dlv. includes LudlowvIIIe sh., Bncrl-
nal Is., Moscow sh., Apulia and Sherburne shales, and Cazenovia group. [Apulia 
sh. not described.] 

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc. Am. Bull., vol. 46, pp. 790-808). 
Apulia memb. of Tully fm.—Apulia was proposed byi Conrad In 1841 for a part of 
Hamilton group, but i\".s early discarded and nearly forgotten. Because of scarcity 
of local names in Tully Twp the name is here revived, with a new meaning. Type 
section is in the ravine adjacent to June's quarry, 1 ^ mi. SW. of Apulia Station, 
Tully Twp. It is hard, heavy-bedded, aren. Is. containing Hypothyridina in great 
numbers and at .several levels. Thickness a t type section, 17 ft. 3 in. ; at Moravia. 
12± ft. ; at Ovid. 4 ± f t ; at Bellona, 2 ^ ft. Underlies West Brook memb. of Tully 
and overlies Tinkers Falls memb. of Tully. 

Aquashicola formation. 
Silurian: Northeastern Pennsylvania (Carbon and Northampton Counties). 
B. L. Miller, 1911 (Pa. Topog. and Geol. Surv. Rept No. 4, p. 51). Aquashicola fm.— 

Shales, chiefly red but in part olive colored, with occasional layers of sss., which 
are numerous in lower part but rare in upper part. Thickness 1,275 ft. in Lehigh 
Gap dist. Called Clinton shales in repts 2d Pa. Geol. Surv., but are more recent 
than Clinton, because they overlie Sbawangunk, fm., which carries Salina fossils 
at Otlsville, N. Y. Believed to be same as High Falls fm. Named for occurrence in 
valley of Aquashicola Creek. 

A q u i a f o r m a t i o n . (Of P a m u n k e y g roup . ) 
E o c e n e ( l o w e r ) : E a s t e r n Vi rg in ia , M a r y l a n d , a n d D e l a w a r e . 

W. B. Clark and G. C. Martin, 1901 (Md. Geol. Surv. Eocene vol., p. 58). Aquia 
fm.—More highly aren. and much more calc than overlying Nanjemoy fm. Con
sists chiefly of greensands ond greensand marls, frequently arglll. Thickness 100 
ft. Characterized by well-marked fauna representing a clearly deflned paleonto
loglcal stage. Is divided into Paspotansa memb. or substage above and PIscataway 
memb. or substage below, which are faunally separable over considerable parts 
of Md. and Va. Bests uncon. on Cret. This is an expanded definition of Aquia 
Creek stage or fauna, which did not Include basal 60 ft. of unfosslliferous green
sand. Is liottom fm. of Pamunkey group. 

T y p e l o c , A q u i a Creek , Stafford Co., Va. 

fAqu ia Creek ser ies . 
L o w e r C r e t a c e o u s : N o r t h e a s t e r n Vi rg in ia . 

L. F. Ward. 1895 (U. S. G. S. 15th Ann. Rept , p. 326). Aquia Creek scries.—Most 
typically developed within vicinity of Aquia Creek [Stafford Co., Va.J, and I 
therefore decided to give that name to the memb. designated as "Brooke" by P ro t 
Fontaine. The materials were obviously derived to a great extent from the Rappa-
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^nnock series. There is great difference in the fossil plants of Agala Creek and 
Eiippahannodk series. The materials of Aquia Creek eerles, aa well as their mode 
of. deposition, are (llffererit from those ot any of underlying members of Potomac 
fiU., although they consist largely of redeposited sands, clays, and gravels of the 
earlier serteS. tjhcon, underlies li-oh Ore series of iElotomac fni'. and uncon. overlies 
Mount Ve'rnoii series of Potomac fm. 

Ward Idtfer retilaoed AqiUa Creik series with Broofce fin., but the use of 
both of- those names was discontinued years ago. According to later 
studies by W., B. Clark and B. L. Miller (Va. Gebl. Siirv. Bull. 4, 193L2) 
the Aqtlla ICreek series or. Brooke fm. of Ward Is included in Patapsco 
and PatuxCht t i t s , of present nomenclature. 

tAqula Creek stage. 
Eocene: Eastern Virginia and Maryland; 
•W. B. Clark, 1895 (Johns Hopkins 'Cnlv, Circ, vol. 15, No. 121, p. 3). The upper 

beds of Eo. i t middle Atlantic slope may be designated Woodstock atage, and 
lower beds may be designated A.quia Creek itagi. Fossils of Woodstock stage are 
closely related to "ClalbOrhe" types, and those of Aquia Creek stage are decidedly 
"Lignitic." ,• 

if. B. (ilark, 1896 (T). S. G., S, Bull, 141, pp. 54, 57; Am. Jour. Sci., 4th, vol. 1, pp. 
369-370). Aiuia Creek stage or /ou»t|a.—=dreeiisands, 77 ft thick, containing 
fatina reaembling iniddle Lignitic Named for Aqviia Creek, Va. Separated from 
overlying Woodstock stage or fauna by 117 ft. of greensands and arglll. sands, 
and frdin unflSrlying Rancocia fm. (Cret.) by 60 tt. of greensand, at tlmfes arglll., 
with basal pebble i)ed. i [Tills 60 ft. ot greensand was included in Aquia fm. as 
deflned by W- B. Clark and G. C. Martin In l601.] All included In Pamunkey fm. 

The foregoing deflnitions apply to upper par t only of Aquia fm. ot present 
nomenclature. 

Aquia Creek freestone. 
Trade term for ss. quarried from Potomac group in vicinity of Aquia Creek, 

Stafford Co., Va. See under ^Rappahannock series. 

tAqtiidneck series. 
tAquidneck shales. 

Carboniferous: Southeastern Rhode Island and southeastern Massachusetts 
(Narragansett Bay region). 

A. f. Foerste, 1999 (U. S. G. S. Mon. 33, pp. 348-364 and map, pj. 31). A«uirfncc* 
series (mapped as Aquidneck s/iotes).^Chiefly dark-blue fissile shales, with Iso
lated thin beds of ss. and cgl., 3,000-|-ft thick, overlain, Ih part of area, by 150 
to 250 ft. of greenish ah. On E. side pf Sakonnet River, and across Portsmouth 
and Middletown (on W. side of Sakonnet River), the upper greenish sh. Is repre
sented by Sakonnet ss., mapped as separate fm. The Aguidneck seriea grades Into 
underlying Kingstown series throiigh a series of "transition rocks" (baapped sep
arately), and is overlain by Purgatory cgl. It forms almost whole of Aquidneck 
island (near Newport, R. I.). 

B. K. Emerson, 1917 (U. S. G. S, BuU- 597, map) , mapped Aquidneck shales 
of Foerste as Rhode Island fm. 

Aquilonian. 
Lower Cretaceous: California. 
F. M. Aiiderson, 1933 (Geol, Soc, Am. Bull., vol. 44, No. 6, p. 1253). Affulton^an, 

Upper Jurassic [of European claaslflcatlon], included In Knoxvllle series. 
The U. S. Geol. Survey classifies Knoxville as Lower Cret. 

Aquinnah conglomerate. 
Pleistocene: Southeastern Massachusetts (Marthas Vineyard). 
J. B. Woodworth and E. Wigglesworth, 1964 (Harvard Coll. Mus. Comp. Zool. Mem., 

vol. 52, p. 160). .\quinnah cgl.—Semiconsolldated quartzose cgl. with numerous 
cetacean bones. Thickness 0 to 1 ^ f t In previous repts called "osseous cgl." 

file:///quinnah
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and referred to Mio., but it containe the remains of a Pleist. horse. Underlies 
Dukes boulder bed at Gay Head Cliffs fold, on Marthas Vineyard, the only place 
It Is known to occur. Is nonglacial and preglacial, and probably Is an old stream 
gravel. Aquinnah Is Indian name for Oay Head. 

Arago group. 
Eocene: Southwestern Oregon. 
J. S. Diller, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, pp. 458-462, 475). Arago b e d s . -

Great moss of shales containing here and there much material of Igneous origin. 
Well exposed at Cape Arago [Coos Bay quad.] . Fossils relegate them definitely 
to position high In Eo. Uncon. overlain by Empire beds (Mio.). 

W. H. Dall, 1898 (U. S. G. S. 18th Ann. Bept . pt. 2, pp. 336-343). Arago ieda.— 
Name suggested by Diller. Consist of sss. and shales, containing fossils that sug
gest correlation with Clalborulan of Gulf region. Are apparently newer than 
blackish rocks of region about Junction of Little River and the North Umpqua, 
[Further along he calls latter beds Umpqua beds.] The Arago beds, which were 
not at first discriminated from those of the Umpqua, now appear, from differences 
In fauna, to require separation as a distinct eerles of beds. 

J. S. Diller, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3. pp. 319-320). Arago fm. occu
pies almost all of Coos Bay region. Is composed of sss. and shales. The coal-bear
ing strata of the Arago, which contain fresh and brackish water fossils, are here 
named Ooaledo fm., and the older and main body of the Arago, which contains 
only mere traces of coal and few strata containing brackish water fossils, is here 
named Pulaski fm. The .'Vrago underlies Empire fm. (Mio.). 

J. S. Diller, 1901 (U. S. G. S. Coos Bay folio. No, 73). Thickness of Arago fm. 
(divided Into Coaledo and Pulaski fms.) 10,000 ft. Uncon. underlies Empire fm. 
and uncon. overlies Myrtle fm. [In Port Ortord folio. No. 89, 1903, Diller gave 
thickness of Arago fm. in that quad, as 5,000± f t ] 

R. Arnold,. 1909 (Jour. Geol., vol. 17, No. 6). Arago Includes (descending) Coaledo, 
"Pulaski," and Umpqua. 

W. H.. Doll, 1909. [See 1009 entry under Tunnel Point aa.] 
R. Arnold and H. Hannibal, 1913 (Am. Phil. Soc l>roc, vol. 52, pp. 565-595), gave 

thickness of Aiago fm. as 10,000 to 16,000 ft. "May be = lone of C a l i f 
E. Arnold and H. Hannibal, 1914 (Set, n. s., vol. 39, pp. 906-908). Arago or lone fm. 

Is younger than any TeJon in Tejon or Puget Basins, which includes Olequa and 
Chehalls fms. lone has priority over.Arago. In Upper Umpqua Basin Arago fm. 
is 10,000 ft. thick, and consists of tuffaceous and arkose ss. Farther N., on Santlam 
River, it consists of coarse basic tuffs. 

W. D. Smith and E. L. Packard, 1919 (Univ. Oreg. Bull., vol. 16, No. 7, and Jour. 
Geol., vol. 27). Lower part of Arago group may be >= part of Umpqua fm. and 
Tyec ss. Has been considered by several to be later than Umpqua fm. 

Harrison 4 Eaton (Arm), 1920 (Min. Res. Oreg., Oreg. Bur. Min. and Geol., vol. 3, 
No. 1, pp. 5-14, 25-31). Eocene of western Oreg. divided into (descending) : 
Coaledo fm. ( = Ione), 4,000 ft.; Tyee fm. ( = T e j o n ) , 2,000-5,000-f f t ; and 
Umpqua fm., 5,000 ft. [Did not explain relations of Tyee and Umpqua to Pulaski 
fm. of Diller.] 

L. G., Hertlcin and C. H. Crickmay, 1925 (Am. Phil. Soc Proc , vol. 64, No. 2, pp. 
225-242). Umpqua beds are of approx. same horizon as Siphonalia sutterensia 
zone of Marysville Buttes. Calif., and are probably eastern equiv.' of Arago fm., 
although they may be slightly lower than the Arago. 

W. D. Smith, 1924 (Econ. Geol., vol. 19, No. 5) and 1928 (Commonwealth ReV. Univ. 
Oreg., vol. 8, No. 3), divided Eo. of western Oreg. into (descending) Coaledo, Tyee, 
and Umpqua. 

A r a g o n f o r m a t i o n . 
Eocene ( l o w e r ) : Mexico. 
W. L. F. Nuttall, 1930 (Jour. Pal., vol. 4, No. 3, p. 277). 

Arapahoe formation. 
Upper Cretaceous: Eastern Colorado (Denver Basin). 
G. H. Eldridge, 1888 (Colo. Sci. Soc. P roc , vol. 3, pt. 1, p. 97). [See tWilloic Creek 

beds, Tert.] 
W. Cross. 1893 (Int. Cong. Geol., Compte Rendu, 5th sess., pp. 437-438). Arapahoe 

beds are a fresh-water deposit whose most prominent memb. is a cgl. free from 
volcanic materials, containing pebbles of sed. ro(:ks recognized as belonging to va
rious horizons from the Laramie down to the red sss. of the Trias. 
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The age of this fm. was changed by U. S. Geol. Survey from Tert. (f) to 
Upper Cret., in Dec. 1935, as explained under Lance fm., last entry. 

Named for development In Arapahoe Co. 

Arbuckle limestone. 
Cambrian and Ordovician: Central southern and southwestern Oklahoma. 
J. A. Taff, 1902 (U. S. «. S. Atoka folio. No. 79). ArbtKkle la.—Chiefly massive and 

thin bedded, white and light-blue lss. with cherty concretions, hut with 600 to 600 
ft. of dull-blue, massive and thin Iss. in lower part, and 200 to 300 ft. of thin, 
sandy Iss. at base. Total thickness 4,000 to 6,000 tt. Overlies Reagan ss. and 
underlies Simpson fm. 

J. A. Taff, 1903 (U. S. G. S. Tishomingo folio. No. 98). Arbuckle U., 5,000 to 6.000 
ft. thick, consists of (descending): (1) Medium and thin-bedded lss., 450 f t ; 
(2) massive, compact, mag. Is., 3,500 to 4,000 f t ; (3) thin-bedded granular Is. and 
compact blue Is., 250 ft.; (4) heavy-bedded, dull bluish, and cream-colored dole-, 
mites, 300 to 400 ft.; (5) thin-bedded siliceous Is., 50 ft. 

B. O. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 624, 642, 661, 606, pi. 27), intro
duced Honey Creek la. memb. of Reagan as. for lss. which he stated were originally 
included in Arbuckle Is. but are now transferred to Reagan ss. 

H. D. Miser, 1926 (Okla. geol. map), followed Taff's original definitions of Arbuckle Is. 
and Reagan ss. and included Ulrlch's Honey Creek Is. In Arbuckle Is. 

In 1932 E. O. Ulrieh raised Honey Creek Is. to rank of a fm. (See 1932 
entry under Reagan ss., also see under Honey Creek Is.) The U. S. Geol. 
Survey now recognizes Honey Creek Is. as a distinct fm., which is a 
slight restriction of Arbuckle is. 

Named for Arbuckle Mtns, of which it composes major part of central 
mass. 

Arbuckle group. 
Ordovician and Cambrian: Southern Oklahoma (Arbuckle and Wichita 

Mountains). 
C. E. Decker, 1933 (Tulss Geol. Soc. Digest, pp. 55-57). Arbuckle group divided 

into (descending) Wolf Creek dol., McKenzie Hill Is., Chapman's Ranch dot. 
Signal Mtn Is. (may be a part of Fort Sill), Royer marble, and Fort SlII Is. Rests 
on Timbered Hills group, top fm. of which is Honey Creek fm. 

tArcadia marl. 
Pliocene (lower) : Southern Florida. 
W. H. Dall, 1892 (U. S. G. S. Bull. 84. pp. 131-132, 157, 320). Yellowish sandy 

marl, comprising a putty-like mixture of lime and sand, with minute phosphatlc 
pebbles, a few small shark's teeth, and obscure prints of Ostrea, Spondylus, and 
other bivalves. When exposed to the air, away from the water, the marl hardens 
rapidly, sometimes forming a very hard and brittle rock, which splinters and rings 
almo.st like chert under the hammer. Thickness on Peace Creek about 9 ft. 
Assigned to PUo. Overlain by. Peace Creek bone bed. 

Now considered to be a facies of Caloosahatchee marl. 
Named for exposures near Arcadia, De Soto Co., on Mare Branch, a tribu

tary of Peace River, about 6 mi. N. of Arcadia. 

tArcadia clays. (In Claiborne group.) 
Eocene (middle) : Louisiana, Texas, Mississippi, Arkansas. 
O. Lerch, 1893 (I.a. Geol. Surv., pt. 2, p. 85). Arcadia clavs.—VfeW stratified gray 

marine clays, conformably underlying Jackson group and resting uncon. on upper 
lignitic. May provisionally be called "Arcadia clays" from town on Vicksburg, 
Shreveport & Pacific R. R. nearly centrally located in area they occupy in La. 

As defined the clays occupy strat. iwsition of Yegua (fCockfield) fm., 
which name has priority. In some 'early repts the St. Maurice fm. was 
called "Upper Lignitic" and the Wilcox was called "Lower Lignitic." 

Named for Arcadia, Bienville Co., La. 
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Arcadian amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 78, 131, 132, 133, pi. 10, 

etc). Same as Isle Royale amygdaloid. 

Belongs to Central Min^ group, and according to B. S. Butler (personal 
communication) is probably same as Isle Royale amygdaloid. The 
mineralized part is the Arcadian lode. 

Named for occurrence at Arcadian mine, Houghton Co. 

Arcadian flow. 
Includes Arcadian amygdaloid and underlying trap. 

Arcadia Park formation. 
Upper Cretaceous (Gulf series) : Eastern Texas (Trinity and Brazos 

River regions). 
W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 270, 425). Arcadia Park fm. 

(from W. L. Moreman's unpublished description).—Type loc, Arcadia Park sta
tion, 7 ml. W. of Dallas, on Fort Worth-Dallas interurban. Thickness 100± f t ; 
thins to S. and N. ; about 10 ft thick at Austin. Type section consists of 20 tt. 
of blue clay at base, overlain by 1 to 3 ft. of thin Is. flags forming escarpment 
and dip-slope ; upper 75 ft. consists of blue sh. containing numerous calc. concre
tions of various sizes. On Red River the upper part is sandy and lower part blue 
shaly clay with a few thin scattered ss. .seams. In McLennan and Bell Counties 
the unit Is laminated marl. At Austin the lower part is flaggy, laminated marl 
and upper part is blue sh. Is uncon. overlain by Austin chalk; the transition 
zone, Taff's "Fish Bed Cgl..'' consists of clay containing gyp., phosphatlc pebbles, 
and reworked pelecypods and fish remains. Is upper part of Eagle Ford. Overlies 
Britton fm. 

tArchean period (or system). 
A term that was for many years applied to the time (and the rocks) 

preceding the Algonkian period (now discarded) and covering the oldest 
known rocks, but which is no longer used by U. S. Geol. Survey, except 
in the sense of a rock tyt)e—tliat is, .irchenn type, the meaning of which 
is "very highly metamorphosed." For definition of the period see 
U. S. G. S. Bull. 769, pp. 127-135, 192.1. 

tArcheozoic era. 
A time term covering part of Proterozoic era of U. S. Geol. Survey and 

other geologi.'its. As originally defined it included all pre-Camb. time. 
In later usages it was applied: (1) To what for many years was known 
as "Algonkian period;" (2) to what for many years was known as 
"Archean period;" and (3) to Cambrian, fAlgonkian, and tArchean 
periods combined. For original definition and diversity of usage see 
U. S. G. S. Bull. 769, pp. 17-20, 1925. 

fArcher beds. 
Pliocene (lower) : Northeastern Florida. 
W. B. Scott, 1804 (Geol. Soc. Am. Bull. 5, pp. 594-595). Archer beds contain mam

malian fauna much older than those of Peace Creek beds, and represent a very 
different fauna. For strat. reasons Dall regards the Archer deposits as Plio. 

Replaced by Alachua fm., the older name. 
Named for exposures at Archer, Alachua Co. 

Archer County sand. 
Same as Gose sand. Subsurface, Archer Co., Tex. 

tArcliimedes group. 
tArohimedcs limestone. 

Mississippian: Southwestern Illinois, eastern Missouri, northwestern Ar
kansas, and northeastern Oklahoma. 
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Paleontologic names applied in early Mo. repts to Chester, Meramec, and 
Osage groups of present terminology or to parts of these groups. "First 
Archimedes is." (also "Upper Archimedes Is.") was applied to the beds 
above Aux Vases ss. and beneath a ss. at Chester, 111., called by Swallow 
"Chester ss.," which S. Welter stated is Palestine ss. of modern nomen
clature ; "Second Archimedes Is." was applied to Ste. Genevieve Is.; 
"Third Archimedes Is." was applied to Warsaw Is., also to Warsaw and 
Keokuk lss., and to Keokuk is. alone. "Lower Archimedes is." was also 
applied to the lower lss. (See B. F. Shumard, 1873, Mo. Geol. Surv. Rept. 
1856-71, pp. 292-293.) In NW. Ark. and E. Okla. "Archimedes Is." was 
in early repts applied to Pitkin Is. 

Archuleta shale. 
Upper Cretaceous: Northwestern New Mexico (San Juan region). 
C. [E.] Keyes, 1916 (Iowa Acad. Sci. Proc , vol. 22, p. 260; also Conspectus of geol. 

fms. of N. Mex., pp. "2, 5) . Archuleta shales ia here proposed for Animas fm. of 
San Juan region, which Is preoccupied. [On p. 2 he states it consists of 250 ft. of 
cgl., uncon. underlying Puerco fm. and uncon. overlying Maxwell shales. Deriva
tion of name not stated.] 

Corresponds to Ojo Alamo ss. and McDermott fm. (both Upper Cret.) of 
current nomenclature. 

Areola sand. 
A subsurface sand in either Rico fm. or Hermosa fm. of southern San Juan 

Co., SE. Utah. 

tArctic Miocene. 
Name applied in early repts to-plant-bearing rocks in Greenland that are 

now classlfled as Eocene. 

Arctomys formation. 
Upper Cambrian: Alberta and British Columbia. 
C. D. Waleott, 1920 (Smithsonian Misc. Coll.. vol. 72, No. 1, p. 15). Arctomys fm., 

Camb., Alberta. [Waleott fully deflned this fm. in Smithsonian Mi.ic. Coll., vol. 
67, No. 8, pp. 461-462, Mar. 5, 1923. Underlies Sullivan fm.; uncon. overlies 
Murchlson fm.; Is 1,386 f t thick; Is Upper Camb.] 

ArctuTus limestone. 
Pennsylvanian: Eastern Nevada (Ely region). 
A. C. Lawson, 1906 (Univ. Calif. Pub., Bull. Dept. Geol., vol. 4, No. 14, p. 294). 

Argill. and In part sandy Is. which may be designated Arcturus shaly Is., although 
the shaly character Is not always apparent. Is easily distinguished by abundance 
and yellow color of its regolith. Thickness 900 to 1,000 ft. Underlies Buth Is. and 
overlies Ely Is. 

A. C. Spencer, 1 9 n (U. S. G. S. P. P. 96, pp. 26, 28, map). Arcturus Is. was named 
for Arcturus mining claim, on which the fm. occurs. I t is 400± tt . thick, and lies 
In the broad central syncllne of Ely dist. and in SW. corner of ESy quad. In 
both places It Is partly covered by rhyolite flows or by volcanic tuff. Fossils listed. 
Overlies Ely Is. The "Ruth" is. of Lawson is same as Ely Is. 

Ardmore limestone member (of Cherokee shale). 
Pennsylvanian: Northwestern and north-central Missouri and southeastern 

Kansas. 
C. H. Gordon, 1893 (Mo. Geol. Surv. Sheet Rept. No. 2 (vol. 9) p. 20). Ardmore Is.— 

Irregular marly and concretionary fossiliferous Is. in Lower Coal Measures of 
Bevler quad, (covering parts of Macon, Randolph, and Chariton Counties), sepa
rated from underlying Lower Ardmore coal by 25 to 30 f t of sh. with few Inter
stratlfled Is. beds, and from overlying Bevler coal by 6 to 18 Inches ot clay. 
[L^ter repts give thickness 0 to 10 f t Is tHydraulIc Is. of Swallow.] 
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R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 56). Most important Is. in Cherokee 
sh. is in upper part. Ardmore la. has priority for this bed, but Okla. name 
Verdigris Is. has usage. 

Named for Ardmore, Macon Co., Mo. 

Ardness formation. 
Mississippian: Nova Scotia. 
M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 244). 

Arecibo formation. . . 
Tertiary: Puerto Rico. 
C. P. Berkey, 1015 (N. Y. .\cad. Sci. Annals, vol. 26, pp. 10-17). Includes San Stbastian 

shales, Ponce chalky Lss., Juana Diaz marls, Juana Diaz shales, Guanica coral reefs, 
and Quebradillas reef Iss. 

A r e n a l f o r m a t i o n . 

E o c e n e : Mexico. 

J. L. Tutum, 1931 (A. A. P. G. Bull., vol. 15, p. 880). [Assigned to Eo.) 

A r e n d t s v i l l e f a n g l o m e r a t e l en t i l ( in G e t t y s b u r g s h a l e ) . 

U p p e r T r l a s s i c : C e n t r a l s o u t h e r n P e n n s y l v a n i a ( A d a m s C o u n t y ) . 

G. W. Stose, 1929 (U. S. G. S. FairHeld-Gettysburg folio. No. 225). Arendtsville fangl. 
lentil.—Coarse cgl. of rounded cobble and boulders of qtzite, ss., quartz, and some 
aporhyolite in matrix of red'sand, which extends for 20 ini. along foot of South 
Mtn in NE. part of Fairfleld quad., NW. corner of Gettysburg quad, and SE. part 
of Carlisle quad. Estimated thickness 0 to 500± ft. It forms the large hills SW. 
and W. ot .Arendtsville, whence its name. In Carlisle quad, it passes into Is. cgl. 
(unnamed). Is top memb. of Gettysburg sh. 

A r g e n t a l imes tone . 
C. |R.] Keyes, 1924 (Pan-Am. GeoL, vol. 41, p. 37). Lss., 150 ft. thick, underlying 

Park sss., uncon. overlying Bingham qtzite, and composing basal fm. of Aubreyan 
series lu Utah. [Derivation of name not stated.] 

A r g e n t i n e l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

R. C. Moore, 1931 (Kans. Geol. Soc. 5th Ann. Field Cont Guidebook, correlation 
chart) . Argentine Is., new name. Underlies Island Creek sh. and overlies Lane 
sh. Basal part of Lansing group redefined. 

R. C. Moore, 1932 (Kan.s. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 92, 97). 
[See under Wyandotte Is. Derivation of name not stated. On p. 46 Argentine la. 
Is described as consisting of 10 to 32^4 ft. of white irregularly bedded Is. On 
p. 92 Moore states that Argentine is. replaces what had been called lola Is. a t 
Kansas City.] 

G. E. Condra, 1033 (Nebr. Geol. Surv. Paper No. 4. p. 11). Argi-ntine is. Is the 
"lola" at Kansas City, but according to Kans. geologists It is higher in section 
than lola at type loc. 

N. D. NeweU, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 50-60), Argentine la. memb. 
of Wyandollc la. consists of 20 to 30 ft. of light-gray, thin-bedded, wavy Is., 
underlying Island Creek sh. memb. and overlying Quindaro sh. memb. Named 
for Argentine railway station, Kansas City, Kans. Type exposure In a quarry 
S. of 26th and Metropolitan Ave. Comprises main part of so-called lola Is. of 
Mo. and NE. Kans., which is younger than true lola Is. 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell Is author of this 
name. 

tArickaree shale. 
Upper Cretaceous: Northwestern Kansas. 
F. W. Cragln, 1890 (Colo. Coll. Studies, vol. 6, p. 52). Artctoree ahalcs.—Light-

colored, olive, yellowish, and brownish fo.ssiliferous gray shales referred to lower 
part of Fox Hills dlv. Overlie Lisbon shales. 

Conflicts with better established name (Arikaree) for a Mio. fm. These 
beds belong to Pierre sh. No beds of Fox Hills age are known in Kans, 

Named for Arikaree River, Cheyenne Co, 
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Arido sandstone, 
Jurass ic : Northeastern Arizona. 
C. [E.]Keyes, May, 1936 (Pan-Am. Geol. vol. 65, No. 4, pp. 803, 308). Zunian 

aeriea divided Into (descending) McElmo shales, LohaU ss., Montezuma shales, 
and Arido sa. The latter 3 fms. correspond to LaPlata beds of Cross. The Arido 
replaces Gregory's preoccupied name 'Navajo aa., and Is named for Arido Creek, 
In N. part of Navajo Reservation. 

This SS. appears to corresix)nd to Wlngate ss. of U. S. G. S. classification. 
(See A. A. Baker, C. H. Dane, and J. B. Reeslde, Jr., 1936, U. S. G. S. 
P. P. 183, chart opp. p. 37.) 

tArietina bed. 
A paleontologic name applied in some early Tex. repts. to the Lower Cret. 

beds later named Del Rio clay. 

Arikaree sandstone. 
Miocene: Western Nebraska, southeastern Wyoming, southern South Da

kota, and northeastern Colorado. 
N. H. Darton, 1899 (U. S. G. S. 19th Ann. Rept., pt. 4, pp. 7.32, 735, 742, 743-748, 

pis. 82, 83, 84, 85, 88). Arikaree fm.—Series of gray sands, everywhere character
ized by layers of dark-gray concretions which often have a tubular form, under
lying Ogallala fm. in western Nebr. with distinct eroslonal nncon. and overlap. 
Rests (usually conformably) on Gering fm., where that fm. is present; where 
Gerlng is absent, on Brule clay. There Is possibility upper memb. of Gering fm. 
may be basal part of Arikaree fm. The Arikaree enters Nebr. from Wyo., and thins 
out beneath Ogallala fm. In E. part ot Banner Co. Thickness 400 ft. in Scotts 
Bluff Co. and 500 ft. In Sioux and Dawes Counties, the thickness increasing as the 
Arikaree displaces the Ogallala fm. northward. Extensively exposed along Nio
brara River, apparently to E. of Valentine, and occasionally seen along W. edge of 
sand-hill dist., but not yet distinctly recognized in region drained by Loup Forks 
or along Platte River E. of Cheyenne Co. In upper part are beds containing the 
large Daemoi ,,'ix of Barbour. The fm. Includes large amount of volcanic ash as a 
general admixture in Its sediments as well as In beds of considerable extent and 
thickness. Also contains a number of channels filled with cgl. The name Arikaree 
is applied to the fm. because Arikaree Indians were at one time identified with 
area In which It Is most largely developed. 

N. H. Darton, 1903 (U. S. G. S. P. P. 17), mapped Arikaree fm. across 
western northern Nebr. up to S. Dak. line, but did not show any Ogallala 
above it in tha t area. In 1909 (U. S. G. S. W. S. P. 227) Darton mapped 
Arikaree fm. across southern S. Dak. from near Fall River Co. on W. to 
beyond Missouri River on E., did not show any younger fm., and did not 
mention presence of Ogallala fm. in S. Dak. 

According to H. F . Osbom, 1909 (U. S. G. S. Bull. 361, p. 65), the Arikaree 
of NW. Nebr. and SE. Wyo. is all of lower Mio. age, while the Arikaree 
of northern Nebr. and adjacent Little White River region, S. Dak., in
cludes upper Mio. and late middle Mio. deposits equiv. to lower part of 
Ogallala fm. of SW. Nebr., and these late middle Mio. deposits are 
separated from beds equiv. to lower Mio. Arikaree of NW. Nebr. and SE. 
Wyo. by a YAg hiatus. 

H. F. Osborn, 1912 (Geol. Soc. Am. Bull., vol. 23, pp. 247, 249), assigned 
Arikaree fm. of S. Dak. to Mio. and Olig. In 1918 (Am. Mus. N a t Hist. 
Mem., n. s., vol. 2, pt. 1, pp. 9, 12) he stated that Arikaree fm. includes 
some Plio., lower Mio., and possibly some upper Olig. 

E. L. Troxell, 1922 (Geol. Soc. Am. Bull., vol. 33, p. 210), stated that study 
of vertebrate fossils in Marsh collection leads to conclusion Arikaree fm. 
is upper Olig. 

See also Oak Creek fm., Little White River beds, and Ogallala fm. 
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H. J. and M. C. Cook, 1933 (Nebr. Geol. Surv. Paper No. 5), stated that 
vertebrates of "Arikaree" fm. are Mio. and upper Olig. But G. E. Condra, 
preface to same book, stated that he believes the Gering (the equlv. of 
lower part of Arikaree) is Mio. and not Olig., as classified by H. J. and 
M. C. Cook. This would assign all of Arikaree to Mio., which is pres
ent age designation of U. S. Geol. Survey. 

Arisalg series. 
Silurian: Nova Scotia. 
J. W. Dawson, 1860 (Canadian N a t , vol. 5, pp. 135-137). 

fArizona slates. 
jArizonan. 
fArizonian slate. 

Pre-Cambrian: Southeastern «Arizona. 
W. P. Blake, 1883 (Eng. and Min. Jour., vol 35, p. 254). Arizonian al.—An 

extensively developed flne-gralned mica sL This fm. Is very ancient, and Is 
lithologically and to all appearance the equiv. of the Taconic slates of Berkshire, 
Mass., and the Vermont extensions. It is extensively developed In Ariz., and 
being one of the primal series of fms. and fundamental bedrocks of the territory, 
in and upon which such a variety of later fms. are grouped. It deserves the dis
tinguishing name of Arizonian al., which I shall apply to It. I t Is extensively 
exposed to view along the sides of Queen Creek Valley, W. of town of Pinel, where 
It may be seen in a highly contorted, twisted condition traversed by Innumerable 
veins of white quartz, also contorted, and often doubled back and forth uiion 
themselves. This si. extends to SW., flanking the granitic masses of Pinal Range, 
and is there much traversed and broken up by granitic intrusions. This rock 
flnally disappears, westward, under the post-tertiary fms. of Gila plains. 

Same as Pinal schist. Has also been spelled Arizonan and called "Arizona 
slates." 

i 

Arkadelphia marl. (In Navarro group in Texas.) 
Upper Cretaceous (Gulf series) : Southwestern Arkansas, northwestern 

Louisiana, and northeastern Texas. 
E. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 53-56, 188). Arka

delphia sluifeff.-—Alternating bands of marine blue clay and white or orange-
colored sands, 5 ft. thick, ilncon. overlies Washington or High Bluff (Cret.) 
greensands, and underlies Quat. gravels and clays. Basal fm. of Eocene Camden 
series. 

A. C. Veatch, 1906 (U. S. G. S. P. P. 46, p. 28). The dark laminated clays which 
overlie Nacatoch sand and form the "blue dirt" of well drillers along line of Iron 
Mtn Ry from Arkadelphia to Texarkana were named by Hill In 1888 the Arka
delphia shales, from outcrops s t Arkadelphia, Clark Co., Ark. These beds contain 
uppermost Cret. fossils for 100 to 200 ft. above Nacatoch sands, the fossil-bear
ing beds being well developed on YeUow Creek 3 to 4 mi. NW. of Fulton, 5 to 6 
ml. f{. of Hope, N. and NW. of Emmet, and at Arkadelphia. Thus far no fossils 
have been found In upper portion of this fm., which extends without any apparent 
break to the Eocene sand beds forming the sandy bills S. of Iron Mtn Ry. Thick
ness 200 to 300 ft. a t Arkadelphia, 500 ft. a t Lanesburg, 500 to 600 tt . a t Hope and 
Spring Hill, and 500 ft. at Texarkana and Shreveport. 

C. H. Dane, 1929 (Ark. Geol. Surv., Bull. 1) . The outcrops near Arkadelphia are 
now known to be upper part of the Nacatoch, which is unusually weU stratified 
and consists of alternating clay and sand in this vicinity. The outcrops along 
Mine Creek are part of the clay phase of Toklo fm. Exact location of outcrops 
cited [by Hill] in southern Hempstead Co. Is not known to writer, but a locality 
about half way btw. Fulton and Washington might be either in uppermost Naca
toch or possibly in lowest, part of marl now deflned as .\rkadelphla. The "dark 
laminated clays" which according to Veatch are well developed on YeUow Creek 
3 to 4 ml. NW. of Fulton, 5 to 6 mi. N. of Hope, N. and NW. of Emmet, are not 
the "blue clay and yellow sand outcropping in vicinity of Arkadelphia" to which 
Hill flrst applied the name Arkadelphia, and a new name would have been desirable. 

file:///rkadelphla
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The naihe, however, tias now become firmly entrenched in geologic literature, al
though somewhat modified from the sense in which it was used by Veatch; and it 
now seems best to retain It, although with the clear uiiderstanding t ha t . t he fm. 
typically oiitcrops 2 to 3 ml. NW. of Fulton and at numerous localities 5 t() 7 mi. 
N. and NW; ot Hope. Thickness 120 to 160 ft. I t is possible basal few ft. of fm. 
outcrops, though not typically, a t Arkadelphia; and this is an additional reason 
for retentloii of the name. 

Top fm. of Upper Cret or Gulf series in S'VV. Ark. Uhcbu. overlies Naca
toch sand and uncon. underlies Midway fm. According to 1925 and 1926 
studies of L: W. Stephenson and C. H. Dane, marl is more appropriate 
iithblogic designation than either shale or clay, by both of which names 
it has been called. 

Arkadelphia clay. 
Same as Arkadelphia marl, the present adopted name. 

fAi-kansan series. 
Pennsylvanian: Western Arkansas and eastern Oklahoma. 
C. R. Keyes, 1901 (Iowa Acad. Set Proc, vol. 8, pp. 119-132). Arkdnsan ae r i e s . ^ 

Series of coal meastires, 0 to 18,000 ft. thick, representing practically uninter
rupted deposition, and locally underlying Diss Moines series and overlying Missis
sippian series. Limited above by. base of Cherokee sh., or base of Grady coal in 
Okla., and limited below by top of Miss. Includes (descending) Sebastian, Spadra, 
Norristown; Bodnville, Appleton, Danville, and Millstone grit terranes. Repre
sents, locally, lower par t of Penn. series. [In 1931 Keyes replaced this name 
with Yellian series ] 

Nained for valley of Arkansas River, Ark. and Okla. 

tArkansas marls. 
Miocene (upper) and Pliocene: Cetitral southern Colorado. 
F. V. Hayden, 1869 (U. S. Geol. Surv. Colo, and N. Mex. 3d Ann. Rept , pp. 75-91). 

In valley of the Arkansas N. of Poncha Pass is a flne development of light-colored 
marls, doubtless of same age as Santa Fe marls, which I have designated by iiame 
of Arkansas marls. They occupy entire valley of the Arkansas, which Is 40 mi. 
long and 5 to 10 mi. wide. Assigned to Plio. 

Same as Santa Fe fm., of upper Mio. and Plio. age. 

tArkansas sandstone. 
Pennsylvanian and Permian: Central southern Colorado. 
F. M. Eridllch, 1874 (U. S. Geol. and Geog. Surv. Terr. 7th Ann. Rept , p. 312). 

Arkansas as.—Bed ss., 5,000± ft. thick. In Sangre de Cristo Range the sss. are 
Ihterstratlfied with lss. and shales and rest directly on granite. Assigned to 
Carbf. Is overlain by gray and bluish lss. and underlain by gray saccharoldal 
Is. Named for proximity to Arkansas River. 

F : M. Bndlich, 1878 (U. S. Geol. and Geog. Surv. Terr. 10th Ann. Rept , p. 129). 
Arkansas ss. assigned to Upper Carbt Thickness 2,400 to. 4,000 f t Consists of 
red sss. and shale. Occtirs along Arkansas River and in Sangre de Cristo Range. 

C. E. Slebenthal, 1910 (U. S. G. S. W. S. P. 240, p. 35). Looking up valley of 
Willow Creek Park, SE. of Crestone, Is a ledge of cgl., here called puddlngstone 
cgl., because many of the bowlders In it are themselves conglomeratic, which was 
called "Arkansas ss." by Endlich. 

A r k a n s a s n o v a c u l i t a 

Midd le a n d Uppe r (? ) D e v o n i a n : S o u t h w e s t e r n A r k a n s a s a n d s o u t h e a s t 
e r n O k l a h o m a . 

L. S. Grlswold, 1892 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 3, pp. 57-61, 69, 85, 
87—113). Arkanaaa atone [also repeatedly called .Arkansas novaculite].—True 
novacullte which occurs associated with shales into which it grades through 
opaque flinty layers. Resembles chert in structure, composition, and manner of 
occurrence. Thickness 500 or 600 ft., which generally includes some flinty 
shales and soft shales or sss. The novaculites proper are the prominent members. 
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however, and occur in massive beds from few inches to 12 or 15 ft. thick. All 
highly siliceous rock except occasional sss. is novaculite or flinty sh . ; there is no 
true chert or flint, although hard spots or masses are called flint by quarrymen. 
The Arkansas stone Is a typical memb. of the novaculite fm.. In which the two 
stones (Arkansas novaculite and Ouachita stone) occur. 

A. H. Purdue, 1909 (Slates of Ark., Ark. Geol. Surv., pp. 30, 39-40). Arlfconeas 
novaculite.—Massive white and variegated novaculfte with alternating filnt and 
sh. layers in upper halt. Lower 300 ft. wholly novaculite. Thickness 0 to 800 
f t Uncon. underlies Fork Mtn sL and overlies Missouri Mtn' si. 

H. D. Miser, 1917 (U. S. G. S. Bull. 660, p. 66). Arkansas novaculite consists of 3 
lithologic divisions: A lower one made up almost entirely of massive white no
vaculite, a t whose top is one of the two manganese horizons; a middle one con
sisting mainly of thin layers of dense dark-colored novacullte Interbedded with 
sh. and having a cgl. of local distribution at i ts base; and an upper one consisting 
chiefly of massive, highly calc. novaculite which also yields manganese. Thick
ness 250 to 950 ft. Uncon. underlies Stanley sh. and overlies Missouri Mtn si. 
Some sh. a t ba.se of Stanley sh. has In places been altered to si., to which name 
"Fork Mtn si." has been earlier applied. 

The upper part of lower memb. contains Middle Dev. fossils; the lower 

par t of middle memb. contains fossils that were identified by E. O. Ulrieh 

as Upper Dev. (Genesee) ; the upper memb. may be post-Dev. (See 

H. D. Miser and A. H. Purdue, U. S. G. S. BulU 808, 1929, pp. 57-59.) 

C. L. Cooper, 1933 (Geol. Soc Am. Bull., vol. 44, No. 1, p. 211). At Caddo Gap, 
Montgomery Co., west-central Ark., the Arkansas novaculite Is 900 ft. thick and 
typical of the fm. in Ouachita Mtns. I t Is divisible Into 3 lithologic units (de
scending) : (1) Mostly massive calc. novaculite; (2) interbedded dark-colored 
dense novacullte and sh. ; (3) almost entirely massive thick-bedded novaculite. 
Ulrieh, on basis of fossils from novaculite beds near Tl, Okla., holds that the 
lower dlv. Is of Onondagan age. Evidence furnished by conodonts Indicates upper 
and middle divisions are Miss. Of 45 sp. in the novacullte, 27 occur In the Wood
ford, 13 in the Hardin, and 17 in the Chattanooga. The fm. therefore shotild be 
redeflned. Writer suggests Caddo Oap for Miss, part when necessary detailed 
mapping has been done. [Proof that the beds referred to are Miss. Is lacking. 
The U. S. Geol. Survey stlil classifies them as Dev. (? ) . ] 

Named for quarries in Ark. and for fact that the quarried rocks have long 

been known to the trade as Arkansas novaculite. I t is the principal ftn. 

of Ouachita Mtns. 

Arkansas black marble. 
Trade term for very fine-grained, even-textured, and uniformly shaded 

black marble occurring in large quantities in Fayettevllle and Pitkin fms. 
(both of Miss, age) of northern Ark. 

Arkona. 
Name applied to a glacial lake, of Pleist. age, in Great Lakes region. (See 

U. S. G. S. Mon. 53, 1915, p. 469.) 

Arkona beds. 
Devonian: Ontario. 

A. W. Grabau, 1917 (Jour. Geol., vol. 26, p. 341). 

Arlington formation. 
Mississippian: Northern California (Taylorsville and Lassen Peak regions)-
J. S. Diller, 1892 (Geol. Soc. Am. Bull., vol. 3, pp. 370-394). Arlington beds.— 

Slates and sss. with traces ot cgl. ; 5,700 ft. thick. No fossils, but as they lie 
beneath Shoo Fly beds at one end and are associated with Sil. slates at the other, 
they are regarded as probably belonging to upper Paleozoic. Older than Shoo Fly 
beds and younger than Taylor[s]vilIe slates. 

J . S. Diller, 1008 (U. S. G. S. Bull. 353). Arlington fm.—Chiefly flne, gray, thin-
bedded ss., with some sh. in part slllclfled and a few beds of cgl. In lower memb. 
yellowish shales prevail and grade up into the shaly and thin-bedded greenish 

http://ba.se
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gray ss. of middle memb., which Is well exposed In bold escarpment of Arlington 
Heights. In upper memb., which Is well exposed about Crystal Lake, slaty gray 
shales are most abundant, with local cgls. and highly slllclfled red Jaspery portions 
near top. Measured thickness 6,700 ft. Is separated from overlying Shoo Fly fm. 
by great thickness of Taylor meta-andeslte. Is younger than Taylorsville fm. 

N a m e d for A r l i n g t o n H e i g h t s , P l u m a s Co., w h i c h is composed of t h e fm., 

a n d w h e r e m i d d l e m e m b . i s we l l exposed . 

A r l i n g t o n l a k e beds . 

P l e i s t ocene a n d l a t e T e r t i a r y : C e n t r a l n o r t h e r n Oregon . 

E. T. Hodge, 1930 (Monthly Weather Rev., vol. 68, pp. 405-441). Arlington lake 
beds.—Lake beds and stream gravels of white ash, diatomaceous material, and 
gray silts, 200 ft. thick. Furnish evidence of period of extensive flooding of 
Cascade Range at a time contemp. with deposition of The Dalles and Madras fms. 
Underlie extensive moralnal deposits and bear on their surface enormous glacial 
erratics. Occur on S. side and very close to Columbia River. Greatly eroded. 
Once extended as far S. as Willamette, as far W. as The Dalles beds, as far N tn 
N. side of Columbia Elver, t n d unknown distance to E. Conviction prevails that 
Dalles, Madras, and Arlington fms. represent a period of aggradation during flr^ 
glacial stage. 

E. T. Hodge, 1931 (Geol. Soc Am. Bull., vol. 42, No. 3, pp. 924-968). Early Pleist 
fossils in gravels of Arlington fm. near Umatilla. Uncon. overlies Columbia 
Blver basalt (Mio) . 

E. T. Hodge, 1932 (Univ. Oreg. Pub., Suppl. to Geol. Ser., vol. 1, No. 6) . Arlington 
lake beda.—Pleist. fossils in older gravels. Perhaps part of fm. Is Recent. The 
name Is not wholly distinctive of this fm., and In later publications we propoae tf> 
call It Bhutler fm. On E. side of Deschutes Blver the fm. Intergrades with Madras 
fm. Lies uncon. on Columbia Eiver basalt. The lake beds and gravels occur aa 
eroslonal remnant patches up to elev. of 1,750 ft. 

T h e t o w n of A r l i n g t o n i s n e a r S b u t l e r . 

t A r l l n g t o n t r a p s . 

N a m e app l i ed by N. H . D a r t o n (U. S. G. S. Bul l . 67, 189(5i), t o s e v e r a l sma l l 

s h e e t s of P a l i s a d e d i a b a s e ( i n t r u s i v e ) n e a r A r l i n g t o n , H u d s o n Co., N. J . 

A r l i n g t o n m o r a i n e . 

P l e i s t ocene (Wiscons in s t a g e ) : N o r t h e a s t e r n I l l ino is . ( S e e M. M. Le igh ton , 
16th I n t . Geol. Cong. Guidebook 26, 1932, p i 2.) 

A r l i n g t o n H e i g h t s m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n I l l ino i s . ( S e e M. M. Le igh ton , 

16th I n t . GeoL Cong. Guidebook 28, 1932, p . 15.) See a l so TirUey P a r k 
m o r a i n e . 

A r m e n d a r i s l imes tone . 
O r d o v i c i a n : New Mexico . 

C. B. Keyes, 1915 (Iowa Acad. Sci. Proc , vol. 22, pp. 259, 260). Ar«i«n<Iorf» laa.— 
Lss., 300 ft. thick, underlying Montoyan series and uncon. overlying late Camb. 
qtzites (Lone terrane) In N. Mex. The main body of Early Ordovldc lss. well 
displayed In Sierra de los C^ballos. [Derivation of name not stated.] 

A r m e n i a l i m e s t o n e l en t i l (of O s w a y o f o r m a t i o n ) . 

D e v o n i a n or C a r b o n i f e r o u s : (Central n o r t h e r n P e n n s y l v a n i a ( B r a d f o r d 

C o u n t y ) . 

H. S. WllUams and E. M. Kindle, 1906 (U. S. O. S. Ball. 244). Armenia U. lentil of 
Oswayo fm.—Is No. 29 of Armenia Mtn section, Bradford Co. Contains probably 
not more than 26 per cent of lime., but since no other bed In section above the 
Chemung contains an appreciable quantity of lime. It Is regarded as a Is. Thickness 
10 to 26 ft. Lies 149 ft. below top of Oswayo fm. Contains Carbf. flsb remains. 
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Armstrong member (of Cuyahoga formation). 
Mississippian: North-central Ohio (Wayne County). 
G. W. Conrey, 1921 (Ohio Geol. Slfrv., 4th ser.. Bull. 24, p. 54). Armstrong memb. 

of Cuyahoga fm.—Greenish buff, flne-grained ss., 25 to 35 ft. thick. Upper part in 
layers 2 to 6 inches thick ; lower 25 ft. massive, irregularly bedded, with marked 
tendency toward lenticular beds. Underlies -Black Hand memb. and overlies Bur-
bank memb. Named for exposure near village of Armstrong, Wayne Co. 

Armuchee chert. 
Lower and Middle Devonian: Northwestern Georgia. 
C. W. Hayes, 1902 (U. S. G. S. Rome folio. No. 78, p. 3). Armuchee chert.— 

Eusty, sandy, bedded chert, at places grading into ferruginous .ss. Thickness 0 to 
60 ft Underlies Chattanooga sh. and overlies Rockwood fm., on N. side ot 
Coosa Valley, NW. of Coosa fault. Probably contemp. with Frog Mountain as., 
of Oriskany age, which Is present In only SW. corner of Rome quad. 

C. Butts, 1927 (U. S. G. S. Bessemer-Vandlver folio. No. 221, p. 10). Typical 
Frog Mtn ss. is ail of Onondaga age. It extends NE. into Ga., where it Is 
present In Lavender Mtn and in Horseley Mtn, about 1 m. W. of Rome, and 
was mapped by Hayes In Armuchee chert. In both of these mtns this ss.. la 
Immediately underlain by fossiliferous chert which belongs to Armuchee chert o( 
Hayes as described In Eome folio. 

Named for exposures around Armuchee, Floyd Co. 

Arnheim shale. (In Richmond group.) 
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and west 

central Kentucky and Tennessee. 
A. F. Foerste. 1905 (Sci., n. s.. vol. 22, p. 150). Arnheim bed Introduced to replace 

preoccupied name Warren. Consists of sh. and clay, with nodular clay layer al 
top. Thickness 63 tt. Underlies Waynesvllle bed and overlies Mount Auburn 
bed [upper part of McMillan fm.]. 

Adopted to include a t top beds called by A. P. Foerste Fort Ancient div. 
of Waynesville, which, because of fauna and strat . break at their top 
more properly belong to Arnheim than to overlying Waynesville, ac
cording to E. O. Ulrlch and C. Butts. Foerste also originally stated that 
his Fort Ancient div. is more closely related faunally to Arnheim than 
to Waynesville. In Ohio the Arnheim is chiefly sh. and is called . imhcim 
sh . ; in Ind. and Ky. it consists of clay and sh. with Is. layers and is 
called Arnheim fm.; in Tenn. it is wholly is. and is called Arnheim Is. 
Basal fm. of Richmond group. 

Named for Arnheim, Brown Co., Ohio. 

Arnheim limestone. 
Upper Ordovician : Western Tennessee. See under . imheim sh. 

Arnold amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Local name, in use many years. Used by B. S. Butler in U. S. G. S. P. P. 

144, 1929. Is same as Ashbed amygdaloid. The mineralized part is 
the Arnold lode. 

Named for occurrence In Arnold mine, Keweenaw O). 

Arnold flow. 
Includes Arnold amygdaloid and underlying trap. 

Arnold member (of Deese formation). 
Pennsylvanian: Central southern Oklahoma (Carter County). 
C. W: Tomlinson, 1028 (Okla. Geol. Surv. Bull. 40Z, p. 15). Arnold memb., near 

middle of Deese fm., N. of Ardmore, includes a fossiliferous Is. up to 50 ft 
thick. 
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C. yf. Tomlinson, 1828 (Okla. Geol. Surv. Bull. 46, pp. 36-88). Arnold memb., 
near middle of Deese fm., consists of (descending) : ( I ) Medium-grained massive 
buff SB., BO f t ; (2) sh., 6 0 ± f t . ; (3) Is. (fossiliferous, thin-bedded, more or less 
earthy and lumpy, Interbedded with calc sh., and carrying lenses of smoky 
chert), 5 0 ± f t . ; (4) 100± foot Interval; (6) richly fossiliferous shales associated 
with float or smoky chert. Named for Arnold's Eeef, on Arnold farm. In sec. 
83, T. 3 8., E. 1 B. [Coliminar section on pi. 18 shows 1,900± ft. of s t ra ta btw. 
Arnold memb. and mder ly lng Devil's Kitchen memb. of Deese fm.] 

See a l so C. W , T o m l i n s o n , A, A. P . G, Bul l . , vol. 18, No. 8, 1934, p . 1065. 

A m o l d s b u r g s a n d s t o n e . ( I n M o n o n g a h e l a f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n W e s t V i rg in i a a n d e a s t e r n Ohio. 
B. V. Hennen, 1911 (W. Va. Oeol. Surv. Bept. Wirt, Roane, and Calhoun Counties, 

pp. 67, 202, 506). Amatdsburg as.—Coarse brown and gray ss. forming high 
pebbly cliffs. Thickness 25 to 4S ft. Lies 40 to 50 ft. below Uniontown Is. and 
overlies Lower Uniontown coal. Named for Arnoldsbnrg, Calhoun Co., W. Va. 

A r n o l d s b u r g l imes tone . ( I n M o n o n g a h e l a f o r m a t i o n . ) 
P e n n s y l v a n i a n : E a s t e r n O h i o a n d n o r t h e r n W e s t V i r g i n i a . 
W. -Stout, 1829 (W. Va. Acad. Sci. Proc , vol. 3, pp. 140, 148). Arnoldsburg la. 

(new) Is a bull hard stratum occupying most of interval btw. Fulton green sb. 
and Arnoldsburg ss. In northern pan-handle region of W. Va. and belonging 
just below horizon of Lower Uniontown coal. Thickness 0 to 15 feet. Named 
for association with Amoldsburg ss. 

E. E. Lamborn, 1930 (Ohio Oeol. Surv., 4th ser.. Bull. 36, pp. 181, 244-247). In 
many parts of W. Va. and eastern Ohio the Is. btw. Unlontirwn coal and Fulton 
green sb. Is divided Into 2 well-deflned Is. horizons separated from each other 
by aren. sh. or ss. The lower part of this Is. lies In contact with or closely 
above Fulton sb., and upper part Is usually a few ft. below Uniontown coal. 
D. B. Beger of W. Va. Geol. Surv. proposes to restrict nniontovm la. to that 
part which lies closely below Uniontown coal and to nse Amoldsburg tor the Is. 
which lies close above Fulton green sh. The term Arnoldsburg is hereby accepted 
by Ohio Qeol. Surv. and will be used In this and subsequent repts on Monongahela 
series of this State. The Uniontown Is. formerly included Arnoldsburg ss. and 
Amoldsburg Is. horizons. [Thicknesses of Arnoldsburg Is. given by Lambom 
range from 3 to 12 ft. In Jefferson Co., Ohio, but In some sections the name 
Uniontown la. Is applied to all the Iss. and shales overlying Fulton green sh.] 

D. B. Beger, 1931 (111. Geol. Surv. Bull. 6(), pp. 217-238), In generalized section 
of Monongahela ttn. ot W. Va., gave following downward succession : Uniontown 
coal, 0 to 2 ; gray or red ah., 0 to 10 ; Uniontown Is., 0 to 16; red or green sh. 
with thin sss. and lss.. 44 to 59 ; Arnoldsburg ss., 25 to 80 ; sh., 0 to 5 ; Lower 
Uniontown coal, 0 to 1 ; Arnoldsburg Is., yellow, fresh-water, 0 to 6 ; Pulton green 
8b., 0 to 5. 

W. Stoat, 1031 (111. Geol. Surv. BuU. 60, p. 212), In generalized section of Monon
gahela fm. of Ohio, gave following downward succession: Uniontown coal, 10 
inches; Uniontown sh. and Is., 5 f t . ; Amoldsburg ss., 8 f t . ; Arnoldsburg coal 
absent ; Amoldsburg Is. and calc sh., 37 ft . ; Fulton green sh., 4 ft. 

A m o t t m o r a i n a 

P l e i s t o c e n e ( I l l i n o i a n ) : N o r t h - c e n t r a l W i s c o n s i n . 

S. Weldman, 1907 (Wis. Geol. and Nat. H i s t Surv. Bull. 16). Named for Amott, 
Portage Co. 

A r o o s t o o k l imes tone . 

S i l u r i a n : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. S. Williams, 1900 (U. 8. G. 8. Bull. 165, pp. 21, 44-^6) . Under name Aroostook U. 
are grouped the calc. shales and slates covering large part of eastern twp of 
Aroostook Co. The Aroostook Elver cuts them from Wade Twp to Its Junction 
with the St. John. The few fossils Indicate Clinton age. Is regarded aa older 
than Sheridan ss. and Ashland sh. and Is. and as representing base of Bll. in this 
region. 
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Aroos took F a l l s d i a b a s e . 

Age ( ? ) : N o r t h e a s t e r n M a i n e (Aroostoipk C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 115, 175^177). Aroostook Falls 
diabaae.—Dark-gray rock, with characteristic lamprophyrlc appearaiiiQe. Oeiur's 
In a number of dikes cutting the blue Is. of the region. Nained for occurrence 

at Aroostook Falls, Aroostook Co. 

O n 1933 geol. m a p of Maine , by A. K e i t h , t h e d i a b a s e of Xroos took Co. l8 
m a p p e d in block d e s i g n a t e d " m a i n l y Sil., btjt sorne of Dey . age . " 

A r p i n c o n g l o m e r a t e a n d q u a r t z i t e . 
P r e - C a m b r i a n ( u p p e r H i i r o n i a n ) : Ceritr 'al n o r t h e r n ' W i s c o n s i n (Wooi l 

C o u n t y ) . 
S. Weldman, 1907 (Wis. (^ol. Nat. Hlstj Surv. Bull. 16, p. 366). Arpin ctH, and 

qtzite.—ytzlte, probably 200 to 500 ft._̂  thick, which resembles Baraboo qtzite. 
Exposed immediately S. ot Arpin, Wood Go. Coptalns pefibles of powers Bluff 
qtzite. Is either upper or ntiddle Huronian, 

C. B. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, chart opp. p . ' 598) , 
assigned this fm. to "Anirfiikle group (upper Hu'ropian)." 

A r r a s t r e q u a r t z i t e . 

P r o b a b l y L o w e r C a m b r i a n : S o u t h e r n C a l i f o r n i a ( S a n Berhardinc)( County)- . 
F. E. Vaughan, 1922 (Cali t Univ. Pub., Dept Geol. Sci. bull. , vol. 13, No.,9, ftp. 

344, 351, 352-365, and map). Arraatre qtzite—The oldest s^i'iijehtiirles poytlyely 
identified as such In the region. Qtzites, and quartzose schls'ts, chiefly thin 
bedded, In beds less than 6 Inches thick. Differs from Sara'goss'^ qti l te in tb'at 
It contains no beda up to 5 and 10 ft. thlck^ of pure (Qtzite, no pure sac
charoldal qtzite, no coarse angular grits, pebble cgl., or cross bedding.^ No fossils 
found. Grades into Furnace Is. above. Floor on which it was lai'd do\?n has been 
destroyed by granite Intrusions. 

N a m e d for A r r a s t r e Creek , Sah B e r n a r d i n o Co. 

A r r i b a n ser ies . 

A t i m e t e r m app l i ed by C. R, K e y e s (Sci. , n. s., vol. 23, p . '92i , a n d Xni. 

J o u r . Sci., 4 t h , vol. 21 , pp. 298 -300 ; 1906) to 500. ft. of sss , s a id to lirjder-

lie h i s L l a n o E s t a c a d a n ser ies , to over l ie h i s W a s a t c h a h se r ies ih N . Me:;. , 

a n d to i nc lude S a n t a F e fm. a n d Ga l l s t eo ss . D e r i v a t i o n of h a i n e n o t 

s t a t e d . 

A r r o w h e a d l i m e s t o n e m e m b e r (of M o n t e Cr i s t o l i m e s f o n e ) . 
Miss i s s ipp ian ( m i d d l e ) : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) , 

D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 9, 18, e t c ) . Arrowhead la., meni6.-r 
Alteriiating layers of thin-bedded blue and gray is. and gray sh. ; highly fossilif
erous ; no chert. Thickness 10 to 20 ft. Underlies Yeliowpine Is. and overlies 
Bullibh dol., all members of Monte Cristo Is. Named for Arrowhead prospeqt, 
sec. O; T. 24 S., E. 58 E., Goodsprings quad. Fossils (listed) are mlijdle Miss?, 
according to G. H. Glfty. 

tAr rowin l i i k a r k o s i b gneiss . 
P r e - C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( P h i l a d e l p h i a r e g i o n ) . 

F. Bascom, 1904 (Am. jour . Set, 4th, vol. 17, p.. 143). Arrowmink drkosic gneiss 
correlated with Baltimore gneiss. [In U. S. ,G. S. Phllade'lphia folio. No. 16?, 
1909, Baltimore gneiss was used, and Miss Bascom states (Dec. 5, 1936) that 
later work has not changed this Identiflcation-.] 

A r r o y o f o r m a t i o n . ( I n C lea r F o r k g roup . ) 

P e r m i a n : C e n t r a l T e x a s ( T a y l o r a n d R u n n e l s C o u n t i e s r e g i o n ) . 

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, pp. 4 5 ^ 6 ) . [See 1918 
entry under Abilene fm.] 

Most geologists (including U. S. Geol. Survey and Tex. Geol. Survey, Sellards, 
1933) now Include Arroyo fm. In Clear Fork group, but some geologists have 
Included it in Wichita group. 
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A r r o y o Seco g r a v e l . 
P l e i s t o c e n e : N o r t h e r n C a l i f o r n i a ( M o k e l u m n e R i v e r B a s i n ) . 

A. M. Piper, H. S. Gale, and H. E. Thomas (U. S. G. S. W. S. P. 780, In press). 
Arroyo Seco gravel—Water-worn cobbles, gravel, and sand derived chiefly from pre-
Cret crystalline rocks. Is a pediment gravel that mantles the dissected Arroyo 
Seco pediment in Arroyo Seco Land Grant, along W. front of Sierra Nevada. 
Thickness 0 to 19 ft. Contemp. sediments presimiably exist to much greater thick
ness beneath cover In axis of California trough. Underlies Victor fm. and lucon. 
overlies Laguna fm. (PUo, ?), 

Artemlsa limestone. 
Cretaceous: Cuba, 
J. W. Lewis, 1932 (A. A. P. G. Bull., vol. 16, p. 537). [Assigned to Jurassic or 

Cret.] 

A r t e m i s i a g r a v e l . 
P l e i s t o c e n e : G r e a t L a k e s reg ion ( O n t a r i o a n d M i c h i g a n ) . 

W. E. Logan, 1863 (Canada Geol. Surv. Repts 184.3-63, pp. 887, 908-909). Artemisia 
gravel.—A belt of loose gravel, stretching southward across the peninsula of west
ern Canada from near Owen Sound to Brantford, a distance of 100 ml. Average 
breadth of belt 23 ml. Covers total area of more than 2,000 sq. ml. The gravel 
Is all well rounded and generally coarse; often constitutes what might properly 
be called shingle, being loose and free from any admixture of clay; and It is 
distinctly stratlfled. After forming a northward spur In Euphrasia Twp It reaches 
Beaver River in the N. of Artemisia. Relations to Algoma sand and to Saugeen 
clay not fully determined. [In table on p. 887 It is placed btw. Saugeen clay 
below and Algoma sand above.] Near Brantford It rests on Erie blue clay. 

J . W. Spencer, 1890 (Geol. Soc Am. Bull., vol. 1, pp. 85-86). Artemisia gravel of 
Canadian Survey Includes sand, gravel, and even till deposits of all kinds and ages. 
The term should be restricted to the ridges occupying position of the very high-
level beaches. Named for Artemisia Twp, Ontario. 

Artesia sand. 
Subsurface sand, of Perm, (probably Capitan) age, in Artesia field, Eddy 

Co., N. Mex. 

Arthrodiran sandstone. 
Upper Devonian : Central Arizona. 
See Sycamore Creek ss., also Jerome fm. Paleontologic name, based on con

tent of fishes of group Arthrodira. 

Artibonite group. 
Miocene: Haiti. 
W. P. Woodring, 1922 (Haiti Oeol. Surv., S t r a t and structure of central plain, 

Washington). Includes Las Cahobas fm., Thomonde fm. and Malsade tongue, and 
Madame Jole fm. 

Arundel formation. (Of Potomac group.) 
Lower Cretaceous: Eastern Maryland. 
W. B. Clark, 1897 (Md. Geol. Surv. vol. 1, pp. 156, 190). Arundel /m.—Series of 

large and small lenses of Iron-ore bearing clays which occupy ancient depressions 
In surface of Pa tu ien t fm. The largest lenses nearly 125 ft. thick. The clays 
are highly carbonaceous. Llgnitized trunks ot trees are Often found in upright 
position with their roots still intact. Vast quantities of nodules of Iron carbon
ate are scattered through the tough dark clays. In upper part of fm. the car
bonate ores have changed to hydrous oxides of iron. Fossils mainly dinosaurian 
remains. Uncon. underlies Patapsco fm. Included in Potomac group. Named for 
Anne Arundel Co. 

. \ r v o n i a s la te . 
Upper O r d o v i c i a n : C e n t r a l V i rg in ia ( J a m e s R i v e r r e g i o n ) . 
T. L. Watson and S. L. Powell, 1911 (Am. Jour. Sci., 4th, vol, 31, pp. ,36-43). 

West of Blue Ridge the Martinsburg sh. [Upper and Middle Ord.] was laid down 
at about same time as Quantico and Arvonia belts of al. 

file:///rvonia
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T: L. Watson, 1916 (Va. Geol. Surv. geol. map of Va.). [Map explanation states 
that the Ord. (Cincinnatian) block "Includes the Arvonia and Quantico slates of 
the Piedmont Plateau province."] 

A. I. Jonas, 1927 (Geol. Soc. Am. Bull., vol. 38, p. 119, abstract). At the James 
River, In Va., Arvonia slates, of Chazyan age, are infolded In a continuation of 
the Peach Bottom syncllne. 

A. I. Jonas, 1927 (Geol. Soc. Am. BuU., vol. 38, pp. 841-842). Arvonia s!.—Blue 
slates which uncon. overlie Peters Creek fm. and Precambrlan granite, with a 
basal cgl. present in part of area. Have been previously mapped and described but 
not named. Writer proposes name Arvonia slates for these beds. Bassler classi
fies fossils as probably of Chazy [Lower Ord.]. age. Exposed at Arvonia. 

A. I. Jonas, 1932 (Va. Geol. Surv. Bull. 38, p, 25). Fossils have been found In 
Arvonia si. by Darton (Am. Jour. Set., 3d, vol. 44, pp. 50-52, 1892) and others In 
an old quarry E. of Arvonia Station. They include crlnolds, bracblopods and trl-
lobltes of late Ord. (Maysville) age, according to personal communication from 
C. Schuchert and R. S. Bassler. SI. of same age occurs near Quantico [Quantico 
si.] and Dumfries, in NE. Va. The Arvonia si. Is similar In character to Peach 
Bottom si. of Md. and Pa., whose age is not known because no fossils have been 
found in it. 

TArvonian. 
A term applied in some early repts to the felsites and quartz porphyries 

of lower part of Huronian series. The name was Imported from Wales. 
(See J. D. Whitney and M. E. Wadsworth, 18S4, Harvard Coll. Mus. 
Comp. Zool. Bull., vol. 7, geol. ser. vol. 1, No. XI, pp. 561, 562; also C. R. 
Van Hise and C. K. Leith, 1909, U. S. G. S. Bull. 360, p. 88 and index.) 

Asbury clay. 
Miocene (upper) : Eastern New Jersey (Monmouth County). 
H. B. KUmmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 145). Asbury 

clay'-—Dark clay with thin lamlnte of sand. Thickness 0 to 12 ft. Believed to 
lie below the great mass of "fluffy sand," which underlies Alloway clay In Glou
cester and Salem Counties. Present in Monmouth Co., but absent In Burlington 
Co. and SW. to Salem Co. Not certainly known whether Asbury clay forms a single 
well-deflned bed of wide extent and varying thickness, or is a series of overlapping 
lenses, some thin, some thick, separated by beds of fine, loose, light sand, all oc
cupying about same general horizon. Evidence seems most to favor latter view. 
Bests uncon. on Eocene marl. Named for development Just W. ot Asbury Park. 

I s a part of Kirkwood fm. 

Ashawa till. 
A term employed by C. [R.] Keyes to cover the Wisconsin till of Iowa, also 

(Pan-Am. Geol., vol. 58, p. 203, 1932) to a single till sheet of Wisconsin 
stage. 

Ashawan. 
Name proposeid by C. [R.] Keyes (Pan-Am. Geol., vol. 45, pp. 150-151, 

1926) to replace Wisconsin, as applied to the late Pleist till of Keewatln 
glacier, with suggestion that Wisconsin be restricted to the late Pleis t 
till of the Labradoran glacier. 

Ashbed amygdaloid. (In Ashbed group.) 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 66. 68, 102, 116, 129, and 

chart). ScortBceous amygdalolds called "Ashbed." Probably = Hancock or South 
Pewabic bed of Houghton Co. Thickness about 180 ft 

R. D. Irving, 1883 (U. S. G. S. Mon. 6, p. 173). The amygdaloid of bed 66 Is the 
layer so well known as.the Ashbed, though the name Is certainly a misnomer 
Bo far as it means to Indicate an origin In the condition of volcanic ash. 

Belongs to Ashl)ed group and has been worked in old Ashbed mine, 
Keweenaw Co. The mineralized part is Ashbed lode. 
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A s h b e d flow. 
I n c l u d e s Ashbed a m y g d a l o i d a n d u n d e r l y i n g t r a p . 

A s h b e d g r o u p . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

R. D. Irving, 1883 (U. S. G. S. Mon. 5, pp. 172-173, 178; 186, plS. 17 and 18). 
A series of diabaile and diabase amygdaloid flows, Including cgls., underlying 
Marvlne's group C and overlying the Greenstone group. Thickness 618 ft. 

Acco rd ing to A. C. L a n e (Mich. Geol. a n d Biol . Su rv . P u b . 6, geol. ser . 4, 

1911) t h e Ashbed g r o u p is 1,239 to 2,400 f t th ick . 

I t u n d e r l i e s E a g l e R i v e r g r o u p a n d over l ies C e n t r a l M i n e g r o u p , t h e t o p 

fm. of w h i c h is t h e G r e e n s t o n e flow. 

A p p a r e n t l y n a m e d by I r v i n g for f ac t i t i nc ludes t h e A s h b e d a m y g d a l o i d , 

b u t a c c o r d i n g t o A. C. L a n e (1911) i t occurs in old A s h b e d m i n e , 

K e w e e n a w Co., so t h a t i t h a s a geog raph i c s ignif icance. 

A s h c r o f t r h y o l i t e p o r p h y r y . 
T e r t i a r y (Ol igocene?) : B r i t i s h Co lumbia . 

C. W. Drysdale, 1914 (Canada Geol. SUrv. Sundni. Rept. 1912, p. 141), and 1918 
(Summ. Rept 1915, p. 87). 

A s h e r f o r m a t i o n . 

P e r m i a n : C e n t r a l a n d centi^al s o u t h e r n O k l a h o m a . 

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, fip. 141-142, pis. 3, 27, and map). 
Asher fm.—Typical red beds. Basal 30 f t coiisists of a Beries of coarse, red aiid 
browiilsh-red sss. tha t cap N. bluff of Canadian River from bridge S. of Asher 
to northern edge of Stdnewall quad. Contains no arkosic material, but arkose 
is characteristic of underlying Pontotoc terrane [group]. The portion of fm. 
present in NW. corner of quad! Is 250 ft. thick. No upper limit is here defined. 
No fossils found, but upon evidence afforded by color and jposition In sebtloh la 
referred to lower Perm. Next younger fni. Is Guertie sand, of Pleist. age. 

T h e top of A s h e r fm. a s defined by H . D . Mise r (geol. i h a p of Okla . , 1926) 

is base of E n i d fm. a s first defined. 
N a m e d for d e v e l o p m e n t a t a n d W. of Asher , P o t t a w a t o m i e Co. 

A s h l a n d l i m e s t o n e . 
S i l u r i a n : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. S. Williams, 1000 (U. S. G. S. Bull. 165, pp. 21. r,l. .52-54). Ashland la.-^ 
Mainly pure gray Is., much fractured. The frngmental, bi^ecciated condition .la 
common to It wherever seen. (Contains fauna correlated with Niagara of N; V. 
Appears to be younger thaii^ Ashland shales and older than Square Lake Is. 
Named for exposiires in Ashland village (in a ledge opiiosite Ashland Hotel), 
Aroostook Go. 

A s h l a n d sha le . 

S i l u r i a n : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. S. Williams, 1900 (tJ. S. G. S: Bull. 166, pp. 21; 45, 49-51). Ashland shfiea.—ln 
Ashland village, along road opposite the hotel, and southward toward Masardls, 
are several oiitcrops of lss., ca lc shales, and sss, Which present s t ra t . relationship 
to one another, but on account of shear planes and semlslated structure, as well 
as intervals iinexposed, some dotibt miist be held regarding accuracy of Interpre
tation. The irregular, block-like inaases of Is. opposite the hotel are met oh S. side 
by yellowish, weathered shales. There Is an Interval of several hundred ft. show
ing no rock exposures. On E. side of road there is a rock cut about 400 ft. 
8. of hotel. The rocks In this exposure are calc , thin-bedded shales, somewhat 
nodular and weathering yellowish from iron oxide. Some layers contain nearly 
pure arglll. .shales, others are calc The calc layers are all somewhat aren., 
showing pebbles of quartz, Jaspers, and siliceous slates, mingled with broken calc. 
shells, and an approach to the conditions of Sheridan ss. Writer's Interpretation, 
with bis present knowledge of facts, is that the shales are older than the fSs., 
and that Sheridan sss. are of same age as [or older, p. 21] the shales. Fauna 
correlated with Niagara of N. Y. Regarded as younger than Aroostook, IB. 
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Ashland mica schist. 
Pre-Cambrian: Eastern Alabama. 
E. A. Smith and H. McCalley, 1904 (Ala. Geol. Surv. Bull. 9, p. 8). Ashland mica 

achiata.—Metamorphlc sediments of undet. age, probably Paleozoic Older than 
Talladega slates and younger than the older (probably pre-Camb.) mica schists. 

G. I. Adams, 1926 (Ala. GeoL Surv. Spec Rept No. 14, map, pp. 32-33). Aahland 
mica schist.—-Schists, chiefly garnetlferous blotlte schist and siliceous, more or less 
graphitic, muscovlte schist, the two types intergrading. Contains some qtzite. Is 
penetrated by both basic and' acid intrusives, not set>arabie' on map. Thickness 
probably 10,000 ft. Assigned to Algonkian, but without definite proof. 

In view of fact that "Archean system" and "Algonkian system" have been 
discarded, this fm. is now classified by U. S. Geol. Survey as pre-Camb. 

Named for development around Ashland, Clay Co. 

tAshland Leptostrophia zone. 
Term applied by H. S. Williams (Sci., n. s., vol. 24, pp. 365-372, 1906) to 

Leptostrophia zone at top of Wellsburg ss. memb. of Chemung fm. in 
I thaca region, N. Y., because of outcrops in Ashland HiUs. 

The U. S. Geol. Survey does not apply geographic names to faunal zones. 

Ashland limestone. 
Pennsylvanian: Southeastern Nebraska. 
G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub., voL 9, No. 2, pp. 7, 

24). Ashland Is.-—Main body light gray, massive, bard. Basal 3 ^ ft. inter
bedded lss. and shales. Thickness 12 ft. Lies 16 to 18 ft. above South Bend Is. 
Is top memb. of Braddyville fm. in Nebr. Named for town. 

G. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., p. 11). Ashland Is. abandoned, 
as another name has priority. The Ashland Is. is the Weeplngwater Is. 

tAsliley marl. 
tAshley River beds. 
tAshley River marl. 
tAshley-Cooper beds. 
tAshley-Cooper phase. 
tAshley-Cooper marl. 
tAshley and Cooper beds. 
tAshley phosphate beds. 

Eocene (upper) : Southern South Carolina (Dorchester County). 
M. Tuomey, 1848 (Agric. Surv. S. C. 1st Rept., pp. 162-169, 190, 211). [See quota

tion under Cooper marl. J 

All of the above names, used in foregoing and subsequent repts., are re
placed by Cooper marl, which is of Jackson age. The Ashley marl of 
E. Sloan, 1908 (S. C. Geol. Surv., ser. 4, Bull. 2 ) , which he defined as 
younger than Cooper marl. Is interpreted by C. W. Cooke (U. S. G. S. 
Bull. 867, 1936) as including in par t Hawthorn fm. (lower Miocene) and 
in part Cooper marl (upper Eocene). 

Named for exposures along Ashley River, Dorchester Co. 

Ashley Hill limestone. 
Cambrian: Eastern New York (Columbia County). 
T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept, p t 2, p. 312). Ashley Hill Camb. Is. 

[in beading].—Another Is. belt associated with grits and shales occurs at Ashley 
Hill, In NE. corner of Chatham Twp, Columbia Co., about 1 mi. N. of Rayvllle 
or Rider's Mills Station on Lebanon Springs R. R., and 2 ml. S. of Bralnard, in 
Nassau. This Is. belt cannot be connected with other Is. belts lu this region, as 
they trend differently and are separated by masses of grit. 



8 2 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Ashnola gabbro. 
Carboniferous ( ? ) : Southwestern British Columbia and central northern 

Washington. 
R. A. Daly, 1906 (Geol. Soc. Am. Bull., vol. 17. pp. 329-376). Ashnola gabbro.—A 

long slab of gabbro, ranging with Cathedral Fork of Ashnola Elver. Is a roof 
pendant to Kemmel bathollth, and older than Eemmel granodiorite. Extends for 
5 ml. May be contemp. with Kruger schists (probably late Carbf.), or may be 
Tilasalc. 

B. A. Daly, 1912 (Canada Geol. Surv. Dept Mines Mem. 38, map 13). [The mass 
mapped as Ashnola gabbro lies 2 ml. B. of Ashnohi River, B. C. and Wash.] 

B. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. lOlO, vol. 2, p. 436). 

Ashokan beds. 
Middle Devonian : Eastern New York (Ulster and Greene Counties). 
A. W. Grabau, 1017 (Geol. Soc Am. Bull., vol. 28, p. 954). Ashokan beda.—Non-

marine terminal phase of Hamilton In Ulster C%. region. Shales and sands 600 
to 600 ft. thick. No fossils except plants. Form principal bluestone fm. of 
Ulster Co. Prosser erroneously called these beds Sherburne in his monograph on 
Hamilton and Portage beds of eastern N. Y. Overlie Mount Marion beda, the lower 
fossiliferous Hamilton beds of Ulster Co. region. 

A. W. Grabau, 1919 (Geol. Soc. .km. Bull., vo!. 30, pp. 468-470). Ashokan fm.—The 
80-cqlIed Sherburne ss. of the Helderbergs. Shales and flags 500+ ft. thick. 
Underlies Oneonta fm. in Ulster and Greene Counties. No fossils. I am satlsfled 
this fm. is a continental phase of Upper Hamilton and therefore beneath base of 
typical Sherburne ss. Rests on Moimt Marlon beds without strat. break. Named 
for exposures in Ashokan dist, W. of Kingston. 

G. p . Chadwlck (1932) has named the beds overlying Ashokan bluestone in 
Catskill area the Kiskatom red beds. 

Ashtabula moraine. 
Pleist<x;ene (late Wisconsin) : Northern Ohio and northwestern Pennsyl

vania. Included in Lake Escarpment morainic system. Named for 
Ashtabula, Ohio. (See U. S. G. S. Mon. 41.) 

tAshton schists. 
Pre-Cambrian: Northeastern Rhode Island. 
J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 106. 107). Ashton schists.—ArgiW. 

rocks of Blackstone series, which succeeded the deposition and partial erosion of 
Cumberland qtzites. Characterized as a whole by greenish color. Some of rocks 
Included In the schists are probably of igneous origin. Occur at Ashton, Provi
dence Co. 

B. K. Emerson and J. H. Perry, 1907 (U. S. G. S. Bull. '311. p. 11). "Ashton 
schists" of Woodworth Inchided Marlboro fm. and Albion schist memb. of West
boro qtzite, of present classlflcatlon. [Woodworth also called these rocks "Ashton 
series."] 

Ashton zone. 
A zone in lower part of Fernando group in Huntington Beach oil field of 

Orange Co., southern Calif. Consists of 1,200 to 2,000 or more ft. of 
sticky brown sh., sandy shales, sands, and hard shells. Some producing 
wells have penetrated it to depth of at least l,7.'iO f t , according to S. H. 
Gester. H. S. Gale. (A. A. P. G. Bull., vol. 18, No. 3, 1933, p. 330) 
assigned it to Repetto slltstone (lower Plio.). 

Ashville beds. 
Cretaceous: Manitoha. 
S. R. Kirk, 1930 (Canada Geol. Surv. Summ. Rept 1929, pt. B, p. 117). 

fAspalaga clay. 
tAsiialaga marl. 
tAspalaga phase of tWaldo formation. 
fAspalaga phase of tChattahoochee formation, or lower layer. 
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Miocene (lower) ; Florida and southern Georgia. 
L. C. Johnson, 1892 (Geol. Soc Am. Bull., vol. 3, pp. 128-132). Aepalaga clays.— 

Tough calc. clays or altered marls, brown and dark-colored. Including residuum 
after lime of shells Is leached away. Thickness 60 ft. at Aspalaga [Liberty Co.], 
Fla. (where they underlie Lafayette fm.). Overlie 40 ft. of Is., the upper layers 
of which are full of fossils, corals, and lamellibranchs, and Orbitulitea ftoridana, 
and which for sake of distinction we may call the Aspalaga phaae of Waldo fm. 
On Sweetwater Creek, Fla., the Aspalaga marl, 20 to 40 ft. thick. Is overlain by 
Alum Bluff or Chipola marl ond underlain by Aspalaga phaae or upper layer (30 ft. 
thick) of Chattahoochee fm. 

A. F. Foerste, 1894 (Am. Jour. Sci., 3d, vol. 48, pp. 41-54). Aapallaga claya (marl) , 
67 ft. thick, not seen at type loc, but well exposed a t Rock Bluff [Liberty Co., 
Fla.7] . Whether they belong to Chattahoochee or Chipola will no doubt be 
settled as Investigations go on. I am inclined to consider them as top of the 
Chattahoochee [Tampa is .] . Overlie GrifBn bed. 

W. H. Dall and J. Stanley-Brown, 1894 (Geol. Soc. Am. Bull., vol. 5, p. .164). 
"Aspalaga mar l" of Johnson is physically continuous with the sands of Alum 
Bluff beds. "Aspalaga claya" ot Johnson are 20 ft. thick and belong to Chipola 
marl. 

C. J. Maury, 1902 (Bulls. Am. Pal., vol. 3, No. 15, p. 70). No real discrimination 
could be made btw. so-called "Aspalaga clays" of Johnson and the Chattahoochee 
la. The clays appear to be merely arglll. beds of Is. 

G. C. Matson and F. G. Clapp, 1009 (Fla. GeoL Surv. 2d Ann. Bept.) and G. C. 
Matson, 1913 (U. S. G. S. W. 8. P. 319). "Aspalaga marl" Is a part of 
Chattahoochee fm. 

Aspen shale. 
Upper Cretaceous: Southwestern Wyoming. 
A. C. Veatch, 1907 (U. S. G. S. P. P. 56). Aspen fm.—Black and gray shales con

taining abundant flsb scales. Often weathers silvery gray. Thickness 1,500 to 
2,000 ft. Underlies Frontier fm. and overlies Bear River fm. Is of Benton age. 
Named for exposures near Aspen Station lUinta Co.]. 

A s p e r m o n t do lomi te . 
P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( S t o n e w a l l C o u n t y ) . 

W. E. Wrather. 1917 (SW. Ass. Pet. Geol. Bull., vol 1, sec. opp. p. 98). Aspermont 
dol., 1 ft. thick, lies 105± ft, below top of Greer fm. 

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913, pi. 1) . Aapermont dol. is older than 
Royston fm. and younger than McCauIley dol.; all Included in Double Mtn 
group. 

G. H. Norton, 1929 (A. A. P. G. Bull., voL 13, pp. 955-956). Some geologists 
correlate Guthrie dol. with Aspermont dol.; others believe Guthrie Is older 
than Aspermont. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 168). Aapermont dol. Is same as 
Guthrie dol. and Is discarded, Guthrie having been more commonly used. It is 
In Blaine fm. 

P r o b a b l y n a m e d fo r A s p e r m o n t , S t o n e w a l l Ck). 

A s p h a l t o l a k e bed. 
P l i o c e n e : S o u t h e r n Ca l i fo rn i a ( n o r t h w e s t e r n p a r t of K e m C o u n t y ) . 
J . G. Cooper, 1894 (Calif. Acad. Set. P roc , 2d ser., vol. 4, p. 168). Aaptialto lake 

bed.—A small fresh-water deposit of fossiliferous blackish marl, about 40 ml. 
SE. from Kettleman lake bed, 18 ml. NW. of Buena Vista Lake, and 1,100 f t 
above sea level. 

P r o b a b l y n a m e d for e x p o s u r e s a t o r n e a r A s p h a l t o , a v i l l age n e a r Mc-
K i t t r i c k , K e r n Co. 

A s p h a l t u m s a n d s t o n e . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a (Je f fe rson C o u n t y ) . 
J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40PP. pp. 10-)-). Aaphaltum aa.—A series 

of gray to buff, yellow, calc. sss., generally massive, friable, and medium-grained. 
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but locally laminated and thin-bedded, separated by sh. beds. Thickness 20 to 
50-1- f t Underlies Claypool fm. [On cross section lies 200± ft. higher than 
Oscar ss.] Is exposed in vicinity of town of Asphaltum, Jefferson Co. 

Asp ide l l a s l a t e . 
P r e - C a m b r i a n : N e w f o u n d l a n d . 

A. Murray, 1881 (GeoL of Newfoundland, pp. 280-288). 

A s p l n w a l l l imes tone . ( I n A d m i r e sha l e . ) 
A s p l n w a l l sha le . ( I n A d m i r e sha le . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. ScL Pub., vol, 0, No. 2, 
pp. 0, 17, 29). Aapinwall la.—Usually in 1 bed; massive, light brown, mottled. 
Thickness 1-2 ft. Type loc is a t Asplnwall. Separated from underlying Brown
vllle Is. by 10 to 25 ft. of bluish calc. sh. and from overlying Falls City Is. 
by 18 to 37 ft. of bluish calc. sh. Included in Admire (?) fm. 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 73, 82, 89), applied 
Aapinwall sh. to all beds (25 t t . thick in Nebr. and greater in Kans.) btw. 
Falls City Is. and Brownvllle Is., thus including Asplnwall Is. of 1916 r ep t , which, 
however, he did not mention and appears to have discarded. Named for 
Asplnwall (now abandoned), SE. of Nemaha City, Nemaha Co. Included l a 
Admire sh. 

B. C. Moore and G. E. Condra, 1932 (Oct. 1932 revised classlflcatlon chart of 
Penn. rocks of Kans. and Nebr.), divided the rocks underlying Falls City Is. 
and overlying Brownvllle Is. into (descending) Hawxby sh., Aapinwall Is., 
and Towle sh., thus discarding Asplnwall sh. and restoring AspIiSwall is. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 9) . Aapinwall Is. fm. 
underlies Hawxby sh. fm. and overlies Towle sh. fm. [This classlflcatlon was 
followed by R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), but Moore trans
ferred all l>eds above Brownvllle Is. to Perm. (See Kans.-Nebr. chart complied 
by M. G. Wilmarth, 1936.)] 

Ass in ibo ian se r i e s . 

N a m e sugges t ed by C. [ R . ] K e y e s ( P a n - A m . Geol., vol. 43, pp . 287-302, 
1925) t o cover p o s t - D a k o t a a n d p r e - F o x H i l l s Cre t . r ocks of W e s t e r n 
S t a t e s . D e r i v e d f rom C a n a d i a n p r o v i n c e of Ass in iboia . 

Ass ln ibo ine se r ies . 
A t e r m employed by C. [ R ] K e y e s to cover t h e i )os t -Dakota C r e t rocks 

of I o w a . 

A s t o r i a s h a l e . 

M i o c e n e : N o r t h w e s t e r n Oregon a n d s o u t h w e s t e r n W a s h i n g t o n . 

B. D. Cope, 1880 (Am. Nat., vol. 14, pp. 457-458, and Am. Phil. Soc. P roc , vol. 19, 
p. 62). The unpublished notes of Prof. Condon, formerly State Geologist, state 
that backbone of Coast Range consists of arglll. shales, which contain Invertebrate 
and vertebrate fossils, frequently In concretions. To this fm. Dr. Condon gives 
the name Astoria slialea. Fossils are Mio. 

W. H. Dall and G. D. Harris, 1802 (U. S. G. S. Bull. 84, pp. 223-227). Aatoria 
shales.—Clayey or sandy shales of- various colors and degrees of consolidation. 
Weather soft and clayey, and so appear along banks of river at Astoria. Most 
prominent on left or S. bank. Included In Astoria group (Hlo.). Overllea 
Aturia bed (Eocene). [See under Astoria group.] 

W. H. Dall, 1900 (U. S. G. S. P. P. 59), assigned Aturia zone to Olig. and excluded 
it from Astoria sh. 

C. W. Washhurne, 1914 (U. S. G. S. Bull. 590), Included Aturia sone in Astoria sh., 
and assigned a thickness of 400 ft. to the zone (which he assigned to the 
Ollg.) and a thickness of 1,000+ ft. to the overlying part ot Astoria sh., 
which he assigned to Mio. 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Ph i l Soc. P roc , vol. 64, No. 2, 
pp. 259-260). Recently Howe (unpublished thesis Leiand Stanford Univ., 1922) 
Investigated Astoria locality and states that the 2 sss. present there (one 
underlying Astoria shales and one overlying the shales) bare been confused by 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES g 5 

several writers. He states that by careful mapping the beds containing Aturia and 
the places from which Dall lists his fossils are middle Mio. and not Ollg. as 
thoUisht by Dall. Also that 54 per cent of the species present in the shales 
are a'so present in the sss., and that 43 per cent of the species a t Astoria are 
also found In MoutereyTemblor (middle Mio.) of Calif. 

H. V. Howe, 1926 (Pan-Am, GeoL, vol. 45. pp. 295-306), assigned Astoria sh. 
and Aturia zone to middle Mio., and listed fossils. 

W. D. Smith, 1026 (Oreg. Univ. Commonwealth Rev., vol. 8, p. 269), assigned 
Astoria sh. and Aturia zone to Mio. 

T h e U. S. Geol. S u r v e y n o w ' classif ies A s t o r i a sh., i n c l u d i n g A t u r i a zoiie 
a t base , a s Mio. 

t A s t o r i a s a n d s t o n e . 

M i o c e n e : N o r t h w e s t e r n Oregon a n d s o u t h w e s t e r n 'Wash ing ton . 

W. H. Dall and G. D. Harris, 1892 (U. S. G. S. Bull. 84, pp. 223-227). Astoria 
sss.—Series of sss. on both sides of river above Astoria, though best developed 
on N. or right bank. The sss. are granular, brittle, or triable, sometimes very 
compact and bird, usiJally brownish. Included In Astoria group. Dana regards 
the sss. as more recent than .\8torla shales, which is stretigthened by fact that 
fissures in shales are fllled with sand resembling tha t of which the sss. are 
composed. [See also under tAstorio proup.] 

t A s t o r i a g r o u p . 

M i o c e n e : N o r t h w e s t e r n Oregon a n d s o u t h w e s t e r n W a s h i n g t o n . 

W. Ft. Dall and G. D. Harris, 1892 (U. S. G. S. Bull. 84, pp. 223-227). Aatoria 
group.—^The Astoria shales and Astoria sss. appear to form part of a single 
series varying in character according to fluctuations In sedimentation, the shales 
being more argill., the sss. more aren.. neither possessing an exclusive character, 
the fossils appearing to be the same Mio. species In both, with tendency to form 
concretions around them In the sh. and to be represented by casts in the sss. 
The name Astoria group (from Astoria, Clatsop Co.) is proposed to include them 
both, but not the subjacent Eocene Aturia bed. Dana regards the sits, more recent 
than the shales, and this is strengthened by fact that fissures in the shales are 
filled with sand resembling that of which the sss. are cothposed. 

H a s been d i s c a r d e d , b e c a u s e A s t o r i a sh: h a s p r i o r i t y a n d i s inore usefu l 

n a m e . Tl ie .4(i/r!'a zone io now c o n s i d e r e d to be Mio., a n d is i nc luded 

in A s t o r i a sh; 

A t a n e beds . 

A n a m e long in u s e for U p p e r Cre t . r o c k s in G r e e n l a n d t h a t u n d e r l i e 

P a t o o t beds ( a l s o U p p e r Cre t . ) a n d over l i e H o m e beds ( L o w e r C r e t . ) . 

t A t a s c h d e r p f o r m a t i o n ; 

UpjJer C r e t a c e o u s : S o u t h e r n C a l i f o r n i a ( S a n L u i s Obispo r eg io i i ) . 

H. Vf. Fairbanks. 1904 (U. S. G. S. San Luis folio. No. 101).. Atasoadero fm.—Thick 
and thin-bedded ss. with small impunt of cgl. and sh. Thickness 3,090 to 4,000 
ft. Is local reprcaeiitatiVe of Chico group. Represents all of Chico deposits 
present In the area. Uncon. underlies Vaquero[8] ss. and uncon, overlies 
Knoxville. Named tor exposures along Atascadero Creek, San Luis Obispo Co. 

R e p l a c e d by Chico fm. 

t A t c h i s o n sha le . 

P e n n s y l v a n i a n : N o r t h w e s t e r n Mis sou r i , s o u t h w e s t e r n I o w a , a n d south
e a s t e r n N e b r a s k a . 

C. R. Keyes, 1899 (Am. GeoL, vol. 23, p. 309). Atchison shaies, 500 ft. thick, 
extend from top of Forbes Is. to base of Cottonwood Is. 

I n c l u d e s W a b a u n s e e fm. a n d l a r g e p a r t of u n d e r l y i n g S h a w n e e fm. 

N a m e d for A tch i son Co., Mo. 

file:///8torla


3 5 LEXICON OP GEOLOGIC NAAIES OP UNITED STATES 

Athabasca sandstone. 
Pre-Cambrian: Canada. 
E. G. McConnell, 1893 (Canada GeoL Surv., n. s., vol. 6, p t 1, p. 61D). [Assigned 

to Camb., but for many years this ss. has been assigned to pre-Cemb. in Canada 
repts.] 

Athelstane granite. 

Name applied by C. C. Wang (Geol. Soc. China Bull., vol. 11, No. 4, pp. 
426-428, 1932) to a pre-Camb. granite in Wis. (area not stated). 

Athens marble. 
Silurian: Central western Illinois (Menard County). 
A. H. Worthen, 1882 (Econ. GeoL 111., voL 1, pp. 102-103). Compact gray Is., 

quarried at Athens and generally known as Athena marble. Included in Niagara is. 

Athens shale. (In Bloun^ group.) 
Lower Ordovician: Elastern Tennessee, northern Alabama, western North 

Carolina, and western Virginia. 
C. W. Hayes, 1894 (U. S. G. S. Kingston folio. No. 4, p. 2). Athena ah.—East of 

Tennessee River the upper part of Chiekamauga' Is. Is replaced by calc shales 
weathering yellow, from 300 to 500 ft. thick. Eastward beyond edge of this sheet 
this fm. Increases to several thousand ft, where the strata represent the rapid and 
variable accumulation of sediment near the shore. Underlies Rockwood fm. and 
rests on a part of Chlckkmauga Is. [The area here described adjoins type loc] 

C. W. Hayes, 1805 (U. S. G. S. Cleveland folio. No. 20, p. 3). In belt extending 
from NE. corner of Cleveland tract toward SW.. across Hlwassee River, a part 
of Chiekamauga Is. Is replaced by Athens sh., from 860 to 1,100 ft thick. In some 
places sandy, but generally calc, dark blue when fresh, but weathering yellow. 
Increases In thickness to 2,500 or 3,000 ft. along E. side of valley, and Includes 
a bed of calc. ss. 250 to 700 ft thick about 500 ft. above base. [In columnar 
section of this folio this ss. is called Athena as.] Underlies Telllco ss. and 
overllea part of Chiekamauga Is. [This area Includes type loc] 

The commonly accepted deflnition of Athens sh. In Tenn. applies to beds 
underlying Telllco ss. and overlying Holston marble, but Ulrlch (1929) 
deflned it as overlying his newly proposed Whitesburg Is., which he 
stated in places intervenes btw. Athens sh. and Holston marble. Fauna 
is considered to be of Normanskili age. In northern Ala. C. Butts (Ala. 
Geol. Surv. Spec. Rept. No. 14, 1926) Identifled Athens sh. as under
lying Little Oak Is. and overlying Lenoir Is. Based upon work of C. 
Butts in Appalachian Valley of Va., the U. S. Geol. Survey now uses 
Athens sh. (or Athens Is., where the fm. becomes so calc. as to be a Is.) 
across Appalachian Valley of Va., from Tenn. to W. Va. line. This use of 
Athens Is. displaces the local name Liberty Hall Is. 

Named for exposures at Athens, McMlnn Co., Tenn. 

Athens group. 
Pennsylvanian: Appalachian Basin. 
J. J. Stevenson, 1907 (Geol. Soc Am. Bull., vol. 18, p. 178). Athena and Wheeling 

proposed for groups of the Pennsylvanian lying btw. Dunkard group and Pottsville 
group [but no limits' were assigned to either group]. The term "Athens" refers 
to the county of that name In Ohio, and "Wheeling" to the stream which flows 
through W. portions of Greene and Washington Counties of Pa. and Marshall 9nd 
Ohio Counties of W. Va., localities In which the respective columns are shown in 
their full extent. 

tAthens sandstone. 
See under Athens sh. 
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Atherton clay. 
Mississippian: Northwestern Kentucky and southern Indiana. 
A. F. Foerste, 1910 (Ky. Geol. Surv. Rept. Prog. 1908 and 1909, pp. 76, 83, 84). 

Atherton bed.—Chiefly fossiliferous clay [thickness not stated] underlying Stj 
Louis Is. In southern Ind. In northern Ky. overlies Harrodsburg Is., the Salem Is. 
not being recognized. Carries about same fauna as Salem Is. Thins out before 
reaching cejitral Ind. [On p. 84 he stated his Atlierton bed may be represented In 
part by the darker rock, 105 ft. thick. In bottom part of St Louis Is. Derivation 
of name not stated.] 

Athol shale. 
Middle Devonian: Western New York (Eighteen-Mile Creek). 
A. W. Grabau, 19.30 (Sci. CJuart Nat. Univ. Peking, China, vol. 1, No. 4, pp. 322-326). 

Athol shales.—Separated from underlying black Marcellus sh. by 8 ^ ft. of Stafford 
Is. Underlie Avery shales. Thickness 45 ft Appear to be 26 ft. thick In Livonia 
salt shaft, 70 mi. to E. Exposed on the Lake shore (18-Mlle Creek region) at 
Athol Springs and Bay View. .\re not black, like Marcellus sh., but fauna of 
Marcellus sh. continues up into Athol shales. [Fossils listed.] 

According to G. A. Cooper (personal communication Jan. 1934) Grabau's 
Athol sh. is same as Levanna sh. of Cooper. 

Atic Oban series. 
Pre-Cambrian : Ontario. 
W. H. C. Smith, 1893 (Geol. Soc. Am. Bull, vol. 4, p. 334). 

Same as Atikokan series, the commonly accepted spelling. 

tAtikokan series. 
Pre-Cambrlan (Keewatln) : Ontario. 
A. C. Lawson, 1912 (Canada Geol. Surv. Mem. 28, p. 14). 
C. R. Van Hise and C. K. Leith, 1909 (U. S. G. S. Bull. 360), spelled the river, dist., 

range, and rocks Atikokan, and stated that the spellings Aticokan and Atic Oban 
have also been used. 

tAtkinson limestone. 
A shortened form of Fort Atkinson Is. employed by C. [R.] Keyes. 

Atlantic period. 
Atlantic system. 

Pre-Cambrian: New Hampshire. 
C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, p. 522), divided his \Eozoic era into 

(descending): Huronian period; Labrador period; uncon.; Atlantic period; and 
Laurentian period. His Atlantic period was divided Into (descending) : Franconia 
breccia group; Montalban or White Mtn gneiss; Wlnnlplseogee gneiss; and Bethle
hem group. 

Some authors attr ibute this name to Featherstonhaugh, 1835, but as it 
has fallen into disuse the compiler has not searched for the original 
.usage. The terms Atlantic group, Atlantic series, and Atlantic gneiss 
have also been used by Hitchcock for rocks in N. H., which he assigned 
to "Archean." 

Atlantic amygdaloid. (In Ashbed group.) 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name locally in use many years. Used by B. S. Butler in U. S. G. S. 

P. P. 144, 1929. Is same as Ashbed amygdaloid. The mineralized part is 
the Atlantic lode. 

Named for occurrence in Atlantic mine, Houghton Co. 

Atlantic flow. 
Includes Atlantic amygdaloid and underlying trap. 

file:///Eozoic
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Atlantic oil sand. 
Subsurface sand in midst of Penh, section in Oraham field, NW. part of 

Carter Co., Okla., 75 to 244 ft. below Johnson oil and gas zone and 78 to 
126 ft. above Ricketts oil sapd. 

tAtlantic group. 
Ter t iary: Atlantic Coastal Plain. 
O. Meyer, 1888 (Am. Geok, vol. 2, pp. 88-89, 9.3-94). The marine Tert. la exten

sively developed along the coast from N. Y. to Tex. 'The eastern T e r t may be 
divided Into two groups, one the Atlqntic group, comprising the Atlantic States 
proper from N. J. to Fla., the other the Gulf group. Including the states from Ala. 
to Tex. In the flrst group the younger Tert. fms. are extensively developed. It 
comprises mostly younger Tert. strata. The Gulf group comprises the old Tert. 
s trata. 

Atlantic Coast series. 
Cambrian: Canada. 
H. M. A,ml, 1900 (Hoy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 105). 

tAtlantosaurus beds. 
A paleontologic term applied in early repts to Morrison fm. and also to 

lower part only of the Morrison. 

Atlas formation. 
Quaternary (?) : Southern California (Kem County). 
A. C. Lawson, 1906 (Cnllt Univ. Pub., Dept. Geol. Bull., vol. 4, pp. 431-462). Atlas 

fm.-—Ancient alluvium, made up of angular fragments of rocks of bed-rock com
plex. Including schists, quartz diorite, granite, quartz, and arkose, well cemented. 
Older than Tank volcanics. 

lierivation of name not stated and not known. 

Atoka formation. 
Pennsylvanian (Pottsville) : Eastern Oklahoma, western Arkansas coal 

field, and southwestern Arkansas. 
J. A. Taff and G. I. Adams, 1900 (U. S. G. S. 21st Ann: Rept , pt. 2, p. 273). 

Atoka fm.—Alternating sss. and shales, 7,000 ft. thick, with, at Intervals of 1,000 
to 1,20() ft., four groups of ss. s t ra ta each nearly 100, ft. thick. Underlies Harts
horne ss. Is basal fm. of Coal Measures. 

J . A. Taff, 1901 (U. S. G. S. Coalgate folio, No. 74). Atoka fni., 3,100 ft. thick, 
underlies Hartshorne ss. and overlies Wapanucka Is. 

'Kie fm. (of Penn. age) underlying Atoka fm. in area S. and E. of Ti Val
ley-Choctaw belt of Ouachita Mtns, Okla., and extending into Scott Co., 
Ark., is now known as Johns Valley sh., and the fm. underlying it in 
parts of the Ti Valley-Choctaw belt of Ouachita Mtns, Okla., is Wapa
nucka is., but in other places the Wapanucka Is. and underlying Springer 
fm. are absent, and the .\toka appears to rest on the older Caney sh. 
(now restricted to beds of Miss. age). The fm. that underlies it in Ar
kansas VaUey of Ark. is Jackfork ss. (See H. D. Miser, A. A. P. G. Bull., 
vol. 18, No. 8, 1934.) 

Named for Atoka, Atoka Co., Okla., which is situated on outcrop of fm. 

Atolia quartz monzonlte. 
Jurassic (?) : Southern California (Randsburg quadrangle, Kern and San 

Bernardino Counties). 
C. D. Hulln, 1926 (Calif State Min. Bur. Bull. 95, pp. 33-42, map). Intrudes Rand 

schist and the undiff. Paleozoic series of EI Paso Mtns, which may be In part 
Carbf. Uncon. underlies middle Mio. sediments (Rosamond series). Is undoubted 
correlative of plutonlc rocks of Sierra Nevada and Is probably of late Jurassic 
age. Named for exposures a t and around Atolia, San Bernardino Co. 

file:///toka
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A t r y p a l imes tone . 

U p p e r D e v o n i a n : E u r e k a d i s t r i c t , N e v a d a . 

C. [ R ] Keyes, 1923 (Pan-Am. GeoL, vol. 40, pp. 52, 78). Atrypa Is., 2.000 ft. thick, 
underlies Woodpecker lss. and overlies Lamoureaux shales. Lithologically em
braces the massively bedded portion of the local Dev. section. Included In Nevadan 
series [Nevada Is.] . Name derived from Atrypa Peak, in Eureka dist. 

A t t a l l a c h e r t c o n g l o m e r a t e m e m b e r (of C h i e k a m a u g a l i m e s t o n e ) . 
L o w e r Ordov ic i an ( e a r l y C h a z y ) : N o r t h e r n c e n t r a l A l a b a m a . 

C. Butts, 1910 (U. S. G. S. Birmingham folio. No. 175). Attalla cgl. memb.— 
Medium-grained ss. to coarse cgl. or breccia ; in general composed mostly of rather 
small angular fragments of chert embedded in a siUceous matrix composed of 
comminuted chert or quartz. Thickness 20 to 40 ft. Basal memb. of Chieka
mauga Is. in central and NE. Ala. 

At r e q u e s t of C. B u t t s t h e n a m e w a s in 1926 c h a n g e d to A t t a l l a c h e r t cgl. 
memb . 

N a m e d for e x p o s u r e s a t A t t a l l a , E t o w a h Co. 

A t t a w a p i s k a t co ra l reef. 

S i l u r i a n : C a n a d a . 

T. E. Savage and F. M. Van Tuyl, 1919 (Geol. Soc. Am. Bull., vol. 30, pp. 341, 358, 
363, 368). 

A t t a w a p i s k a t l imes tone . 
S i l u r i a n : O n t a r i o . 

A. F. Foerste and T. E. Savage, 1927 (Denison Univ. Bull., Sci. Lab. Jour., voL 22, 
pp. 5. 16). 

A t t i ca sha l e . 
Uppe r D e v o n i a n : W e s t e r n N e w York . 

G. H. Chadwlck, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 157), and 1923 (Geol. Soc. 
Am. Bull., vol. 34, p. 69). [Showed (in tables) that the sh. of Lake Erie section 
that has been called Rhincstreet sh. includes at top the Hatch sh. of Genesee 
River section, and is therefore a larger unit than typical Rhlnestreet sh. (which 
lies btw, Cashaqua sh. below and Hatch sh. above). He therefore (1923 citation) 
named the so-called Rhlnestreet of Lake Erie region Attica sh., probably from 
exposure at Attica, Wyoming Co.] 

A t t l e b o r o s a n d s t o n e . 
C a r b o n i f e r o u s : S o u t h e a s t e r n M a s s a c h u s e t t s a n d R h o d e I s l a n d . 
J. B. Woodworth, 1899 (U, S, G, S. Mon. 33, pp, 134, 144, 151-152), Attleboro ss.— 

Fine-grained massive ss., green to brown, the latter color evidently due to oxi
dation. Named for exposures in town of North Attleboro ; also exposed in vicinity 
of Deantown, in Attleboro Twp. Is embedded in Wamsutta red beds. 

A t twood ser ies . 
C a r b o n i f e r o u s ( ? ) : S o u t h e r n B r i t i s h Co lumbia a n d n o r t h e a s t e r n W a s h 

ing ton . 

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 10, 118= 30' to 119°). 
Attwood series.—Argillite, qtzite, is. Overlies Anarchist series. [Mapped at and 
around Attwood Mtn, B. C ] 

O. E. LeRoy, 1912 (Canada Geol. Surv. Mom. 21, pp. 19, 20, 32). 
R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 382). 

A t u r i a bed. 

A t u r i a fo rma t ion . 

Pa leon to log ic n a m e s app l i ed in e a r l y r e p t s to t h e A t u r i a zone, compos ing 
lower 400 f t of As to r i a sh . (Mio. ) of Oreg. , wh ich is c h a r a c t e r i z e d by t h e 
genus A t u r i a . In some e a r l y r e p t s exc luded f rom A s t o r i a sh. a n d as s igned 
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to Eocene , a l s o to Olig. W. H . Da l l r e p e a t e d l y a s s igned i t to Olig., bu t 

B . L . C l a r k (1918) a n d r e c e n t w r i t e r s a s s ign i t to Mio. ( S e e u n d e r 

A s t o r i a Sh. a n d i A s t o r i a g roup . ) 

A t w a t e r C r e e k sha le . 
U p p e r O r d o v i c i a n : E a s t e r n N e w York ( B l a c k R i v e r V a l l e y ) . 

R. Ruedemann, 1921 (N. Y. State Mus. Bull. 227, 228, pp. 124-126, 130). [See under 
Deer River ah.] 

E. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 51, 60, 62, 63, 76, 147, 148, 150). 
The northern Frankfort [sh.] is thus not younger than the typical Frankfor t but 
older, and either of later Utica or early Frankfort age. We will for tlmt reason 
distinguish it as Atwater Creek sh. Is the zone of Olossograptus quadrimucronatus, 
forma typica. Consists of black and gray shales. Overlies Deer River sh. (of 
basal Lorraine age and = basal part of Frankfort sh.), and on charts Is correlated 
with a par t of Frankfort sh. [In some parts of this rept Atwater Creek sh. is 
applied to beds below Whetstone Gulf sh. and in other parts of rept the Atwater 
Creek is included in Whetstone Gulf fm.] 

A twe l l s and . 

U p p e r D e v o n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a (T ioga C o u n t y ) . 
M. L. Fuller, 1902 (U. S. G. S. 22d Ann. Rept , pt. 3. p. 591). Atu>ell sand.—Fine

grained, very dark brown or almost black ss. called by driller black sand. Thickness 
12 to 24 ft. Included in Chemung fm. of Gaines oil region, Tioga Co., lying 700 f t 
below top of Chemung. Named In honor of owner of first producing well, o". Atwell 
farm, E. of Watrous. 

A u b r e y g r o u p . 

P e r m i a n a n d P e n n s y l v a n i a n : N o r t h e r n Ar izona , s o u t h e r n U t a h , and sou th 

e a s t e r n N e v a d a . 

G. K. Gilbert, 1875 (U. S. Geog. and Geol. Surv. W. 100th Mer., vol. 3, pp. 170-185. 
197). Aubrey group.—Consists of (descending) : (1) Cherty lss., 200 to 8'.i0 ft. 
(Aubrey Is.) ; (2) massive, cross-bedded yellow sss. .300 to 1.000 ft (Aubrey ass.) ; 
(3) red and white shales and sss. 800 ft. Overlies Red Wall Is. group and underlies 
Lower Triassic marls [now called Moenkopi fm.]. The Aubrey Is. and sss. consti
tute Aubrey Cliff, which faces Aubrey Valley, In northern Ariz, and stretches SE. 
nearly to Camp Apache. 

N. H. Darton, 1910 (U. S. G. S. Bull. 435, pp. 21-30). The 3 fms. Included In Aubrey 
group in Ariz, require individual names according to present methods of nomen
clature, BO that I shall here introduce the terms Kaibab Is. (to replace "Aubrey" Is. 
of early repts) ; Coconino .s-s. (for the cross-bedded gray to white ss. of Aubrey 
group, which Is so conspicuous in walls of GrantI Canyon) ; and Supai fm. (for the 
red sss. and shales constituting lower part of Aubrey group in northern Ariz. In 
previous literature the Supal fm. and Coconino ss. have usually b<'en referred to as 
"Aubrey ss. series." 

L. F. Noble, 1922 (U. S. G. S. P. P. 131B). The upper 235± ft. of thin-bedded lss. 
which form top memb. of Redwall Is. and are said to contain Penn. fossils, are here 
included in Supai fm., and Redicall is restricted to Miss, part of original Redwall. 

A u b r e y g r o u p is n o w gene ra l l y d iv ided i n t o (descend ing ) K a i b a b Is., Coco
n ino ss. . H e r m i t sh. , a n d Supa i fm. 

t A u b r e y l imes tone . 

P e r m i a n : N o r t h e r n A r i z o n a , s o u t h e r n U t a h , a n d s o u t h e a s t e r n N e v a d a . 
G. K. Gilbert, 1875 (U. S. G. S. and G. S. W. 100th M., vol. 3, pp. 171-187, figs. 81, 

82). [See under Aubrey group.] 

Replaced by K a i b a b Is. 

t A u b r e y s a n d s t o n e s . 

P e r m i a n : N o r t h e r n Ar izona , s o u t h e r n U t a h , a n d s o u t h e a s t e r n N e v a d a . 
G, K. Gilbert, 1875 (U. S. G. S. and G. S. W. 100th M., vol. 3, pp. 171-187, flgs. 81, 

82). (See under AaSrej /proup] 

Rep laced by Coconino ss. a n d S u p a i fm. 
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A u b r e y a n se r ies . 

A t e r m employed by C. R. K e y e s i n s t e a d of A u b r e y g r o u p . 

A u b u r n s h a l e . ( I n W a b a u n s e e g roup . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

J. W. Beede, 1898 (Kans. Acad. Sci. Trans., vol. 15, p. 30). Auburn sh.—Fossilifer
ous olive-colored sh., 8 to 20 ft. thick, included in Upper Coal Measures of Shawnee 
Co. [From statement on p. 28 appears to underlie Elmont Is. and overlie Waka-
rusa Is.] 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 66) , Auburn ah. Is 20 ft. 
thick in Nebr. It overlies Wakarusa Is. and underlies Emporia Is. Is top bed 
of Humphrey sh. memb. of Wabaunsee fm. The name was free a t time it was 
used by Beede and should be retained for this unit. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10). Auburn ah. fm.—Gray, 
red, and bluish gray zones, quite calc and fossiliferous near top, 18 to 30 f t thick. 
Underlies Reading Is. (older than Elmont Is.) and overlies Wakarusa Is. fm. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 222). Condra (1927) has used 
Auburn ah. for a lower bed than Beede's Wakarusa Is. Because greater Importance 
is attached to usage in recent literature than to priority In the case of a term 
that has been unused except in original rather obscure paper, we follow Condra's 
placement of Auburn sh. Type loc. not designated, but undoubtedly it is in vicin
ity of Auburn. Shawnee Co., Kans. Good exposures along Wakarusa Creek near 
NE. cor. sec. 20, T. 13 S., R. 14 E., SW. of Auburn. Thickness 20 to 70 ft. Con
tinuous from SE. Nebr- across Kans. Into Okla. 

A u b u r n cher t . 

Middle O r d o v i c i a n : C e n t r a l - e a s t e r n Missour i . 

R. R. Rowley, 1908 (Mo. Bur. Geol. and Mines vol. 8, 2d ser., pp. 14, 16). Auburn 
chert.—Intensely hard bluish Is., with soft chert bands full of fossils, forming 
surface stone of Auburn, Lincoln Co. Included In Trenton Is. 

A. F. Foerste, 1920 (Denison Univ. Bull., Sci. Lab. Jour., vol. 19. pp. 175-194), cor
related Auburn chert with Decorah sh., and stated that It "apparently lies a t about 
same horizon as Bryant Is." 

J. H. Bradley, Jr., 1925 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 60), stated 
that Auburn chert Is included in Plnttln fm. 

C. L. Fenton (1928) and S. Wellcr and S. St. Clair (1928). See under Plat t in la. 
J. Bridge, March 1937 (personal note). Auburn chert Is = Decorah or possibly Is 

slightly younger. 

A u b u r n m o r a i n e . 

A P le i s t . m o r a i n e in c e n t r a l N. Y. (See H. L. F a i r c h i l d , Geol. Soc. Am. 
Bull . , vol. 43, No. 3, pp. 627-|-, 1 9 3 2 ) 

tAuce l l a beds . 
A pa leon to log ic t e r m t h a t h a s been app l i ed to L o w e r Cre t . a n d J u r a s s i c 

rocks of Oreg. , b ecause of p ro fus ion in t h e m of species of t h e g e n u s 
Auce l la . 

A u g e r c o n g l o m e r a t e l en t i l (of W i c h i t a f o r m a t i o n ) . 

P e r m i a n : S o u t h w e s t e r n O k l a h o m a ( T i l l m a n C o u n t y ) . 

M. J. Munn, 1914 (U. S. G. S. Bull. 547, pp. 23-26). Aui7er cgl. lentil.—Clay-ls. cgl. 
and associated beds, consisting of clay, ss., and cgl., forming basal memb. of 
Wichita fm. Thickness 20 to 78 f t 

N a m e d for Old F o r t A u g e r a n d A u g e r Creek , T i l l m a n Co. 

A u g e r l imes tone member^ 
A n a m e appl ied by geologis t s of m i n i n g compan ies , in t h e i r c o m p a n y r e p t s , 

to basa l 100 ft. of L a k e Val ley Is. (Miss . ) in S a n t a R i t a dist . , S W . 
N. Mex. 
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tAugusta limestone. 
tAugusta group. 
tAugusta stage. 

Mississippian: Iowa, Missouri, and Illinois. 
C. R. Keyes, 1893 (Iowa Geol. Surv. vol. 1, pp. 59-71). Augusta la. introduced to in

clude rocks btw. Kinderhook group below and St. Louis Is. [broad usage] above. 
Includes what has been called Warsaw shales and Is., Geode bed, Keokuk Is., Upper 
Burlington Is., and Lower Burlington Is. Uncon. underlies St. Louis Is. tin sub
sequent repts Keyes and others called these rocks "Augusta stage'' and "Augusta 
group." Augusta Is. has also been applied to Burlington Is.] 

Includes all of Osage group except Fern Glen )s., and par t of overlying Mer
amec group. 

Named for Augusta, Des Moines Co., Iowa. 

tAuriferous slates. 
Term in common use by Whitney (Geol. Surv. of Calif.) and subsequent 

writers for undiff. Paleozoic and Mesozolc strata in Sierra Nevada. 

tAuriferous slate series. 
A de.scriptive term used in folios and other early repts on Gold Belt region 

of northern Calif., to include Mariposa .si. and Calaveras fm., in. contra
distinction to tSuperjacent series, a descriptive term applied to the Cret , 
Te r t , and Quat. deposits of the region. 

Auriferous gravels. 
A descriptive term that has had considerable usage in northern Calif, for 

gravels of Cret., Eocene, and Pleist. age. (See under Weaverville fm.) 

Aurora formation. 
Cretaceous (Lower) : Mexico. 
R. H. Burrows, 1900 (Min. and Sci. Press, vol. 99, p. 324), and 1910 (Soc Geol. 

Meilcana, BoL, t. 7, p. 96). 

Aurora sandstone member (of Orangeville shale). 
Mississippian: Northeastern Ohio. 
C. S. Prosser, 1912 (Ohio Geol. Surv., 4th ser., Bull. 15, pp. 123, 209, 211), Aurora sa. 

memb.—Blue, fine-grained ss. with some thin sh. partings, forming middle memb. of 
Orangeville fm. In Cuyahoga and Chagrin valleys, NE. Ohio. Underlain by black 
Sunbury sh. memb. of Orangeville and overlain by Brecksville sh. memb. of 
Orangeville. 

The Sunbury sh.. is now excluded from Orangeville sh., so that Aurora ss. is 
basal memb. of the Orangeville. 

Named for exposures on Aurora Creek, in NW. part of Portage Co. 

tAuroral series. 
Nongeographic name introduced by H. D. Rogers in 18.̂ 8 (Geol. Pa., vol. 1, 

pp. 105, 123-124, 208-245, 251-257, 261; and vol. 2, p. 752). Divided into 
(descending) : (1) Auroral mag. Is. 2,500 to 5,500 ft. ("The Chazy and 
Black River lss. of N. Y. are parts of this formation.") ; (2) Auroral calc. 
ss. (Calcifcrous ss. of N. Y.), which occurs chiefly in Northampton, Centre, 
and Huntingdon Counties, and is 60 ft. thick at Euston. 

Later the Auroral Is. of Rogers was replaced by Shenandoah Is., which is 
now subdivided in most areas into several named units. 

tAuroral limestone. 
tAuroral .sandstone. 

See under ^Auroral scries. 
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tAusable granite. 
PrerCambrian: Northeastern New York (Essex County). 
J. P. Kemp, 1894 (N. Y. Stole Mus. 47th Ann. R e p t ) . The anorthosite quarried 

near Keeseville [Essex Co.] is called ''Ausable granite." Probably to be classed 
in Algonkian of U. S. G. S. geologists. 

H. P. Cushing, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1, p. 546), The more 
feldspathic portions of the anorthosite are quarried near Keeseville and placed on 
market under name of "Keeseville granite." 

J. P. Kemp, 1897 (N. Y. State (3eol. 15th Ann. Rept , vol. 1, p. 583). The great 
quarries at Keeseville have made thjs anorthosite widely known as "Ausable 
granite." 

Ausable sandstone. 
Upper Cambrian: Eastern New York. 
H. I. Ailing, 1919 (N. Y. State Mus. Bull. 207, 208, pp. 113-.145). "Au Sable ss." Is 

applied by some authors to coarse cgl. known lis Potsdam basement bed una under
lying the so-called "white Potsdam" ss., which recent work seems to indicate Is not 
sanie as Potsdam ss. 

Ausable syenyte. 
Pre-Cambrian: Eastern New York (Adirondack Mountains). 
See under Adirondack anorthosyte. 

Austin chalk. 
Upper Cretaceous (Gulf series) : Eastern Texas. 
B. p . Shumard, 1860 (St. Louis Acad. Sci. Trah's., vol. 1, pp. 583, 585). Austin la:-— 

Fossiliferous cream-colored and bluish earthy Is.; 100 ft. exposed In vicinity of 
Austin. Some beds soft and crumble on exposure, other beds moderately hard 
and furnish handsome building rock. At base shaly layers of fossiliferous dark 
bluish gray calc S3. Overlies Bxogyra otietino marl [Del Rio clay] and Underlies 
Comanche Peak group. 

C. A. 'White and R. T. Hill, 1887 (Phiia. Acad. Nat. Sci. Proc. 1887, p. 40). Austin Is.— 
Includes strata named Austin Is. bJ ^- ^- Shumard in 1860, but true relations 
not then recognized. Underlies Navarro beds [as here used included a t base the 
Taylor marl] and overlies Eagle Ford shales. 

The present generally recognized deflnition of Austin chalk applies to the 
beds below Taylor marl and above Eagle Ford clay. But to NE. the 
upper part of the chalk (Gober tongue) overlies Brownstown marl, and 
basal part of the chalk (Ector tongue) underlies Bonham clay (formerly 
erroneously included in Eagle Ford clay). (See L. W. Stephenson, 
U, S. G, S. P. P. 186G, 1937.) 

tAustiii inarble. 
Lower Cretaceous (Comanche series) : Southeaster:! Texas. 
R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, p. ix l i ) . Austin marble.—Massive Is., often 

metamorphosed into marble, composed almost exclusively of calcified shells of 
Rcquienia (Caprotina), Nerinea, e t c Thickness 20 ft. Overlies 10 ft. ot flagstones. 
Assigned to Washita dlv. but may represent close of Fredericksburg dlv. 

Conflicts with Austin chalk. Is a bed at top of Edwards is., the top fm, of 
Fredericksburg group. 

Named for occurrence at Austin. 

tAustin rock. 
Trade term for a fine-grained sandrock or shaly sandrock, of Dev. age, 

quarried at Austin, Mower Co., Minn. 

Austin Brook quartz poirphyry. 
Post-Ordovician: New Brunswick. 
G. A. Young, 1910 (Canada Geol. Surv. Summ. Bept 1909, p. 219), 
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A u s t i n b u r g s and . 

A s u b s u r f a c e s a n d in N E . Ohio ( A u s t i n b u r g ixjol, A s h t a b u l a Co.) t h a t h a s 

been c o r r e l a t e d w i t h bo th S y l v a n i a ss . of Ohio a n d w i t h O r i s k a n y ss . of 

N . Y. 

A u t o c e n e . 

R e c e n t : N e w E n g l a n d . 

J . B. Perry, 1872 (Boston Soc. Nat. Hist. P roc , vol. 15, pp. 55-56). "Autocene" Is 
introduced Into the table. In place ot "Recent" or "Present," merely for sake ot 
uniformity. Autocene means emphatically new, thus appropilati'ly designating the 
latest times. 

A u x S a b l e l imes tone . 

U p p e r O r d o v i c i a n ( R i c h m o n d ) : N o r t h e a s t e r n I l l ino i s . 

J. E. C. Evans, 1929 (Chicago Univ., Abstracts of Theses, Sci. ser , voL 2. pp. 199-
200). The Richmond of NE. III. may be subdivided into 3 main members: (1) 
A lower sh. memb.; (2) a middle dominantly Is. memb.; and (3) an upper domi
nantly sh. memb. The lower and upper members are nonfossiUferous. The middle 
memb. contains abundant fossils. In It 6 horizons can be recognized, which are 
named (ascending order) : (1) Aux Sable Is., wliich corresponds faunally to lower 
part of the Waynesville of Ind. ; .(2) Millsdalc Is., which contains a few poorly 
preserved fossils representatives of which occur in the Waynesville and lower 
Liberty of Ind. ; (3) Treat Is., practically unfosslliferous; (4) Du Page Is., fossils, 
poorly preserved, occur in Waynesville and lower Liberty; (5) Rock Run U., 
fossils, poorly preserved, occur In Waynesville and lower Liberty; (6) Wilmington 
la., highly fossiliferous, and fossils very similar to upper Waynesville and Liberty 
of Ind. [Lithology and type localities ot these named faunal zones not stated.] 

A u x V a s e s s a n d s t o n e . (Of C h e s t e r g roup . ) 
M i s s i s s i p p i a n : E a s t e r n Mis sou r i a n d s o u t h w e s t e r n I l l ino i s . 

C. R. Keyes, 1892 (Geol. Soc Am. Bull., vol. 3, p. 295). Aux Vases ss.—Fine
grained ferruginous ss., 10 to 100 ft. thick, the "ferruginous ss." of Shumard ond 
others. Overlies Ste. Genevieve Is. and underlies Kaskaskia Is. 

T h e fm. o v e r l y i n g A u x V a s e s ss . i s n o w k n o w n a s R e n a u l t fm., a n d A u x 
V a s e s r e s t s uncon . on S te . Genev ieve Is . ( S e e a l so u n d e r S te . Gene
v ieve Is.) 

N a m e d for e x p o s u r e s on A u x V a s e s R ive r , S te . Genev ieve Co., Mo. 

A u x v a s s e Creek s a n d s t o n e m e m b e r (of O l t a w a y l i m e s t o n e ) . 
D e v o n i a n : E a s t c e n t r a l Mi s sou r i ( C a l l a w a y C o u n t y ) . 

F. B. Conselman, 1935? (Mo. Acad. Sci. P roc , vol. 1, pp. 103, 108-113, 119). Auai-
vaaae Creek as. memb.—Basal memb. of Callaway Is. (Dev.) In Auxvasse Creek 
quad., Callaway Co. The uncon. btw. Callaway Is. and underlying Mineola Is. is 
evidenced hy the thinning or absence In places of the Minrola and by presence of 
Auxvasse Creek ss. memb. In S. par t of quad. The Auxvasse ss. is white, friable, 
calc. s s . ; rarely fossiliferous; 16 In. to 5 ft. thick. On E. side of Auxvasse Creek 
It reaches thickness of nearly 5 ft. and Is well exposed a short distance N of the 
gravel road In NE. hi sec. 8, T. 46 N., R. 8 W. and in NW. 'A sec. 9 of same twp., 
B. of where it apparently disappears. Is also absent In central part of area. 
Some early workers mistook this ss. for St. Peter ss., but it Is St. Peter reworked 
by Dev. seas. 

A v a sha le . ( I n P o t t s v i l l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h w e s t e r n I l l ino is . 

T. B. Eoot, 1928 (HI. Geol. Surv. Rept Invest. No. 16, pp, 9, 10, pis. 1, 2) . In up
per par t of Pottsville fm. [110± ft. below top on pi. 1] is a fairly persistent and 
extensive sh. bed, which for convenience Is called Ava sh. Can be identified In 
many outcrops and well records. Throughout greater part of area (Ava-Campbell 
Hill area, in parts of Randolph, Perry, and Jackson Counties) the Ava sh. has 
been used as key horizon for contour map which shows structure of Penn. beds. 
Although Ava sh. is irregular in thickness and locally Is missing in both outcrops 
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and well logs, it was fouhd to be best horizon to use over so large an area. [Con
tour map shows it surrounding village of Ava, Jackson Co.] 

Avaloh group. 
A term applied to ancient rocks of NewfoundlamL Assigned to "Algon

kian" by C. D. Waleott, 1899 (Geol. Sbc. Am; BUU., vol. 10, p. 218) and 
C. R. Van Hise and C. K. Leith, 1909 (U. 8. G. S. Bull. 360, p. 43). For 
Walcott's original definition see imder ierrar ibvan. Type loc. is 6n 
Avalon Peninsula, 

Avalonian formation. 
Pre-Cambrian (Huron ian ) : Newfoundland. 
G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4). 

Avalonian ^m..—Slates, tuffs, aggls., cgls.i and lavas. Fossil worms (7). Basal 
fm. of Huronian. Underlies Signal Hill fin. (Huronian). [Derivation of name 
not stated.] 

Ayoilt limestone inembir (of Ochelata formation). 
Bcnnsylvanlan: O h t r a l northern, northeastern, and northern central Okla

homa; 
t). W. Ohem, 1910 (Okla. State Univ. Research Bull. 4, pp. 31, 37). Alton* la. 

lentil:—Bluish seihlcryatalllne Is., often thin-bedded, from a few ft: to 40 ft thick. 
Stratigraphically about 85 ft. above Dewey Is. along 96th meridian 8. of Bartles-
vllle. Included In Copan menib. of Wann fm. lii northern area and ih Eamona 
fm. lii southern area: 

In northern Okla. is now treated as a memb. of Ochelata fm.; in Bristow 
quad, is treated as a memb. of Copan fiti. 

Named for Avant, Osage Co. 

Aveqal sandstone. 
Elocene: Southern California (Diablo Range) . 
F. M. Anderson, 1905 (Calif. Acad. Sci. Proc, 3d ser., voL 2, pp. 164-168). 

Avenal sas:̂ —A great thickness of ss. exposed In canyon of Canoas Creek, with a 
thin basal bed of cgl., 6 to 10 ft thick, resting on Lower Cret; Shales. Upper 
400 ft. consists of very fossiliferous concretionary sss., below which occur thin-
bedded ss. The Avenal wells at Tar Springs are drilled to penetrate these sands, 
which are exposed at Tar Springs on E. and at Sulphur Springs oh Zapato Chino 
Creek to W. Underlie Kreyenhagen shales. 

P. E. von Bstbrlf, 1930 (A. A. P. G. Bull., vol. 14; No. 10, pp. 1321-1336). The 500 
ft. of ss. underlying Kreyenhagen sh. in canyot. of Canoas Creek Is Domenglne ss., 
of upper middle Bo. age. The type loc of Doinengine is N. of Cdallnga. 

AverlU granite. 
Age (?) : Northeastern Vermont (Essex County). 
E. A. Schroeder, 1921 (Vt State Geol. Bept. 1919-20, pp. 39-42). Averill 

granite.—Pliik, two-mica granite of medium grain, with SUbporphyrltic texture. 
Intrudes a muscovlte-blotlte schist; the contact being well exposed on summit of 
AverlU Mtn and In bed of Averlll Stream 100 yds below the granite bridge of Norton 
Mills road. Underlies and surrounds Big Averlll Lake and all but a small 
part of Little Averlll Lake. 

Avery shale. 
Middle Devonian: "^Vestern New York (Eighteen-Mile Creek). 
A. W. Grabau, 1930 (Sci. Quart Nat. Univ. Peking, China, vol. 1, No. 4, pp. 323-326). 

Avery ahaiea.—Do not differ markedly from underlying Athol shales, on which 
they rest. On 18-MlIe Creek are 30 to 40 ft. thick and underlie Wanakah sh. 
In Livonia salt shaft, 70 ml. to E., they appear to be 147 ft. thick. Contain 
pronounced Hamilton fauna, but many tjrplcal Marcellus species continue. [Deriva
tion of name not stated.] 

According to G. A. Cooper (personal communication Jan. 1934) Grabau's 
Avery sh. is same as Ledyard memb. of Cooper. 
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AvUton c o n g l o m e r a t e . 

U p p e r D e v o n i a n : W e s t e r n M a r y l a n d . 

C. K. Swartz et al., 1913 (Md. Geol. Surv. Middle and Upper Devonian voL, pp. 
352, 383-385). The flat-pebble jasper cgl. In Chemung ss. memb. of Jennings 
fm. of northern Garret t Co., Md., Is nained Avilton ogl. because of Its occurrence 
In immediate vicinity of post oflSce of that name on Pea BIdge. I t is possibly 
same as Stevenson's Upper Chemung cgl. of Pa. Is overlain by the upper sh. 
and sa. beds of Chemung memb. and underlain by the middle sh. and ss. beds 
of that memb. 

Avis sandstone memb. (of Thrifty formation). 
Pennsylvanian: Central northern Texas (Brazos River region). 
r . B. Plummer and H. C. Moore, 1922 (Jour. Oeol., vol. 30, pp. 24, 81). Apia as., 

basal memb. of Thrifty fm. in May-Coleman and Strawn-Baird sections. U e s discon. 
on Graham fm. 

r . B. Plummer and E. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 126, 131-186, 
162-158). Avis ss. memb. of Thrifty fm.—Persistent but variable deposit of 
coarse-grained ss., grit, or cgl., ranging in thickness from 6 to 40-|- ft. Basal memb. 
of Thrifty fm. In Brazos Eiver valley. Lies 35 to 80 ft. below Ivan le. memb. In 
places rests on Wayland sh. memb. of Graham fm.; In other places on underlying 
Gunsight Is. memb. of Oraham. Correlated by Plummer with Trickham bed of 
Drake, In Colorado River valley. Named for town of Avis, Jack Co. TypicaUy 
developed in Jack, Young, and Stephens Counties. 

B. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 103), treated Avis ss. as basal memb. 
of Thrifty fm. 

F . M. Bullard and E. H. Cnyler, 1935 (Univ. Tex. Bull. 3501, p. 232), used Avia aa. 
for the beds underlying Breckenridge Is. and overlying Speck Mtn Is. in Colorada 
Elver Valley (McCulloch Co.), and stated that Parks Mtn cgl. of Drake (the type 
loc of which is in adjoining Coleman Co.) Is a conglomeratic phase of Avis ss. 

T h e U. S. Geol . S u r v e y a t p r e s e n t t r e a t s Av i s s s . a s b a s a l m e m b . of T h r i f t y 

fm. in B r a z o s R i v e r reg ion , a n d P a r k s M t n ss . m e m b . of C o l o r a d o R i v e r 

r e g i o n a s m u c h y o u n g e r , l y ing i m m e d i a t e l y be low C h a f l n Is . a n d r e s t i n g 

on L o h n sh . m e m b . of T h r i f t y . 

A v i s l i m e s t o n e . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Eeger, 1926 (W. Va. Oeol. Surv. Eep t Mercer, Monroe, and Summers Counties, 
pp. 296, 347). Avis Is.—Steel gray, hard, with shaly streak near middle; marine 
fossils. Thickness 20 to 45 ft. Name Introduced to replace Hinton la. ot Krebs, 
because of conflict with Hinton group [fm.]. Type loc in vicinity of Avis and 
Hinton, Summers Co. 

A v i s sha l e . ( I n H i n t o n f o r m a t i o n . ) 

Mif i s i ss ipp ian : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 296, 346-352). Upper Avia ah.—Green or yellow, calc, usually fissile, 20 to 
100 ft. thick, abundant marine fos'slls. Underlies Avis ss. and overlies Avis Is. 
Lower Avia ah.—Yellow, calc, 16 to 30 ft. thick; marine fossils; underlies 
Avis Is. and overlies Payne Branch ss. All members of Hinton group [fm.]. 
Type loc , region around Avis, Hinton, and Bellepoint, Summers Co. Also 
observed In Mercer Co. 

A v i s s a n d s t o n e . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Eeger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 296, 345). Avis ss.—Greenish gray, micaceous, massive or shaly, persistent, 
10 to 35 ft. thick. Underlies Low Gap sh. and overlies Upper Avis sh., all 
members of Hinton group [fm.]. Type loc high up sides of mtns la vicinity 
of Hinton and Avis, Summers Co, Also observed in Mercer Co, 



LEXICON OP GEOLOGIC NAMES OP UNITED STATES 9 7 

Avoca limestone. (In Lecomptpn limestone.) •'••'•' 
Pennsylvanian: Southeastern Nebraska, northeastern Kansas, and north

western Missouri. 
Q. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., ^p. 44, 45, 47). Avoca la.— 

Top unit in Lecompton is. Dense bluish Is. In 2 or 3 beds. Thickness 2 to 9 ft. 
in Nebr.; 1-|- ft. In Mo. and Kans. Overlies King Hill sh. (in Lecompton Is). 
Named for exposure In South Fork Weeping Water Oeek about 3 mi. E. of Avoca, 
Otoe Co., Nebr. 

Avon shale and limestone. (In Pottsville formation.) 
Pennsylvanian: Central western Illinois (Pulton County). 
T. E. Savage, 1927 (Am. Jour. ScL, 5th, vol. 14, pp. 807-316), applied Avon ah. 

and la. to beds underlying Colchester (No. 2) coal and overlying his Bernadotte ss. 
He included these beds in Carbondale fm., as he proposed to expand that name; 
but they belong to Pottsville fm. of U. S. Geol. Survey and other authors. 
Thickness and derivation of name not stated, but probably named for Avon, 
Pulton Co. 

tAvondale limestone. 
Pre-Cambrian: Southeastern Pennsylvania (Chester County). 
P. Frazer, 1883 (2d Pa. Geol. Surv. Rept. C,, pp. 307, 321, 322), casually alludes to 

Avondale Is., and accompanying map (of Chester Co.) shows a belt of "Slluro-
Cambrian Is." running through Avondale, Kennett Square, and other places In 
Chester Co. 

A quarry rock in Coekeysville marble is now locally known as "Avondale 
Is." 

Avondale volcanics. 
Pre-Cambrian: Newfoundland. 
A. F. Buddington, 1919 (Jour. GeoL, vol. 27, p. 456). 

tAvondale series. 
A name used by A. O. Hawkins (Am. Jour. Sci., 5th, vol. 7, pp. 355-364, 

1924) to denote Glenarm series in vicinity of Avondale, Chester Co., Pa. 

Avon River limestone. 
Mississippian: Nova Scotia. 
W. A. BeU, 1921 (Am. Jour. Sci., 5th, vol. 1, p. 166). 

Aweres formation. 
Pre-Cambrian: Ontario. 
E. G. McConneU, 1926 (Ont Dept Mines, 35th Ann. Eept., vol. 36, p t 2, p. 16). 

Axemann limestone. (In Beekmanto-wn group.) 
Lower Ordovician: Central Pennsylvania (Center and Blair Counties). 
E. O. Ulrlch, 1911 (Qeol. Soc. Am. Bull., vol. 22, pp. 552, 653, 867, 660, 674, pi. 27). 

Axeman [n] la.—Thick and thin-bedded, nearly pure Is., of dark color, frequently 
stained with Iron oxide, and ranging from compact to distinctly crystalline. 
Thickness 158 ft. Underlies Bellefonte dol. and overlies Nlttany dol. 

The Is. a t Axemann, Center Co., is Stonehenge Is., which underlies Nlttany 
dol., but the Is. named Axemann crops out 1 mi. E. of Axemann. The 
Bellefonte, Axemann, Nlttany, and Stonehenge compose Beekmantown 
group of central Pa. 

Ayer granite. 
Carboniferous or post-Oarlwnlferous: Eastern Massachtisetts, southeastern 

New Hampshire, and northeastern Connecticut 
B. K. Emerson, 1917 (U. S. G. S. Bull, 697, pp. 86, 223-228 and map). Ayer 

granite.—Blotlte-muscovlte granite of moderately coarse grain. In many places 
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coarsely porpbyritic, containing feldspar pbenocrysts 1 to 3 Inches long or blotched 
with large patches of feldspar crystals. Extends through Ayer, Mass. 

Aylesworth limestone member. ( In Pottsville formation.) 
Pennsylvanian: Northwestern Illinois (McDonough County). 
T. E. Savage, 1930 (III Acad. ScL Trans., vol. 221 p. 498). [Columnar section of 

Macomb region shows Ayleaworth Is. memb. located about midway in Avon sh. 
and la., the upper part of Pottsville fm. Derivation of name not stated.] 

Aylmer formation. 
Ordovician (Lower) : Ottawa Valley, Canada. 
P. E. Eaymond, 1905 (Clamegle Mus. Annals, vol. 3, p. 380, and Am. Jour. ScL, 

4th, vol. 20, p. 364, etc). Aylmer fm.—Name proposed for the Chazy ot Ottawa 
. "Valley, which is very late Chazy, and differs In lithology and fauna from typical 
Chazy. 

tAzblc era. 
In its earlier and in some of i ts later usages this term was applied to all 

pre-PaleoEoic time. In other later usages it was applied (1) to all pre-
Potsdam t ime; (2) to Huronian epoch of tAlgonkian period plus the 
tArchean period; (3) to tArchean period only; and (4) to a hypothetical 
interval preceding all ki!Own rocks. (For full deflnition see U. S. G. S. 
Bull. 769, pp. 20-26, 1925.) 

Azotea tongue (of Carlsbad limestone). 
Permian: Southeastern New Mexico (Pecos Valley). 
W. B. Lang, 1037 (A A. P. G. Bull., vol. 21. No. 7). The part of Carlsbad Is. 

that caps western Asotea Mesa and overlies Seven Rivers jJ;'psiferous memb. of 
Chalk Bluff fm. is here named Azotea tongue. 

Aztec sandstone. 
J u r a s s l c ( ? ) : Southeastern Nevada (Goodsprings quadrangle). 
D. F. Hewett 1931 (U. S. G. S. P. P. 162, pp. 9, 35. etc). Aztec ««.—Massive 

ledge of reddish or buff ss., minutely cross bedded. Is made up of many lenses, 
mostly 10 to 25 ft.' thick, each lens In turn made up of smaller laminae ^ to 2 
Inches thick. Thickness-2.100 ft. Rests on Chlnle fm. and Is overlain by Quat. 
deposits. Name is derived from Aztec Tank, a natural depression in the ss. 
several hundred ft. E. of Contact mine. In which water accumulates at times of 
heavy rain. 

Aztecan series. 
A term introduced by C. [R.l Keyes and applied by him in Colo., N. Mex., 

and Ariz., to cover "a thick, post-Laramian succession of Cretacic sedi
ments in the San Juair region." (See his Conspectus of geol. fms. of IX. 
Mex., 1915, pp. 2, 5.) 

Azuero formation. 

Pre-Pleistocene: Panama. 
O. H. Hershey, 1901 (Univ. Calif. Dept. Geol. Bull., vol. 2, p. 237). 

Assure River series. 
Pre-Cambrian (?) : British Columbia. 
N. F. O. Davis, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. A, p. 285). 

Baby sand. 
A subsurface sand near top of Rico fm. (Perm.) in southern San Juan 

Co., SE. Utah. 

Babylon cyclical formation. 
A name applied by H. R. Wanless (III. Geol. Surv. Bull. 60, 1931, pp. 

179-193) to basal part of Pottsville fm. (Penn.) of central-western 111., 
based upon the rhythmic-cycle theory of sedimentation. Derivation of 
name not stated, but there is a village of that name in Fulton Co. 
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B a c h e l o r Creek l imes tone . 

P e n n s y l v a n i a n : S o u t h e r n K a n s a s . 

E. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 94, 96). 
Members of Howard Is, have been assigned names as follows, ascending: Bachelor 
Creek la., Aarde ah. (containing Nodaway coal). Church la., Winzeler ah., and 
Utopia la. [Derivation of names not stated. On p. 21 Bachelor Creek la. Is 
described as consisting of 1.3S ft. of blue Is. weathering brown and ehaly.] 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 205-207). Bachelor Creek la., 
lowest memb. of Howard Is., Is developed In southern Kans. from Greenwood Co. 
southward. It Is hard, somewhat sandy, impure, bluish gray Is. ranging In thick
ness up to 3 ± .ft Occurs below Aarde sh. memb.. In which Nodaway coal lies 
near base. Type loc . Bachelor Creek, sec 33, T. 25 S., E. 11 E., about 5 ml. E. 
of Eureka, Kans. 

B a c k b o n e l imes tone . 

L o w e r D e v o n i a n : S o u t h w e s t e r n I l l ino i s ( J a c k s o n C o u n t y ) . 

T. B. Savage, 1920 (Am, Jour. ScL, 4th, vol. 49, pp. 169-178). Back-bone la.— 
Rather thick-bedded coarsely crystalline Iss., 0 to 7 0 ± ft. thick, uncon. under
lying Clear Creek chert in SW. III. and uncon. overlying Bailey Is., of New Scot
land age. Fauna appears to be closely related to that ot Becraft Is. of N. Y. No 
separate name was applied by Worthen to this Is. Is well exposed near S. end 
of Devil's Back-bone Ridge, a short distance N. of Grand Tower, Jackson Co. 

T. E. Savage, 1925 (Am. Jour. ScL. 5th, vol. 10, pp, 139-144), replaced his Back-' 
bone la. (ot supposed Helderberg nge) with Welter's Little Saline la. (of known 
Oriskany age), being satlsfled of Oriskany age of his Backbone Is. and Its equiv. 
to Little Saline Is. 

t B a d l imes tone . 
See 1st e n t r y u n d e r B a d R i v e r Is. 

B a d Axe m e m b e r (of F r a n c o n i a s a n d s t o n e ) . 

U p p e r C a m b r i a n : W e s t e r n Wiscons in a n d s o u t h e a s t e r n M i n n e s o t a . 

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc, fl.i;s. 1, 2, pp. 
81, 92, 134, 140, 159, 431, 446, 449, etc.). Bad Axe memb. of.Franconia fm.— 
Greensand and slltstone, 21 to 25+ f t thick, underlying St. Lawrence memb. of 
Trempealeau fm. and overiying Hudson memb. of Franconia fm, at Victory, Trem
pealeau Mtn, Skillet Falls, Goodenough Hill, Hudson, Afton, and other places In 
western Wis. Named for Bad Axe River, near Franconia, Chisago Co., Minn. 
[On p. 309 of this book G. O. Ransch stated that Bad Axe memb. Is lower Dikelo-
cephalus zone. St. Lawrence memb. as used In above deflnition of Bad Axe memb. 
included not only St. Lawrence Is. (dol.) memb. of Ulrlch but the underlying basal 
greensand and cgl. memb. as well.] 

Above defini t ion w a s r e p e a t e d a n d s o m e w h a t amplif ied by W . H . T w e n -

hofel, G. O. R a a s c h , a n d F . T. T h w a l t e s , Nov. 30, 1935 (Geol. Soc. Am. 

Bull . , vol. 48, No. 11 , pp. 1702, e t c . ) , w h o , h o w e v e r , t r e a t e d t h e b a s a l cgl . 

a n d g r e e n s a n d m e m b . ove r ly ing B a d Axe memb . a s d i s t i nc t f rom t h e i r 

S t . L a w r e n c e dol . memb . T h e y g a v e t h i c k n e s s of B a d A x e m e m b . a s 

r a n g i n g b tw . 20 a n d 50 ft. 

B a d e n s a n d s t o n e . 
P e n n s y l v a n i a n : C e n t r a l e a s t e r n Missour i (S t . Lou i s C o u n t y ) . 
H. A. Wheeler, 1895 (St. Louis Acad. Sci. Trans., vol. 7, p. 125). Baden ss.—Gray 

to drab ss., 2 to 10 ft. thick, coarse-grained, porous, cross-bedded. Occurs near 
base of Coal Measures at Baden. North St. Louis. Equlv. of "Ferruginous" ss. 
Underlain by 3 to 5 ft. of shales which rest uncon. on St. Louis Is. 

N a m e d for e x p o s u r e s a t B a d e n , S t . L o u i s Co. 

B a d e r f o r m a t i o n . ( I n Counci l Grove g r o u p . ) 

P e r m i a n : S o u t h e a s t e r n Nebrn.ska a n d n o r t h e a s t e r n K a n s a s . 
0 . E. Condra, 1936 (Nebr. Geol. Surv. Paper No. 8. pp. 4, 7) . Bader la. fm., about 

24i/j ft. thick, includes (descending) MIddleburg Is., Hooser sh,, and Elas Is. of 
Council Grove group. [Derlvotlon of name not stated.] 
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Badger Creek formation. 
(Dambrian or pre-Cambrlan: British Columbia. 
W. L. ITglow, 1922 (Canada GeoL Surv. Summ. Rept 1921, pt. A, p. 76). 

Bad Heart sandstone member. 
Cretaceous: Alberta. 
F. H. McLearn, 1926 (Canada Geol. Surv. BulL 42, p. 119). Included in Smoky 

Blver fm. 

Bad Hole sand. 
A subsurface aand of early Penn. (Cherokee) age in central eastern Okla.. 

which Ifl reported to correspond to one of sands of Dutcher sand series. 
In Timber Ridge jxwl, Muskogee Co., It lies at a depth of 1,385 to 1,407 
ft. and the Muskogee sand lies at 1,480 to 1,510 ft. C. W. Wilson, Jr . , 
says (A. A, P. O. Bull., vol. 19, No. 4, 1935, pp. 505, 515) this sand corre
sponds to Georges Fork es. memb. of Atoka fm., and tha t it 1B one of the 
Dntcber sands. 

Badito formation. 
Pennsylvanian: Central sontbem Colorado (Walsenburg region). 
B. C. Hills, 1900 (U. S. G. S. Walsenburg folio. No. 88). Badito fm.—Upper 

part consists of 100 ft. of brick-red ss., massive or thick bedded but sometimes 
shaly on weathered sorface. This ss. probably corresponds to some part of 
Fountain fm. Lower part consists of coarse brownish red cgl. that 1B = Sangre 
de Cristo fm. [See also 1900 entry under Sangre de Crista fm.] 

Probably named for Badito Peak or town of Badito, Just W. of Walsenburg 
quad, and in Huerfano Park quad. 

tBad River sandstone. 
Pre-Cambrian (Keweenawan) : Northwestern Wisconsin (Ashland County). 
B. T. Sweet. 1876 (Wis. Acad. ScL, Arts., and Lett Trans., vol. 3, pp. 40-55). 

Bad River aa.—Sss. and shales forming upper beds of Copper-bearing series 
[Keweenawan]. Largely represented on Bad Blver. 

tBad River gabbro. 
Pre-Cambrlan (Keweenawan) : Northwestern Wisconsin (Ashland County) 

and northern penitisula of Michigan. 
B. D. Irving, 1888 (U. S. G. S. 3d Apn, Sept., pp. 115, 134, 135, 180; also U. S. 

Q. 8. Mon. 6, pp. 40-41, 144, 165, 377, 436). Very coarse gabbro, largely 
developed In Bad River region, Ashland Co., Wis., and exposed on Bad River, 
Ires Co., Wis. Forms base of Keweenawan series. 

Bad River dolotnite. 
Pre-Cambrian (lower Huronian) : Northwestern Michigan and northwest

ern Wisconsin (Penokee-Gogebic distr ict) . 
C. R. Van Hise, 1901 (U. 8. O. S. 21st Ann. Rept., pt. 3, p. 338). Bad la.— 

Cherty 1»., of Lower Huronian age. Uncon. underlies Palms fm, and uncon. 
overlies Archean granite and gneiss in Penobee-Oogebic dist. 

A. C. Lane and A. B. Seaman, 1907 (Jour. GeoL, vol. 15, btw. pp. 680-695). Bad 
River fm. of Gogebic Range ls=Kona dol. and RandviUe dol. 

C. K. Van Hise and C. K. Leith, 1911 (U. 8. O. S. Mon. 52, pp. 225. 228). Bad 
Siver It.—Chiefly Is., heavily mag.. In places approaching doL, intermingled and 
btterstratlOed with chert Thickness 200 to 300 ft. Grades Into underlying 
Sunday qtxite. Top eroded. Overlain by Palms fm. 

Nanied for occurrence at Bad River, In Penokee Gap section. 
C. E. Leith, E. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184), adopted Bad 

River dot. ae the name of this fm. 

Badshot formation. 
Pre-Cambrlan: British Columbia. 
J. F. Walker, 1929 (Canada Geol. Surv. Summ. Rept. 1928, pt. A, p.- 128). 
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Bad Vermilion Lake granite. ; ; , 
Pre-Cambrian: Ontario. 
A. C. Lawson, 1913 (Canada Geol. Surv. .Mem. 40', p. 51). 

Baffin till. 
C. [R.] Keyes, 1926 (Pan-Ai. Xleoi., yoL 45, p. 151), The :OreenlandIan ice-

center of .today and the Patrician ice-center .Of Htidson Bay niay both prove" 
to be parts of what we ^all the Labradoran glacier. If the JBrst Is rea^y i 
distinct polarlne ice-cap its deposits should be distinguished by some s&cb title 
as Baffin till. In either case the'.Greenland glacier Ig'a hold-over reionantof 
Wisconsin glaciation. . '. , . 

Bagley andesite. 
Lower (?) Jurass ic : Northern California (Redding quadrangle)'. 
J. S. Diller, 1906 (,U. S, G. S. Redding folio, N9, 138). Bag'lei/ on<fe«rt«.—Includes' 

the lavas and pyrociastlcs of a succession of "folcanlc criiptions of similar 'general 
character. Commonly filled with an abundance' of small phendcrysts' 0/ plaglocjase, 
and rarely also with dark grains In a greenish groijridmese. Composed chiefly 
of andesjtlc tuff, sometimes coarse, almost agglomeratlc, but generally flne and, 
stratlfled, with occasional traces o|f marine fossils. More tha'n threia-fpiirths of 
Baglcy Mtn area'la occupied by tuff. 'The lavaa are most abijndaht .pear summit, 
and whole mass has thickness of about 1,000 f t Both areas [Bagliiy'>Itn' and 
along pit Elver] of Bagley andeslte .lie practically on bdrde.r btw. Potem nad 
Modin fms., but do not necessarily ludlcate an unCon. These areas -represent 
centers of greater accuihiilatlon of volcanic material near pojntfi of eruption 
during beginning of Potem epoch. Between the two points the coijtemp. sediments 
contain some detritus from both centers, but apparently th6 greater portion 
comes from a different sohree. For this i:ea,8oii the Inte^rmedlate liedimetits were 
included in the Potem. 

BagneU till. 
Name introduced by C. [R.] Keyes for a very old sheet o t glacial till 

(pre-Nebraskari) in Mo. "that has been called Nebraskan till by Leverett." 
(See Pan-Am. .Geol, vol. 58, pp. 203, 208, 217, I S S i ) 

Bailey limestone. 
Lower Devonian (Helderberg) : Eastern Missouri and southwesferu 

lUinola 
E. O. Ulrlch, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). BdOey la.-^ 

Argill. Iss. and shales containing New Scotland Helderberglan faunas at Red 
Bock landing and above. Overlies Bainbridge Is, and .underlies Clear Creek Is. 
[restricted]. Thickness ipO± ft. 

Nained for exposure at former Bailey's Landing, .on Mississippi Elvef, 
Perry Co., Mo., a short distance above present Bed Rock Landing. 

B«iley Spring limestone. 
Pennsylvanian (early) and Mississippian (late): Eastern Nevada (Pioche 

district). 
L. 0. Westgate and A. Knopf, 1932 (V. S. G. 8. P. P. 171, pp. 7, 21, eC<!:)'. Bailey 

Spring It.r-Qrtiy, medium-bedded is., some cherty layers; basal beds consist 
of oilve-brown fossiliferous is. weathering to reddish debris, which passes up 
into gray-black fossiliferous is. that leathers to mottled red and yellow. These" 
basal beds are probably not very thick. Thickness of fm. 2,276 ft. Overlies 
Scotty Waifli qtzite. Is youngest Carbf. fm. in Pioche dist. Top Is .eroded. Is 
overlain by Igneous rocks of Tert (7) age. Fossils are .Iow;€r Penn. and late 
Miss., accordliig to G. H. Girty. The fm. occurs In several large areas 91i. of 
Bailey Spring, on W. side of Bristol Kahge, Pioche dist, 

tBalnbridge marl. 
Eocene (upt)er) : Southwestern Georgia. 
A. F. Foerste, 1804 (Am. Joor. Sci., 3d, vol. 48, pp: 41-54), Bainbridge marl.—Very 

calc. bed containing many fossils, chiefly Orbltoides. Exposed at water level 
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E. and W, of Steamboat landing at Bainbridge. Lies 150 ft. below top of Vickslnirg 
group. In which it Is included. 

According to later studies of C. W, Cooke this marl is part of Ocaia Is. of 
Jackson (upper Eocene) age, which name has priority. 

Named for exirosures at Bainbridge, Decatur Co. 
tBainbridge residual beds. 

Miocene and Oligocene: Southwestern Georgia. 
W. H. Dall and J. Stanley Brown, 1894 (Geol. Soc. Am. Bull., vol. 5, p. 170). 

The Bainbridge residual beda correlate with Chipola marl and with upper part of 
underlying Chattahoochee beds. [Not defined.] 

C. J. Maury, 1902 (Bulls. Am. Pa]., vol. 3, No. 15, pp. 87-69. 81). The Upper 
part of Bainbridge residual' beds correlates with Alum Bluff beds, the middle 
part with Chipola marl, and Io*er part with Chattahoochee clays and lss. 
[Not deflned] 

Conflicts with another fm. The lower bed belongs to Flint River fm. 
and uppt!" bed to Alum Bluff group, according to recent studies of 
C. W, Cooke. 

Named, apparently, for exposures at or in vicinity of Bainbridge, De
catur Cp. 

Bainbridge limestone. 
Silurian (Niagaran) : Eastern Missouri and southwestern Illinois. 
E. 0. Ulrlch, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). Bainbridge 

la. proposed to embrace all Sil. lss. beneath Bailey Is. in river bluffs for some 
miles above and below Bainbridge, Mo., also above and below Thebes, III. 
[For next older fm. Ulrlch adopted Girardeau Is. in above rept] 

E. O. Ulrlch, 1011 (Geol. Soc. Am. Bull., vol. 22, pi. 28), restricted Bainbridge Is. 
to beds of late Niagaran age, lying uncon. below Bailey Is. (Helderbergian) and 
uncon. above Brassfleld Is. This Is present generally accepted deflnition. 

Named for Bainbridge, Cape Girardeau Co., Mo. 

Baird shale. 
Mississippian: Northern California (Redding region). 
H. W. Fairbanks, July 1894 (Am. Geol., vol. 14, p. 28). Baird «fe.—Black siliceous 

sh., probably 600 ft. thick, the lowest horizon recognized at United States 
fisheries on McCIoud River. Fauna considered by J. P. Smith to be aimlogoiis to 
the Waverly, but strat. position Is higher. The shales outcrop most promi
nently on W. side of river Just above Baird P. 0., where they are In places 
highly metamorphosed by dikes of diabase and diabase porphyrite. 

J. P. Smith, Sept-Oct. 1894 (Jour. GeoL, vol. 2, pp. 688-612). Baird «A.—Black 
siliceous shales 500 ft. thick. Older than McOoud Is. and younger than 
Sacramento fm. [Kennett fm.]. 

•According to J. S. Diller (U. S. G. S. Redding folio, No. 138, 1906) the 
Baird sh. overlies Bragdon fm. and underlies McCloud Is. 

Baitoa formation. 
Miocene: Dominican Republic. 
C. W. Cooke, 1020 (Geol. Soc. Am. Bull., vol. 31, p. 219) 

tBaker Umestone. 
Silurian (early) ; Western Tennessee. 
A. F. Foerste, 1901 (Geol. Soc Am. Bull., vol. 12, pp. 307, 402). Baker la.—White 

crinoldal 1«., 0 to 26 ft. thick In Tenn. Same as Clinton is. of Ind. and Ky. Basal 
SIL fm. In W. Tenn. Underlies South Tunnel bed (Osgood shaly clay). Included 
In Clifton Is. 

Replaced by Brassfleld is., better established though later name. Is con
sidered to be of Albion age. 

Named for Baker, Davidson Co. 
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Baker gabbro. 
Cretaceous (?) : Southern British Columbia. 
tl. A, Daly, 1914 (Canada Geol. Surv. Dept. Mines Mem. 38, map 9, 118° to 118°30'), 

Baker gabbro, Cret. (?). [Mass lies Just N. of Baker Creek (which empties Into 
Christina Lake) and at headwaters of the creek.] 

Baker sand. 
A subsurface sand in Pottsville group of eastern Ky. 

Baker member (of Richfield formation). 
Pre-Cambrian: British Columbia (Cariboo distr ict) . 
G. Hanson, 1935 (Canada Dept. Mines, Geol. Ser., Bur. Econ. Geol. Mem. 181, No. 

2396, p. 4). 

Bakerstown sandstone. (In Conemaugh formation.) 
Pennsylvanian: Southwesterii Pennsylvania (Allegheny County). 
J. P. Lesley. 1878 (2d Pa. Geol. Surv. Bept. Q, pp. xli (preface) and 305-308, index). 

Bakerstown as.—Underlies Bakerstown coal and overlies Lower Barren Measure red 
shales, which rest on Pine Creek, coal. [Only recorded use of name.] 

Bakerstown clay. 
A term that has beeii applied to clay underlying Bakerstown coal in Cone

maugh fm. of W. Va. 

Bakers-ville gabbro. 
Triassic (?) : Western North Carolina. 
A. Keith, 1903 (U. S. G. S. Cranberry folio. No. 90, p. 5). BakeraviUe gabbro.—^Un-

iuetamorphosed massive gabbro, of black and brown color. Intrusive into Roan 
gneiss and Carolina gneiss. [Named for Bakersvllle, Mitchell Co.] 

W. S. Bayley, 1023 (Tenn. Dlv. Geol. BulL 29, p. 41), assigned this gabbro to 
pre-Camb. 

Bakoven shale. 
Middle Devonian: Eastern New Tork (CatskiU Mountains). 
G. H. Chadwick, 1933 (Am. Jour. ScL, 5th,. vol. 16, pp. ^80, 483). "The black sh. 

heretofore passing as "Marcellus," below Mount Marlon fm., since it remains 
unidentified by Dr. Cooper with any of his Hamilton units, is here called Bakoven 
ah. (bok-o-fen), from local Dutch name of valley it produces, with its type section 
(partial) where Catskill-Palenville road crosses Kaaters Kill. 

tBalaklala rhyolite. 
Jurassic (?) : Northern California (Redding quadrangle). 
J. S. Diller, 1906 (U. S. G. S. Redding folio. No. 138). Balaklala rhyolite.—A suc

cession of irregular lava flows and tuffs whicji have been so compressed and folded 
as to render very obscure the original layered arrangement of the mass. Thickness 
about 500 tt. Clearly underlies Kennett Is. and sh. and penetrates abd overlies 
Copley meta-andesite. Named for fact it forms the hills about Balaklala mine. 

Later work by L. C. Graton (U. S. G. S. Bull. 430, pp. 81-85, 1910) proved 
these rocks to be intrusive alaskite porphyry and same as so-called tBully 
Hill rhyolite. Both geographic names have therefore been discarded as 
unnecessary. This porphyry cuts rocks as young as Pit sh (Middle and 
Upper Triassic). 

tBald Eagle conglomerate. 
Upper Ordovician: Central Pennsylvania (Blair County). 
A. W. Grabau, 1909 (Jour. GeoL, vol. 17, p. 235). Bald Eagle cgl.—Gray to whife. 

rarely red, cgl. and quartz ss., 650 to 1319 ft. thick. Characterized by extensive 
cross bedding. Generally called Oneida by Pa. geologists. Is of Lorraine age. 
Underlies Juniata fm. and overlies Eden ss. Was originally named "Tyrone," but 
that name Is preoccupied. Named for Bald Eagle Mtn at Tyrone, Blair Co. 

B. 0. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pL 27). Oawego (BaW Bogle) 
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linderlleB Jupta ta s's. in central Fa. an^ res t s '09 Eeedsvllle sh., the upper part of 
wh^ch is of Eden ag*. 

A. .^- Gra.bau, 1913- (Geol. S6c. A.m. BnU., •fpL.24, pp. 40*-41())'. Bald Eagle cgl,— 
The Oswego Ss. rntist represent npper p i r t of ;tiie Bald Eagle. Ulrlch makes Bald 
Eagle exact equlv. of OsweBo SB. without giving reasons' for this correlation. To 
E. the SB. begins earljer and r e s t s o n lower beds than to NW. in Bald Eagle Mtn 
it rests' on lowest Pulapkl if riot Frankfdirt; in Buffalo' knd Piilaski region it is 
pdst-Lorraine. ,• . 

C. Buttsi^i918 (Am. Jonf: ScL, 4tli,- vol. 46, pp. 638, 688)'. Bitld Eagle aa. of Gira-
b ip and Cfnelda <^. of ;2d'Pai'GebL Sbrv. replaced by Oswego ss. 

.Baldface p h a s e . 
See 1928 e n t r y u n d e r O&iiwdy g r a n i t e . 

i i . Billings', 1935 (letter .dated July 19).' T^ype 16c. for Baldface phdae of Conway 
g'rdnife Is. South Baldface Mtn, in NE. co.rner of North Conway quad., 'White 
MVUB region, JN. H. 

B a l d H i l l g r a n i t e gneiss . , 
P r e ^ C a m b r l a i i : S o u t l i e a s t e r n N e w 'York ( f o u g h k e e p s l e r e g i o n ) . 
a E. Gordon,- 19 i i (y.- Y. State. Mus. Btjll'. 148, pp. 11, 14-16, 20-21, 32; 34, 40). 

Bald Hill grani te gneiaa Is .of Igneous origin and certainly Precambrlc Covers 
al>6iit'11 aq. ml. E, of the Htidson.' .Composes Bald HIU. Eemarkably homogeneons. 
In outcrops It Is' commonly drab colored and gr'aiiitelike. 

B a l d E[U1 shaiie. ( I n H e n s h p w f o r m a t i o n . ) 

P e n n ^ l v i a h i a n : W e s t e r p K e n t u c l ^ ( W e b s t e r . C o u n t y ) . 

L. G: Glenn, 1922 (Ky.^ Gebl. Sur^.,- ser. .6, .vbl. 5, p. 118). Bold Hill ahalea.^aha.\eB, 
dominantly argili: and marly and usually leaden or green, with a hint of purplish 
mottling I^ soine places. ' Several'.tbln coals in tipper part. Thickness 60 to 126 ft. 
UriderJIes 'Vanderburg ss. and oyerlle's Dixoh BB., all included in Dixon [Henshaw] 
fm; N^We'd foir Bald HilZ.Juit E. of Dixon.'' 

B a l d .Hi i i l imes tone . ( I h T r a d e w a t e r f o r m a t i o n . ) 
P e n n s y l v a n i a n : Sou the j i s t e rp Jlji i ibls (Sa l ine ' C o u n t y ) . 

.G. H. Cady, 1926 (III. State A^ad. ScL Trans., vol. 19, p. 263). Bold Hill ii. Ues 
In interval btw. Bald Hill coal and'Bald Hill 'ss. i s exposed In railroad cut B. of 
Stpnefort as a discontlnuoiui layer a few ,Inches thick, bat is more typically 
developed at Bald-Hill , about 2 int. SE. of Stohefort on N. side of Big Four 

Baid Hill sandstone. (Ih'Tradewater formation.) 
Penhsylvahlah: Soiitheastern Illinois (Saline OoiiAty). 
G.' H. Cady,.1926 (111". State Acad. Sdl.. Trans., vol. 19, pp. 258, 283). Bald HIU ss. 

occurs alqng,crest of hill N.,of .Stdnefort, tha t Is, Stdnefort Hill, and is exiwsed 
oh low knbll upon .which Mitchellville la located. It lies' 100 f t or more above 
CurUW Is. 

B a l d i e g r a n i t e . . 
J u r a ^ i c ( ?'•) : B r i t i s h Co lumbia . 

W. L. Uglow, 1922 (Canada Geol. Siirv. Summ. Eept. 1921, pt. A, p. 81). 

B a l d ISnob s h a l e . ( I n ' K a n a w h a f o r m a t i o n . ) 
P e n n s y l y a h i a n : S o u t h e r n W e s t 'Virginia . 

C. E. Krebs and D . p . Teets, Jr., 1915 (W; Va. Geol. Snrv. Bept; Boone Co., p; 497). 
Bald Knob ah.—Dark gray, slaty sh. ccfntainlng small marlrie fossils. Thickness 
1 to 8 f t Lies 25 to 34 f t below Stockton Is. and 0 to 3 ft. a;bove Matewari coal. 
Named for Bald Knob P. O., Boone Co. 

Bald Mountain limestone. 
Lower Ordovlciali (Beekmantown): Eastern New York (Mohawk Valley). 
W. W. Mather, 1843 (Qeol. N. Y., voL 1, p. 367). Bold Mountain Is. is synonym 

of Black Eiver Is. 
A Fitch, 1860 (Historical, toiiograpblcal, and agricultural survey ot county of 

Washington [N. X.] , p t 8, pp. 841-8B2). Bald U t n 2«.—Blue fs., composhig 
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most of Bald Mtn, which rises 600 or 700 ft. above level of surronnding county. 
At Bald Mtn and Its Imiiiediate vicinity we have both the Sparry Is. and the 
stratum beneath I t 

J. M. Clarke, 1912 (N. Y. State Mus. Bull. 158, p. 21) . Bald Mtn la., ot Beekman
town beds; provisionally named because so distinct from Beekmantown beds of 
Champlain Valley. Underlies "Trenton" Iss. Field work 'by B. Euedemann. 

H. Euedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 66-99). Bald Mtn la.— 
Fine-grained, light bluish gray Is. with many white crystalline spots; aren. 
bands in lower part. Top fm. of Beekmantown age in eastern trough at Saratoga 
Springs and \iclnlty. Fauna distinct from Fort Cassin fauna, and indicates 
this Is. is older than Normanskili sh. and that It overlies Deep Kill sh., but it 
may come from an entirely different trough or basin that was originally E. of 
Levis trough. Thickness 100 ft. [In chart on p. 140 he shows It nncon. beneath 
Normanskili sh. Map shows that it occurs on Bald Mtn, Washington Co. This 
deflnition was repeated by Euedemann in 1929 ((3eol. Soc. Am. Bull., voL 40, No. 2, 
p. 414) and 1930 (N. Y. State Mus. Bull. 286, p. 27).] 

B a l d M o u n t a i n dac i t e . 

T e r t i a r y : C e n t r a l s o u t h e r n Co lo rado ( C u s t e r C o u n t y ) . 

W. Cross, 1896 (U. S. G. S. 17th Ann. Eept., pt. 2, p. 295). Bald Mtn dacite.— 
Named for Bald Mtn. Clearly later than Rosita andeslte and is cut by rhyolite, 
but relations to other igneous rocks of Silver CIIff-Rosita Hills dist. not known. 

B a l d M o u n t a i n gne i s s . 

P r e - C a m b r i a n : N o r t h e a s t e r n Oregon. 
W. D. Smith and B. L. Packard, 1919 (Univ. Oreg. BulL, vol. 16, No. 7, p. 106; 

Jour. GeoL, vol. 27, p. 105). Bald Mtn gneiss, Archean (?) , eastern Greg. 
[Oldest fm. given In table of eastern Oreg. fms.] 

Bald Mountain lake beds member (of Esmeralda formation). 
Miocene (upper) : Central Nevada (Manhattan district). 
H. G. Ferguson, 1924 (U. S. G. S. Bnll. 723). Bold Mtn lake-beds memb.—Cgls., 

tuffaceous sss., and shales; at top a few ft. of fangl. Sediments twice broken 
by volcanic activity, as two members of rhyolltic tuff are included. Thickness 
500 ± ft. Lies 700-1- ft. below top of Esmeralda fm., the intervening beds consisting 
of a quartz latite memb. Overlies Diamond King memb. Composes upper part of 
Bald Mtn to within 4 0 0 ± f t of lU top. 

Bald P e a k b a s a l t . 

P l i o c e n e : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) . 

A. C. Lawson and C. Palache, 1902 (Callt Univ. Pub., Dept GeoL Bull., vol. 2, 
map at end). Bald Peak basalt.—Top fm. of Berkeleyan series [Berkeley group]. 
Forms large part of Bald Knob, B. of Berkeley. 

Bald Rock c o n g l o m e r a t e m e m b e r (of L e e f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h w e s t e r n V i r g i n i a ( W i s e C o u n t y ) . 

J . B. Eby, 1923 (Va. Geol. Surv. Bull. 24, p. 65). Bald Rock cgl. memb.—Middle 
memb. of Lee fm. In Wise Co., SW. Va. Thickness 15 to 200 f t Is 70 ft. thick 
at Bald Rock, in vicinity of Miller Yards, about 4 mi. W. of Dungannon, Wise Co. 
Underlies Starns coal and overlies Burton Ford coal. 

B a l d w i n s v l l l e l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : O n t r a l e a s t e r n I l l ino i s ( E d g a r C o u n t y ) . 

See 1934 e n t r y u n d e r L a Sa l l e Is. memb . , w h e r e i s c i ted only k n o w n u s e of 

n a m e . D e r i v a t i o n u n k n o w n . 

B a l l a r d . 

C r e t a c e o u s : J a m a i c a . 
E. T. Hill, 1809 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 84, p. 42). 

file:///iclnlty
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Ballard Harmon sandstone. 
Mississippian: Southern West Virginia. 
E. V. Hennen and E. M. Gawthrop, 1915 (W. Va. Geol. Surv. Eept. Wyoming and 

McDowell Counties, p. 244). Ballard Harmon ss.—Massive, hard, flne-gralned, 
gray; 15 ft. thick. Lies about 600 ft. below Pocahontas No. 3 cool. Included 
in Mauch Chunk series. Has been quarried on SW. side of Tug Fork, ]ust below 
mouth of Ballard Harmon Branch, McDowell Co. 

tBallast Point sUex bed. 
Miocene (lower) : Central Florida. 
Term used in some early repts of W. H. Dall to designate the very fossilif

erous siliceous bed (4 to 10 f t thick) in Tampa Is. that has also been 
called "Tampa silex bed" and "Orthaulax bed." 

Named for exposures a t Ballast Point, Tampa. 

Ballena gravel. 
Eocene: Southwestern California (San Diego County). 
W. J. Miller, 1936 (Geol. Soc. Am. Bull., vol. 46, No. 10, pp. 1556-1581). Bolleno 

gravel (or cgl.) has been cause of considerable discussion and has been differ
ently Interpreted. It has an Important bearing on geomorphologic history of 
Peninsular Range. Was flrst described [but not named] by H. W. Fairbanks 
(Callt State Min. Bur. l l th Ann. Rept, 1893, pp. 91-92). [Fairbanks named 
the whaleback-shaped hill but not the deposit] Occurs in 10 or more areas, 
extending SW. from near Witch Creek (at 8,000 ft.) to SW. of Ballena (at 
2,400 ft.), and W. to San Vicente Valley (at 2,000 ft.) in Eamona quad, to W. 
and NW. of Padre Barona Valley (at 1,800± ft.) in Cuyamaca quad. The 
largest area, several ml. long, is SW. of Ballena, where the gravel caps ridges 
300 to 600 ft. high. This may be regarded as type loc. All the areas were 
doubtless once continuous. Consists largely of pebbles and boulders of red and 
gray porpbyritic lava, considerable qtzite, and some schist. Thickness 100 ft. or 
more. Striking similarity btw. the pebbles and boulders of Ballena gravel and 
Poway cgl. (marine) strongly Indicates their former continuity. Assigned to 
late Eocene. Deposited locally. Probably = Poway cgl. 

Ballou clay. (In Allegheny formation.) 
A name applied in some early Ohio repts to the clay underlying Upper 

Preeport coal and overlying Upper Freeport Is. in Muskingum Co., 
Ohio. 

Bailtown oil sand. 
Drillers' term for a sand in NW. Pa . ; probably=Cherry Grove oU sand and 

of Chemung age. Lies lower than Tiona sand and higher than SheflSeld 
sand, and is said to correspond to Gartland and Garfield sands. 

Balmville limestone member (of Wappinger limestone). 
Middle Ordovician: Southeastern New York (Orange County). 
P. Holzwasser, 1926 (N. Y. State Mus. Bnll. 270, pp. 38-41, 43). Balmville Is., 

uppermost memb. of Wappinger Is. In Newburgh quad., underlies Hudson Ri'rer 
slates and overlies typical Wappinger Is. of this area. Consists of more than 
60 ft. ot dark bluish gray coarsely crystalline Is., In places changing below Into 
a conglomeratic facies consisting of about 20 ft. of fossiliferous cgL crowded 
with pebbles. Outcrops N. of Balmville, Orange Co. Has been called Trenton 
Is. Is of either uppermost Black River or early Trenton age. 

Balsora limestone. (In Palo Pinto formation.) 
Pennsylvanian: North-central Texas. 
Q. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull. 3224, p. 24). Balsora Is., 

In Palo Pinto fm.. Ilea 70 ± ft. below Bridgeport coal and 7 to 10 ft. above 
Sanders Bridge Is. Thickness 0 to 4± ft. Named for outcrop In valley of a 
small stream 1 mi. W. of Balsora, Wise Co. Also occurs along Boone Creek. 
To NE. it lenses out into shales. Not present in section exposed at Martin Lake. 
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Baltic amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan. 
Ii. L. Hubbard, 1898 (Mich. GeoL Surv. vol. 6, pt. 2, pp. 135, 136). The Baltic mine 

is In an amygdaloid bed [called by Hubbard Baltic amygdaloid], whose strike, 
according to Mr. Theodore. Dengler, Mining Engineer of the Atlantic and Baltic 
mines, is N. 60°30' El (maga). This bed crosses the line btw. sees. 20 and 21, 
T. 64, R. 34, abont 200 ft. M. of the quarter post. 

A. C. Lane, 1906 (Mines and Minerals, voL 27, pp. 204-206). The Baltic lode 
occurs a short distance above Baltic (No. 3) cgl. on Keweenaw Point, Mich. 

Belongs to Bohemian Range group. Is younger than Baltic cgl. and 
older than Baltic West amygdaloid. The mineralized par t is Baltic 
lode. 

Named for occurrence in Baltic mine, Houghton Co. 

Baltic flow. 
Includes Baltic amygdaloid and underlying trap. 

Baltic conglomerate. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
A C. Lane, 1906 (Mhies and Minerals, vol. 27, pp. 204-206). Baltic cgl. (No. 3) 

Ues a short distance below Baltic lode. 
Belongs to Bohemian Range group. 
Named for occurrence in Baltic mine, Houghton Co. 

Baltic sandstone. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
A C. Lane, 1911 (Mich. Oeol. and Blol. Snrv. Pub. 6. geol. ser. 4, pp. 495, 499, 

flg. 47). "BalUo aandatone," an amygdaloid cgl. with much red sandy matrix, 
which I am inclined to Identify with Marvlne's cgl. No. 6. 

Belongs in Bohemian Range group. 
Probably named for its occurrence near Baltic mine or a t or near town 

of Baltic, Houghton Co. 

Baltic West amygdaloid. 
Pre-Cambrian (Keweenawan) ; Northern Michigan. 
Name locally in use for many years. Used by B. S. Butler in U. S. G. S. 

P. P. 144, 1929. Is younger than Baltic amygdaloid. Belongs in Bo
hemian Range group. The mineralized part is the Baltic West lode. 
Named because, it is usually the first amygdaloid W. of Baltic lode. 

Baltic West flow. 
Includes Baltic West amygdaloid and underlying trap. 

Baltimore gneiss. 
Pre-Cambrian: Northern Maryland and southeastern Pennsylvania. 
Q. H. Williams and N. H. Darton, 1892 (U. S. O. S. map of Baltimore and vicinity, 

to accompany "Gidde to Baltimore," prepared for Baltimore meeting Am. Inst. 
Min. Engrs. Feb. 1892, pp. 88-139). [Baltimore gneiaaes, also Baltimore gneiss, 
here used to Include gneiss overlying Coekeysville marble and the hornblende 
gneiss underlying Setters quartz aclilst, and ttet says Baltimore gneissea embrace 
a great variety of types. The gneiss that overlies Coekeysville marble Is in Wlssa-
bickon fm.] 

O. H. WilUams and W. B. Clark, 1893 (Maryland, its resonrceg and Instltutloiu, 
Chap, i n , pp. 86-88). No certain traces of clastic origin have ever been detected 
In Baltimore gneiaaea, although their sed. character may be inferred from their 
rapid alternations of beds of different composition, and from nature of other 
rocks intercalated in them, like the marbles and quartz •chists. 

W. B. Clark, 1904 (Md. QeoL Snrv. Harford Co. Atlas, geol. map). Pre-Oambrian 
(Baltimore).—Highly crystalline gneisses with bands varying from micaceous 
qtilte to blotlte and hornblende schists. Includes metamorphosed sediments and 
Igneona masses, tPiaced beneath Setters gtzit«. Columnar KCUOD on map r«ads: 
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"Baltimore gneiaa 5,000 (7) ft. Banded mica and hornblende gttelsa with in
truded apllte, pegmatite, and granite."] 

B. B. Mathews, 1904 (Am. Jour. ScL, 4th, vol. 17, pp. 141-159). Baltimore gneiss.— 
Banded gneiss, highly crystalline. All agree that It Is pre-Camb. Usually in 
eastern Md. it Is separated from other metamorphosed sed. rocks by Igneous masses, 
but in vicinity of Baltimore and in Phila. area, as shown by Dr. Bascom, these 
banded gneisses Immediately underlie the qtzite (Chlckles qtzite or Setters quartz 
schist). Apparently of sed. origin. 

B. B. Knopf and A I. Jonas, 1923 (Am. Jour. ScL, 6th, vol. 6, pp. 40-62). Bom-
more gneiss Is restricted to sed. gneiss, and the intrusive gneiss Is here named 
Hartley augen gneiss. The Baltimore uncon. underlies Setters fm. 

H. B. Knopf and A. I. Jonas, 1929 (Md. Geol. Surv. Baltimore Co. Eept., pp. 105, 
140-152). Baltimore gneiss (early pre-Camb.) consists of biotite and hornblende 
gneiss that shows some cataclastlc deformation. Varies in appearance from a 
heavily bedded, granitoid gneiss of white or gray color to a thinly layered ribbon 
gneiss of alternating light and dark bands. Named for flne outcrops In city of 
Baltimore, along banks of Jones Falls and Gwynns Falls. 

P. Bascom, 1932 (U. S. G. S. West Chester-CoatesvIIIe, Pa., foUo, No. 228). Balti
more gneiaa Includes a nongraphitic facies and a graphitic facies. Latter was 
formerly treated as distinct fm. and called "Pickering gneiss," but this name Is 
now abandoned, as the rocks are only a graphitic facies of Baltimore gneisa As
signed to Archean. 

In 1934 the U. S. Geol. Survey decided to adopt Pickering gneiss for the 
pre-Camb. sed. rocks associated with Franklin Is. (a white coarsely 
crystalline is. or marble, more or less contemp. with Pickering gneiss), 
with which it is found interbedded as well as apparently overlying. For 
description of Pickering gneiss see last entry under Pickering gneiss. 

The Baltimore gneiss was formerly classified by U. S. Geol. Survey as 
"Archean," but that term having been discarded as a time term the fm. 
is now classified as pre-Camb. 

tBaltimorean formation. 
Lower Cretaceous: Eastern Maryland. 
P. E. Uhler, 1888 (Am. Phil. Soc. Proc., vol, 25, p. 48). BalUmorean fm.—Gravels, 

sands, and clays, 600-)- ft. thick. Is probably lowest alluvial fm. discovered in 
Md. Rests on Archean rocks. Underlies Albirupean fm. Well developed In dty 
of Baltimore. 

B. L. Miller, 1917 (C. 8. Q. S. Tolchester foUo,,No. 204). "Baltlmorean" of Uhler 
Included Patuzent, Amndel, and Patapsco fms., which compose Potomac group. 

Banbory yolcanics. 
Pliocene'(upper) : Southern Idaho (Twin Falls County). 
H. T. Steams, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated 

Sept 1, 1932) and 1938 (Jour. Oeol., vol. 44, No. 4, pp. 434-4'39). Banbury vol
canica.—Massive dark-brown weathered basalt flows and fragmentol tuff beds, 
360 ± ft. thick. Older than Hagermao lake beds and younger than Baft lake 
beds. There are thick exposures of fm. near Banbury Hot Spring, sec. 38, T. 8 S., 
B. 14 E., Twin Falls Co. At old Elverslde Ferry there is a cone from "ivblch the 
tuffs IsBoed. 

Bandbox Monntaln type. 
Name applied by L. V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, pp. 543-

548, 1900) to dikes of analcite basalt on Bandbox Mtn, Little Belt Mtns, 
Mont. 

Bandera shale. 
Pennsylvanian; Southeastern Kansas and northeastern Oklahoma. 
O. I. Adams, 1903 (U. S. G. S. Bull. 211, p. 321. Bandera sh.—Shales, 100 ft 

thick, carrying considerable thin-bedded 88. and some coal, overlying Pawnee Is. 
and underlying Parsons Is. 
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Adopted by U. S. Geol. Survey many years ago as a fm. of Pleasanton group 
in Eans., overlying Pawnee Is. and underlying Altamoiit Is., basal memb. 
of Parsons fm. But R. C: Moore has recently abandoned Parsons fm., and 
now treats Bandera sh. of Kans. as a distinct fm. in his Marmaton group. 
This changed classification has not yet been considered by U. S. Geol, 
Survey for its publications. 

Named for Bandera, Bourbon Co., Kans., near which it is quarried. 

Banff series. 
Carboniferous and Devonian (?) : Alberta. -'• 
R. G. McConnell, 1887 (Canada Geol. Surv., n. 8., vol. 2, pp. 16D, 17D, 19D). [As

signed to Carbf.] 

Later repts assign these rocks to Dev., to Miss.j to Miss, and Dev.; and to 
Penn. and Miss. 

Banffian series. 
C. [K.] Keyes, 1924 (Pan-Am. GeoL, vol. 42, pp. 286, 288). Banflian aeriea.—Lss,, 

1,400 ft. thick, composing all of Late Devonlc of Banff, Alberta. Underlie Banff 
shales, of Early Carbonic (Klnderhookian) age. The title Banff should be restricted 
to the Late Devonlc beds, or some part of them In case M Is foiind that this is not 
a single series. 

Bangor limestone. (Of Chester group.) 
Mississippian: Alabama, central and eastern Tennessee, and northwestern 

Georgia. 
E. A. Smith, 1890 (Ala, Geol. Sui-v. Rept on Cahaba coal field, pp, 155-157 and 

map). The Sub-Carbf. of Ala. Is divided into "Upper or Calc. memb. (named 
Oimoor ss. and shales and Bangor Is.)" and "Lower or Siliceous memb. (named 
Fort Payne chert)." The upper calc. member Is variable In composition. In 
North Ala. it Is chiefly a Is., called Mountain la, from fact it forms flanks of 
most mtns in that section that are capped by Coal Measures. Within this Is. 
there Is interbedded a layer of ss. [Hartselle] of variable thickness, perhaps 100 
ft. max. In Tenn. Valley, while the over and underlying lss. are many times that. 
As we come southward the ss. (which we have often called La Grange ss., but that 
name Is preoccupied, which has caused us to replace it by name Oxmoor, where the 
rocks are well exposed and where the shales are more conspicuous than at La 
Grange) becomes more important; and lower section of the Is. appears to give way 
to, or to be replaced by, a series of black shales [Floyd sh.] closely resembUng those 
of the Dev. but many times more inassive. Ih many places In the anticlinal valleys, 
and especially the further S. we go, the upper Is. also appears to be wanting or to 
be replaced by the shales and sss: above named. The Is. which comes next below 
the Coal Measures Is well exposed at many places, as at Bangor, Blount Springs, 
and TrusBville. where It is exfenslvely quarried, but S. of latitude of Birming
ham It Is very rarely seen, and In Its stead we find the black shales mentioned. 
These shales are often Interstratlfled with dark-colored Iss. and sometimes with 
tolerably pure lss., but these are unimportant In thickness as compared with the 
shales and sss. The greater part of Shades Valley Is based upon these sss. and 
shales, though the Is. appears In several places. 

Later mapping by C. Butts resulted in restriction (Ala. Geol. Surv. Spec. 
Rept. No. 14, 1926) of Bangor to the Is. above Hartselle SS. and below 
Pennington sh. In Shades Valley the Bangor restricted is overlain by an 
upper tongue of Floyd sh. In the broad sense in which Bangor Is. was 
originally deflned and subsequently used it included all Miss, rocks 
above Fort Payne che r t In some early repts i t was used to include the 
rocks later named Tuscumbia Is., while in some other repts these rocks 
were included in Fort Payne chert. A name became necessary for the 
Is. above Hartselle ss., for which the name Bangor is especially appro
priate, while the use of the name in the broad sense became unnecessary. 
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t h e r o c k s h a y i n g been subd iv ided . T h e B a n g o r r e s t r i c t e d be longs to 

C h e s t e r g r o u p . ( S e e a l so u n d e r H a r t s e l l e as , ) 

N a m e d for d e v e l o p m e n t a t B a n g o r , B l o u n t Co., A la . 

B a n g o r beds . ( I n M a r t i i i s b u r g sha le . ) 

U p p e r O r d o v i c i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( N o r t h a m p t o n C o u n t y ) . 
C. H. fiehre, Jr., 1928 (Jour. Geol., vol. 34, pp. 485-487) and 1927 (Pa. Geol. Surv., 

4th Ber., Bull. M9, pp. S3, 104-107, and maps). [See pnder Pen Argyl beds.] 

B a n k s t o n Creek l imes tone . 

See u n d e r B a n k s t o n P o r k ts. 

B a n k s t o n F o r k l i m e s t o n e . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n I l l i no i s ( S a l i n e C o u n t y ) a n d s o u t h w e s t e r n 
I l l i n o i s ( P e r r y C o u n t y ) . 

G. H. Cady. 19?8 (lU. State Acad. Sci. Trans., vol. 19, pp. 267, 261, 262). 
[Bankston Creek Is. In columnar section on p. 257 ; Bankston Fork Is. elsewnere 
in rept.].—The Is. which I have chosen to call Bankston Fork Is. Ilea In lower 
part of McLeansboro fm., about 40 ft. above Herrln No. 6 coal, top memb. of 
underlying Carbondale fm, I t Is a fairly pure, slightly brownish or pinkish, 
hard, dense Is., which commonly breaks with a fracture somewhat concnoidal, 
Contains fossils. Thickness 0 to 15+ ft. Is dlscontlnnous, possibly because 
locally displaced by Anvil Rock. The strat . relation of these two strata is not 
very certain In mind of writer. One of best exposures Is along S. side of valley 
of Bankston Creek, Just E. of Saline Co. line. 

A. H. Bell, C. Ball, and L. MeCabc, 1931 (III. Geol. Surv. Press Bull. No. IP) . 
Bankston Fork la, memb.—Arglll., dark blue, massive, fossiliferous Is . ; weiithers 
brown. Thickness 2% to 7 ft. In Perry Co. Top lies 6 to 7 f t below Galum Is. 
memb. Base lies 2 6 ± ft. above Herrln (No. 6) coaL Named by G. H. Cady 
(Trans. 111. Acad. Sci., vol, 19, p. 261). 

Bann<x:k volcanic formation, 
Cambrian (?) : Southeastern Idaho (Pocatello). 
A. L. Anderson, 1928 (Idaho Bur. Mines and Qeol. Pam. 28, p. 3) . Bannock volcanic 

fm.—.Ancient volcanic rocks, including several flows of lava of probable andesltic 
composition, tulF beds, and breccias, thin beds of Impure Is., calc. sb., ss., qtzite, 
and CgL, all BO highly sheared, mashed, and altered that they may be pre-Camb., 
but writer has tentatively left them at base of Camb. until further study. 
Thickness 1,200-1- ft . ; base not exposed, Top has been taken to Include the sh. 
beneath Black Eock Is. No deflnlte fosslla found. Named because Its only 
known occurrence Is in Bannock Range. The lavas are purplish, greenish, and 
reddish, and best described as greenstones, 

t B ^ p t a n o d o n beds . 
A pa leon to log ic n a m e a p p l i e d by O. C. M a r s h (1891) to beds u n d e r l y i n g 

t A t l a n t o s a u r u s b e d s ( M o r r i s o n fm. ) i n t h e Wes t . I s s a m e a s S u n d a n c e 
fm., a c c o r d i n g t o J . B , Rees lde , J r . 

B a r a b o o q u a r t z i t e . 

P r e - C a m b r l a n ( m i d d l e ? H u r o n i a n ) : C e n t r a l s o u t h e r n Wiscons in ( S a u k a n d 
C o l u m b i a C o i m t i e s ) , 

B. p . Irving, 1877 (Geol. Wis., vol. 2, pp. 604-519, 539, 542). Baraboo qtzite 
ranges.—The rock constituting the great body of the Baraboo ranges is a qtzite 
of nongranular, usually flaky, texture, and of color from nearly white, through 
gray, pink, and amethyst, to purplish red end even brick-red, the gray and 
deep red being most common, the white the least common. Very rarely a distinct 
granular texture is seen. The qtzite is very distinctly laminated, the lamination 
contorted. Next In abundance to the qtzite, and merging Into It, are heavy beds 
of a flne metamorphlc cgl., usually of grayl.'<h to amethystine color; the matrix 
and pebbles of qtzite are not always well deflned from one another. A peculiar 
greasysurfaced quartz schist forms thin layers btw. the thick layers of qtzite. 
Other quartz schists of different character form the lowest layers of the north 
qtzite range. 
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B. D. IrvUig, 1892 (U. S. G. S. Mon. 19, pL 1), mapped Baraboo qtzitea. 
C. B. Van Hise, 1892 (U. S. G. 8. BulL 86, p. 195), referred Baraboo qtzitea to 

upper Huronian. 
S. Weldman, 1904 (Wis. Geol. Nat. Hist. Surv. BuU. 13). Thickness of Boraboo 

qtzite is 3,000 to 5,000 ft. Rests on floor of rhyollte, granite, and diorite. 
Underlies Seeley sL, without evidence of uncon. Is mainly qtzite, but contains 
small amount of quartz porphyry cgl. at base, and in several places Is accom
panied by red sL, hardened and seml-metainorphosed, making the well-known 
catllnyte of Pipestone and Baraboo Counties. 

S. Weldman and A. R. Schultz, 1915 (Wis. GeoL Nat. Hist. Surv. BuU. 35, pp. 
274-275). Baraboo qtzite forms E. end cf Baraboo bluffs In W. part of Columbia 
Co. 

C. B. Van Hise and C. K. Leith, 1909 (U. S. G. S. BuU. 360, p. 720), stated t h a t 
Baraboo qtzite, Seeley sL, and Freedom dol. might be mldtUe Huronian. 

B a r a b o o se r i e s . 
P r e - C a m b r l a n : C e n t r a l s o u t h e r n Wiscons in ( S a u k C o u n t y ) . 

S. Weldman, 1904 (Wis. Geol. and Nat. H i s t Surv. BuU. 13, Econ. ser. No. 8, pp. 
4, 22, 161, 162, 169-171), used Baraboo aeriea to Include (descending) Freedom 
fm., Seeley sL, and Baraboo qtzite in Baraboo region. 

A. Leith, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soe., flg. 216, pp. 329-^ 
331), used Upper Baraboo aeries to Include, In Baraboo d i s t , Rowley Creek sL 
and Dake qtzite, and Lower Baraboo aeries to Include Freedom fm., Seeley sL, 
and Baraboo qtzite. 

B a r a c h o i s s l a t e . 

C a m b r i a n : Nova Scot ia . 

H. Fletcher, 1900 (Canada Geol. Surv., Descriptive note on Sydney coal fields, p. 5) . 

B a r b e r i e a n d e s l t e . 
D e v o n i a n : N e w Br i i n swick , 

W. V, Howard, 1926 (Geol, Soc, Am. Bull., vol. 37, p. 470), 

B a r b i c a n f o r m a t i o n . 
P l e i s t o c e n e : J a m a i c a . 

R. i . Hill, 1899 (harvard Coll. Mus. Comp. Zool. BuU., vol. 34, p. 42). 

t B a r c l a y l imes tone . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

J. W. Beede. 1902 (Kans. Univ. Sci. BuU., vol. 1, p. 175). Barclay Is.—Proposed by 
Q. I. Adams, in unpublished ms., for Iss. interbedded with shales, about 70 ft. 
thick. Intimately connected faunaUy. Overlies Burlingame [Scranton] shales 
and underlies Wlllard shales. 

This name fell into disuse years ago. As deflned it Included several lss. 
According to R, C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 215), 
Barclay Is. of Beede extended from top of Scranton sh. Up to base of 
Wlllard sh. (just as deflned by Beede), but Moore's Wlllard sh. is a 
younger sh. than the Willard of current literature. Moore discarded this 
name. 

Probably named for Barclay, Osage Co. 

Bardstown coral reef. (In Liberty formation.) 
Upper Ordovician: Southwestern Ohio and north-central Kentucky. 
A F. Foerste, 1909 (Denison Univ. Set Lab. BUU. 14, p. 280). Bardstown coral reef.—• 

Coral horizon forming base of Liberty bed of Eichmond fm. In Ohio and Ky. 

N a m e d for B a r d s t o w n , Ne l son Co., K y . 

B a r H a r b o r se r i e s . 
S i l u r i a n a n d p r e - C a m b r l a n : S o u t h e a s t e r n M a i n e ( M o u n t D e s e r t I s l a n d ) . 

N. S. Shaler, 1889 (U. S. G. S. 8th Ann. Rept., p t 2, pp. 1037, 1047-1052, 1080 and 
map). Bar Harbor teries.-^Tblck-bedded flaggy slates and associated bedded 
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qtzites and felsites with very numerous Injections of various Igneous rocks. In 
main quartzose and arglll. slates, shales, and flags. Near Rodick'a Cove and In 
some other places they consist in the main of bluish green and purple shales; a t 
some points the beds are crowded with siliceous concretions. Found on N. and E. 
shores of Moiint Desert from Rodlck's Cove to the Ovens. No trace of fossils. I ain 
disposed to think this small series represents beds deposited at a later period than 
any other oh the Island. The greater part of Mount Desert rocks are probably 
Camb. or older. 

F. Bascom, 1019 (Geog. Soc. Phlla. Bull., vol. 17, No. 4, pp. 117-122). Bar Harbor 
aeriea.—Chiefly qtzites, slates, and flagstones, red, purple, and green, 700 to 1,000 
ft. thick. Not very highly metamorphosed, but no organic remains have been found. 
Some of them may prove to be volcanics. Well exposed at Bar Harbor landing, 
whence the name. Skirt N. and E. shores of Mount Desert Island from Thomas 
Bay (east side) to Cromwell Cove at SE. end of Bar Harbor. Are pierhaps next 
younger than Bartlett Island series. Are Lower Camb. or earlier. 

On 1933 geol. m a p of Ma ine , by A. K e i t h , t h e rocks e x t e n d i n g a l o n g s h o r e of 
M o u n t D e s e r t I s l a n d f rom E. s ide of T h o m a s B a y to S. of B a r H a r b o r 
a r e inc luded in block of i gneous i-ocks labe led " m a i n l y Sil . b u t sonde D e v . ; " 
a n d t h e rocks o n S W . s ide of T h o m a s B a y a r e m a p p e d a s p r e - C a m b . 
s e d i m e n t s . 

P : W. T o p p a n , 1932 (Geol . of M a i n e , Dep t . Geol. Union Coll., Schenec t ady , 
p>. 5 0 ) , a s s i g n e d t h e s e rocks to C a m b . 

t B a r k e i " f o r m a t i o n . 

U p p e r a n d Midd le C a m b r i a n : C e n t r a l n o r t h e r n M o n t a n a ( P o r t B e n t o n 

r e g i o n ) . 

W: H. Weed, 1899 (U. S. G. S. Fort Benton folio; No. 55). Barker fm.—The oldest 
sed. rocks of quad. Comprise all of Camb. Subdivisions can not be mapped 
separately bn scale of map. Consist of (descending) : (1) Ydgo Is., 100 f t . ; (2) Dry 
Creek sh. (brick-red sb: and I ss . ) ; (3) Pilgrim Is. (massively bedded), 140 f t ; 
(4) Park ishales and Is. cgls., several hundred f t . ; (5) Meagher las., 110 t t ; 
(8) Wolsey sh. (purple and green micaceous sh. containing small Is. nodules bearing 
fossils), 126 ft . ; and (7) Flathead ss. (coaree ss. composed of smaH pebbles and 
coarse grains of quartz and feldspar and occasional pebbles of gneiss, grading Into 
hard sss. which often form a true qtzite. The rocks are well exposed near Backer, 
also Iq broad valley of Pilgrim Creek and In cliffs to N. Rest on Archean gneiss 
and Bcblst: Overlain by Monarch fm. (S11.7 and,Dev.) . 

T h e subd iv i s ions m e n t i o n e d above a r e n o w t r e a t e d a s fms. , a n d t h e inc lus ive 

u n i t " B a r k e r fm." h a s been d i s c a r d e d . 

B a r k e r porphyi-y. 

P o s t - C r e t a c e o u s : C e n t r a l M o n t a n a ( L i t t l e Be l t M o i i n t a i n s ) . 

W. H. Weed. 1899 (U. S. G. S. Little Belt Mtns folio. No. 56). Barker porphyry.— 
Granite porphyry, usually gray or pale brown, weathering reddish. Forins Big 
Baldy Mtn, to S. of Barker: Assigned to post^Cret. [Also forms Barker Mtn, in 
Fort Benton quad.] 

B a r k e r syen i t e . 

A n a m e app l i ed by L. V. P i r s s o n (U, S. G S. 20th Ann . Rept . , p t . 3, p p . 

465—468, 1900) t o t h e rock t h a t f o rms the i n t r u s i v e m a s s N. of B a r k e r , 

C a s c a d e Co;, M o n t 

B a r k e r s and . 

A s u b s u r f a c e s a n d of C h e s t e r (Mis s . ) a g e in I n d . t h a t h a s been c o r r e l a t e d 

w i t h E l w r e n ss . of Ma lo t t . 

B a r k e r q u a r t z i t e . 

L o w e r C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) . 

A. Keith, 1932 (Wash. Acad. Sci. Jour., vol. 22, pp. 360, 401). Barker qtzite.—One 
of key rocks of Toconic sequence, being readily identifiable and making sharp hills 
and rIdgeB. Is generally of light or white color on weathered surfaces, but usually 
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is more or less green when freshly broken. Varies from dense rock with very flne 
grains of quartz to coarse qtzite and locally a fine cgl. The coarser facies contain 
pebbles of various slates, qtzites, and a little Is., probably derived from older Camb. 
fms. Thickness varies from ]00± ft. at Barker Hill (4 ml. E of N. from Castleton) 
and nearby Wallace Ledge dovin to thinness that la barely recognizable. Under
lies Bull si. and overlies Hubbardton sL 

Barker shale. 
Cambrian: Alberta. 
C. E. Michener, 1934 (Jour GeoL, vol. 42, No. 1, p. 47). 

Barkerian series. 
A term applied by C. [B.] Keyes to all Camb. fms. of Mont. (See Pan-

Am. Geol., vol. 46, 1926.) Corresponds to Barker fm. of Weed, a term 
long ago discarded by U. S. Geol. Survey. 

Barkerville formation. 
Pre-Cambrian : British Columbia. 
W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 149, p. 14). 

Barkley quartzites. 
C. [E.] Keyes, 1924 (Pan-Am. GeoL, vol. 41, p. 38). Barkley qtzitea.—Qtzites, 

1,400 tt. thick, composing upper fm. of Panamlntan series (Early Cambric) In 
Utah. [Derivation of name not stated.] 

Barlow sand. 
A subsurface oil sand of Miss, age in western Ky. that has been identified 

as Bethel or Sample ss. by D. B. Chisholm (Ky. Geol. Surv., ser. 6, 
vol. 41, p. 220, 1931) and W. L. Russell (A. A. P. 6 . Bull., vol. 16, No. 3, 
p. 244, 1932). 

Barlow lime. 
A subsurface oil zone of Miss, age in western Ky. that has been identified 

as basal part of Paint Creek Is., of Chester group. (See D. B. Chisholm, 
Ky. Geol. Surv., ser. 6, vol. 41, p. 220, 1931; and W. L. Russell, A. A. P. G. 
Bull., vol. 16, No. 3, p. 244, 1932.) 

Barlow. 
Name applied to a glacial lake, of Pleist. age, in Canada, north of Great 

Lakes region. 

Barnard gneiss. 
Cambrian: Southeastern Vermont (Windsor County). 
C. H. Richardson, 1924 (Vt. State Geol. Rept. 1923-24, pp. 91-92). Barnard gneiss.— 

Acid intrusive gneiss forming continuous outcrop for several ml. In Barnard 
Twp. Composes prominent ridge on W. side of Locust Creek N. of vUIage of 
Barnard, but before it enters Bethel, on N., it forms prominent ridge on both 
sides of Locust Creek. Is light gray, tinged with green from presence of a little 
chlorite and epidote. Of gneissoid structure and medium to coarse grained 
texture. Exact age unknown. That It Is pre-Ord. seems certain, and it may be 
pre-Camb. 

E. J. Foyles and C. H. Richardson, 1929 (16th Bept. Vt. Stote Geol., table opp. p. 
288), assigned this fm. to Upper Camb., but without discussion. 

Barnegat limestone. (Has also been spelled Bamegate.) 
Middle Ordovician to Lower Cambrian: Southeastern New York. 
W.' W. Mather, 1838 (N. Y. Geol. Surv. 2d Bept, pp. 168-169). The first con

tinuous range of Is. of much magnitude that is-seen in Columbia and Dutchess 
Counties, in passing from W. to E., is that which crosses the Hudson at Barnegat 
[now called Stoneco]. It extends from Barnegat up Wappingers' Creek, by 
Pleasant Valley and Pine Plains Into Columbia Co., and on S. It passes 
from Milton to Newburgh; on the W, down the great valley through N. J. 
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into Pa. Varies in character from sandy, granular, subcrystalllne texture, to 
perfect compact Is. with concholdal fracture. Is usually gray, granular, and 
subcrystalllne. Is said to contain fossils, but no fossils were found. Is sometimes 
distinctly stratlfled, and even slaty near its junction with the si. rocks. Eseen-
tlaUy synonymous with "Wappinger Is." 

J. D. Dana, 1879 (.Km. Jour. Sci., 3d, vol. 17). The Barnegat or Wappinger Valley 
la. contains Trenton fossils and is a southward extension of Copake Is. 

W. B. Dwight 1883 (Am. Ass. Adv. Sci. Proc, vol, 31, pp. 384-387). The Wap-
pinger (or Barnegat) lss. of Dutchess and neighboring counties, N. T., contain 
Trenton and Calclferous fossils at several places. 

W. B. Dwight, 1886 (.im. Jour. Sci., 3d, vol. 31, pp. 125-133). The Wappinger 
Valley (or "Barnegat") Iss. a t FIshklll and StlBBlng Mtns include Iss. now known 
to be Trenton and Calclferous. In outskirts of Poughkeepsie a ledge of rock 
in Wappinger Valley Is. proved rich In Potsdam fossils. I t must be over 300 ft. 
thick. Is exceedingly variable, but everywhere calc. and more or less aren. [In 
some places he called it Potsdam Is.] Rests on calc. qtzite of Potsdam group. 

W. B. Dwight, 1887 (Vassar Bros. Inst. Trans. Sci. Sec, vol. 4, pt. 2) . The Wap
pinger Valley (or "Barnegat")las. of Dutchess Co. include Trenton Is. resting 
conformably on Rochdale group (the rocks which In previous papers I have called 
Calclferous). 

E. C. Eckel, 1902 (N. Y. State GeoL 20tL Ann. Rept., pp. r l44 - r l50 ) . Though there 
seems to be little doubt of essential equiv. of Barnegat and Stockbridge Iss., it 
seems best to retain both names, as the Stockbridge probably includes Trenton 
bed.s, which in the less metamorphosed area of Orange Co. and N. J. can be differ
entiated from the Barnegat. 

F. J. H. MerriU, 1902 (U. S. G. S. New York City folio. No. 83), used Stockbridge 
la. for supposedly Ord. and Camb. Iss. underlying Hudson [Manhattan] schist 
and overlying Poughquag [Lowerre] qtzite. The is. of this area is now considered 
to be pre-Camb. and Is known by local name Inwood la. 

C. P. Berkey, 1907 (N. Y. State Mus. Bull. 107, pp. 361-378). Wappinger la.— 
Fine-grained blue and white banded Is. 1,000 ft. thick. Contains Lower Silurlc 
[Ord.] and Cambric fossils. Conformably underlies Hudson River slates in 
Highlands of SE. N. Y. and rests conformably on Poughquag qtzite. 

J. M. Clarke, 1909 (N. Y. State Mus. Bull. 133, pp. 14-17). Wappinger !«.—First 
called "Barnegate Is." by Mather, but now named for Wappinger Creek, Dutchess 
Co. Hard, blue, medium bedded lss., carrying braclilopods with an occasional 
trllobite, all of apparent Trenton affinities. [The belt of Is. that runs through 
town of Fishkiil was In this rept. named Fishkill Is. and excluded by Clarke from 
Wappinger is.] The belt can be traced beyond the road from FIshkill Village 
to Wappingers Falls. 

C. E. Gordon, 1910 (N. Y. State Mus. BuU. 140, pp. 16-20). Wappinger Is.—Oc
curs In two well-deflned massea in Poughkeepsie quad, the composite Wappinger 
Creek belt and the Fishkill Is. Is older than Beekmantown ("Calclferous," Roch
dale group), but whether Cambric or Canadian could not be determined. [Gives 
rea.'on for thinking much of the Is. is older than Trenton and perhaps Camb. 
or early Ord.] 

C. P. Berkey, 1911 (N. Y. State Mus. Bull. 146. pp. 32-67). Wappinger fa.—Com
pact, flne texture, dark gray, either massive or strongly bedded Is., 1,000 ft. thick 
In area of N. Y. City aqueduct. Assigned to Cambro-Ordovlclc Generally sup
posed = Inwood la. (or dol.) S. of the Highlands. 

C. E. Gordon, 1011 (N. Y. State Mus. BuU. 148). Wappinger (Bamegate) Is.— 
In Poughkeepsie quad. Is conglomeratic, aren., lutaceous, siliceous, and dolomltlc 
lss. The western belt is Barnegate Is. of Mather, but now commonly referred 
to as Wappinger Creek or New Hamburg belt. I t Includes Trenton, Beekmantown 
(Calclferous-Rochdnle group), Potsdam, and Georgian. The eastern belt ot Wap
pinger Is. Is known as Fishkill la., as It lies chiefly In town of Old FIshklll. I t 
Includes Trenton, Beekmantown, and Lower Cambric (Georgian) fossUs. Overlies 
Poughquag qtzite and underlies Hudson Elver si. group. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 29). Barnegat i«. = WappInger 
(Valley 1 Is. The name wa.« from Barnegat, now called Stoneco, Dutchess Co. 
The Fishkill Is. Is in part = WapplJigcr Is. 

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 109, pp. 66-99). Wappinger la. includes 
Is. of Hoyt, Beekmantown, and Mohawkian agen. 
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C. P. Berkey and Marlon Eice, 1921 (N. Y. State Mus. BuU. 226, 226). Wappfnper 
Is. is about 1,000 ft. thick In West Point quad. Is finely crystalline Is. Con
formably underlies Hudson Eiver series and conformably overUes Poughquag qtzite. 
Belongs to Cambro-Ord. series. 

E. B. Knopf, 1927 (Am. Jour. ScL, 6th, voL 14, pp. 429-468). The Ord. and Camb. 
rocks of E. part of Dutchess Co. ("Wappinger Is." of Dwight and Dana) are 
divided as follows: (1) Lss. of early Trenton and Black River age; (2) Copake 
Is. (of Beekmantown age), 0 to 400 f t ; (3) Rochdale Is. (of Beekmantown age), 
600 ft. In Wappinger Valley; (4) Hoyt dot , 300 ft. (the "Potsdam Is" of Dwight) ; 
(5) Stissing doL, 200 f t (Middle ? and Lower Camb.) ; (6) Lower Camb. ("Pough
quag") qtzite. 

H a s a l so been ca l led N e w b u r g h Is. 

See a l so u n d e r S t o c k b r i d g e Is. 

B a r n e s c o n g l o m e r a t e . (Of A p a c h e g r o u p . ) 

P r e - C a m b r i a n : CJentral Ar i zona . 

F. L. Ransome, 1903 (U. S. G. S. P. P. 12). Bomes offl.—Cgl., 10 to 15 f t thick, 
composed of wcU-rounded pebbles of hard white or pink qtzite with some reddish 
jasper and white vein quartz, OverUes Pioneer sh. and underlies Dripping Spring 
qtzite. Forms a conspicuous strat . girdle about Barnes Peak, Globe dist. In
cluded in Apache group. 

B a r n e s t o n f o r m a t i o n . ( I n C h a s e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. BulL 6, 2d ser., p. 41) . 
Barneston fm. ia erected to include Florence flint and Fort Riley Is., which are 
in contact, except a t a few places where a thin ah. intervenea. The Florence or 
lower memb. is distinguished from the Fort Riley by Its abundant chert content. 
The members are usually mapped together as Fort Riley-Florence. Their average 
combined thickness from southern Kans. to Nebr. 14^60 ft. or more. Tbey con. 
stltute a strong fm. which produces bold rounded" escarpmenta. Type loc. of 
Barneston fm. is in bluffs W. and SW. ot Barneston, Gage Co., Nebr. 

Harnett shale. 
Mississippian: Central Texas (mineral region). 
F. B. Plummer and E. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25-26). Barnett 

ah.—Yellowish gray to black bituminous sh., 0 to 50 ft. thick. Underlies Marble 
Falls Is. and overlies Ellenburger Is. Absent at type loc. of Marble Falls la. 
Sharp faunal change btw. Barnett sh. and Marble Falls Is. Named for Barnett 
Springs, E. of San Saba [San Saba Co.]. 

F . B. Plummer and E. C. Moore, 1922 (Univ. Tex. BulL 2132). Barnett ah., 0 to 
160 ft. thick, consists chiefly of black petroliferous, flssUe sh., overlain by thin 
layers of brownish, concretionary, petroliferous Is., and with distinctly conglom
eratic l>eds at base, where it rests on Ellenburger Is. Previously called "Lower 
Bend" sh. Is basal fm. of Bend group. Overlain by massive beds of Marble Falls 
Is. The thin Isa. a t top contain fossils of MISB. aspect. [See also tmder tBend 
«er<e«. ] 

B a r n e t t s a n d . 
A s u b s u r f a c e s a n d c o r r e l a t e d w i t h u p p e r p a r t of C h e r o k e e sh . ( P e n n . ) 

of P o n c a C i ty field, K a y Co., Ok la . I s o l d e r t h a n M a r k h a m s a n d a n d 
y o u n g e r t h a n B a r t l e s v l l l e s and . 

t B a r n s t a b l e se r i e s . 
P l e i s t o c e n e : S o u t h e a s t e r n M a s s a c h u s e t t s ( B a r n s t a b l e C o u n t y ) . 

N. S. Shaler, 1898 (U. S. G. S. 18th Ann. Eep t , pt, 2, pp. 503-693). Barnstable 
aeriea.—Dark-colored clays. In part a t least lold down In salt water. Appears 
to have been laid down after Nashaqnltsa series and before Truro series. 

J. B. Woodworth and B. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., 
vol. 62). Shaler's "Barnstable series" Included clays, boulder clays, sands, and 
gravels, and represents several Pleist. fms. of Long Island, 

Named for occurrence at Barnstable, Barnstable Co. 
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Barnwell sand. (In South Carolina.) 
Barnwell formation. (In Georgia.) 

Eocene (upper) : Coastal Plain of western South Carolina and eastern 
Georgia (Savannah drainage). 

B. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; pub-
. llshed in 1908, In S. C. Geol. Surv., ser. 4, Bull. 2) and 1007 (Summary of 

mineral resources of S. C , pp. 12, 17). [Barnwell buhr aanda in table; Bam-
well phase in heading.] The littoral line of Barnwell phase irregularly overlaps 
upper margin of Santee marls, which extend from Shell Bluff easterly by Tinkers 
Creek, Orangeburg, Keitt Ravine and thence southerly along E. ridge of Santee 
Elver; along some ridges thi.s littoral Une extends almost to the fall line. The 
area along Savannah River extends southerly to Johnson's Landing, where It 
passes, under King's Creek Silex, which near Cohens Bluff passes under Brier 
Creek marl (explored on Ga. side along Brier Creek by I.yell and by Vaughan). 
From John.=ion's Landing the line ot southerly ei'posures of this fm. passes near 
Fairfax, and thence probably curves, in obscurity of surface sands, towards 
Scotchmans Bluff; but It has been conclusively dl.scrlminated nowhere near St. 
Georgea anticline S. of Orangeburg. The materials consist ot slllclfled shells 
and decomposed glaucenite sands, partly Indurated to ss. 

E. Sloan, 1908 (S. C. Geol. Surv., ser. 4, Bull. 2) , showed Barnwell buhr-aanda and 
Bam-well phase as overlying his Santee marl and as separated from his Cooper 
marl by Mount Hope phase, but stated that position of the Barnwell was uncertain. 

J. O. Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv. Bull. 26, p. 285). Born-
well aand.—Sloan has used name Barnwell "buhr sands" or Barnwell "phase" for 
red, ferruginous sands that Immediately overlie McBean fm. as defined In this 
rept. Type area Is In Barnwell Co., S. C, where its s t r a t position is as stated. 
Sloan, who has also studied the area in Ga. ad.iacent to Savannah River, states 
that BarnweU "phase" is represented by the sands that overlie the fossiliferous 
maris of Shell Bluff [Ostrea gconjiana zone]. The Barnwell sand directly overlies 
McBean fm. and Is In contact with both the maris and the Congaree clay, the 
basal memb. of McBean fm. and of Claiborne group (p. 268). 

C. W. Cooke and H. K. Shearer, 1018 (U. S. G. S. P. P. 120C), modified the 
deflnitions of Barnwell sand and of McBean fm. as explained in 1918 entry under 
McBean fm. They .showed Ocala Is. and Barnwell fm. as contemp., but stated 
that they are very different In lithology and present different faunal facies: also 
that they interflnger and merge laterally Into each other. They stated : Barnwell 
fm. as here deflned applies to a less homogeneous composite of materials than 
Barnwell sand of Veatch and Stephenson, including. In addition to Barnwell 
sand of Veatch and Stephenson, thoir so-called "Congaree clay" and the Ostrea 
gcorgiana zone of their McBoan fm, ; and it extends In a broad belt from Savannah 
River nearly to Flint River, hut in W, half of this belt, the area lying W. of 
Oconee River, the fm. Is intermediate In character btw. the typical Barnwell and the 
Ocala Is., merging into Ocala Is. to the S., or seaward, and toward the SW. 

C. W. Cooke. 1936 (U. S. G. S. Bull. 867, on Coastal Plain of S, C.). Study of 
fossils has shown that many of the localities specifically referred by Sloan to the 
Barnwell really belong to McBean fm., and It is difficult to specify any particular 
locality In S. C. that can be considered as the original type. However, Barnwell 
has been adopted In this rept. in what Is deemed to be its original signlflcance, 
namely an Eocene fm. composed chiefly of sand that overlies uncon. the McBean 
fm. This usage is same as that followed by Cooke and Shearer In their descrip
tion of the deposits of Claiborne and Jackson age in Ga. [As mapped by Cooke 
In this rept the fm. covers N. half of Bornwell Co.] 

Barrack Mountain granite gneiss, 
Pre-Cambrian (?) : Nort hwestern Connecticut. 
W. M. Agar, 1029 (Am. Jour. Sci., 5th, vol. 17, pp. 204, 2 m - ) . Barrack Mtn 

granite gneiss.—Coarse, irregularly banded granite gneiss with variably spaced 
foliation planes due to discontinuous bands ot blotlte. I t Is a cataclastlc gneiss 
with frequently a well-developed mortar texture. The minerals are quartz, micro-
cllne, microperthlte, a little ollgoclase, brown pleochroic blotlte, much less mus
covlte, usually a little epidote, and a good deal of a .second generation of quartz 
in larger elongated cry.stals. Feldspars characteristically polkllltic; the potash 
feldspar usually white but when present in large crystals It shades towards pink. 
The rock forms Barrack Mtn, 1 ml. S. of Falls Village, Utchfleld Co. The Gren-' 
ville schists and gneisses and the Barrack Mountain gneiss are so intimately 
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intermingled over large areas that it Is necessary to map the resulting gneiss 
separately as a mixture of the two and disregard the many minor variations. 
Intrudes ail older rocks. Assigned to pre-Camb. 

W. M. Agar, 1934 (Am. Jour. ScL, 5th, vol. 27, p. 362). Writer previously (this 
Jour., 17, p. 211,- 1929) called the most granitic type of this lat ter rock [mixed 
gneisses] the Barrack Mtn granite gneiss and regarded it as an older Intrusive 
fprming the igneous component of the widespread mixed gneiss series. He baa 
abandoned that vietw at present and regards the Becket magma as a wide
spread Impregnating agent. 

B a r r a n c a d iv is ion ; 

A t e r m app l i ed by E . T . D i imble (Am. I n s t . Min. E n g r s . T r a n s . , vol. 29, 
pp. 122-152, 1900) t o a se r i e s of sha l e s , s l a t e s , sss. , a n d cgl. o r b recc ia , 
w i t h beds of g r a p h i t e a n d coal , in Sonora , Mexico. A s s i g n e d by h i m t o 
T r i a s s i c , a n d sa id t o over l ie Carbf . lss . a n d do lomi te s . 

R. E . K i n g , 1934 (Am. J o u r . S e t , 5 th , vol. 28, pp. 89, 1 0 1 ) , a s s igned t h e s e 
rocks t o U p p e r T r i a s s i c a n d L ia s s i c . ( T h e l a t t e r is i nc luded in L o w e r 
J u r a s s i c by U. S. Geol . S u r v e y . ) 

B a r r a n q u i t a s s h a l y l i m e s t o n e s . 

E a r l y C r e t a c e o u s ( ? ) : P u e r t o Rico . 

C. P. Berkey, 1916 (N. Y. Acad. Sci. Annals, vol. 26, p. 61). 

B a r r e g r a n i t e . 
D e v o n i a n : N o r t h e a s t e r n V e r m o n t ( W a s h i n g t o n C o u n t y ) . 

C. H. Richardson, 1902 (3d Bept. Vt. State QeoL, btw. pp. 81 and 98). Of the 
ertiptlvea in Washington Is. [Waits River Is. of current l i terature] the Barre 
granite plays most important part. The area Is about 8 Jhl. long and 4 ml. wide, 
mostly in Barre but with a small area in Williamstown. I t is a flne granite, 
composed of quartz, feldspar, and mica, and of lower Trenton age. 

C. H. Bichardson, 1908 (6th Rept. Vt. State GeoL). Barre granite, Dev., Intrudes 
Waits River Is. 

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State GeoL, table opp. p. 288), 
assigned Barre granite to Dev. 

B a r r e n i o r a i n e . 

P l e i s tocene (Wiscons in s t a g e ) : W e s t e r n N e w Y o r k a n d s o u t h e r n O n t a r i o . 

N a m e d for S o u t h B a r r e , O r l e a n s Co.; N. Y. Rep laces f L o c k p o r t m o r a i n e . 

I s s h o w n on m o r a i n e t n a p (fig. 8) in U. S. G. S. N i a g a r a fol io (No . 1 9 0 ) , 

p . 17. 

B a r r 6 l imes tone . 

D e v o i i l a n : Quebec . 

J. M. Clarke, 1916 (N. Y. State Mus. Bull. 177, p. 150). 

B a r r e e l imes tone . 

S i l u r i a n : C e n t r a l P e n n s y l v a n i a ( H u t i t i n g d o n C o u n t y ) . 

I. C. White, 1885 (2d Pa. Geol. Surv. Bept. Tj, pp, 132-133). Borree Is«,-T-Thln 
beds' of light-gray bluish gray Is. streaked with calclte, with soihe greenish gray 
sh. partings. Thickness 175 ft. Underlie Clinton uiJper shales and overlie Barree 
shales. Outcrop belt crosses Little Juniata River at Barree forge, and It Is quarried 
tor fliix at Barree furnace [Huntingtjon Co.]. 

J . P. Lesley, 1892 (2d Pa; Geol. Surv. Summ. Final Sept., voL 2; pp. 825-827), 
called the shales above Barree Is. group the Barree Upper shales and the shales 
below that Is. the Barree Lower shales. 

T h e s e I s . beds a r e b a s a l p a r t of M c K e n z i e fra., a s Identif led by C. B u t t s 

in U. S. G. S. H o U i d a y s b u r g - H u n t i n g d o n fol io (No . 2 2 7 ) . 

B a r r e e s h a l e s . 
S i l u r i a n : C e n t r a l P e n n s y l v a n i a ( H u n t i n g d o n C o u n t y ) . 

1. C. White, 1885 (2d Pa. (3eoI. Surv. Rept. T,. p. 133). Barree shales.—Green shales; 
60 to 76 ft. thick, with thin, limy, fossUIferous layers. Underlie Barree Iss. and 
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rest oh 10 ft. of ore ss. [Kcefer S3, memb.]. Included in Clinton fm. [Form 
upper part of Clinton fm. as identified In U. S. G. S. HoUidaysburg-Huntingdon 
folio (No. 227).] 

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2, pp. 826-827). 
Barree Upper shales, top memb. of Clinton fm., 60 ft. thick, overlie Barree Is. group 
(176 ft. thick), which rests on Barree Lower shales (75 ft. thick, green in color, 
with thin limy fosslUferous layers almost entirely conflned to upper half, and 
exposed along river bank below Barree furnace, Huntingdon Co.). All Included In 
tipper part of Clinton fm. ["The Barree Upper shales and Barree Is. of this rept 
form basal par t of McKenzie fm. of U. S. G. S. HoUidaysburg-Huntingdon folio 
(No. 227), and the Barree Lower shales form upper par t of Clinton fm. of that 
folio.] 

B n r r e l i a h se r i e s . 

Cainbri.TU: Ca l i fo rh i a . 

C. [R.] Keyes, 1931 (Pan-Am. GeoL, vol. 56, p. 76). 

B a r r e l S p r i n g f o r m a t i o n . 

S l iddle O r d o v i c i a n : C e n t r a l e a s t e r n Ca l i fo rn i a ( I n y o R a n g e ) . 
F. B. Phleger, Jr., 1933 (Southern Cali t Acad. Sci. Bull., vol, 32, pt. 1, pp. 1-6). 

Barrel Spring fm.—A succession of qtzites. Impure Iss., and argill. shales of Middle 
Ord. age. The fm. is well exposed In Barrel Spring Canyon and in each of next 4 
canyons to N. Consists ot (descending) : (1) Argill. sh., dark gray to black, 
weathers reddish brown, highly fossillferou.s at certain localities, 64 ft.; (2) 
nonfossiUferous dark-gray Impure Is. t ha t weathers lighter gray, 25 f t . ; (3) basal 
qtzite, white, nonfossiUferous, 41 ft. Conformably overlies Mazourka fm. (of 
Chazy age) and conformably underlies Dev. qtzite that weathers white to buff. 
Five of the 7 forms that are present in fauna of Barrel Spring fm. are either 
identical with or are closely related to species of Trenton age. 

tBarren Measures. 

A descriptive term used in early repts (see J. P. Lesley, Manual of coal, 

isno ed.; H. D. Rogers, Geol. Pa., vol. 2, pt. 1, pp. 474-477, 18.58) to 

include the rocks of western Pa. above the Mahoning ss. Subsequently 

"Upijer Barren Measures" was applied to the rocks later numed Dunkard 

group, and "Lower Barren Measures" was applied to the rocks later 

named Conemaugh fm. The coordinate descriptive term "Upper Produc

tive Coal Measures" was applied to the intervening Monongahela fm., 

and the term "Lower Productive Coal Measures" to the Allegheny fm. 

Barret t shale. 

Lower Cretaceous: Northeastern Wyoming and western South Dakota 

(Black Hills) . 

W. P. Jenney, 1899 (U. S. 0. S. 19th Ann. Rept.. pt. 2, p. 693, flg. 122. and map). 
Barret t shales (Lower Cret.).—Shales and massive sss., uncon. underlying Oak 
Creek beds and overlying (without positive evidence of uncon.) Hay Creek coal fm. 
in Black Hills. Formerly included in Dakota ss. (Upper C r e t ) . Thickness 45 to 
75 ft. [Mapped a t and around Barrett , Crook Co., Wyo.] 

Barret t sand. 

A subsurface sand, of Upper Dev. (Chemung?) age, in NW. Pa., which is 
believed to lie lower than Bayard sand and higher than Elizabeth sand. 

Barrifere formation. 

Cambrian or pre-Cnmbrian: British Columbia. 

W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 78). 

B a r r i n g t o n c l ays . 

P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : R h o d e I s l a n d ( B a r r i n g t o n ) . 

J . B. Woodworth, 1896 (U. S. G. S. 17th Ann. Eept., p t 1, pp. 987-988, chart opp. 
p. 988, and pL 62) . Barrington clays.—Grayish to bluish clays present In town 
Of Barrington, B. L Are more sandy in npper than in lower part. Used for 
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making brick. Underlain by glacial gravel and sands (ind overlain by glacial 
sands. ??hicknes3 60 to 63 ft. 

I s a local depos i t of c lay of Wiscons i i i age . 

B a r r o n q u a r t z i t e . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h w e s t e r n W i s c o n s i n ( B a r r o n C o u n t y ) . 

N. H. WineheU, 1895 (Am. Geol., vol. 16, pp. 150-182). The Slour qtaite. New Ulm 
qtilte, Baraboo qtzite, and Barron County qtzites are of same age, and are pre-
Keweenawan and post-Mesabl. 

S. Weldman and A. R. Schultz, 1016 (Wis. Geol. Nat. Hist. Surv. BuU, 86, pp. 234, 
235), mentioned Barron Qtgfte as present In E. part of Barron Co., resting oi» pre-
Camb. granite. 

W. O. Hotchkiss et al., 1916 (Wis. Geol. N a t Hist. Surv. BulL 44, econ. ^ r . 19, p. 85 
and inap). Barron qtzite.—-'ne three main phases are the purplish pink, well-
cemented qtzite, the yellowish somewhat less well-cementeij qtzite, and the striped 
of Btaln-banded phase. A very minor phase widely famed, however, because of Its 
use by the Indians, Is the plpestone or catlinlte, which occurs In thin shaly beds. 
It includes a t least two separate uncon. qtzite fms., t r ap rocks, and probably both 
acid and basic Intrusives. Thickness 600 f t Assigned tO Keweenawan. Bests 
uncon. on Huronian slates. 

B a r r o n C o u n t y q u a r t z i t e . 

See under Barron qtzite. 

B a r r y v i l l e m e m b e r . 
U p p e r D e v o n i a n : S o u t h e a s t e r n N e w T o r k a n d n o r t h e a s t e r n P e n n s y l v a n i a 

( W a y n e a n d P i k e C o u n t i e s ) . 

B. Wlllard, 1936 (Geol. Soc. Am. Bull., vol, 47, No. 4, pp. 671, 689-687). Barri/Ville 
memb.—Lower memb. of Shohola fm. Underlies Paupack as. (upper memb.. of 
Shohola fm.) and overlies Delaware Elver flags. Consists of 700 f t ot olive and 
gray shales and sss., cross bedded, weathering often to deeply pitted surfaces, 
and containing icd Interbeds and glomerate layers Of mud chips and fish frag-
mente. Evidently this memb. corresponds to, and is a t^ickeped continuation of, 
the beds below Paupack ss. which so puzzled 1. C. White [but to which he applied 
the name Paupack shales and ss . ] . Exposed on Delaware Elver In Pike.Co., but 
better displayed on N. Y. side of the river. In vicinity of BarryvlUe, Bnlliyan Co. 
Is continental correlate of marine Chemung. Is not recognized beyond central 
Monroe Co., along Brodhead Creek. 

B a r s t o w f o r m a t i o n . 

Miocene ( u p p e r ) : S o u t h e r n C a l i f o r n i a ( S u n B e r n a r d i n o C o u n t y ) . 
0. H. Hershey, 1902 (Am. GeoL, vol. 29, pp. 360-370). Barstow aeriea.—^A tWa 

valley fm. made under arid conditions. Occurs a t several points In Mphave Blfer 
valley, notably along railroad about Ihi mi. E. ot Barstow (Ban Bernardino Cu.]. 
Type section near Barstow consists of: 

' 1. Stratlfled, hard brown material due to arid condition but composition not 
determined. Persistent over considerable area, 20 ft, 

2. Yellow and light gray silt, 4 f t 
3. Stratified, fine gravel and sand of dull red color and containing red lava 

fragments, 15 ft. 
4. Structureless bed of white tu(C with angular and subanguhir fragments of 

various other rock species embedded In It, 20-ft. 
Is extensively developed on low hlUs on N. side of valley btw. Barstow and Daggett. 
Uncon. overlies Rosamond and Escondldo series. Extensively eroded. Overlain 
uncon. by Quat. 

J. C. Merriam, 1915 (Pop. Sci. Monthly, vol. 86, pp. 252-254). The term Barstow fm. 
IB uaed for the beds containing the Upper Mio, vertebrate faima. 

J . C. Merriam, 1910 (Cal l t Univ. Pub., Dept. Geol. Bull., vol. 11, Mo. 5, pp. 441«448). 
Barstow fm. or group.—Mainly bluish gray to yellowish brown, slightly indurated 
strata, composed largely of flne arkose with considerable percentage of volcanic 
ash. In an earlier publication (Calif. Univ. Pub., Dept. Geol. Bull., vol. 6, p. 168, 
1911) writer referred to fauna of Barstow syncllne as the Mohave fauna, this name 
being considered mainly as a geographic designation. Later, in order to avoid 
confusion with other Tert. faunas occurring in Mohave area, the name Saratme 
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has been used for this faunal assemblage, and Barstow fm. for the beds containing 
the Upper Mio. or Barstow fauna. This fm. comprises the uppermost of the five 
dlvi.sions [of Rosamond series] In Barstow syncllne, described by Baker [Calif. 
Univ. I'ub., Dept. Geol. Bull., vol. 6, 1911] os fossiliferous tuff memb., and, any 
other beds which may be recognized as representing the horizontal or vertical 
extension of the same depositional un i t The limits of Barstow fm. may be found 
to correspond with those of the fossiliferous tuff memb., or they may Include a 
greater range of sediments above and below. It is possible the Barstow fauna 
occurs in all s trata of Barstow syhcline. It .Is also possible the lowest s trata 
of that section will be discovered to contain a faunal assemblage much older than 
the particular Upper Mio. assemblage known as the fossiliferous tuff. The 
resistant breccia memb. immediately below the fossiliferous tuff in Baker's Barstow 
syncllne section seems to contain a representation of Bar-stow fauna, and may 
ultimately be Included In Barstow fm. Should the resistant breccia be rccognisted 
as a distinct fm. the name Barstouf group may be used for the sequence of fms. 
Excepting marine deposits of Eocene age, the oldest Tert. rocks In Mohave area 
of which' the age is certainly known are included in Barstow fm. Fauna [listed] 
Is distinctly older than Ricardo fauna. Assigned to Upper Mio. 

Bartlesville sand. 

Name that has been applied to one and to several productive -sands in lower 
part of Cherokee sli. of eastern part of Osage Co., NB. Okla., some of 
which have been correlated with Bluejacket ss. memb. of Cherokee sh. 
(Penn.). The name has been used to Include Red Fork sand a t top 
and Glenn sand at base, with intervening beds, the .whole aggregating 
200 or moi;e ft. in thickness; and it has also been applied to the lower 
sand only, the upper sand being called Burbank (Red Fork) sand. Ac
cording to N. W. Bass, the lower sand, which lies 50 to 100 f t below 
the higher sand, is now regarded as true Bartlesville, which is the pro
ducing sand near town of Bartlesville, Wasliirigton Co., Okla., and is 
separtited from Mississippi lime by a small thickness of sh. The sand 
formerly called Bartlesville sand in Kans. Is now designated Burbank 
sand. 

Bart let t barren member (of Mesaverde formation). 
Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Basin). 

J. D. Sears, 1925 (U. S. G. S. Bull. 767). Bartlett barren nterab.—Lightgray to 
white lenticular ss., light-gray clay sh., and thin irregular coal beds, but none 
of commercial importance. Thickness 330 to 400 f t UnderUes Gibson coal 
memb. and overlies Dllco coal memb., all belonging to Mesaverde fm. Named for 
excellent exposures near old Bartlett shaft mine, which penetrates lower halt 
of the memb. 

B a r t l e t t I s l a n d se r ies . 

P r e - C a m b r i n n a n d l a t e r : S o u t h e a s t e r n M a i n e ( w e s t of M o u n t D e s e r t 
I s l a n d ) . 

N. S. Shaler, 1889 (U. S. G. S. 8th Ann. Rept., pt. 2, pp. 1037, 1038-1041, 1060). 
Bartleits Island, seriea.—Thick layer of micaceous, chlorltic, and sometimes gneiss-
old schists, which lie on W. side of Island, extending from Thomas Bay, on N. 
side of Island, to Nutter 's Point, the extremity pf SW. shore. A series of schists, 
qtzites and sss. ; no lss. Consists of contorted schis t aren. and arglll.. with 
frequent bed of qtzite, a material often assuming a gneissoid aspect with the 
associated Injections of Igneous rocks. Thickness not less than 2,000 ft. and 
may be twice as much. Bocks He low In Paleozoic, i t may be found that a por
tion or whole of Bartlett 's Island series Is to be placed with that found about 
Bar Harbor [which he named Bar Harbor seriea]. 

F. W. Toppan, 1932 (Geol. of Maine, Dept. Geol. Union CoU., Schenectady, p. 48) . 
Barttett 'a laland aeriea is Camb. or possibly pre-Camb. 
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On 1933 geol. m a p of M a i n e , by A. K e i t h , t h e rocks of B a r t l e t t I s l a n d a r e 

m a p p e d a s p r e - C a m b . gne i s ses a n d s ch i s t s , Si l . o r Dev . i gneous rocks , a n d 

Carbf . g r a n i t e . 

N a m e d for d e v e l o p m e n t on B a r t l e t t I s l a n d , off W . c o a s t of M o u n t D e s e r t 

I s l a n d . 

B a r t o n g r o u p . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a . 

J. J. Stevenson, 1877 (2d Pa. G.eol. Surv. Rept. K,. p. 67). Barton group.—Includes 
Morgantown ss. at top and' Crinoldal or Green Fossiliferous' Is, [Ames] a t base. 
This portion of section is so constant and shows such slight variation in general 
character that It deserves to be especially distinguished. 

B a r t o n gne i ss . 

P r e - C a m b r i a n : N o r t h e a s t e r n N e w T o r k ( E s s e x C o u n t y ) . 

J. F. Kemp, 1898 (Am. Inst. Min. Engrs. Trans., vol. 27, p. 178, map and cross 
sections). Barton gneiss forms summit of Barton HUl; Is darker than underlying 
Orchard gneiss. Both occur near Port Henry [Essex Co.]. 

B a r t o n beds . 

S i l u r i a n : O n t a r i o ( H a m i l t o n ) . 

M. Y. Williams, 1914 (Canada Geol. Surv. Summ. Rept. 1913, pp. 179-188). "Barfon 
beda."—^Thln to thick-bedded dol. with interbedded sh. (in part bituminous), 
occurring In upper part of Lockport memb. of Niagara fm. LocaUy known in 
vicinity of Hamilton, Ont., as "Barton beds." At Ancaster about 10 ft. thick, 
and rest on 15 ft. of chert beds, which In turn rest on Gasport Is. memb. of the 
Lockport. [Derivation of name not stated.) 

M. Y. Williams, 1910 (Canada Geol. Surv. Mem. I l l , No, 91 geol. ser.). "Barton 
beds."—The 80 to 90 ft. of the Lockport overlying the chert beds and underlying 
Guelph dol. in vicinity of Hamilton are decidedly argill. and contain sh. beds a t 
some horizons. Spencer and Grant called these beds "Barton beds," after the 
name of township In which Hamilton is situated. The name "Barton" has 
never been recognized to any extent In geological literature as It was preoccupied 
in Tertiary of England ; it has, however, considerable local significe.nce. As will 
be seen later, the upper 35 f t of "Barton beds" belong to Erasmosa dol. [Name 
applied In this rept. to upper 12 to 50 ft. ot Lockport dot , exclusive of Guelph.] 
The lower part is well defined by its argill. character from Mount Albion to 
Ancaster. 

B a r t o n s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al l egany a n d G a r r e t t C o u n t i e s ) . 

C. K. SwarU, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. BuU., vol. 30, 
p. 573). Barton as.—Underlies Barton rider coal and overlies Barton coal; all 
included in Conemaugh fm. 

C. K. Swartz, 1922 (Md, Geol, Surv. vol. 11, pi. 6) , applied Barton sa. to sss. both 
overlying and underlying Barton rider coal, but on p. 65 he s tated: "A thick 
ss. is found locally over the Barton coal at Barton and elsewhere which Is 
named the Barton ss. from its position." On p. 114 he showed 30 tt. of Barton 
sa. and ah. underlying Wellersbnrg la. and flre clay and overlying Barton 
rider coal in Castleman Basin. 

B a r t o n l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (A l l egany and G a r r e t t C o u n t i e s ) . 

C. K. Swartz. W. A. Price, and H. Bassler. 1919 (Geol. Soc. Am. Bull., vol. SO, 
p. 578). Barton la.—Underlies Barton coal and overlies Upper Grafton s s . ; all 
included in Conemaugh fm. 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 115), gave thickness of Barton Is. 
In Castleman Basin as 6 ft. and in Georges Creek Basin as 1 ft. 

B a r t o n r ed sha le . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l n n d . 

C. K. Swartz. 1922 (Md. Geol. Surv. vol. 1], p. 65). Barton red ah.—Red sh. 
found above Barton coal in drill holes in Potomac basin. 
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Barton clay. (In Conemaugh formation.) 
Pennsylvanian: Central eastern Ohio (Jefferson County). 
R. E. Lamborn, 1930 (Ohio Geol. Surv. BuU. .35, pp. 137-138). Barton clay, 3' 2" 

thick, nnderlles Barton coal, which In Jefferson Co. Is represented by 2 in. of 
black carbonaceous clay. 

Named for association with Barton coal. 

tBar ton Creek limestone. 
Lower Cretaceous (Comanche series) : Central Texas (Travis County). 
B. T. HIU and E. A. P. Penrose, Jr., 1889 (Ajn. Jour ScL, 3d, vol. 38, p. 470). 

Barton Creek or Caprina la.—Estimated thickness 1,000 ft. Exposed on Barton 
Creek [near Austin] above -the ford, also In high bluffs of the Colorado at and 
opposite Johnson's quarry; also in W. bluff of Mount Bonnel. Included in 
Comanche series. 

Same as Edwards Is., later name but affording better type loc. 

Barton Creek limestone. (In Millsap Lake formation.) 
Pennsylvanian: Central northern Texas (Palo Pinto County). 
F. B. Plummer, 1929 (Tex. Bur. Econ. GeoL, geol. map of Palo Pinto Co.). Barton 

Creek Is., in lower part of Mineral Wells fm., lies lower In section than Santo Is. 
E. H. Sellards, 1933 (Unlv, Tex. Bull. 3232, p? 106). Barton Creek Is. memb. of 

Garner fm. Is preoccupied by Barton Creek Is. of Cret. of Tex. and Is discarded. 
[It IB listed SB basal memb. of Gamer fm., the name Mineral Wells fm. being 
restricted to upper part of the original Mineral Wells fm. Does not say what 
name replaces I t ] 

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. BulL 3534), do not refer 
to this name under their description of geoL of Palo Pinto Oo., nor on map of 
that Co., but under description of "Underground water" of Palo Pinto Co., they 
state (p. 162) that their newly proposed Buc* Creek sa. lies in Interval btw. 
Brannon Bridge and Barton Creek is. members of MiUaap Lake fm., which 
nnderlles Garner fm. 

basement complex. 

"Basement complex" and "Bedrock complex" are descriptive terms that 
have been rather loosely applied in the li terature to the basement 
rocks of a region, regardless of whether they are or are not of complex 
structure. 

Bashi formation. (In Wilcox group.) 
Eocene (lower) : Southern Alabama and southeastern Mississippi. 
A. Hellprin, 1882 (Phila. Acad. Nat. ScL Proc. for 1881, pp. 158-169). [See quota

tion under \Eo-lignitic. ] 
E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. BulL 43, pp. 43-47). WoodU 

Bluff or Bashi seriea.—Consists of (descending) : (1) Wood's Bluff or Bashi 
marl, 16 to 30 ft. thick; (2) 25 ft of gray sandy clays containing toward 
base 4 or 5 thin seams of lignite; (3) 35 to 40 ft of yellowish cross-bedded 
sands; and (4) lignite bed 2 ft. thick. Underlies Hatchetlgbee series and over
Ues Bell's Landing series [Tuscahoma sand of modern nomenclature]. 

Is next to youngest fm. of Wilcox group in Ala., and contains deposits 
of both marine and nonmarine origin. Extends a short distance into 
Miss. I s believed to occupy a position btw. Grenada fm. and Holly 
Springs sand, but occurs 80 mi, SE. of the outcrops of those fms. 

Named for exposures on Bashi Creek, Clarke Co., Ala., especially at 
Wood's Bluff, Tombigbee River, just below mouth of Bashi Creek. 

tBashi marl. 
Eocene (lower) : Southwestern Alabama. 
E. A. Smith, 1887 (U. S. 0. S. BuU. 43, pp. 39, 43-46, 69). Wood's Bluff or 

Bashi marl.—Marl, with marine fossils and much greensand, 15-30 ft. thick, 
forming top memb. of Wood's Bluff or BaBhl series. Overlain by purpUsh brown 
sandy clays forming basal part of Hatchetlgbee series. 

file:///Eo-lignitic
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Conflicts w i t h B a s h i fm., of w h i c h i t is t o p m e m b . 
N a m e d for e x p o s u r e s on B a s h i Creek , C l a r k e Co. 

t B a s l c c l a y s t o n e . ( I n C l a i b o r n e g r o u p . ) 

E o c e n e ( m i d d l e ) : S o u t h e a s t e r n Miss i s s ipp i . 

E. N. Lowe, 1919 (Miss. Geol. Surv. Bull. 14, pp. 74-75). Basic claystone.— 
Marine beds, consisting of (descending) : (1) White qtzite, 20 ft. (to W. these 
beds characterize the claystone and pass into soft ss.) ; (2) yellowish white clay
stone, too ft . ; (3) semi-indurated grayish glauconitic sand, 10 ft. A phase of 
Tal lahat ta fm. Rests conformably on Winona sand phase of TaUahatta fm. 

I s a fac ies of T a l l a h a t t a fm. fo r w h i c h a g e o g r a p h i c n a m e is c o n s i d e r e d 
u n n e c e s s a r y . T h e t r u e W i n o n a s a n d h a s been p roved , by l a t e r w o r k 
of C. W . Cooke , t o be a m e m b . of lyisbon fm. 

N a m e d for e x p o s u r e s a t B a s i c Ci ty , C l a r k e Co. 

B a s i n s h a l e . 
U p p e r C r e t a c e o u s : N o r t h e r n W y o m i n g ( B a s i n a n d G r e y b u l l oil fields). 

F. F, Hintze, 1915 (Wyo. State Geol. Bull. 10, on Basin and GreybuU oU and 
gas fields. Bighorn Co., Wyo., pp. 17, 24-29). Basin sh.—Marine •shales, dark 
colored, containing calc. concretions and nmny Niobrara fossils In upper half. 
The large brown sandy concretions at base are highly fossiliferous. There Is a t 
base a persistent cgl. 2 ft. thick. Thickness of fm. 900-1,000 ft. Rests discon. 
(erosion) on Torchlight ss. memb. of Benton, and underlies Pierre sh,, which 
is overlain by Eagle ss. [Parkman ss . ] . [In Wyo. State GeoL Bull. 11, 1915, 
on Little Buffalo Basin, Hintze gave thickness as 1,200 to 1,250 ft.] 

A s a b o v e deflned, t h i s u n i t i nc ludes C a r l i l e a n d N i o b r a r a sha leS of p r e s e n t 
n o m e n c l a t u r e , t h e ove r ly ing so-called P i e r r e sh . of H i n t z e be ing t h e 
S tee le sh . of c u r r e n t n o m e n c l a t u r e . 

B a s Obispo f o r m a t i o n . 
E o c e n e o r o l d e r ; P a n a m a C a n a l zone . 

D. F. McDonald, 1913 (GeoL Soc. Am. BuU., vol. 24, p. 708). 

B a s q u e f o r m a t i o n . 

J u r a s s i c : B r i t i s h Co lumbia . 

C. H. Crickmay, 1030 (Callt Univ. Pub., Dept. Geol. ScL BuU., vol. 19, No. 2, p. 33). 

B a s s l i m e s t o n e (Of U n k a r g roup . ) 
P r e - C a m b r i a n : N o r t h e r n A r i z o n a ( G r a n d C a n y o n ) . 

L. F. Noble, 1914 (U. S. G. S. BulL 549). Boss Is.—White cryetaUine Is. alternat
ing with beds of argill. and calc. red sh. containing sun cracks. Thlcknees 835 
ft. Cut by a thick sill of intrusive diabase. Conformably underlies Hakatal sh. 
and conformably overlies Hotauta cgl., all ot which belong to Unkar group. 
Named for Bass Canyon, where typicaUy exposed. 

B a s s a n d m e m b e r (of B e a r p a w s h a l e ) . 

U p p e r C r e t a c e o u s : A l b e r t a . 

L. S. EusseU, 1932 (Roy. Soc. Canada Trans., 3d ser., vol 26, sec. 4, p. 126). 

B a s s e n d o r f sha l e . 

Ol igocene ( ? ) : S o u t h w e s t e r n Oregon (Coos Bny d i s t r i c t ) . 
H. G. Schenck, 1927 (Callt Univ. Pub., Dept. Geol. Sci. Bull., vol. 16, No. 12, 

pp. 454, 457, 459). Bassendorf sh.—Sh., characterized in part by presence of 
diatoms and foraminifera. Estimated thickness 1,900 ft. Rests on Coaledo fm. 
as here restricted, and is overlain by Tunnel Point ss. No angular uncon. btw. 
Bassendorf sh. and Coaledo fm. could be established with certainty. Typical 
exposure at Bassendorf Beach, shown on U. S. Coast and Geodetic Survey chart 
No. 59S4, in sec. 3, T. 20 S., R. 14 W. Contains microfossils and a few moUusks. 
Assigned to lower Ohg. 
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H. a . Schenck, 1928 (Calif. Univ. Pub., Dept. Geol. Sci. BulL, vol. 18, p. 16). 
There is some indication that an angular uncon. may exist btw. Bassendorf sh. 
and underlying Coaledo fm. 

H. G. Schenck and R. M. Kleinpell, 1935 (Pan-Am. GeoL, vol. 64, No. 1, p. 76). 
Microfossils and strat . relations suggest Bassendorf and Keasey shales are late Eo. 

B a s s i c k a g g l o m e r a t e . 

T e r t i a r y : C e n t r a l s o u t h e r n Co lo rado ( C u s t e r C o u n t y ) . 

W. Cross, 1896 (U. S. G. S. 17th Ann. Rept., pt. 2, p. 307). Basaick aggl.—Vol
canic aggl., 1,400+ ft. thick, composing Bassick Hill and greater part of Mount 
Tyndall. The rock that is predominant among the fragments of the aggl. is an 
andeslte closely allied to both Rosita and Bunker types. Seems likely to be last of 
sequence of Igneous rocks of Sliver CIIB-Eoslta Hills region. 

t B a s s i m e n a n L a k e g r a n i t e . 
P r e - C a m b r i a n ( L a u r e n t i a n ) : N o r t h e a s t e r n Ml tmeso ta (Vermi l ion d i s t r i c t ) . 

N. H. WlncheU, 1890 (Minn. Geol. N a t H i s t Surv. Final Eept., vol. 4) . Bossimemin 
Lake or Basawood granite Is same as Saganaga granite. WeU exposed on Islands 
and along S. shores of BaBsimenan Lake. 

U. S. G e o g r a p h i c B o a r d g ives B a s s w o o d ( n o t B a s s i m e n a n ) a s co r r ec t n a m e 

of t h e l a k e . 

B a s s I s l a n d s d o l o m i t e . 

S i l u r i a n ( C a y u g a n ) : S o u t h e a s t e r n Mich igan , n o r t h e r n Ohio, a n d w e s t e r n 

O n t a r i o . 

A. C. Lane, C. S. Prosser, W. H. Sherzerj and A. W. Grabau, 1909 (Geol. Soc. Am. 
Bull., vol. 19, p. 564). Base Islands' series or Lower Ifonroe.—Named for group 
of islands In western Lake Erie. Discon. underlies Sylvania ss. Overlies Salina. 
Includes (descending) : Raisin River dol., 200± ft . ; Put-In-Bay dolomites, 1004- t t . ; 
Greenfield doL, 100-f-ft.; and Tymochtee shales and lss. of Ohio, 100-f ft. which 
may represent in part one or more members recognized elsewhere. [See under 

Tymochtee sh.] 

T y p e loc. of Greenfield dol. is in SW. Ohio. 

B a s s M o u n t a i n d i a b a s e . 
M i s s i s s i p p i a n : N o r t h e r n Ca l i fo rn ia ( R e d d i n g q u a d r a n g l e ) . 

J . S. DiUer, 1906 (U. S. G. S. Bedding folio. No. 138). Boss Mountain diabase.— 
Nonporphyritic, dark, somewhat greenish, compact lava, occasionally vesicular and 
more frequently fragmental. Is contemp. and partly Interbedded with upper part 
of Bragdon fm. Named for fact It forms southern slope of Bass Mtn. 

t B a s s w o o d g r a n i t e . 

P r e - C a m b r i a n ( L a u r e n t i a n ) : N o r t h e a s t e r n Minneso ta (Vermi l ion d i s t r i c t ) . 

A. WlncheU, 1888 (Minn. Geol. Nat. Hist. Surv. 16th Ann. Rept.). Basawood granite 
occupies all the Minn, shores of Basswood Lake except SW. shore of Arm 1. 

N. H. WineheU, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 4) . Basswood 
granite Intrudes Lower Keewatln and Is of same age as Saganaga granite 

C. E. Van Hise and C. K. Leith. 1911 (U. S. G. S. Mon. 52, p. 128). The gronite 
of Basawood Lake is same as granite locally known as "Saganaga Lake granite." 

T h e U. S. Geol. S u r v e y uses g r a n i t e of B a s s w o o d L a k e , in o geograph ic 
sense . 

B a s s w o o d Creek f o r m a t i o n . 

O r d o v i c i a n : Quebec. 

T. H. Clark, 1034 (Geol. Soc. Am. Bull., vol. 45, No. 1, p. 6) . 

B a s t a r d l imes tone . 

A t e r m appl ied in some ea r ly N. Y. and P a . r ep t s t o a Is. in H e l d e r b e r g 
g roup , because of i t s i m p u r e o r s i l iceous c h a r a c t e r . 

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G7, pp. 97-98). Bastard Zs.—Bufflsb-
groy Impure mag. Is. 10 to 25 f t thick. Overlies Bossardvllle Is. (basal part of 
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Lower Helderberg) and underlies StprmvlIIe Is. "Seems to represent Stormvllle 
cement bed as weU as Decker's Ferry group of Pike and Monroe Counties," 

Bastion schist. 
Pre-Cambrlan: British Columbia. 
R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 124) and 1914 (Canada 

Geol. Surv. Summ. Rept. 1912, p. 168). Bas-tion achists, pre-Beltlan, B. C. In
cluded in Shuswap series. 

Batavia moraine. 
Pleistocene (Wisconsin stage) : Western New Tork.- -Named for Batavia. 

See U. S. G. S. Mon. 41, pp. 688-690. 

Batchawana series. 
Pre-Cambrian: Western Ontario: 
E. S. Moore, 1926 (Ont. Dept. Mines 34tb Ann. Eept., pt. 4, p. 9; and 36th Ann. Eept., 

pt. 2, p. 59) and 1929 (Geol. Soc. Am. Bull., vol. 40, p. 662). Occurs in upper 
waters of Batchawana River, in Misslssagi Forest Reserve, 76± mi. N. of Sanlt 
Salnte Marie, pnt. 

Bates Hole formation. 
This name is listed in U. S. G. S. BuU. 1»1, but the reference cited (J . H. 

Smith, Jour. Geol., vol. 8, p. 4.56, 1900) does not use the term. Under 
heading "Eocene of Bates Hole, Wyo.," Smith s ta ted: In valley of Bates 
Creek, Natron [a] Co., Wyo., fossiliferous Eocene beds occur, which have 
l)een but recently recognized, and no published account of them is known 
to writer. 

Batesville sandstone-
Mississippian: Northern Arkansas and northeastern Oklahoma. 
J. C. Branner and F. W. Slmonds, 1891 (Ark. OcoL Surv. Ann. Eept. 1888, 

vol 4, pp. xlU, 28, 49-63). [According to p. xlii the ftn. was named by Branner; 
the description is by Slmonds.] Batesville aa.—In Washington Co., Ark., consists 
of coarse BS., gray to brown, 10 to 60 ft. thick, in some places more or less 
massive but usually forms beds 1 to 4 ft. thick. Either Immediately underlies 
Archimedes [Pitkin] Is. or Is separated from it by Marshall sh. (Tverlles 
Fayettevllle sh. [The ss. above described in Washington Co. is now known not 
to be the Batesville but the Wedlngton ss. memb. of Fayettevllle sh.] 

E. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann. Hept 1890, vol. 1, pp. 113, 
139-140), Bateaville aa. at Batesville consists of brown or bnff-colored, flne 
grained as., generally soft, though sometimes hard; splits easily along bedding 
lines. Containe lenticular beds of sh. Thickness 20 to nearly 200 ft. Overlies 
Fayettevllle [reaUy Moorefleld] sh. and imderlles Genevieve or Boston group. 

See under Fayetteville sh. for explanation of erroneous correlations in 
above definitions. The true Batesville ss. is of Chester age, and at 
Batesville it overlies Moorefleld sh., or in its absence Boone Is. ; and 
to W. it underlies true Fayetteville sh. 

Named for Batesville, Independence Co., Ark. 

t Batesville ash tied. 
Upper Ordovician (Richmond) : Northeastern Arkansas (Batesville dis

t r ic t ) . 
J. P. WilUams, 1891 (Ark. Geol. Surv. Ann. Bept 1890, vol. 2, pp. 373-376). 

Batesville aah bed as described by Dr. E. A. F. Penrose, Jr., consists of compact, 
bluish green, earthy rock, 6 to 15 Inches thick, containing small slllcaous 
nodules, ^ to 1 Inch diam., and small crystals of Iron pyrites. The material 
is softly calc. and weathers Into a brown or huff-colored mass much softer 
than original rock. Overlies residual clay derived from decomposition of St. 
Clair Is. [not St. Clair Is. of present usage but an older fm.] and underlies 
Boone chert [Miss.]. 
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H. D. Miser (personal com-uunicatlon August 1933) states that this unit 
is not an ash bed but a t>ed in Cason sb., and that it is not a useful 
geologic name. I t is also preoccupied. 

Named for Batesville, Independence Co. 

Bath sandstone sub-membet (of Pony Spring slltstone inember). 
Permian: Central Colorado (Park and Chaffee Counties). 
D. B. Gould, 1035 (A. A. P; G. Bull., voL 19, No. 7, pp. 973, 990, 995, 1,000). 

Bath aa. aub-memb. of Pony Spring ailtstone niemb. of Maroon fm.—Arkoslc, 
greenish-gray, mlcaceoiis ss., with chlorltic cement. Strata range frbtn a few 
tenths of a foot to 8 It. thick, and may alternate with thin layers of greenish 
gray to reddish-gray slltstone. Ripple marks common ; many layers cross-Iamlnated. 
Plant fossils abundant at sonie horizons near base. Rests conformably on Chubb 
slltstone memb. Assigned to Perm. Forms prominent ridge that separates the 
Platte and Arkansas drainage for several ml. NW. of summit of Trout Creek 
Pass, where Is abandoned town of Bath. 

Bath-Reef series. 
Quaternary: West Indies. 
J. W. W. Bpenceri 1902 (London Geol. Soc. Quart. Jour., voL 68, p. 361). 

Bathurst formation. 
Cat jonlferous: New Brunswick; 
G. A. Ybnng, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 220). 

Battery formiation. 
Pleistocene: Northwestern California (Del Norte County). 
J. H. Maxson, 1933 (Callt Jour. Mines and GeoL, voL 29, Nos. 1 and 2, p. 136 

and map). Battery fm.—A thin marine terrace capping of unconsolidated sands 
exposed over S. part of Crescent City platform. A fossiliferous lens contains 
a smaU faima whose general aspect Is that of upper San Pedro. 

Battle quartzi te . 
Cambrian (?) : Central southern Maine (Knox County). 
G. O. Smith, E. S. Bastln, and C.W. Brown, 1907 (D. S. G. S. Penobscot Bay 

folio. No. 149, p. 3): Battle qtzite.—Massive buff qtzite and clean, buff-colored 
qtzite cgl. of very striking appearance. , The qtzite cgl. inakes up Mount Battle. 
Thickness 400 to 500 ft. Overlies Islesboro fm. and conformably underlies Penob
scot fm. Assigned to Camb. (?). Named for development on Mount Battle, a 
small mtn on mainland N. of Camden, Knox Co., in Rockland quad. 

On 1933 geol. map of Maine, by A. Keith, these rocks are included in 
the Ord. and Camb. block. 

Battle Creek moraine. 
Pleistocene (Wisconsin stage) : Southern Michigan. Named for Battle 

Creek. See back of 1918 ed. of U. S. G. S. Camp Custer topog. inap; also 
Mich. Acad. Sci. Ann. Rep t , pp. 53-54, 1918. 

Battleground schist. 
Pre-Cambrian: Southern North Carolina and northwestern South Carolina. 
A. Keith and D. B. Sterrett 1931 (D. S. G. S. Gaffiney-Kinga Mtn foHo, No. 222). 

Battleground schist.—Chiefly white, gray, bluish, bluish black, and mottled white 
and bluish sericite schists, with, at top, a manganese schist memb, nearly 300 ft. 
thick; several very persistent beds of cgl. are present. Thickness 1,000 to possibly 
2,500 ft. Uncon. underlies Kings Mtn qtzite and uncon. overlies Archean rocks. 
Assigned to Algonkian. 

Named for exposures on Kings Mtn Battleground, York Co., S. C. 

Baucari division. 
A term applied by E. T. Dumble (Am. Inst. Min. Engrs. Trans., vol. 29, 1901), 

and vol. 31, 1902) to a great thickness of late Tert. lake deposits in 
Sonora, Mexico, and Cochise Co., SE. Ariz. 
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Bautista beds. 
Pleistocene: Southern California (San Jacinto quadrangle). 
C. Frick, 1921 (Calit Univ. Pub., Dept. Geol. Bull., vol. 12, pp. 283-288). Bautiata 

beds occur in Bautista Badlands or Bautista Creek area. They have yielded 
Pleist vertebrate tossils, and were evidently accumulated in part In a playalike 
lake, as a series of flne, worked-over fangls. and clays derived from low highlands 
of immediate N. and E. 

D. M. Fraser, 1931 (Min. In CaUt, voL 27, No. 4, pp. 504-516, 538-537). Bautista 
beda are 1,500 or 2,000 ft thick, and cover area of 25 sq. mi. Contain Pleist. 
vertebrates. 

Baxter shale. 
Upper Cretaceous: Southwestern Wyoming (Sweetwater County). 
A. R. Schultz, 1920 (U. S. G. S. Bull. 702). Baxter sh.—Black and drab shijes, very 

soft and friable; shaly sss. and aren. sh., in places highly gypsiferous. Greater 
part of fm. is sh. Thickness undet.; 1,000 ft. exposed in Baiter Basin, but base 
not seen. Underlies Blair fm. Contains fossils of Montana age. Named for 
exposures in vicinity of Baxter. 

J. D. Sears, 1926 (U. S. G. S. Bull. 781, pp. 16, 19, map). Between Frontier and 
Blair fms. In Baxter Basin is 3,350 to 3,600 ft, of homogeneous gray and drab 
sh., in part of Colorado and in part of Montana age. Only upper part of 
this sh. Is exposed. Schultz gave name Baxter ah. to this part, but in present 
rept the name is extended to include the whole body. It Includes numerous 
zones of calc. concretions and soft thin-bedded ss. Thickness In Rock Springs 
uplift 3,350 to 3,600 ft. A ss. 850± ft. below top of fm. is called "marker bed" 
and Ls believed to mark base of Montana part of Baxter sh. 

Baxters Brook formation. 
Ordovician : Nova Scotia. 
M. Y. WiUiams, 1911 (Canada Geol. Surv. Summ. Eept. 1910, p. 241). 

Bayard formation. 
Pennsylvanian: Northeastern West Virginia and western Maryland. 
N. H. Darton and J. A. Taflf, 1896 (U. S. G. S. Piedmont folio. No. 28). Bayard fm.— 

A lower ss. 196 ft thick ; a middle div. ot shaly ss., sh., coal, and thin Is. 200 
ft. thick ; and an upper ss., which is a beach deposit Thickness 400 to 476 ft. 
Underlies Fairfax fm. and overlies Savage fra. Exposed ail around Bayard, Grant 
Co., W. Va. 

Corresponds to lower par t of Conemaugh fm. 

Bayard sand. 
A subsurface sand, of Upper Dev. (Chemung or CatskUl) age and 3 to 30 

f t thick, lying 2,388 to 2,464 ft. below Pittsburgh coal in eastern Greene 
Co., Pa. The name is also used by drillers in W. Va. Named for Thomas 
Bayard farm, Whiteley Twp, Greene Co. Also called Sixth sand. Lies 
lower than McDonald sand and higher than Elizabeth sand. Two lower 
sands are called (descending) Bayard Stray sand and Bayard Stray 
Stray sand. 

Bay c i ty lime. 
A name originally applied by miners to a zone of Is. cgl. a t or near base 

of Dolores fm. in LaPIata dist., SW. Colo., but now applied by them 
to almost any limy beds in that d is t , except the so-called "La Plata 
Is." forming basal bed of Morrison fm. Named for Bay City mine, on 
La Plata Creek. 

Bay City moraine. 
Pleistocene (Wisconsin stage) : Eastern Michigan (The Thumb) . Shown 

on moraine map (pi. 32) in U. S. G. S. Mon. 53. Named for Bay 
City. 
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Bay de Noc member (of Stonington beds). 
Upper Ordovician (Richmond) : Northern Michigan (Delta County). 
R. C. Hussey, 1928 (Mich. Univ. Mus. Geol. Contr., vol. 2, No. 8, pp. IIS-IBO). 

Bay de Noc ffiemb.—Basal memb. of Stonington beds of Upper Ord. Eichmond fm. 
Basal part of memb. is massive-bedded, arglll. Is.; upper or medn part consists 
at arglU. Is. in alternate, comparatively thin, hard and soft layers. Grayish 
brown to dark brown. Thickness about 38 ft. Rests discon. on Bill's Creek beds 
and is conformably overlain by Ogontz memb. of Stonington beds. Chief ex
posure along E. shore of Little Bay de Noc, from 1 ^ ml. N. of Stratton's farm 
northward, and also S. to Stonington P. O. 

Bayfield group. 
Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Douglas 

and Bayfield Counties). 
F. T. Thwaltes, 1912 (Wis. GeoL Nat. Hist. Surv. BulL 25, p. 25). BayfUld aa. 

group.—Chiefly quartz BSS. Formerly called Weatem Lake Superior aa. but 
Correlation with Lake Superior ss. of Mich, doubtful. No fossils. Largely or 
wholly nonmarine. Thickness 4,300 ft. Included in upper Keweenawan. Divided 
into (descending) Chequamegon ss.. Devils Island ss., and Orienta ss. Bests con
formably on Oronto group. [Aa mapped covers a large part of Bayfield Co.] 

C. K. Lelth, 1935 (U. S. G. S. P. P. 184). Eecent work by G. I. Atwater and G. M. 
Clement In NW. Wis. and NE. Minn, has established presence of a great structural 
discordance and eroslonal uncon. btw. lowest Upper Camb. sa. and uppermost 
Keweenawan Bayfleld group. 

Bayfield gravel. 
Tertiary? (Pliocene?) : Southwestern Colorado. 
W. W. Atwood and K. F. Mather, 1932 (U. S. O. S. P. P. 168). Bayfield gravel.— 

Pebbles and boulders scattered over the surface at high levels within San Juan 
Mtn range or on crests of foothUIs. Lie at altitude of 8,000 to 13,000-|- ft., but 
always near the summit levels. Composed chiefly of pebbles less than 5 Inches 
diam. Thickness 0 to 200-f ft Contemp. with Los Plnos and Brldgetlmber 
gravels. Named for occurrence on severttl hills a few mL N. of Bayfleld, La 
Plata Co. 

Bayhorse dolomite. 
Cambrian (?) : Southern central Idaho (Custer County). 
C. P. Boss, 1932 (Idaho correlation chart compiled by M. G. Wilmarth). Bayhorae 

dol.—Generally massive, thick-bedded dol., in part oolitic. Thickness 1,000± ft 
Assigned to Camb.(7). May possibly be Algonkian. Underlies (uncon.?) Rams-
hom sb. and overUes (uncon.7) Garden Creek phylUte. Named for town and 
creek In Custer Co. 

C. P. Boss, 1934 (Geol. Soc Am. Bull., vol. 46, pp. 941, etc.). Bayhorse dol.—Chiefly 
thick-bedded dol. Most of beds light creamy gray when fresh, but weather readily 
to rusty buff; many are crowded with small nearly black, oval chert masses. 
Exceptionally the dol. is nearly black and studded witli slightly larger white 
bodies, each consisting of a single crystalline grain of dol., commonly 'svlth rim 
of flne-grained carbonate, at least In part calclte. Locally beds of chert, qtzite, 
and cgl. or breccia, and some lenses, especially near top, are arglll. Max. thick
ness fully 1,000 ft. Underlies Ramshorn si. and overlies Garden Creek phyUlte. 
Crops out at Intervals along crest and E. flank of anticline that extends diagonally 
across NW. part of Bayhorse quad. Best exposed near town of Bayhorse. No 
fossils. 

Bayloran series. 
A term Introduced by C. [R.] Keyes (Pan-Am. Geol., vol. 57, pp.'337, 350-

355, 1932) to replace Clear Fork group of north central Tex., because "pre
occupied by Broadhead, many years previously, for a coal measures 
section in west-central Mo." Named for Baylor Co., Tex., "through which 
the Clear Fork of Brazos River flows." [The Clear Fork group of 
Broadhead is a par t of Cherokee sh. of Kans.] 
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B a y n e se r i e s . ( I n P u g e t g r o u p . ) 

E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t Sound r e g i o n ) . 

G, W. Evans, 1912 (Wash. Geol. Surv. Bull. 3, pp. 42-49). Bayne series.—Basal 
dlv. of Puget fm. in King Co. Consists of sss. and shales, with far greater 
percentage ot sh. than in overlying Franklin series. Some coal and bony beds. 
Named for town In King Co. 

C. E. Weaver. 1916 (Wash. Geol. Surv. Bull. 13). Bayne memb. (of Eocene of 
Green River Canyon, western Wash.).—Predominantly shales, with subordinate 
amounts of ss., shaly ss., and carbonaceous beds. Thickness 3,000 f t Underlies 
Franklin memb. -...- .̂ .̂C 

B a y o u Ch ico t l imes tone . 

U p p e r C r e t a c e o u s ( ? ) : S o u t h w e s t e r n L o u i s i a n a . 

G. D. Harris and A. C. Veatch, 1899 (La. Geol. Surv., pt. 5, Rept. tor 1899, p. 61). 
Bayou Chicot Is.-—On average is of much darker color than Winnfleld Is., but 
some fragments show tendency to white and blue banded structure so characteristic 
of Winnfleld layers. Assigned to Ripley stage of Upper Cret Outcrops about 8 mi. 
SW. of Bayou Chicot P. O., Evangeline Co. 

D. C. Barton, 1936 (letter dated Dec. 23). Bayou Chicot Is. of Harris and Veatch, 
1899, is cap rock Is, of Pine Prairie salt dome. 

t B a y o u P i e r r e p h a s e . 

M i o c e u e ( ? ) a n d l a t e r ( ? ) : S o u t h w e s t e r n Miss i ss ipp i . 

L. C. Johnson, 1893 (ScL, vol, 21, pp. 90-91). The qtzitic phase of Grand Gulf 
Miocene, being only a phase of the next or Fort Adams or Ellisvllle phase roughly 
estimated. Extends from NW. corner of tlie fm. on Big Black River, to a curved 
line drawn across from Rodney to Pelatchie. It Is most largely developed on 
Bayou Pierre and Cole's Creek. For convenience It may be called "Bayou Pierre 
phase." [All localities mentioned are in SW. Mies.] 

I n c l u d e s C a t a h o u l a ss. and possibly in p l aces y o u n g e r rocks . (See L. W . 

S tephenson , U. S. G. S. W. S. P . 576, p i . 2, 1928.) 

B a y p o r t l i m e s t o n e . 

M i s s i s s i p p i a n : M i c h i g a n ( L o w e r P e n i n s u l a ) . 

A. C. Lane, 1899 (U. S. G. S. W. S. P. 30. p. 81), mentioned Bayport Is. as having 
"strongest possible resemblance to Grand Rapids Is. in character and In fossils, and 
both are intimately associated with and underlain by sss." 

A. C. Lane, 1900 (Mich. Geol. Surv. vol. 7, pt. 2, btw. pp. 1 and 30). Masville or 
Bayport Is.—Sandy yellow lss., cross-bedded white ss., a little dol. Thickness 20 
to 50-F ft. Top fm. of Grand Rapids group or series. Overlies Michigan series 
[fm.]. At bottom of Coal Measures i^ a ss. separated off by WlncheU under name 
of Parma ss. 1 believe Bayport Is. in Its sandy phase is Parma ss. [Later repts 
by Lane and others treat Parma ss. as younger than Bayport Is., and of PottsvUle 
age. Maxville Is. Is an Ohio fm.] 

N a m e d for o u t c r o p s a t B a y p o r t , H u r o n Co., w h e r e i t is q u a r r i e d . 

B a y p o r t c h e r t 
P . D u s t i u , in a p a p e r ( e n t i t l e d "A s t u d y of t h e B a y p o r t c h e r t " ) de sc r ib ing 

I n d i a n a r t i f a c t s of Mich., desc r ibed the c h e r t f rom w h i c h the i m p l e m e n t s 
w e r e m a d e , a n d s t a t e d t h a t i t occur s " in t h e Is. m o s t p r o m i n e n t l y ex
posed n e a r B a y p o r t , H u r o n C o . ; " w h i c h is type loc. of B a y p o r t Is. of 
geologic l i t e r a t u r e . 

B a y s s a n d s t o n e . 
O r d o v i c i a n : N o r t h e a s t e r n T e n n e s s e e a n d s o u t h w e s t e r n V i r g i n i a . 

A. Keith, 1895 (U. S. G. S. KnoxvUle folio. No. 16, p, 4) . Bays 88.—Red calc. and 
argill. ss . ; changes In composition very slight In Knoxville area the Ume be
comes more important than in other areas, and the rock Is often an Impure Is. 
Near Montvale feldspathic grains appear In the rock, and not far toward SW. they 
are an important element. The red color, however. Is marked and persistent. 
Thickness 300 to 1,100 ft. Overlies Sevier sh. and underUes Clinch sa. Named for 
Bays Mtns, Hawklna and Greene Counties, Tenn. 
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Foregoing is deflnition as originally prepared by Mr. Keith, author of name. 
Mr. Keith's name was accepted by M. R. Campbell, who used it on a map 
of SW. Va. published in 1894 (Geol. Soc. Am. Bull,, vol. 5, pi. 4), where 
the fm. was called Bays (Red Medina) ss., and was shown as overlying 
Sevier sh. and underlying Clinch ss. (the name (Clinch being here re
stricted to upper light-colored ss. of Safford's Clinch Mtn ss) . The 
name was also used by Campbell in Estill ville folio (No. 12), published 
in 1894. As deflned in lat ter folio (which includes extreme N. end of 
Bays Mtn) the fm. consists of red ss. or sandy sh. 140 to 350 f t thick, 
overlylug Sevier sh. and underlying Clinch ss. In type area (described 
by Keith in GreeneviUe folio. No. 118, published in 1905) the fm. is 
everywhere an argill and calc. ss . ; shows little change in appearance 
from place to plac«; color always red or brown; layers usually massive, 
but in some places thin and shaly; thickness 50 to 400 ft.; usually sharply 
separated from overlying Clinch ss., but in SW. end of Bays Mtn is more 
or less interbedded with the Clinch. 

The Bays ss. was named "for its exposures in the Bays Mtns of Hawkins 
and Greene Counties, Tenn." (Morristown and GreeneviUe quads.). The 
geographic feature known as Bays Mtn extends from NW. part of Knox
ville quad., across SE. corner of Maynardville quad., thence NE. across 
Morristown quad., the NW. corner of GreeneviUe quad., and SE. corner of 
EstilivUle quad. In Bays Mtn of all these quads, a fm. described as under
lying Clinch ss. and overlying Sevier sh. was mapped as Bays ss. in early 
repts of U. S. Geol. Survey. But according to E. O. Ulrieh and C. Butts 
the fm. thus mapped is not of same age in all of these areas, the Bays ss. 
of Bstillville quad, being Juniata fm., of Upper Ord. (Richmond) age, 
while the Bays ss. SB. of Knoxville and a t Bull Gap, in Morristown quad., 
is of Lovyville age, a characteristic Lowville fossil (Tetradium cellulosum) 
having been found there a t base of the rocks mapfied as Bays ss. 

Bays limestone. 
In some areas the Bays ss. becomes so calc. that It is called Bays Is. 

Bayview granodiorite. 
Probably Cretaceous or Jurass ic : Pend Oreille district, northern Idaho. 
J. L. Gillson, 1927 (Jour. GeoL, vol. 35, No. 1). Light-gray even-grained rock, 

speckled with very abundant blotite and hornblende crystals. 

Named for exposures around Bayview, Kootenai Co. 

Bay View Avenue sand. 
Upper Cretaceous: Southeastern New Jersey. 
J. K. Prather, 1905 (Am. GeoL, vol. 36, pp. 171, 172, 176). Bay View Ave. aand.— 

Is a sand, although at flrst sight appears to be compact clay. Sometimes found 
as one bed, or may be made up of a number of smaU beds or lenses of local extent 
and 2 to 8 ft. thick. Color white to yellow, salmon, brown, orange, and red. 
Thickness 0 to 35 ft. Is probably upper part of Hazlet sand of Clark. Part of 
it may correspond to Wenonah sand of N. J. Survey, although on account of local 
variation It does not seem to flt this so well, and Is therefore given a local name. 
Extends from Bay View Ave. Station near Atlantic Highlands some 800 ft. in 
direction of Hlltons. 

Bay View Avenue lenses. 
Upper Cretaceous: Southeastern New Jersey. 
J. K. Prather, 1905 (Am. GeoL, vol. 36, pp. 171, 172). Bay View Ave. lenaes, Nos. 1, 

3, 4, and 6. Lenses 4 and 5 are Included as part of Bay View Ave. sand, and Nos. 
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1 and 3 as part of Mount Laurel sand. Lens No. 1 is 4 ft. thick and 120 ft. long; 
No. 3 Is 4 ' 5 " thick and 120 ft. long; No. 4 Is 2 ft. thick and 130 ft. long; No. 5 Is 
2 ft. thick and 70 ft long. 

t B a z o o p o r p h y r y . 

A n a m e appl ied locally, in L e a d v i l l e dist . , Colo., to L inco ln p o r p h y r y 

( E o c e n e ) . So ca l led f rom i t s o c c u r r e n c e in B a z o o c l a im . 

B. C. member . 
P r e - C a m b r i a n : B r i t i s h Co lumbia . 

G. Hanson. 1935 (Canada Dept Mines, Geol. Surv.. Bur. Econ. Geol. Mem. 181, p. 4) . 
B. C. member of Richfield fm. (lower fm. of Cariboo series), of Barkerville gold 
belt, Cariboo dis t , B. C. [Apparently named for B. C. vein, on Cariboo claim.] 

Beach fo rma t ion . 

L o w e r O r d o v i c i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4) . 
Beach fm.—Sss. and shales, undej-lying Eastern Head fm. and overlying McGraw 
bed. Included in Bell Island series. [Derivation of name not stated.] 

Bench M o u n t a i n p a r a i n p h i b o l i t e . 

I ' r e - C a m b r i a n : N e w York ( e a s t e r n A d i r o n d a c k s ) . 

H. L. Ailing, 1927 (Geol. Soc. Am. BuU., vol. 38, pp, 798-799). 

Beacon Hil l g r a v e l . 
T e r t i a r y ( P l i o c e n e ? ) : N e w J e r s e y . 

U. D. Salisbury, 1894 (N. J. Geul. Surv. Ann. R e p t 1893, pp. 47-57, 67-72). Beacon 
Hill aand and gravel (also Beacon Hill fm.).—Oldest phase of the yellow gravel. 
Consists of coarse gravel, also flne-gralned, and sand. Thickness 0 to 100 ft. 
Uncon. underlies Pensauken fm. and uncon. overlies Cret. Well developed and 
exposed on summit of Beacon Hill, 3 ml. S. of Matawan. 

R. D. Salisbury, 1898 (N. J. Geol. Surv. Ann. Rept State Geol. 1897, pp. 13-15), 
restricted Pensauken fm. to upper part of Pensauken fm. as deflned by him In 1894, 
and introduced Bridgeton fm. for lower part. The fm. overlying Beacon Hill 
gravel is therefore now known as Bridgeton fm. 

H. B. KUmmel and G. N. Knapp, 1904 (N. J. GeoL Surv. voL 6, p. 137), restricted 
Beacon Hill to upper or gravel memb. (coarse gravel, chiefly quartz and chert) of 
the Beacon Hill of Salisbury, and applied Cohansey aand to lower memb. This Is 
present accepted deflnition of Beacon Hill gravel. 

B e a d l e G r e e n g r a n i t e . 

Age ( ' ' . ) : N o r t h e a s t e r n V e r m o n t ( O r a n g e C o u n t y ) . 

C. H . R i c h a r d s o n a n d C. K. Cabeen , 1923 (Vt . S t a t e Geol. R e p t . 1921-22 ) , 

s t a t e d t h a t a n i n t r u s i v e s y e n i t e t h a t o c c u r s on C r o m p t o n HIU in SW. 

c o r n e r of R a n d o l p h T w p , R a n d o l p h quad . . Is loca l ly k n o w n a s B e a d l e 

Oreen g r a n i t e . 

B e a d M o u n t a i n l i m e s t o n e m e m b e r (of Bel le P l a i n s f o r m a t i o n ) . 

P e r m i a n ' : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept, pt. 1, pp. 421, 426). Bead Mtn. 
bed.—Largely dark-colored, hard, brittle, slightly shaly Is., alternating with 
softer Ilght-gray 1B. Thickness 6 to 50 ft. Memb. ot Albany div. Underlies bed 
No. 12 (12 to 75 ft. of clay) and overUes Valera bed, which rests on Jagger Bend 
bed. 

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, map and secUon, pp. 
12-13, 18, 21). [Cross section on map shows following downward succession: 
Grape Creek Is., Bead Mtn. fm., Valera sh., Jagger Bend Is. They also gave 
detailed section of Wichita fm. in SW. Coleman Co. and s ta ted : ] It seems that 
r^o. 5 of this section was regarded as base of Drake's Bead Mtn. beds, but there 
are at least 2 Iss. and 2 sh. beds below It which might be Included In the section. 
Beginning with top of Jagger Bend beds, which Is second fm. below this section, 
the worm tubes and reefs set lu along Colorado River, I t seems probable that 
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beds Nos. 6 to 36, Inclusive, constitute Drake's Bead Mtn beds. They have a 
thickness of 56 ft. 6 In., which Is practically the thickness he ascribed to the fm. 
The rocks from top of Jagger Bend beds to top of Bead Mtn beds form a striking 
paleontologlcal unit along Colorado Elver In SW. Coleman Co. and SW. Runnels Co., 
and probably should be Included in a single fm. Through entire thickness of these 
rocks the dominating fossils are worm remains. Worm tubes are characteristic 
fossils of Bead Mtn fm, the oldest beds exposed In Eunnels Co. The Bead Mtn fm. 
is overlain by Grape Creek fm. [This would include bed No. 12 In Bead Mtn fm.] 

F. B. Plummer and E. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 195, 198). Bead 
Mtn Is. Is top memb. of Belle Plains fm. (middle fm. of Wichita group). Overllea 
Valera sh. memb. of Belle Plains and underlies Grape Creek sh. and Is. bed, the 
basal memb. of overlying Clyde fm. 

N a m e d for B e a d Mtn , C o l e m a n Co. 

B e a d y f o r m a t i o n . 

C r e t a c e o u s ( ? ) : B r i t i s h Co lumbia . 

F. A. Kerr, 1926 (Canada Geol. Surv. Summ. Eep t 1926, pt. A, p. 94). 
B e a l e d io r i t e . 

J u r a s s i c ( ? ) : V a n c o u v e r I s l a n d . 

C. H. Clapp and J . A. Allan, 1911 (Canada Geol. Surv. map 17A). 
V. Dolmage, 1920 (Canada Geol. Surv. Summ. Rept. 1919, pt. B, p. 15). 

B e a n C a n y o n f o r m a t i o n . 

B e a n C a n y o n ser ies , 
Proi iably T r i a s s i c a n d J u r a s s i c : S o u t h e r n C a l i f o r n i a (Los Angeles a n d 

K e r n C o u n t i e s ) . 
E. C. Simpson, 1934 (Calif. Jour. Mines and GeoL, vol. 30, No. 4, map and pp. 

3 7 1 ^ 0 1 ) . [Bean Canyon aeriea on map ; Beon Canyon fm. In table.] Schists, 
elatcB, qtzites, marble, crystalline Is,, mica schist, amphlbole schist, and 
andalusite-cordierlte schist, meta-andesite and meta-dacite. Thickness 5,000 
ft. [Oryatalline Is. of Bean Canyon aeriea mapped separately.] Named for ex
cellent section In Bean Canyon, in NW, corner of Elizabeth Lake quad. Though 
a wider belt of schists 1B exposed In Bean Canyon than in the much larger 
roof pendants In the granitic rocks to W. (Tehachapl Mtns), -the latter contain 
some 1,500 ft. of Is. compared with 200 tt. of it in Bean Canyon. No fossUs. 
Probably In part Trlassic and possibly In par t early Jurassic. 

B e a r B r a n c h l i m e s t o n e m e m b e r (of Ol ive H i l l f o r m a t i o n ) . 

L o w e r D e v o n i a n ( H e l d e r l ) e r g i a n ) : W e s t e r n Tennessee . 

C. O. Dunbar, 1918 (Am. Jour. Sd., 4th, vol. 46, p. 738). Beor Branch memb.— 
Massive Is. and oolitic hematite to N. ; Impure cherty Is. to S. Is more impure 
than overlying Flat Gap memb., and Is cross bedded. Thickness 0 to 46 ft. 
Is middle memb. of Olive Hill fm., of Helderberg age. Overlies Ross Is. memb. 
Named for exposure on Bear Branch, about 2 ml. SE. of Olive Hill, Hardin Co., 
where it forms low bluff showing 20 f t of low-grade ore resembling Clinton ore. 
Probably more or less = Pyburn Is. memb. of Olive Hill fm. at Pyhurns Bluff, on 
Tenn. River 

C. 0 . Dunbar, 1919. (See 1919 entry under Pybum Is. memb.) 

B e a r Creek sha le . ( I n C l in ton f o r m a t i o n . ) 

S i l u r i a n : C e n t r a l N e w York. 

G. H. Chadwlck, 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 327-368). Bear Creek sh.— 
Fossiliferous sh. just beneath Furnaccville ore a t old "Wolcott ore bed" on Bear 
Creek (Black Creek of topographic map) [Wayne Co.]. If distinct from the 
Martvllle[as.], the Bear Creek sh. wUl lie above rather than below it. [Belongs 
in lower part of CUnton fm. ] 

B. O. Ulrlch, 1923 (Md. Geol. Snrv. SU. vol., p. 191), placed Bear Creek ah. above 
Seynales Is. and below Sterling ore, and Included FurnacevUle sh. in Reynales Is. 

W. Goldring, 1981 (N. Y. State Mus. Hdb. 10, pp. 317, 324, 326), placed Beor Creeb 
ah. below Sterling Station ore and above Reynales Is., and Included FurnacevUle ore 
In the Reynales. She described Bear Creek ah. in Bocheeter section as con
sisting of 18 ft. of purple and oUve shales with thin plates of fossUIferous Is. 
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J. T. Sanford, 1938 (Geol. Soc. Am. Bnll., vol. 44, No. 1, p. 194). The former 
Bear Oreek ot Genesee Gorge is designated Breioer Dock memb, of the Reynalea, 
as the fm. at Bear Creek is younger. 

Bearian series. 
A term affiled by C. R. Keyes to the deposits underlying his Bentonlan 

series and overlying his Dakotan series. 

Bear Mountain granite. 
Pre-Cambrian (7) : Central northern Colorado (Summit . County). 
H. B. Patton, 1909 (Colo. Geol. Surv. 1st Rept., p. 128, map). Bear Mtn granite.— 

Gray medium-grained blotlte granite. Closely resembles Santa Fe granite, but 
is a blotlte granite and not a blotlte-muscovlte granite. Occurs In more or less 
isolated patches and dikes. Forms summit of Bear Mtn, Siunmlt Co. Is in 
contact with homblende-gnelse series (pre-Camb.). 

Bear Mountain formation. 
Si lurian: Mackenzie. 
E. M. Kindle, 1921 (Canada Geol. Surv. Summ. Eept. 1920, pt B, p. 46). 

Bear Mountain erosion surface. 
Ter t iary: Northeastern Utah and southwestern Wyoming (Uinta 

Mountains). 
W. H. Bradley, 1936 (D. S. G. S. P. P. 185). Older than Browns Park fm. and 

probably late Mio. or early Plio. Named for fact one of its more conspicuous 
remnants is the nearly level top of Bear Mtn, Utah. 

Bear Passage granite. 
Age(?) : Ontario (Rainy Lake district) . 
A. C. Lawson, 1B13 (Canada Geol. Surv. Mem. 40, p. 09). 

Bearpaw shale. (Of Montana group.) 
Upper Cretaceous: Northern, eastern, and southern Montana and Elk 

Basin region of central northern Wyoming; also southern Alberta. 
J. B. Hatcher and T. W. Stanton, 1903 (ScL, n. s., voL 18, pp. 211-212) and 1905 

(U. S. G. S. BuU. 257). Bearpaw shales.—Dark clay sh., with many calc. con
cretions. Of marine origin. Thickness 600 to 700 ft. Conformably overlies 
Judith Elver, beds. Well developed around N., E., and S. borders of Bearpaw 
Mtns. Not yet determined whether Bearpaw Includes equivalents of Fox Hills ss. 
or Is wholly of Pierre age. 

T. W. Stanton, 1919 (U. S. G. S. P. P. 120, p. ip7), correlated Bearpaw sh. with 
upper part of Pierre ah. and lower part of Fox HiUs ss. 

In central Mont, the Bearpaw is overlain by Lennep ss. (of FV)x Hills 
age) and in NW. Mont i t is overlain by Horsetbief ss. (also of Fox 
HiUs age) . 

Bear Pond schist. 
Pre-Cambrian: Northern New York (Adirondacks). 
H. L. AHIng, 1918 (N. Y. State Mus. Bull. 199). Bear Pond achiat.-A feldspar 

quartz-graphite schist, included In GrenvlUe series. Is older tban Bee^h Mtn 
amphibolite and younger than Catamount schist. Thickness 30+ ft. Type loc. 
Is Bear Pond, TIconderoga Twp, Essex Co. 

Bear River formation. 
Upper Cretaceous: Southern Wyoming. 
F. V, Hayden, 1869 (U. S. Geol. Surv. Oolo. and N. Mex., 3d Ann. Eept. Hayden 

Surv., pp. 91, 92). I have named the group of coal strata that Is exposed be
neath the middle tert. beds by upheaval at Bear River City [Wyo.], Evanston 
[Wyo.], and Coalville [Utah], the Bear River group. In cut Just W. of Bear 
Elver City the beds contain the greatest profusion of molluscan Ufe I have ever 
seen In tert. beds of West. There seems to be mingling of fresh and brackish 
water fossils. Flora and fanna are distinct from those of any other fm. 
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Inclined t o regard the beds of lower tert. age. [Relations to Wasatch and other 
fms. not explained.] 

F. V. Hayden, 1870 (Am. PhU. Soc. Proc., vol. 11, pp. 420-426). Beor River group 
is composed of clay. Is., ss., marl, gypseous earth, bituminous and fossiliferous 
sh. Is exposed In R. R. cuts about 1 ml. W. of Bear River. [Gives detailed 
section.] 

F. B. Meek, 1873 (U. S. Geol. and Geog. Surv. Terr. 6th Ann. Eept., p. 462). 
Bracklsh-water beds of Bear Eiver have always been regarded by me as Lower 
Eo., but I am not wholly without suspicion they may prove to be O e t 

E. D. Cope, 1874 (U. S. (3eoI. and Geog. Surv. Terr. 7th Ann. Eept., pp. 435-444, and 
BuU. No. 2, pp. 8-15), and F. V. Hoyden, .1874 (U. S. Geol. and Geog. Surv. 
Terr. Bull. 1, No. 2, pp. 1-2), assigned Bear River group to Cret. 

C. A. White, 1883 (U. S. Geol. and Geog. Surv. Terr, of Wyo. and Idaho for 
1878, pt. 1, pp. 62-53). I formerly included Beor River seriea In Lara'mie 
group, but lower part, which Is of brackish water origin, contains a molluscan 
fauna, every known sp. of which Is distinct from other fms. and different from 
any found in any other parts of regional divisions of Laramie group. It Is 
serious question whether we ought not to regard Bear River series as separate 
dlv. of Laramie group. If not a separate group. Continuity of Bear Eiver series 
with great body of Laramie group elsewhere Is not known to exist. 

C. A. White, 1888 (Am. GeoL, vol. 2, footnote In Copea paper on pp. 265-267). 
Fauna of Bear River Laramie Is entirely different from that of Laramie proper, 
but I do not know which Is older. 

C. A. White, 1891 (U. S. G. S. Bull. 82, p. 153). The so-called Bear River Laramie 
I have long believed to be considerably older than Laramie fm. proper. 

C. A. White, 1892 (Am. Jour. ScL, 3d, vol. 43, p. 07). Beor River fm. is no t=Lara 
mie, but underlies equiv. of the Fort Benton. 

T. W. Stanton, 1893'(U. fi. G. S. Bull. 106, pp. 16-16, 45-46). Bear River fm.— 
Bracklsh-water deposits, 650 to 2,500 f t thick. Has recently been shown to occupy 
much lower horizon than Laramie fm., or probably about that of the Dakota. 

T. W. Stanton, 1903 (Am. Phil. Soc, P roc , vol. 42, p. 192). Bear River fm.—Cgls., 
sss., and shales, 4,000 ft. thick, containing a large and peculiar fresh-water fauna-
Principal known area extends from neighborhood of Evanston northward near 
W. bdy of Wyo. for more than 100 ml. Is known to He btw. the Fort Benton 
[Benton] and the marine Jurassic. Indications are that the Bear Elver and the 
Dakota are of nearly same age. [See also T. W. Stanton, 1913 (Wash. Acad. 
ScL Jour., vol. 8, p. 63).] 

L a t e r field w o r k showed t h i c k n e s s of B e a r R i v e r fm. t o r a n g e f rom 500 t o 

5 ,000± ft., a n d i t is n o w be l ieved t o i nc lude c o n s i d e r a b l y m o r e t h a n 

t h e equlv . of D a k o t a ss . 

B e a r R i v e r beds . 

U p p e r P a l e o z o i d : N o r t h w e s t e r n B r i t i s h Co lumbia ( P o r t l a n d C a n a l r e g i o n ) . 

A. Bowman, 1889 (Canada Geol. Surv., vol. 3, pt, 1, pp, 20C to 22C). Beor River 
beds. Upper Paleozoic, Include Bear Elver Is. and Cherty series. 

H. M. Ami, lOO'l (Roy. Soc. Canada Proc. and Trans., 2d series, vol. 6, sec. 4, p. 
207), assigned Bear River fm., B. C , to Dev.; W. L. Uglow, 1923 (Canada Geol. 
Surv. Summ. Rept. J922, p t A, p. 84), assigned Bear River series of B. C. to 
Carbf.; R. G. McConnell's repts have also described this fm. or a younger (7) 
Mesozolc Bear River fm. 

B e a r R i v e r se r ies . 

M i o c e n e : N o r t h e r n C a l i f o r n i a ( H u m b o l d t C o u n t y ) . 

W. Stalder, 1915 (Calif. State Min. Bur. Bull. 69, pp. 447-449). Bear River series.— 
Conglomeratic sss. and cgL, resting on aren. bands and yellowish sss. of medium 
texture, poorly cemented, underlain by 300 ft. of shales of nodular character 
containing a little interbedded Is. and some glauconitic sand. Very fossiliferous 
a t south fork of Bear River. Thickness 760 ft. Assigned to upper Mio. Under
Ues Wild Cat ser lesand overlies Rainbow series (post-Franciscan). 

t B e a r R i v e r f o r m a t i o n . 

J u r a s s i c o r T r i a s s i c : N o r t h w e s t e r n B r i t i s h Columbia . 

S. J. Schofleld and G. Hanson, 1921 (Canada Geol. Surv. Summ. Rept 1920, pt. A, 
p. 8) . Beor River fm., Jurassic, B. C. [Hanson In 1929 (Canada Geol. Surv. 
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Mem. 159, p. 7, assigned Beor River fm. ot B. C. to Jurassic or Triassic. Canada 
Geol. Snrv. Summ. Rept. 1923, pt. A, p. 34, stated this fname should be abandoned, 
and Hazelton group used instead.] 

B e a r R i v e r g r e e n s t o n e s . 

Age ( ? ) : B r l O s h Co lumbia . 

W. V. Smitheringale, 1928 (Econ. GeoL, vol. 23, pp. 193, 194). Bear River green
stones, B. C. 

B e a r R u n m e m b e r (of P o t t s v i l l e f o r m a t i o n ) . 
P e n n s y l v a n i a n : S o u t h e r n Ohio . 

H. Momlngstar, 1922 (Ohio Geol. Surv. Bull. 26, pp. 13, 26-28, 299-300). Bear Run 
memb. of Pottsville fm.—Sh., blue, locally fossUIferous, 2 ± ft. thick, underlain by 
Bear Run coal, 1%± ft. thick. Lies 17 ft. below Vandusen coal and 27 f t 
above Quakertown or No. 2 coal. [Derivation of name not stated. Bear Run 
coal had been in use many years in Ohio, but this appears to be the flrst 
time that the coal and overlying blue sh. were combined Into a memb. called 
Bear-Run memb.] 

B e a r s Brook f o r m a t i o n . 

C a m b r i a n : N o v a Sco t i a . 

M. Y. WlUiams, 1911 (Canada Geol. Surv. Summ. B e p t 1910, p. 241). 

B e a r t o o t h q u a r t z i t e . 

C r e t a c e o u s ( U p p e r ? ) : S o u t h w e s t e r n N e w Mexico ( S i l v e r C i ty r e g i o n ) . 
S. Paige, 1016 (U. S. G. S. Sliver City folio. No. 199). Beartooth titrite.—Qttlte 

with a little Interbedded sh. ; a t base In many places Is a thin cgl. containing 
black and white quartz pebbles an inch or more In diam. In matrix of clearly 
washed, flne, glassy quartz grains. Thickness 90 to 126 ft. Lies uncon. on rocks 
ranging from pre-Camb. to Penn. (Flerro Is.). Ovei-laln, apparently conformably, 
by Colorado sh., from which It Is easily distinguished, the separation being at top 
of uppermost qtzite bed. No fossils. Age In doubt. Tentatively classlfled as 
Upper (?) Cret Named for Beartooth Creek, near Fort Bayard. 

B e a r t o o t h B u t t e f o r m a t i o n . 

L o w e r D e v o n i a n : N o r t h w e s t e r n W y o m i n g ( P a r k O j u n t y ) . 

E. Dorf, 1934 (Jour. GeoL, vol. 42, pp. 723-737). Beartooth Butte fm.—Thin-
bedded red and buff Impure shales. Is. cgl., and massive gray Is. ; coarse basal cgl. 
Thickness 0 to 160 ft. Underlies Jefferson Is. with slight, uncon. and overlies 
Bighorn dol. with marked dlscon. Is a channel deposit Occurs only on Beartooth. 
Butte, In SW. corner of T. 58 N., R. 105 W., Park Co., Wyo., 3 ml. S. ot Mont line, 
just NW. of Beartooth Lake; and In Crandall quad, of Absaroka folio. Lower 
Dev. fauna and flora. [Gave a detaUed section of the 4 unnamed members ot which 
t is composed.] 

B e a r w a l l o w c o n g l o m e r a t e . ( I n Po t t sv i l l e g roup . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell, 1897 (U. S. G. S. Tazewell follp. No. 44). Bearwallow cftl.—Coarse 
cgl. In most places, but In some places the pebbles ore absent and the rock is 
coarse ss. Thickness about 60 ft. UnderUes Dotson ss. and overlies Dismal fm. 
Named for Bearwallow BIdge, W. of Dry Fork, McDowell Co., W. Va. 

A c c o r d i n g to H . H i n d s , 1918 (Va . Geol . S u r v . Bu l l . 1 8 ) , t h e t yp i ca l D o t s o n 

ss. is s a m e a s t y p i c a l B e a r w a l l o w cgl. 

B e a r w a l l o w fac ies . 

N a m e app l i ed by P . B . S t o c k d a l e ( I n d . Dep t . Cons. , Div . Geol . P u b . 98, pp . 

76, 288, e tc . , 1931) t o a l i tho logic d e v e l o p m e n t of h i s E d w a r d s v i l l e fm. in 

a p a r t of s o u t h e r n I n d . 

B e a t t i e fo r ina t ion . ( I n Counci l Grove g roup . ) 

P e r m i a n : N o r t h e a s t e r n K a n s a s a n d s o u t h e a s t e r n Nebra .ska . 
G. B. Condra and C. E. Busby, 1933 (Nebr. Geol. Surv. Paper No. 1, p. 13). Beattie 

fm.—Iu section on West Branch Creek, NW. 14 of sec. 10, T. 1 N., E. 10 E., 3 % . 
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ml. S. and 7 mi. W. of Pawnee City, Pawnee Co., Nebr., It consists of (descending) : 
Morrill la., 1 ft.; Plorena sh., S f t ; and Cottonwood Is., 11% ft. The Kans. GeoL 
Surv. Is to group the Morrill, Florena, and Cottonwood as Beattie fm.; type loc., 
Beattie, MarshaU Co., Kans. The Nebr. Surv. concurs. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 7), followed above classlflca-
tion, as did E. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22). 

iBeatty sand. 
A subsurface sand, 25 f t thick, in Bradys Bend well, about 85 mi. SW. of 

Bradford, Pa., which is considered approx. same as Tiona sand. 

BeattyvUle shale. (In Pottsville group.) 
Pennsylvanian: Southeastern Kentucky. 
A. M. MUler, 1917 (Table of geological formations of Ky., p. 2), and 1919 (Dept. 

QeoL and Forestry Ky., ser. 6, BuU. 2, pp. 10, 147—tables only). Beattyville 
substage. (also BeattyviUe shales).—MaLaly shales; ss.; coal from 2 seams 3 to 4 
f t thick—Beaver Creek (BeattyvUle and Hudson). Bituminous ss. of Carter Co., 
and some of tliat of W. Ky. Is lower part of Lee fm., beneath Eockcastle ss. 
[Apparently named for Beattyville, Lee Co. In 1919 rept Miller gave thickness as 
40 to 160 ft.] 

Beauceville series. 
Ordovician: Quel)ec. 
B. E. MacKay, 1921 (Canada Geol. Surv. Mem. 127, pp. 12, 24). 

Beauharnois formation. 
Ordovician: Ontario and Quebec. 
B. J. Chapman, 1883 (Can. Inst, n. s., vol. 8, pp. 186-190). [Assigned to Camb., 

but all later repts assign these rocks to Ord.] 

Beaumont clay. 
Pleistocene: Eastern Texas. 
W. Kennedy, 1903 (U. S. G. S. BulL 212, pis. 1, 2, pp. 20, 27). Beavmont dayt.— 

Brown, blue, yellow, gray, and black clays, in places carrying nodules of Is. Irreg
ularly distributed through the clays;. Interstratlfled witb gray, grayish wblte, 
brown and blue sands. Thickness 26 to 400 ft. OverUes Columbia sands [Lissie. 
fm. ] and underlies Eecent coastal marsh deposits in eastern dlv. of Tex.-La. 
Gulf Coastal Plain. 

A. Deussen, 1924 (U. S. O. S. P. P. 126), gave thickness of 300 to 900 ft. 
P. B. Plummer, 1033 (Dnlv. Tex. Bull. 3232, p. 789). Beaumont clay Is uncon, on 

Lissie fm. 
Named for Beaumont, Jefferson Co. 

Beauport sands and gravels. 
Quaternary: Canada. 
H. M. Ami, 1900 (Eoy. Soc. Canada Proc. and Trans., 2d ser., voL 8, sec. 4, p. 224). 

Beauvais sandstone. 
Middle Devonian: Eastern Missouri (Ste. (Jenevieve County). 
C. L. Dake, 1918 (Mo. Bur. Geol. and Mines vol. 16, 2d ser., pp. 88, 174-176). 

Beauvais as.—Name taken from unpublished ms. of S. Welter. Consists of very 
pure quartz sand of medium grain, well rounded. Chiefly very white and moder
ately friable, but at places becomes stained and Indurated. Underlies St. Lorens 
[St. Laurent] Is. and overUes Grand Tower Is. LltboIoglcaUy closely resembles 
St. Peter ss. Max. exposed thickness 50 ft. 

8. Weller and S. St. Clair, 1928 (Mo. Bur. Geol. and Mines vol. 22, 2d ser., pp. 
148-160). BeoHvai* fm.—(Same deflnition as above.] In some places the ss. 
becomes harder, finer grained, and somewhat qtzitic. Type exposures along Little 
Saline Creek, In Beauvais Twp, Ste. Genevieve Co. Occurs only within Little 
Saline faulted zone in Ste. Genevieve Co. The sand of fm. was clearly derived 
from St. Peter ss. No evidence of uncon. with overlying St. Laurent Is. but there 
may be uncon. btw. Beauvais and underlying Grand Tower Is. Fossils rare. 
Probably of early Hamilton age, but possibly of latest Onondaga age. 
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Beaver division. 
Upper Cambrian or Lower Ordovician: Central Texas. 
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Eept, pi. 3, pp. 

259-306). Beaver div.—Lower 200 ft. chiefly sandy bulf dolomites with some 
dark dol. In upper third, called Cavern subdivision, from caves and grottoes in It; 
lower 60 to 80 ft. nonfossiUferous. blue mag. dolomites. In beds 5 to 20 ft. thick. 
caUed Bluff subdivision, from exposures In bluffs. Basal dlv. of Leon series. 
Underlies Wyo dlv. and overlies Potsdam. 

Named for Beaver Creek, Burnet Co. : «: 

tBeaver limestone. 
Lower Cambrian: Eastern Tennessee. 
A. Keith, 1895 (U. 8. G. S. Knoxville folio No. 16, p. 3). Beaver Is.—Massive blue 

Is. about 300 ft. thick. OverUes Apison sh. and underlleB Rome fm. 
Foregoing is original deflnition of fm. in type region. The name, however, 

was Incidentally referred to by C. W. Hayes in 1894 (Geol. Soc. Am. 
Bull., vol. 5, p. 467), in description of gray siliceous Is. underlying Rome 
fm. in vicinity of Rome, Ga., which was "provisionally correlated with 
the Beaver Is., which occupies a similar position In the stratigraphy of 
east Tennessee, and has been there determined as lower Cambrian." The 
name was also used in Ala. Later work, however, proved that the Is. 
of Beaver Ridge, N. of Knoxville, Tenn., for which the Is. beneath Rome 
fm. and above Apison sh. was named, is Rutledge Is. faulted over, and 
that so-called "Beaver Is." of Ga. and Ala. is Shady dol., which is older 
than the Apison. Beaver has therefore been discarded and a new name 
has not yet been adopted for the Is. btw. Rome fm. and Apison sh. of 
Tenn. (See L. LaForge, Ga. Geol. Surv. Bull. 35, 1919, pp. 43-45.) C. E. 
Resser (personal communication. May 1936) considers the Apison sh. 
as a part of Rome fm., and the so-called Beaver Is. of KnoxvlUe folio as 
a Is. lentil in Rome fm. 

Beaver gypsum. 
Permian : Panhandle of Oklahoma. 
F. W. Cragin, 1897 (Am. GeoL, vol. 19, pp. 359, 363). Beaver gyp., of Beaver Co., 

Is well up In Kiger dlv. Seems to belong to lower horizon than One Horse gyp. 
or Old Crow gyp. Named for occurrence near Beaver City and In Beaver Co. 
and river basin of Beaver, Okla. 

tBeaver sandstone. (In Pottsville group.) 
Pennsylvanian: Eastern Kentucky (Magoflln County). 
I. B. Browning and P. G. Russell, 1919 (Ky. Geol. Surv., 4th ser, vol. 5, p t 2, btw. 

pp. 11 and 18). "Beaver" sa.—Massive, white, coarse-grained, cliff-forming as., 
containing small white quartz pebbles. Thickness 160 ft. The lowest rock exposed 
In Magoffin Co. ProbabIy = Nuttall ss. of W. Va. Is "Beaver" sand of oil drillers. 
Overlies Mine Fork coal and Ues 60 to 90 ft below Wheelersburg coal. 

Beaver "sand." 
A subsurface Is. in base of New Providence fm. (Miss.) of southern Ky. and 

In Highland Rim section of Tenn. Has also been called Beaver Greek 
"sand." Beaver has also been applied to a sand of Penn. age in easteru 
Ky. (See under Weaver ss.) 

Beaver granite. 
Trade name of granite quarried at Beaver, Utah. 
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tBeaver group. 
Pennsylvanian: Pennsylvania. 
Same as Beaver River fm. 

• jBeaver B a y d i a b a s e . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e a s t e r n M i n n e s o t a . 

R. D. Irving, 1883 (U. S. Q. S. Sd Ann. Rept , pi. 14, pp. 143-146). Beaver 
Bay group.—Characterized by predominance of black, coarse-grained, olivine-bearing 
gabbro In very heavy layers without amygdalolds, and by great abundance and 
prominence of Included red felsltlc porphyries and granite-like rocks, also consider
able thickness of fine-grained ashbed dlaliases, with and without amygdalolds, and 
some ordinary flne-gralned diabases with amygdalolds. Thickness 4,000 to 6,000 f t 
Underlies Temperance River group and overlies Agate Bay group, all included In 
Keweenaw series. Exposed on Beaver Bay, Minn, 

A. H. Elftman, 1898 (Am. GeoL, vol. 21, pp. 90-109, 175-188, and map). Beaver 
Bay diabaae.—Chiefly massive flows of coarse diabase. Includes port of Duluth, 
Lester River, Agate Bay, and Beaver Bay groups of Irving. Forms greater part 
of Irving's Beaver Bay group. Named because all essential characters appear in 
region of which Beaver Bay forms central po in t 

T h e U. S. Geol . S u r v e y u s e s d i a b a s e of B e a v e r B a y In a g e o g r a p h i c sense . 

t B e a v e r B a y g r o u p . 

See u n d e r ^ B e a v e r B a y d i a b a s e . 

B e a v e r B e n d l imes tone . ( I n C h e s t e r g r o u p . ) 

M i s s i s s i p p i a n : S o u t h w e s t e r n I n d i a n a a n d c e n t r a l n o r t h e r n K e n t u c k y . 
C. A. Malott, 1919 (Ind. Univ. Studies, vol. 6, No. 40, pp. 7-20). Beaver Bend Is.— 

Bedded Is., often having massive beds, and highly oolitic: conspicuously jointed. 
Thickness 0 to 14 ft. Is upper ledge of Mitchell Is. UnderUes Brandy Run SB. 
and overlies Sample ss. Named for conspicuous bend In Beaver Creek Just E. 
of Huron, Lawrence Co., Ind. 

L a t e r r e p t s g ive t h i c k n e s s e s u p t o 118 ft. 

B e a v e r b u r k l i m e s t o n e . ( I n W i c h i t a g r o u p . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( W i c h i t a , B a y l o r , a n d A r c h e r C o u n t i e s ; . 

J . A. Udden and D. M. PhlUlps, 1912 (Univ. Tex. Bull. 246, pp. 31-36, 42-43). 
Beaverburk Is.—Ls., capping upland bluffs on N. side of Wichita River In SW. 
corner of Wichita Co. Mostly tough dark-gray rock, 0 to 3 ft. thick. Traced 
from basin of Beaver Creek NE. to Burk. Memb. ot Wichita fm., 125 f t above 
base. Separated from overlying Bluff bone bed by 65 ft. of sh. Lies 102 ft. below 
top of Wichita fm., and the Wichita rests on the Cisco. Fossils listed. Named 
for development In basin of Beaver Creek and exposures at and oround Burk, 
Wichita Co. 

W. E. Hubbard and W. C. Thompson, 1926 (A. A. P. G. Bull., vol. 10, No. 5) . 
Beaverburk Is., or, more properly, dol., IB Important key horizon and can be traced 
SW. to S. line of Baylor Co. 

A. S. Romer, 1928 (Univ. Tex. Bull. 2801, pp. 89-76). Beaverburk (f) Is. Is top bed 
of Belle Plains fm. in Baylor and Archer Counties. 

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913), placed Beaverburk Is. in Interval btw. 
Bead Mtn Is. above and Elm Creek Is. below. 

M. M. Garrett, A. M. Lloyd, and O. E. Laskey, 1930 (Tex. Bur. Econ. Qeol. map ol 
Baylor Co.), assigned Beaverburk la. to top of BeUe Plains fm., as did J. Hornberger, 
Jr., 1932 (Tex. Bur. Econ. Geol. map of Throckmorton Co.). 

P. B. Plummer, 1932 (Tex. Bur. Econ. Geol. geol. map of Callaban C^.), assigned 
Beaverburk la. to top of BeUe Plains fm. and 20 ± ft. above Bead Mtn Is. 

E. H. Sellards, 1933 (Univ. Tex. BulL 3232, pp. 169, 173), Included In top of BeUe 
Plains fm. the Bluff bone bed of Udden and Beaverburk Is. of Udden, both of which 
he assigned to higher horizon than Bead Mtn Is. The Bead Mtn Is. Is top memb. 
of Belle Plains fm. according to original deflnition and usage, and Clyde fm. 
overlies Belle Plains. 
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B e a v e r Creek coal g r o u p . 

A t e r m app l i ed t o a g r o u p of E o c e n e s t r a t a , of P o r t Un ion ( ? ) age , in S W . 
N. Dak . , w h i c h i nc ludes coa ls N, O, a n d P . (See A. G. L e o n a r d , 1908. 
N . D a k . Geol. Su rv . 5 th Bien . R e p t . ) 

B e a v e r C reek " s a n d . " 

M i s s i s s i p p i a n : S o u t h - c e n t r a l K e n t u c k y ( W a y n e , P u l a s k i , a n d Russe l l 
C o u n t i e s ) . 

D. C. MacLachlan, 1928 (Papers Mich. Acad. ScL, Arts, and Lett, vol. 8, pp. 298, 
302). The massive, uneven-bedded, very hard, siliceous, pinkish gray Is. contain
ing irregular masses of chert, and 5 to 10 ft. thick, occurring 40 to 4B ft. above 
base of New Providence sh. is so-called Beaver Creek "sand." 

B e a v e r C r e e k cha lky m e m b e r (of N i o b r a r a f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : N o r t h e a s t e r n W y o m i n g a n d s o u t h e a s t e r n M o n t a n a . 

W. W. Rubey, 1930 (U. S. G. S. P. P. 165A). Beaver Oreek chalky memb.— 
Chalk marl and calc. slltstone, gray where fresh; weathers to light yellow. 
Marine fossUs. Thickness 125 to 200 ft. Upper memb. of Niobrara fm. OverUes 
Sage Breaks sh. memb. of Niobrara. Named for exposures along Beaver Creek, In 
T. 46 N., R. 64 W., Weston Co., Wyo. 

B e a v e r d e l l q u a r t z monzon i t e . 

Eocene ( ? ) : B r i t i s h Co lumbia . 

L. Reinecke, 1915 (Canada Geol. Surv.-Mem. 79, pp. 48, 51). 

B e a v e r F a l l s m o r a i n e . 
P l e i s t o c e n e : N o r t h w e s t e r n N e w York (Lowvi l l e q u a d r a n g l e ) . 
A. F. Buddington, 1934 (N. Y. State Mus. Bull. 296, p. 42). "Not well deflned. 

Extends S. from Beaver Falls 2 ml., and N. extension Is Indicated btw. 2 and 3 mi. 
N.-NW. of Beaver Falls." 

B e a v e r f o o t f o r m a t i o n . 
Uppe r O r d o v i c i a n ( R i c h m o n d ) : B r i t i s h C o l u m b i a a n d A l b e r t a . 

L. D. Burling, 1922 (Geol. Mag., vol. 59, pp. 453, 454). 
C. D. Waleott, 1923 (Smithsonian Misc. Coll., vol. 67, No. 8, p. 483), gave a ra ther 

complete definition of the fm., and It has also been described In several repts by 
other geologists. Its Upper Ovd. (Richmond) age seems to be generally accepted. 

B e a v e r M o u n t a i n g r o u p . 

T e r t i a r y or M e s o z o l c : S o u t h e r n B r i t i s h C o l u m b i a a n d n o r t h e a s t e r n W a s h 

ing ton . 

R. A. Daly, 1912 (Canada Geol. Surv. Dept Mines Mem. 38, maps 7, 8, 117° to 118°). 
[Maps show following blocks: Beaver Mtn aediments (gray and brown shales and 
sss.) and Beaver Mtn volcanica (flows and pyroclastic deposits of auglte andeslte 
and basal t ) , both assigned to T e r t ] 

R. A Daly, 1913 (Canada Dept. Int. Rept Chief Ast. 1910, vol. 2, pp. 817, 352). 
Beoter Mtn group.—It is proposed that Beaver Mtn volcanic group be extended to 
aU lavas and pyrociastlcs of the complex which are contemp. with those shown 
typically on and In vicinity of Beaver Mtn [B. C.?]. In this area 2 patches of 
waterlald elastics contemp. with the volcanics are mapped. A smaU outcrop of 
them also occurs on railway near the water tank at Beaver [B. C. ?]. These sedi
ments may be called Beoticr Mtn aedimenta. They consist of black to dark-gray and 
brown thin-bedded shales and gray and greenish thin-bedded to massive sss. A 
massive cgL crops out jus t W. of Champion Station. Plants , but no diagnostic 
fossils. More than 1,000 ft. of the aediments are exposed in section running from 
Champion Station eastward Into Beaver Mtn. There Is some ground for referring 
the Beaver Mtn aedimenta and volcanica to Mesoiolc [but they are tentatively classi
fied as Ter t . ] . 



140 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Beaver River formation. (In Pottsville group.) 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia (?). 
J. P. Lesley and I. C. White, 1876 (2d Pa. Geol. Surv. map of Beaver Co.), used 

Beaver River group for rocks beneath "Clarion group," which probably correspond 
in whole or in part to Pottsville fm. 

I. C. White, 1878 (2d Pa. Geol. Surv. Rept Q, pp. 65-71). Beaver River group.— 
Underlies flre clay beneath Brookvllle coal. Typical section is along Big Beaver 
River and Connoquenessing Creek in Beaver Co., Pa., the only place It Is exposed 
in Beaver Co., and where it consists of (descending) : Upper Homewood [Home-
wood] ss., 155 f t ; shales, 20 to 80 f t ; Connoquenessing (Lower Homewood) ss., 
115 f t ; and Sharon shales, 7-(- ft. 

J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 65-66). For local use In western 
Pa. there Is no objection to term Beaver River group, provided It be clearly under
stood tha t the term has the same systematic value as those of the Freeport, Klt-
tannlng, and Clarion groups, and that the group is the lowest par t of the well-
established Allegheny River series, being synonymous with the so-called Sharon 
coal series. 

J. P. Lesley, 1879 (2d. Pa. Geol. Surv. Rept. V). Beaver River cgl. aeries Includes 
Homewood ss. at top and Sharon Lower ss. at base. 

H. M. Chance, 1879 (2d Pa. Geol. Surv. Rept. V, pp. 6-34 and map). Beaver River 
or Congl. series (No. XII , Pottsville cgl.).—Includes Homewood ss. (at top), Mercer 
group, Connoquenessing sss., Sharon group, and Sharon cgl. 

H, M. Chance, 1881 (The Virginias, vol. 2, p. 153), The term "Beover River series" 
was proposed as a substitute for the conglomerate measures by P r o t White and 
myself in 1876. I think the name New River seriea may now appropriately re
place It. 

I. C. White, 1908 (W. Va. Geol. Surv., vol. 2A, pp. 14-16). Beaver group (Upper 
Pottsville) of W. Va., Includes (descending) Homewood ss. stage, Mercer stage, 
and Connoquenessing ss. stage. The underlying Sharon ss. (basal bed of Potts
ville series in western Pa. and Ohio) is included in New River group and correlated 
with Nuttall ss. 

J. J. Stevenson, 1908 (Am. PhU. Soc. P roc , vol. 51), excluded Sharon cgl. from 
Beaver River fm. 

The W. Va. Geol. Surv. now applies Kanawha fm. to upper Pottsville de
posits down to top of Nuttall ss. lentil, and does not use Beaver or Beaver 
River. The Pa. Geol. Surv. also seems to have abandoned these names. 
The 1923 classification of State Geologist Geo. H. Ashley uses Kanawha 
for the upper Pottsville rocks. 

Beavertail limestone. 
Devonian: Mackenzie. 
E. M. Kindle. 1921 (Canada Geol. Surv. Summ. Rept. 1920, p t B, p. 46). 

B e a v e r t o w n m a r l . ( I n Brassf le ld l imes tone . ) 

S U u r i a n : S o u t h w e s t e r n Ohio. 

A. F. Foerste, 1885 (Denison Univ. Sci. Lab. BulL 1, p. 65). Beavertown marl.— 
Fine clayey or marly bed, 9 inches thick; In some places becomes quite hard 
and In others Is replaced by soft blue clay. For present Included In [so-called] 
Clinton group [Brassfleld Is.], at top. 

A. F. Foerste, 1909 (Cincinnati Soc. Nat. Hist. Jour., vol. 21, pp. 1-8). Dayton Is. 
includes at base flne-gralned Is. 9 inches thick for which name Beavertown marl 
bas been usetL 

A. F. Foerete, 1923 (Denison Univ. Set Lab. Jour., vol. 20, p. 40). In SW. Ohio 
the Beavertown marl Is regarded as upper part of Brassfleld Is. The name was 
not Intended to designate the richly fossiliferous clay forming upper part of the 
Brassfleld, but was used to designate a soft, very flne-gralned deposit, an argill. Is., 
and not a marl in any sense of the term. The large crlnold beads It contains 
are of same type as those in upper part of Brassfleld Is. 

A. F. Foerste, 1935 (Denison Univ. Sci. Lab. Jour., vol. 30, p. 140). Beavertown 
marl was appUed by Foerste in 1885 to indurated flne-grained arglll. rock rest
ing on top of typical Brassfleld fm. at various localities In vicinity of Dayton, 
the more fossUIferous phases being located near Beavertown, SE. of city and 
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SE. of Soldiers Home, W. of city. (Lists fossils.] The occurrence of Aapidopora 
parmula in this marl and lu underlying typical Brassfleld suggests the Beavertown 
is essentially of same age as the Brassfleld, differing chiefly In Its depauperate 
fauna. 

Beccagu imic f o r m a t i o n . 

O r d o v i c i a n : N e w B r u n s w i c k . 

H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 199). 
Exposed along Beccaguimic River. 

B e c h l e r c o n g l o m e r a t e . ( I n G a n n e t t g r o u p . ) • " • 
C r e t a c e o u s ( ? ) : S o u t h e a s t e r n I d a h o . 

G. E. Mansfleld and P. V. Roundy, 1916 (U. S. G. S. P. P . 98, pp. 76, 82). Bechler 
cgl.—Gray, reddish, and "salt and pepper" sss. with Interbedded cgls. Pebbles 
ot cgl. are small, few having diam. of more than 1 inch. Thickness 1,776 ft. 
Underlies Draney Is. and overlies Peterson is . ; all in Gannett group. Named 
for Bechler Creek, which enters Stump Creek from N. about ^ mi. N. of mouth of 
Boulder Creek, T. 6 S., R. 45 E., Boise meridian, Bannock Co. May be Jurassic. 

B e c k e t g r a n i t e g n e i s s . 

P r e - C a m b r i a n : W e s t e r n M a s s a c h u s e t t s , w e s t e r n Connec t i cu t , a n d sou th 

w e s t e r n Ve rmon t . 

B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, i. e., proof sheets of geol. maps 
and text intended for a geol. foUo, but never completed and published lu tha t 
form, although cited in U. S. G. S. Bull. 191, 1902). Becket gneiaa, a Ilght-gray 
blotite gneiss, underlies Cheshire qtzite. 

B. K. Emerson, 1898 (U. S. G. S. Holyoke foUo, No. 60 ; also U. S. G. S. Mon. 29, 
pp. 18, 31-38, pi. 34). Becket gneiss (also Becket white ogl. gneiss).—Light gray 
biotite gneiss, at times a cgl. Thickness 2,000 ( t ) ft. Uncon. underlies Hoosac 
schist and uncon. overlies Washington gneiss. [Shown on p. 18 as underlying 
Cheshire qtzite.] 

B. K. Emerson, 1917 (U. S. G. S. BuU. 507, pp. 150-155), called the fm. Beoket 
granite gneiss. "Named for fact It is quarried at Becket, Mass." 

W. M. Agar, 1929 (Am. Jour. ScL, 5th, vol. 17, pp. 197-1-). Bec*et quartz mon
zonite gneiss (intrusive).—B. K. Emerson chose the even-grained sUghtly 
gneissic rock of the quarry of Ball Mtn, N. of Norfolk, Conn., as one of type 
locaUtles of Becket gneiss. Present study confirms existence of this rock as a 
separate type and Emerson's name Is retained for It where present In Conn. But 
Becket as mapped In prel. geol. map of Conn. Included much more. The Becket 
of Emerson Intrudes Sharon Mtn quartz diorite. Barrack Mtn granite gneiss, 
and GrenvlUe. [In 1934 (Am. J o u r ScL, 6th, vol. 27, p. 366) Agar adopted 
Becket granite gneiss as appropriate name of the fm.] 

B e c k e t m o r a i n e . 
P l e i s t ocene ( W i s c o n s i n s t a g e ) : W e s t e r n M a s s a c h u s e t t s ( B e r k s h i r e 

C o u n t y ) . See P . B . T a y l o r , 1903 ( J o u r . Geol. , vol . 1 1 ) . 

B e c k e t t s and . 
A s u b s u r f a c e s a n d , 10 to 2 0 ± f t t h i ck , in Mi l ton field, Cabel l Co., IVV. Va. , 

t h a t i s l)elieved t o l ie in t op of Pocono fm. a n d to c o r r e s p o n d to 
K e e n e r sand . N a m e d fo r E . W. B e c k e t t welL 

B e c k w i t h f o r m a t i o n . 

U p p e r J u r a s s i c a n d C r e t a c e o u s ( ? ) : S o u t h w e s t e r n W y o m i n g . 

A. C. Veatch, 1907 (U. S. G. S. P. P. 58) . Beckwith fm.—Bed, yellow, and reddish 
yellow shales and sss., a t many places containing thick reddish cgl. beds. 
Thickness 3,800 to 6,500 ft. Underlies Bear Elver fm., and overUes Twin Creek 
Is. Extensively developed on leased State lands now forming part of Beckwith 
ranch, situated Just E. of Beckwith Station, on Oregon Short Line. 

T h i s n a m e h a s been u sed in I d a h o , in some old r e p t s , b u t i t s u s e t h e r e 

is n o w d i scon t inued , t h e rocks h a v i n g been d iv ided i n t o s e v e r a l fms . 
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Becraft limestone. 
Lower Devonian: Eastern New York ind Pennsylvania, western Maryland 

and Virginia, and northern West Virginia. 
J. Hall, 1893 (N. Y. State Geol. 12th Ann. Eept, pp. 9-13). Upper Pentamerus Is. or 

Scutella (Becraft) la. underlies Oriskany ss. and overlies Shaly Is. In Schoharie and 
Albany Counties. Top fm. of Lower Helderberg. 

N. H. Darton, 1894 (N. Y. State Mus. 47th Ann. Eept., pp. 393-605). Becraft la.— 
Pure, semicrystalllne, massive, very fossiliferous Is., 0 to 60 or more ft. thick. 
Formerly called Scutella or upper Pentamerus beda. Underlies Upper Shaly [Port 
Ewen] Is. and overlies Lower Shaly [New Scotland] beds. The geographic name, 
suggested by Dr. Hall, Is from Becraft's Mtn, Coltunbia Co. 

Was for many years considered top fm. of Helderberg group, but in eastern 
N. Y. two younger fms. (Port Ewen Is. (restricted) and Alsen Is.) are now 
included in the Helderberg. (See W, Goldring, 1931, N. Y. State Mus. Hdb. 
10, pp. 370, 376-379.) 

Becsie formation. 
Silurian: Queliec (Anticosti Is land) . 
C. Schuchert, 1924 (Textbook geol., 2d ed., vol. 2). 

Becsie River formation. 
Silurian: Quebec (Anticosti Is land) . 
C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 695, 705). 

Bedford shale. 
Devonian or Mississippian: Eastern Ohio, southwestern Pennsylvania, and 

northeastern Kentucky. 
J. S. Newberry, 1870 (Ohio Geol. Surv. Eept Prog. 1869, p. 21). Bedford sft.—Red 

and blue ciny sh., 60 ft. thick, overlying Cleveland sh. and underlying Berea grit In 
northern Ohio. Included in Waverly group. 

Named for Bedford, Cuyahoga Co., Ohio. 
For many years this fm. was classified as Carbf. In 1912 (N. Y. Acad. Sci. 

Annals, vol. 22, p. 296) G. H. Girty placed it in Dev. The same year C. S. 
Prosser (also E. M. Kindle) assigned it to Dev., and repeated this classifica
tion in 1913, as did VerWiebe in 1917; but most geologists continue to 
classify it as Carbf. In 1914 the U. S. Geol. Survey adopted Dev. or Carbf. 
as age designation of Bedford sh., and still classifies it thus. 

tBedford limestone. 
Mississippian: Indiana. 
C. E. Slebenthal and T. C. Hopkins, 1897 (Ind. Dept. Geol. and Nat. Res. 2lBt Ann. 

Rept, p. 291). Bedford oolitic la.—Has been called Warsaw Is., Indiana oolite stone, 
Spergen Hill Is., Wblte Elver stone, and St. Louis Is. Underlies Mitchell Is. and 
overlies Harrodsburg is. In Lawrence, Monroe, and Owen Counties. 

Same as Spergen Is. The quarried rock is still known commercially as 
Bedford Is. 

Named for Bedford, Lawrence Co., where it is extensively quarried. 

Bedford formation. 
Ordovician: Canada. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 8, sec. 4, p. 200). 

Bodford "augen" gneiss. 
Age (?) : Southeastern New York (Westchester County). 
C. R. Fettke, 1914 (N. Y. Acad. Sci. Annals, vol. 23, p. 239). Bedford "augen" 

gneias.—"Augen" gneiss associated with Manhattan schist SE. and S. of Bedford 
vUlage [Westchester Co.]. The "augen" structure Is developed in two types of 
rock, a mica schist and a hornblende schist, but entire area does not have the 
"augen" structure. It appears In bonds usually parallel to the foliation. The 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES 1 4 3 

bands grade into the ordinary schist by gradual disappearance of the "augen," 
which sometimes stops suddenly and at other times drops out gradually. 

Bedford clay. (In Pottsville formation.) 
.V term applied to the clay, 4 ft. thick, underlying Bedford coal in eastern 

Ohio. 

Bralius sandstone member. 
Eocene (upper) : Southeastern Texas (Grimes, Brazos, Burleson, Fayette, 

Lee, iind Gonzales Counties). 
H. C. Henick, 1030 (Univ. Tex. Bull. 3619, table opp. p. 17, and pp. 26-28). Bediaa 

ss. mimb.—Basal memb. of Wellborn fm. ot Jackson group, in Grimes, Brazos, Lee, 
Fayette, Burleson, and Gonzales Counties, In all of which It Is exposed. [Exposures 
listed.] Consists ot massive gray ss., locally qtzitic, containing marine beds near 
top at some localities. Thickness 0 to 30 ft. Conformably overUes Caddell fm., 
into which, at some localities, it interflngers at base. FossUs identifled by Miss 
Gardner as upper Jackson. Nanied for town of Bedlas, Grimes Co., In vicinity of 
which it is well exposed. 

t Bedrock complex. 
See under basement complex. 

t Bedrock series. 
A descriptive term used in folios and other early repts on Gold Belt 

region of northern Calif., to include the Jurassic, Triassic, and Carbf. 
fms., in contradistinction to "Superjacent series," which Included the 
Cret , Te r t , and Quat. deposits. The term has also been applied to 
the basement rocks of any region. 

Bedson limestone. 
Mississippian: Alberta (Jasper Pa rk ) . 
P. E. Raymond, 1030 (Am. Jour. Sd., 5th, voL 20, pp. 299-300). Bedaon Is.— 

Thick bedded gray Is., 1,085 ft. thick, exposed In backward folds on S. end of 
Bedson Ridge. 

Bee rock. 
A term that has been applied locally to Yellow Creek and Cawood ss, 

members of Htince fm. (of Pottsville group) of SE. Ky., "because of their 
tendency to weather out large cavities resembling a magnified honey 
comb." (G. H. Ashley and L. C. Glenn, U, S. G. S. P. P. 49, p. 38.) 
The term has also been applied to top ss. of the Pottsville of SW. Va., 
"because the laurel blossoms which cover it in early summer are the 
resort of immense numbers of bees." (J. J. Stevenson, Am. Phil. Soc 
Proc , vol. 19, p. 96.) The top ss. of Lee fm. in Bigstone Gap coal 
field of SW. Va. has also been called "Bee rock" (M. R. Campbell, 
U. S. G. S. Bull. I l l , p. 17), "probably because it weathers into a pitted 

. surface in which bees probably found refuge at times." (M. B. Camp
bell, personal communication.) 

Beebe limestone. 
Lower Cambrian: Southwestern Vermont (Rutland County). 
A. Keith, 1932 (Wash. Acad. Set Jour., vol. 22, pp. 360, 402). Beebe U.— 

This Is. (only 5 to 20 ft. thick) would in most other regions be called a memb. 
of the BI. fm. But here it Is such an exceptional change from usual character 
of the sediments, and so fossiliferous, that It is most Important fm. of entire 
Taconic sequence. Named for exposures near Beebe Pond, In Hubbardton, Vt. 
Is everywhere present at proper horizon so far as known. UnderUes Hooker si. 
and overlies Bull sL, all of Lower Camb. age. 
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Beebe l imes tone . 
U p p e r D e v o n i a n : C e n t r a l N e w York ( I t h a c a r e g i o n ) . 

K. E. Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 202). [See under 
Triphammer ah. memb. ] 

B e e c h g r a n i t e . 

P r e - C a m b r l a n : W e s t e r n N o r t h C a r o l i n a a n d e a s t e r n Tennessee . 

A. Keith, 1903 (U. S. G. S. Cranberry folio. No. 90, p. 3) . Beech granite.— 
Huge masses of coarse granite, usually porpbyritic and seldom flne-grained. In 
the porpbyritic varieties, constituting bulk of fm., the feldspars make greatest 
part of rock, giving It a dull whitish or light-gray color. Blotlte Is more promi
nent In massive portions, and causes a dlBtlnct spotted appearance. A third 
variety, of considerable extent, is a coarse red granite found near border of 
the area Cuts Cranberry granite and Blowing Rock gneiss. Youngest massive 
Plutonic rock in region. 

N a m e d for B e e c h M t n , C r a n b e r r y quad . , W a t a u g a Co., N . C , 

Beech B o t t o m s a n d . 
A n o i l -bear ing s a n d 1,350 to 1,385 f t be low C h a t t a n o o g a s h . i n Beech 

B o t t o m sect ion of SE . p a r t of C l in ton Co., Ky. R e f e r r e d by W. Nelson 
t o K n o x dol. 

Beech Creek l imes tone . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : S o n t l i w e s t e r n I n d i a n a a n d c e n t r a l n o r t h e r n K e n t u c k y . 

C. A. Malott, 1919 (Ind. Univ. Studies, vol. 8, No. 40, pp. 7-20). Beech Oreek Is.— 
Two or more massive to thin-bedded ledges with total thickness of 8 to 24 ft. 
Is gray, compact to suboolltic, and often crystalline Is., frequently completely 
oohtlc. Is "middle" or "second" Is. of Chester series of Ind. Underlies Cypress 
sa. and overlies Elwren ss. and sh. Named for exposures along Beech Creek, 
Green Co., Ind. [Later repts give thicknesses up to 75 ft.] 

W. N. Logan, 1926. See under Beech Creek sh. 

Beech Creek s h a l e . ( I n C h e s t e r g r o u p . ) 
M i s s i s s i p p i a n : S o u t h w e s t e r n I n d i a n a . 

W. N. Logan, 1926 (Ind. Dept. Cons., Div. Geol. Pub. 55). Beech Greek sh.— 
Sh., 12 ft. thick, separating lower Beech Creek Is. (21 f t thick) from upper 
Beech Creek Is. (10 ft. thick). 

B e e c h e r I s l a n d s h a l e meml)er (of P i e r r e s h a l e ) . 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n K a n s a s ( C h e y e n n e (bounty) a n d n o r t h 

e a s t e r n C o l o r a d o ( Y u m a C o u n t y ) . 

M. K. Ellas, 1931 (Univ. Kans. Bull., vol. 32, No. 7) . Beecher Island sh. member 
of Pierre ah.—Chiefly light gray sh. with distinct greenish tint on many outcrops; 
thin streaks of white and brownish bentonlte occur in lower part of the sh., 
where also Is. concretions (the largest 1 ft. thick) are conunon; Irregular-shaped 
and comparatively small Is. bodies with Luotna constitute uppermost concre
tionary zone, above which occur 5 to 10 ft. more of sh. with rusty limonlte streaks. 
Thickness of memb. 100 ± ft. Is top memb. ot Pierre sh. In Yuma Co., Colo. 
Lies 600 to 600 ft. higher than Salt Grass sh. memb. of Pierre. Named for 
exposures a t Beecher Island, Yuma Co., NE. Colo. 

BeechhUl f o r m a t i o n . 

S i l u r i a n : Nova Scot ia . 

F. H. McLearn, 1918 (Am. Jonr. ScL, 4th. vol. 45, p. 128). 

Beechh i l l Cove f o r m a t i o n . 

S i l u r i a n : N o v a Scot ia . 

M. Y. Williams, 1911 (Canada QeoL Surv. Summ. Rept. 1910, p. 243). 
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Beech M o u n t o i n a m p h i b o l i t e . 

P r e - C a m b r i a n : N o r t h e r n N e w Y o r k ( A d i r o n d a c k s ) . 

H. L. AUlng, 1918 (N. Y. State Mus. Bull. 199). A para-amphibollte, Included 
in GreuvIIIe series. Thickness 150 ft. Younger than Bear Pond schist. Named 
for occurrence on Beech Mtn, SE. ot Graphite, Warren Co. 

Beech R i v e r s h a l y l i m e s t o n e m e m b e r (of B r o w n s p o r t f o r m a t i o n ) . 

S i l u r i a n ( N i a g a r a n ) : W e s t e r n T e n n e s s e e . 

W. F. Pate and H. S. Bassler, 1908 (U. S. Nat. Mus. Proc , vol. 34, pp. 410-432). 
Beech lUver fm.—Almost., .exclusively flne shales: highly-^-^fossiliferous: gray, 
yellow, and bluish; weathering into white clay; some beds of Is. Thickness 74 to 
106 ft. Divided into (descending) ; Eucalypiociinua zone, Troostovrinua zone, 
and Coocoorinua zone. Basal fm. of Brownsport group. Underlies Bob fm. and 
overlies Dixon fm. 

N o w t r e a t e d a s b a s a l m e m b . of B r o w n s p o r t fm. 

N a m e d for Beech River , D e c a t u r Co. 

B e e c h w o o d l i m e s t o n e m e m b e r (of S e l l e r s b u r g l i m e s t o n e ) . 

Midd le D e v o n i a n : C e n t r a l n o r t h e r n K e n t u c k y a n d s o u t h e r n I n d i a n a . 

C. Butts, 1915 (Ky. Geol. Surv., 4th ser., vol. 3, p t 2, pp. 118, I'-'O). Beechwood 
la. memb.—Coarse crinoldal is., 2 to 8 f t thick. The "Encrlnal' ' Is. of early 
repts, also the Sellersburg Is. of Slebenthal, but is top memb. ot Sellersburg Is. 
as originally deflned (by Kindle) and as used in this r ep t It overUes Silver 
Creek Is. memb. of the Sellersburg and underlies New Albany sh. 

N a m e d for Beechwood S t a t i on , Jef ferson C^., K y . I s exposed In s t r e a m 
a few rods N . of She lbyv i l l e t u r n p i k e , % mi . S. of Beechwood , a n d i t 
p r o b a b l y u n d e r l i e s Beechwood . 

B e e h i v e f o r m a t i o n . 

P r e - C n m b r i a n : S o u t h e r n B r i t i s h Co lumbia a n d n o r t h e a s t e r n W a s h i n g t o n . 

R. A. Dniy, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 7, 117° to 
117''30'). Beehive fm.—Banded qtzite with thin interbeds of metargUllte. Un
derlies Lone Star fm. and overlies Ripple fm. 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, voL 2, pp. 156, 178, 
194). Beehive fm.—Chiefly qtzites and metargilUtes; some phylllte. Is., and 
quartz schist Thickness 7,000 ft. Underlies Lone Star fm., with apparent 
conformity, and rests conformably on Ripple fm., all of which belong to Summit 
series of Selkirk Mtns a t 49th par. TyplctJ occurrence of Beehive fm. on Beehive 
Mtn, N. of Lost Creek, B. C. 

B e e k m a n t o w n g r o u p ( a l s o l i m e s t o n e ) . 

L o w e r O r d o v i c i a n : N e w York, w e s t e r n Vermon t , P e n n s y l v a n i a , w e s t e r n 
M a r y l a n d a n d Vi rg in ia , n M Tennos.seo. 

J. M. Clarke and C. Schuchert, 1899 (ScL, n. s.. vol. 10. pp. 874-878). Beekman
town Is. (new).—The Calcifcrous sand rock of Eaton and authors generally. 
|C. A. Hartnagel (N. Y. State Mus. Hdb. 19, p. 33, 1912) stated that Cal
clferous sand rock of Eaton included tlie Little Falls dol.) At Beekmantown, 
N. Y., the normal fauna is flnely developed and the rock section essentially com
plete. Underlies Chazy Is. and overlies Potsdam ss. and is. 

I n 1890 (Geol . Soc. Am. Bull . , vol. 1, p p . 501-516) E. B r a i n e r d a n d H . M. 

Seely d iv ided t h e t C a l c i f e r o u s of C h a m p l a i n Val ley , V t , i n t o (de

s c e n d i n g ) : E , fine-grained m a g . is . in beds 2 ft. th ick , w e a t h e r i n g d r a b , 

ye l lowish , o r b r o w n , 450 to 500 f t . ; D, b lue Is., m a g . Is., s a n d y Is. , d r a b 

a n d b r o w n mag . Is., some tough ss. , some cgl,, 375 f t . ; C, a l t e r n a t i n g ss . 

a n d m a g . Is. 350 f t . ; B , m a s s e s of n e a r l y p u r e r e t i c u l a t e d is . w e a t h e r i n g 

w h i t e , i n t e r m i n g l e d w i t h l ight -colored d o t , 295 f t . ; A, d r a b m a g . Is., 

310 ft. O v e r l a i n by Chazy Is. (d iv . A ) a n d u n d e r l a i n by P o t s d a m ss . 

I n 1891 (Am. Mus . N a t . H i s t . Bul l . , vol. 3, pp. 1-3) B r a i n e r d a n d Seely 

pub l i shed t h e fo l lowing subd iv i s ions of d iv . D ( d e s c e n d i n g ) : No. 4, 
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100 ft. of blue is. in thin beds separated by very thin, tough, slaty 
layers, which protrude on weathered edges in undulating lines, the Is. 
often appearing to be a cgl., the small enclosed pebbles being somewhat 
angular and aren.; No. 3, 120 ft. of sandy Is. in thin beds, weathering 
on edges in horizontal ridges 1 or 2 inches apart, giving to escarpments 
a peculiar banded appearance, interstratified with a few thin beds of 
pure Is.; No. 2, 75 ft. of drab and brown mag. Is. containing toward 
middle several lieds of tough ss . ; No. 1, 80 ft. of blue Is. In beds 1 or 2 
ft. thick, breaking with fiinty fracture; considerable dolomltic matter 
often intermixed. 

R. P. Whitfield, 1890 (Am. Mus. N a t H i s t Bull., vol. 3, pp. 25-28), stated 
that Brainerd and Seely Included "Port Cassin layers" in div. D, 375 ft. 
thick, which contains Ophileta a t base "and the Fort Cassin fauna in a 
very few ft. at the very top, the intervening layers being essentially 
unfosslliferous." In his opinion the line btw. div. C and div. D should 
have been made above the Ophileta bed; and "there is certainly a much 
greater affinity btw. Fort Cassin fossils and those of the rocks above them 
than with those of the Calcifcrous, and-as latter name applies to beds 
having peculiar lithological characters, and containing a very limited 
fauna, it appears to me much more natural to associate the later fauna 
with that of the rocks above, and place the lss. there also, or else con
sider them as distinct from those below or above, and use a distinct name, 
as Fort Cassin, or Philipsburg fm., or any other appropriate one." 

In 190S (N. Y. State Mus. Hdb. 19, p. 16 and chart) J. M. Clarke introduced 
Little Falls dol. for "the highly mag. sparsely fossiliferous phase of 
'Calclferous sandrock' in Mohawk valley." 

In 1905 (N. Y. State Mus. Bull. 77) H. P. Cushing mapped Beekmantown fm. 
and Little Fal ls dol. in Little Falls quad., and the same year (N. Y. State 
Mus. Bull. 95) he proposed Cassin fm. (from Port Cassin, Vt.) for 
Brainerd and Seely's divisions E, D,, and Da of the Beekmantown, and 
stated that these beds "are confined to Champlain Valley so far as the 
immediate region is concerned, and have therefore the same restricted 
distribution as the following Chazy;" also that he agreed with Whitfield 
that these beds have more natural affinity with Chazy than with Beek
mantown, and that they should either be placed with that fm. or con
sidered distinct from either and given a separate name. He also stated 
that at Beekmantown type section these rocks are not exposed ; that to 
S. and around into Mohawk Valley they are absent; and that the ques
tion as to whether the rocks involved are to be classed with Chazy or 
Beekmantown, or witb neither, is not a t issue in the giving of the name; 
but he assigned his Cassin Is. to upper Beekmantown. 

In 1906 (N. Y. State Mus. Bull. 90) R. Ruedemann included Fort Cassin 
beds, as he called them, in the Beekmantown, but stated (p. 525) that 
"all evidence goes to show that the Philipsburg beds, like the typical beds 
at Beekmantown, are older than Fort Cassin beds." 

In 1907 (N. Y. State Mus. Bull. 114) C. A. Hartnagel stated Beekmantoicn 
dol. (Little Falls dol.) is not exposed in Rochester and Ontario Beach 
quads. 

In 1908 (Geol. Soc. Am. Bull., vol. 19, p. 171) H. P. Cushing excluded div. 
A from Beekmantown, stating that it is uncon. with div. B and of Camb. 
age, and he named these beds in Jefferson Co. the Theresa fm., and doubt
fully correlated them with Little FaUs dol. of Mohawk VaUey. 
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In 1909 (Jour. Geol., vol. 17, p. 201) A. W. Grabau included dlv. A, also 
Little Falls dol. and Theresa fm., in the Beekmantown. 

In 1910 (N. Y. State Mus. Bull. 138) R. Ruedemann included div. A in 
Beekmantown, but stated that "it will probably in time be separated from 
the rest of the Beekmantown by Dr. Ulrlch, who considers it the eastern 
representative of a separate fm. having possibly even the value of a sys
tem fully develope<l in the Mississippi Basin," and that there is a strong 
uncon. btw. divisions A and B. He also included in Beekmantown the 
Cassin fm., as he called i t "although its recognition as a distinct unit is 
urged by Prof. Coshing, apparently on good grounds. This Cassin fm. is to 
comprise upper part of D and all of E." 

In 1010 (Geol. Soc. Am. Bull., vol. 21, pp. 780-781) E. O. Ulrlch and H. P. 
Cushing divided Little Falls dol. of Mohawk 'Valley [type region] into 
(descending) : (1) Tribes Hill Is. (new name) ; heretofore described as 

"fucoidal beds" of Calclferous; contains Beekmantown fossils and repre
sents lowest known div. of Beekmantown of N. Y.; fauna not yet recog
nized in Champlain Valley, and if present there the fm. is represented in 
upi)er part of div. B ; (2) Little Falls dol. restricted; uncon. underlies 
Tribes Hill Is., and traced to Champlain Valley constitutes div. A and lower 
half of div. B of Beekmantown of Brainerd and Seely; is not Beek
mantown but late Camb. (Saratogan or Ozarkian) ; rests on passage 
beds [Theresa do t ] to Potsdam ss. [,This classification (which re
stricted Beekmantown to Brainerd and Seely's divisions E, D, C, and 
upper part of div. B, assigned Tribes Hill Is. to the Beekman
town, and excluded Little Falls dol.) was continued for many years, by 
geologists generally, although A. W. Grabau in 1916 (Geol. Soc. Am. 
Bull., vol. 27, p. 589) still considered the Little Palls dol. as lowest 
Beekmantown.] 

In 1914 (N. Y. State Mus. Bull. 169, btw. pp. 68-99) B. Ruedemann stated 
Fort Cassin beds correspond to unknown parts of Brainerd and Seely's 
divisions D and B of the Beekmantown. In 1915 C. Schuchert (Text
book of geology, p. 629 and index) excluded Fort Cassin fm. from 
Beekmantown. Ulrlch's later charts show Fort Cassin zone, as he called 
It, btw. div. D and div. E, and that it is properly a part of the 
Beekmantown. 

E. J. Foyles, 1923 (Rept. Vt. State Geol. 1921-22, pp. 71-86) and 1924 (Rept 
V t State Geol. 1923-24), reported that Fort Cassin rocks are not Beek
mantown but belong to 2 fms., one of Chazy and the other of Trenton 
age; but A. Keith, C. Schuchert, and other geologists still consider the 
beds at Fort (Cassin to be of Beekmantown age. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 263, 268), stated that 
Beekmantoicn submergence in N. Y. in general begins with Tribes Hill Is., 
which overlies Little Falls dol. nearly everywhere in Mohawk Valley, 
and includes Beekmantown E, D, C, and part of B. 

In Jan. 1936 the U. S. Geol. Survey decided to adopt Ulrlch's classification, 
which correlated, by faunas and lithology, Chepultepec dol. of Ala. and 
Tenn., Gasconade and Van Buren dolomites of Mo., and Oneota dol. of 
upper Miss. Valley with the 30± f t of cherty beds forming top part of 
Little Falls dol. in Champlain Valley, N. Y., but locally absent in Mohawk 
Valley, the type region of Little Palls dol. This classification restricted 
Little Falls dol. to lower (major) part of the beds included in it since 
1910, or to the typical Little Falls, which is said by Ulrieh to be uncon, 
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with the overlying cherty beds. These upper cherty beds (for which 
no N. Y. name has been adopted) correspond to part of Beekmantown B 
of Brainerd and Seely, are older than Tribes Hill Is., and contain a fauna 
that is not Camb. and which, although differing slightly from t h a t of the 
Tribes Hill, shows many relationships to the latter fauna. These beds 
are, therefore, restored to the Beekmantown, although they are said by 
Ulrlch to be uncon. with overlying Beekmantown beds. The Chepultepec, 
Gasconade, Van Buren, Oneota and equiv. fms; are now classlfled by 
U. S. Geol. Survey as of Lower Ord. (Beekmantovm) age. 

See also under Little Falls dol. 
The U. S. Geol. Survey treats the beds a t Port Cassin as of Beekmantown 

age, but has not adopted either Cassin fm. or Fort Cassin fm. 
In central Pa. the Beekmantovm group is divided Into (descending) Belle

fonte dot , Axemann Is., Nittany dot , and Stonehenge Is. In western Md. 
and Va. the rocks are not subdivided and are called Beekmantovm Is. 

Named for exposures a t Beekmantown, Clinton Co., NE. corner of N. Y. 

Beekmantownlan. 
Time term proposed by A. W. Grabau (Jour. Geol., vol. 17, pp. 209-252, 

1909) "for the North American equivalent of Lower Ordovldc [exclusive 
of Chazy Is'., which is included in Lower Ord. by most writers] , while 
the term Canadian" becomes obsolete." Underlies, uncon., Chazy Is. 
Includes Theresa fm. a t ' base. "Accepted base of Qrdovicic is top of 
Saratoga fm. of N. Y." 

Bee Spring sandstone. 
Pennsylvanian (Pottsville) : Western central Kentucky. 
C. J. Norwood, 1876 (Ky. GeoL Surv. vol. 1, n. ser., pt. 6, pp. 16, 42, 52-65). Bee 

Spring ss., 15 to 45 ft. thick. In Upper Coal Measures of region adjacent to Louis-
vlUe, Paducah & Southwestern R. R., Ky. Lies 20 ft. above coal K. Is=6th ss. 
of Lyon. 

P. N. Moore, 1884 (Ky. Geol. Surv. Western coal field, btw. pp. 8 and 38). The 4th 
ss. above St Louis Is. Is here named Bee Spring ss., from Bee Spring, Edmonson Co. 
It Is 50 to 60 ft thick. As underlying heavy cgL thickens this ss. thins and 
disappears In about 2 mi. Is usually coarse and contains small pebbles ; Ih some 
areas It is thin bedded and shaly. Included In Coal Measures. Overlies Nolln 
coal In Nolln Blver dist. 

Beidell latite-andesite. 
Miocene ( 7 ) : Southwestern Colorado (south of Sasruache River) . 
E. S. Larsen, 1935 (U. S. G. S. BuU. 843). Flows and tuffs. Lowest beds are 

rhyolites of no great thickness; they are overlain by several hundred ft. of horn
blende andesltes near quartz latltes with some quartz latite and some pyroxene 
andeslte. Over this are several hundred ft. of quartz latltes near the andesltes 
in composition, which In drainage of San Juan and Red Bock Creeks reach a 
thickness of nearly 1,000 ft Probably accumulated about several centers. Largest 
body (rudely circular In outUne and 7± ml. across) Is Just W. of San Luis Valley, 
about old mining camp of Beidell, In extretne N. part of Del Norte quad, and 
adjoining part of Saguache quad. The rock of this body is gray andeslte porphyry. 
Underlies Tracy Creek andeslte. Is of pre-Potosl age. Assigned to Mio. (?). 

Bell Umestone. (In Lecompton limestone.) 
Pennsylvanian: Southeastern Nebraska. 
G. E. Condra, 1930 (Nebr. Oeol. Surv., 2d ser.. Bull. 8, p. 48). Beil la. (not the 

Cullom), underlies King HUl sh. and overlies Queen HIU sh. In Jones Point to 
Sand Point section. Is In 2 beds separated by sh. with fossils typical of the 
nnlt. Thickness 4 ft. 8 In. to 6 ft. [Derivation of name not stated.] 

K. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 176). Type loc. of Beil U, Is Bell 
farm, on Missouri Blver bluffs, mouth of Kenosha Creek, 8. of Bock Blaff, Nebr. 
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Bejucal formation. 
Eocene: Cuba. 
E. LL De Golyer, 1918 (A A P. G. Bua, vol. 2, p. 142). 

Belcher series. 
Pre-Cambrlan; Belcher Islands, Canada. 
E. S. Moore, 1918 (Jour. GeoL, vol 26, p. 416). 

Belcher sandstone. ( In Bluestone formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Beger, 1926 (W. Va. Geol. Surv. Eept. Mercer, Monroe, and Summers Coun

ties, pp. 294, 318-320). Upper Belcher aa.—Greenish-gray, massive, medium coarse 
ledge, 15 to 40 ft. thick, underlying Bratton sh. and overlying Upper Belcher sh. 
Upper BelcAer ah.—Red sh., with lenticular streak of carbonaceous flre clay near 
middle and with marine fossUs; thickness 16 to 80 ft. Rests on Lower Belcher 
sa., which conslBts of greenish-gray massive or flaggy micaceous ss., 16 to 45 ft. 
thick, which rests on Lower Belcher ah., a red sandy sh. 20 to 30 ft. thick, 
carrying marine fossils. Ail are members of Blueetone group [fm.] and all are 
exposed Just N. of Belcher School, In Mercer Co. 

Belcher shale. (In Bluestone formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell County). 
D. B. Reger, 1926. [See under Belcher ss.] 

Belchertown tonalite. 
Late Carboniferous or post-Carboniferous: Central Massachusetts and 

iiorthem Connecticut. 
B. K, Emerson, 1898 (D. S. G. B. Holyoke folio. No. 50; also U. S. G. B. Mon. 20, 
' pp. 243-248, pi. 34). Belchertown tonalite,—A granitoid quartz-plagloclase-horn-

blende rock. 
B. K. Emerson, 1917 (U. S. G. S. Bull. 697, pp. 208-217 and map). Belchertuicn 

tonaUte, a. stock of tonalite 8 ml. square and other small patches. Named for 
occurrence at Belchertown, Mass. 

tBelemnltes beds. 
A paleontologic name introduced by O. C. Marsh and used' in some early 

repts for the marine Sundance fm. (Upper Jurass ic) , according to J. B. 
Reeslde, J r . 

Belfast bed. 
Upper Ordovician (?) : Southwestern Ohio (Highland and Adams Coun

ties) . 
A. P. Foerste, 1896 (Cincinnati Soc. Nat Hist. Jour., vol. 18, pp. 101, 189, 190). 

Belfast bed.—Unfosslliferous sandy and argill. Is., in places clayey sh., 3 to 6 
ft. thick. Formerly called Medina, but not Medina. Underlain by Clnclniiatl fm. 
and overlain by Clinton or Montgomery fm. [Brassfleld Is.]. Included In Lower 
8U. [Ord.] of Ohio and BE. Ind. [Later repts state this bed is not present In 
Ind.] 

For many years was regarded as top bed of Richmond group. 
A F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, p. 184). The term Bitfaat, 

proposed for an aren. Is. In Highland and Adams (bounties, Ohio, was dropped 
when tt was learned that it could be traced laterally into Is. strata containing 
a typical Brassfleld fauna. The Belfast is merely a local phase of the base of 
the Brassfleld [early SU.]. 

A. F. Foerste, 1035 (Denison Univ. Bull., Sd. Lab. Jour., vol. 30, p. 147). East 
of Cincinnati anticline base of typical Brassfleld Is. is underlain by argUL, bluish, 
UBually massive Is., 3 to 6 ft. thick, which contains annelid teeth at Todd Fork 
(N. of Wilmington, O.), at Sharpsvllle (in NW. margin of Highland Co.), and at 
Belfast (In SB. corner of Highland Co.). Presence of Halyaitea In this Is. sug
gests SIL age, though a distinguishable sp. Is known also from Richmond beds In 
other areas. Writer In 1896 named this argill. Is. Belfaat bed or fm. 

Named for Belfast, Highland Co. 
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tBelfast beds. 
Mississippian: Southeastern Iowa. 
F. M. Van Tuyl, 1025 (Iowa Geol. Snrv. voL 30, pp. 43, 47, and 214). The 

Spergen Is represented in SE. Iowa by an attenuated, near-shore facies, to which 
name Belfast beds is given, because of excellent exposures of fm. near town of 
Belfast, Lee Co. 

The name is preoccupied, and throughout rept cited the beds arc called 
Spergen fm. 

Belgium member. 
Devonian: Southeastern Wisconsin (Ozaukee County). 
O. O. Raasch, 1935 (Bept 9th Ann. Field Cont Kans. GeoL Soc, pp. 260, 262, 263). 

Belgium memb. novum.—Basal memb. of Lake Church fm. Above the basal clastic 
zone this memb. consists of thin-bedded chocolate-brown doL, weathering readily 
and having a bitiunlnous odor. Very fossiliferous. Greatest observed thickness 
6 ft Is present only to north. [Page 262 gives thickness as 8 ft.] Fauna and 
lithology are dnpUcated In besal Dev. at Spring VaUey, Minn. Underlies Ozaukee 
memb. of Lake Church fm. and overlies Racine fm. (SIL). 

Probably named for town in Ozaukee Co. 

Belknap limestone member (of Harpersvllle formation). 
Permsylvanian: Central northern Texas (Young County, Brazos River 

region). 
V. B. Plummer and R. C. Moore, 1922 (Jour. GeoL. vol. 80. pp. 24, 31, 39). Belknap 

Is. memb. of HarperavUle fm.—Lies 80 to 50 ft. below top of fm. Is traceable a 
long distance. 

v.. B. Plummer and B. C. Moore, 1922 (Univ. Tei. BuU. 2132, pp. 161-166). Belknap 
It. lentil of HarperavUle fm.—Yellow to buff Is., nodular, 2 to 4 ft. thick, locally 
very fosslliferons. Lies 60 to 80 ft. above Crystal Falls Is. lentil of Harpersvllle 
fm. and 30 to 50 f t below top of fm. Named for old Fort Belknap, Young Co.; 
typical exposures In vicinity of Newcastle, Young Co., where it lies above the 
workable coal bed. 

Belknap syenite. 
Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 

1936 entry (D. Modell) under White Mtn magma series. Type on 
Belknap and Ounstock Mtns. 

Bell shale. 
Middle Devonian: Michigan (northern part of Lower Peninsula). 
A. W. Grabau, 1902 (Mich. Geol. Surv. Rept 1901, pp. 191, 210). Bell ahalea.— 

Descending order: (1) Sh., 24 f t ; (2) hard white Is., 5 f t ; (3) mostly blue sh., 
62 ft. Underlie Long Lake series and form basal div. of Traverse group in 
Alpena region. [On p. 210, in describing the rocks of Little Traverse Bay, Mich., 
he says that BeU eh., from its constant thickness, gives a very clear and sharply 
deflned base for Traverse group wherever It occurs In this portion of Lower 
Peninsula, and shows it separated from the younger Petoskey Is. by 110 ft. of 
Acervularia and Btropheodonid nacrea beds.] 

E. A. Smith, 1914 (Mich. Geol. and Biol. Surv. Pub. 14, geol. ser.; 11, btw. pp. 22 
and 32). Bell ah.—Heavy blue or black sh. occurs everywhere at base of Traverse 
fm. 

W. A. VerWiebe, 1927 (Papers Mich. Acad. Set, Arts, and Lett, vol. 7, p. 181). 
At time of writer's visit In 1925 the BeU sh. was to be seen at only ona place 
In Alpena Co., and that In quarry of Great Lakes Stone and Lime Co., at Rock-
port. At N. side of quarry It shows 12 ft. of soft, blackish or blue, rather mas
sive clay sb., underlying 40 ft. of Rockport Is. At E. end of quarry only a few 
f t of sh. are exposed under the Is. 

B. E. Pohl, 1930 (U. S. Nat. Mus. Proc, voL 76, art. 14, p. 25), reporting from 
unpnbUshed ms. of A. W. Grabau, showed Long Lake beda (top memb. of Presque 
Isle series) as separated from Bell atialea (basal memb. of Presque Isle series) 
by Grand Lake Is. memb. of Presque Isle series. 

A. S. Wartbin, Jr., and G. A. Cooper, 1935 (Wash. Acad Sci. Jour., vol. 25, No. 12, 
pp. 524-526), redefined Long Lake stage by including In its top the lower part of 
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Alpena Is. of VerWiebe (which they named Kalians la.) and by treating Rockport 
Is. as a distinct fm. underlying Long Lake stage and overlying BeU sh. (See 1935 
entry under Traverse fm.) 

Named for Bell, Presque Isle Co., NE. Mich. 

Bell oil zone (also Bell sand) . 
An oll-beariiig zone, about 370 ft. thick, In Santa Fe Springs field, Los 

Angeled Co., Calif. I s capped by Foix oil zone and in turn caps Meyer 
zone^ Top lies at depth of 3,650 to 3^850 ft. Basal bed consists of 30 
to 50 ft. of sticky brown sb. 

Bella shale. 
Upper Devonian: Southwestern New Mexico (Sierra County). 
C. R. Keyes, 1908 (Am. Inst Min. Engrs. Bi-Mon. BuH. No. 19, pp. 7-21). BeJlo 

ahalea.—Green shales, 60 f t thick, underlying Berenda Is. and overlying SUver 
shales. Named for Bella mine, near Lake Valley. No recognizable fossils. As
signed to Dev. 

Appears to be upper par t of Percha sh. 

Bellabella formation. 
Post-Pleistocene (?) : British Columbia. 

V. Dolmsge, 1022 (Canada Geol. Surv. Summ. Rept. 1921, p t A, p. 27). 

Bellalr sands. 
Subsurface sands in Carbondale fm. (Penn.) and Chester group (Miss.) 

of Clark Co., l i t (See 111. Geol. Surv. Bull. 54, index.) 

Bellaire sandstone. (In Conemaugh formation.) 
Pennsylvanian: Eastern Ohio. 
D. D. Condlt, 1912 (Ohio Geol. Surv., 4th ser, BuU. 17, pp. 20, 22). Bellaire as— 

Massive SB., 8 to 20 ft. thick. Immediately underlying Pittsburgh Is. and overlying 
Summerfleld Is. Included In Conemaugh fm. Correlated with Lower Pittsburgh ss. 

Named for Bellaire, Belmont Co. 

Belle City limestone. 
Pennsylvanian: Central Oklahoma (Seminole County). 
G. D. Morgan, 1924 (Bur. Geol. [Okla] Bull. 2, pp. 123-125, pis. 8, 27, and map). 

Belle City la.—Name used by Boone Jones In unpubUshed ms. prepared for Okla. 
Geol. Surv. In 1922. The name was published, but not deflned, by Morgan in Okla. 
Geol. Surv. Circ. No. 12, pi. and p. 15, 1923. The fm. consists of two lss. and an 
Interveulng sh., all fossUIferous. Average thickness 30 ft. The upper Is. Is white 
or light gray, often characterized by well-developed styUoIItes; Is more massive 
than lower Is. and from 1 ft. (near Byng) to 15 ft. (near Canadian River) thick. 
The lower Is. Is of buff color, 1 ft. (near Byng) to 5 ft. (near Canadian River) 
thick, and rehitively thin bedded. The intervening sh. averages 12 ft. in thickness 
and is of green, blue, and black colors. Underlies Vamoosa fm. and overlies 
Francis fm. Greatest thickness and probably best exposure on S. bluff of 
Canadian River in sec. 15, T. 5 N., R. 6 E. 

A I. Levorsen, 1928 (Okla. Geol. Surv. Bull. 40BB). BelJe City la., 0 to 30 ft. 
thick, underlies Vamoosa fm. and overlies Francis fm. -n Seminole Co., central 
Okla. 

R. C. Moore, 1029 (A. A. P. G. BuU., vol. 13, p. 888). Belle City U. lies at horizon 
of Dewey Is. and may be more or less exactly equivalent. 

D. A. Green, 1936 (A. A. P. G. Bull., vol. 20, No. 11, pp. 1454, 1458, 1459), reported 
that "N. of Stonewall quad. 225 ft. of "unclasslfled nonconglomeratlc shales and 
sss." separate Vamoosa fm. from Belle City Is. 

Named for exposures around Belle City, Seminole Co. 

Belledune group. 
Silurian : New Brunswick. 
G. A. Young, 1911 (Canada Geol. Surv. Mem. 18, p. .38). 
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B e l l e f o n t e do lomi t& ( I n B e e k m a n t o w n g r o u p . ) 
L o w e r O r d o v i c i a n : C e n t r a l P e n n s y l v a n i a ( C e n t e r a n d B l a i r C o u n t i e s ) . 

B. 0 . Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 552, 553, 652-^60, pi. 27). 
Bellefonte dol.—At Bellefonte, Center Co., It Is 2,145 ft. thick. Upper 400 ft. 
consists of mostly arglU., highly mag. Is., compact often laminar, easUy weathered, 
of Ught-gray color, ond unfosslliferous. Lower 1,745 ft. consist of yellowish-gray 
or drab, generally flne-grained and occasIonaUy laminated doL, alternating with 
fewer ledges of comparatively dark, flnely crystalline dol., both generaUy In 
rather even layers and of medium thickness, with cherty beds 800 to 900 ft. below 
top. Is uncon. overlain by Upper Stones Blver Is. [CsrUm Is.] and underlain by 
Axeman [n] Is. 

T h e Be l le fon te dol . Is t o p fm. of B e e k m a n t o w n g r o u p in c e n t r a l P a . 

B e l l e F o n r c h e s h a l e m e m b e r (of G r a n e r o s s h a l e ) . 

U p p e r C r e t a c e o u s : N o r t h e a s t e r n W y o m i n g . 

A. J . CoLIer, 1920 (U.S.G.S. Press BulL 9065). BeUe Fourche ah.. Upper Cre t , 
underlies Greenhorn is. and overlies Mowry sb. 

A. J. Collier, 1922 (U.S.G.S. Bull, 736, table opp. p. 76, p. 88, etc.). Belle FourChe 
ah. memb.—Top memb. of Graneros sh. Consists of dark-gray sh., which varies 
In hardness but is aU softer than underlying Mowry sh. Thickness 560 ± ft. Con
tains calc. concretions near top and zone of Mowry-Iike sh. 100 ± f t below top. 
Many Ironstone concretions occur In lower part, and thick bed of bentonlte near 
base. Few fossils. Named for exposure along Belle Fourche River In neighborhood 
of Wind Creek, Crook Co. 

Be l l e I s l e sha l e . 
C a m b r i a n : N e w f o u n d l a n d . 

J . B. Jukes, 1839 (Rept Geol. Newfoundland, p. 1). Belle Island sh. and gritstone 
fm., Newfoundland. 

J . B. Jukes, 1840 (Edinburgh New PhlL Jour., vol. 29, p. 104). and 1843 (Gen. r ep t 
geoL Newfoundland, pp. 51-)-). Belle Isle ah., Camb. (?) , Newfoundland. 

C. D. Waleott 1889 (Am. Jour. ScL, 3d. vol. 37, p. 383), and 1890 (U. S. ®. S. 10th 
Ann. Rept , p. 548). Belle lale.—Shales and sss. of Great and Little Bell and 
Kelley's Islands, Conception Bay, Newfoundland, are Upper Camb. 

Be l l e P l a i n s f o r m a t i o n . ( I n W i c h i t a g r o u p . ) 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 192-198 and 
charts) . Belle Plains fm.—Middle fm. of Wichita group. Includes all s t rata btw. 
top of Elm Creek Is. below and top of next higher persistent escarpment-forming 
stratum, named by Drake Bead Mtn bed, which forms top ot high escarpment W. 
of Baird. These beds form a strikingly characteristic un i t UnderUe Clyde fm. 
and overlie Admiral fm. Thickness 300 ft. in Callahan Co. and 200 to 250 f t In 
Coleman Co. Includes (descending) following beds described by Drake : Bead Mtn 
Is. [Includes more than Drake's Bead.Mtn Is.], Valera sh., Jagger Bend Is., and 
"bed No. 8" sh. Named for town ot Belle Plains, Callahan Co. [which Is in midst 
of the fm. as mapped]. 

I n c e n t r a l n o r t h e r n T e x . t h e B e a v e r b u r k Is. a n d ove r ly ing BlufiC bone bed 

of U d d e n a r e n o w inc luded in BeUe P l a i n s fm. by Tex . Geol. S u r v e y . 

See u n d e r B e a v e r b u r k Is. 

B e l l e p o i n t m e m b e r (of C o l u m b u s l i m e s t o n e ) . 

M i d d l e D e v o n i a n : C e n t r a l Ohio . 

C. K. Swartz, 1907 (Johns Hopkins Univ. Circ. No. 7, p. 62). Bellepoint memb.— 
Fossiliferous brown Is. with coral bed; 4 to 24 f t thick. Basal memb. of 
Columbus fm. Overlain by Marblehead memb. of Columbus. 

N a m e d for Be l lepo in t , D e l a w a r e Co. 

Be l l epo in t l imes tone . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t Vi rg in ia . 

D. B. Reger, 1026 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 298, 365). Middle Bellepoint Is.—Yellow, shaly, calc. stratum, 0 to 3 ft. 
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thick, with marine fossils. Lies 0 to 7 ft. below Middle Bellepoint ss. and overlies 
Middle Bellepoint sh. AU members of Hinton group [fm.]. Type loc. in vicinity 
of Bellepoint Summers Co., and well exposed on Keeney Mtn road E. of Hinton. 

Be l l epo in t s a n d s t o n e . ( I n H i n t o n f o r m a t i o n . ) 
Mis s i s s ipp i an : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 297-298, 360-368), applied Bellepoint to 3 distinct sss., 3 distinct shales, and 1 
Is. The ssB. are deflned as follows: Upper Bellepoint ss.—Reddish brown or green
ish gray, medium coarse, sometimes massive but often shaly ; 30 to 40 ft. thick; 
underlies Lower Goodwyn sh. and overlies Upper Bellepoint sh . ; type loc. in 
bluffs ot New and Greenbrier Rivers near Bellepoint, Summers Co. ; also seen in 
Mercer Co. Middle Bellepoint aa.—Greenish gray or reddish brown, usually shaly, 
but often forms cliffs; 5 to 30 ft. thick; underlies Upper Bellepoint sh. and lies 
0 to 7 ft. above Middle Bellepoint I s . : type loc. on lower slope of Keeney Mtn, 
0.2 mL N. of Bellepoint. Loicer Bellepoint as.—Greenish gray or reddish brown, 
usually shaly but often forms cliffs; 10 to 25 ft. thick; underlies Middle Bellepoint 
eh. and overlies Lower Bellepoint sh. ; type loc. same as Middle Bellepoint ss. 
All members of Hlntoii group [fm.]. 

Be l l epo in t sha l e . ( I n H i n t o n f o r m a t i o n . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 297-298, 362-371), applied Bellepoint to 3 distinct shales, 3 distinct sss., and 1 
Is. The shales are defined as follows : Upper Bellepoint ah.—Bed and variegated 
and argiU., or green and sandy with occasional streaks of Impure is., and carrying 
marine fossUs; 30 to 35 ft. thick; underlies Upper Bellepoint ss. and overllea 
Middle Bellepoint ss. ; type loc. on lower slope of Keeney Mtn, 0.2 ml. N. of 
Bellepoint, Summers Co. Middle Bellepoint sh.—Often red and variegated but 
sometimes greenish gray and sandy : marine fossils, also p lants ; 25 to 40 ft. thick ; 
underlies Middle Bellepoint Is. and overlies Lower Bellepoint ss . ; type loc. same 
as Upper Bellepoint sh. Lower Bellepoint ah.—Red, arglll., ond variegated, or 
greenish gray and sandy; 30 to 40 ft. thick; plant and marine fossils; underlies 
Lower Bellepoint BS. and overlies Stony Gap ss . ; type loc. in road which ascends 
Wolf Creek Mtn Just SE. of ^Bellepoint; also observed In Giles and Tazewell 
Counties, Va. AU are members of Hinton group [Im.]. 

Bel levi l le f o r m a t i o n . 

T e c t l a r y ( l a t e ) o r P l e i s t o c e n e : C e n t r a l n o r t h e r n K a n s a s ( C l o n d a n d Ke-
pubi ic C o u n t i e s ) . 

M. E. Wing, 1930 (Kans. Geol. Surv. Bull 15, pp. 12, 19). Belleville fm.—Thick 
deposits of gravel, sand, and day occurring In N. half of Republic Co. Primarily 
clay or sandy clay lu upper half and sand or gravel In lower part. Most promi
nent feature Is that It occupies a broad but well-deflned channel, approx. 200 ft. 
deep, extending from near White Rock, Republic Co., to Chester, Nebr. Also extends 
beyond the old channel onto the uplands, where It Is 40 to 80 ft. thick. North 
of Belleville the base of fm. rests on an almost flat surface of Carlile sh. Farther 
E. the deposit Is slightly lower and In contact In places with "fence-post" Is., 
in upper part of Greenhorn Is. The stream in which the fm. was deposited flowed 
from W., and was comparable In size to Republican Blver. As far as can be 
determined only one fm. fills the channel, but this can not be determined with 
certainty. Is clearly Tert. and probably•= part of Ogalalla fm. of western Kans. 
Few fossils. 

A. L. Lugn, 1034 (Nebr. State Mus. vol. 1, Bull. 41, p. 355). "Belleville fm." (Wing) 
of northern Republic Co., Eans. , is extension of fluviatile Pleist. sand and gravel 
fms. of Nebr. I t Is continuous with Pleist. deposits In Nuckolls and Thayer 
Counties, Nebr. Equua and other Ple is t mammaUan remains have been gotten from 
these deposits a t same localities described by Wing. Name "BeUeville fm." shonld 
be discarded. 

B e l l e v u e l i m e s t o n e m e m b e r (of McMi l l an f o r m a t i o n ) . 
U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio , c e n t r a l n o r t h e r n K e n t u c k y , a n d 

s o u t h e a s t e r n I n d i a n a . 
J. M. Nickles, 1902 (Cincinnati Soc. N a t Hist. Jour., vol. 20, p. 82). Bellevue or 

Monticulipora molesta beda.—Lower 16 f t . rather shelly Is . ; upper 5 f t consld-
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erably different Uthologlcally and somewhat faunally. Overlain by CJorryvUle or 
Chiloporella nicholaoni beds and underlain by Falrmount or Dekayia aapera beds. 

B a s a l m e m b . of M c M i l l a n fm., of M a y s v i l l e g r o u p . 
N a m e d for old Be l l evue H o u s e , a l a n d m a r k , n o w d i s a p p e a r e d , a t bend in 

Cl i f ton Ave. , C i n c i n n a t i . 

B e l l i n g h a m c o n g l o m e r a t e . 

C a r l w n i f e r o u s : S o u t h e a s t e r n M a s s a c h u s e t t s a n d n o r t h e a s t e r n R h o d e I s l a n d . 

G. E. Mansfleld, 1906 (Harvard Coll. Mus. Comp. Zool. Bull., vol 49, geol. ser. 
vol. 8, No. 4, p. 99). Bellingham cgl. occupies only small area a few ml. NW. of 
Narragansett Basin. 

C. H. Warren and S. Powers, 1914 (GeoL Soc. Am. Bull., vol. 25, p. 448). Belling
ham aeries.—Dark-green schists and sheared cgls. intensely metamorphosed. Sup
posed to be of same oge as Narragansett series. [Probably refers to Belling
ham cgl.] 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, p. 56. and map). BeUingham cgl.— 
A coarse basal cgl. composed of pebbles ot granite, qtzite, and green schist in a 
matrix of serlclte schist. Is regarded aB=PondvllIc cgl. Extends southward In a 
sinuous belt from near North Bellingham, Mass., past Woonsocket into Rhode 
Island. The rock has presumably been Isolated by erosion from Narragansett 
Basin. 

B e l l i n g h a m beds . 
Eocene: Northwestern Washington (Bellingham Bay region). 
L. G. Hertlcin and C. H. Crickmay, 1925 (Am. Phil. Soe. Proc , voL 64, No. 2, pp. 

225-226). Bellingham beds.—Continental deposits a t Bellingham and Bellingham 
Bay, containing flora that appears to be later than Cret. and earlier than known 
middle Eo. flora. The Chuckanutz flora appears to be later than the leaves from 
Bellingham, and It Is possible that there are different beds exposed near Belling
ham which represent different periods. It is quite possible that Bellingham flora 
may represent a lower Eo. age, which might possibly belong to same epoch as 
Martinez fm. of CaUt 

Bell I s l a n d se r i e s . 

L o w e r O r d o v i c i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4) . 
Bell laland aeriea.—Middle part of Lower Ord. of Newfoundland. DIseon. over
lain by Wabana series and dlscon. underlain by ClarenvIUe series. Divided Into 
(descending) : Dominion ore bed, unnamed ss. and sh., Redmond fm.. unnamed 
grits and shales. Eastern Head fm.. Beach fm., McGraw bed. Lance Cove, Little 
BeU Island, and Kelly Island fme. Correlated with Lower Arenlg and overlying 
Armorlcan of western Europe. [Derivation of name not stated.] 

Bell Mountain sandstone member (of Miguel formation). 
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley, 

Socorro (2!oimty). 
D. E. Winchester, 1020 (U. S. G. S. BuU. 716A). Bell Mtn aa. memb.—Top memb. 

of Miguel fm. Consists of thick-bedded, yeUow to gray, coarse ss., containing 
Halymenitea a t top and Inoceramua a t base. Thickness 79 ft. Well exposed near 
foot ot Bell Mtn, T. 3 N., E. 9 W., Socorro Co. Lies about 983 f t above Gallego 
SB. memb. 

Bellows Falls granite gneiss. 
Post-Ordovician: Southeastern Vermont (Windham Coimty) and south

western New Hampshire (Walpole). 
B. Hitchcock, 1823 (Am. Jour. Set , 1st, vol. 6, pp. 11-12 and mop dated 1822). In 

description of Conn. River area from New Haven, Conn., to Bellows Falls, V t , 
Introduced Bellows Falls granite for a "slenltic granite." 

C H. Bichardson and E. J . B'oyles. 1929 (16th Rept. V t State GeoL, table opp. p . 
288), assigned Bellows Falls granite gneiaa to Caimb., but without description or 
discussion. 
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C. H. Richardson, 1931 (17th Rept. Vt State GeoL, p. 229). Bellowa Falls gneiss.— 
Underlies village of Bellows Falls, Vt., extends S. into Westminster, and E. across 
Conn. River into Walpole, N. II. Is also found in extreme SE. corner of Charles-
town, N. H. Varies from medium to coarse, and in places becomes porpbyritic. 
Color varies from light or medium gray to very dark gray. Is an acid intrusive. 
Age is deflnltely post-Ord., for the gneiss cuts Brattleboro phylllte, which is 
Ord. 

Be l l owsp ipe l i m e s t o n e , 

O r d o v i c i a n : N o r t h w e s t e r n M a s s a c h u s e t t s . 

T. N. Dale, 1891 (Am. GeoL. vol. 8, pp. 1-7). Bellowa Pipe la.—More or less crys
talline Is., geuerally micaceous or pyritlferous, passing into calc. mica schist, feld
spathic qtzite, or flne-gralned gneiss. Thickness 600 to 700 ft. Underlies Grey-
lock schists and overlies Berkshire schists on Mount Greylock. Named for occur
rence at the "Bellows Pipe," in notch btw. Ragged Mtn and Greylock. 

t B e l l o w s p i p e f o r m a t i o n . 

O r d o v i c i a n : IS 'or thwestern M a s s a c h u s e t t s . 

T. N. Dale, 1894 (U. S. G. S. 14th Ann. Rept , pt. 2, pp. 559, 502). On Mount Grey
lock the Berkshire schist, 1,000 ft. or more thick, is overlain by a mass, 600 f t 
thick, of more or less Impure Is., qtzite, calc. sericite schist and muscovlte-biotlte 
schist, constituting Bellowspipe fm. [As thus deflned includes Greylock schist 
(muscovlte (serlclte), chlorite, and quartz schist) and BeUowsplpe Is.] 

t B e l l o w s p i p e q u a r t z i t e . 
Ordovic ian : S o u t h w e s t e r n M a s s a c h u s e t t s . 

T. N. Dale, 1894 (U. S. G. S. 14th Ann. Rept , pt. 2, p. 559, pi. 71). [The geoL 
map (pi. 71) ot Monument Mtn, In SW. part of Berkshire Co., applies name Bellows 
Pipe qtzite to the rocks overlying the Berkshire schist. Page 559 states that the 
qtzite shown on the map is a vitreous qtzite. petrographlcally Identical with that 
which underlies Stockbridge Is., as well as that which overlies It In places, and also 
with that which occurs on Mount Greylock [In NW. part of Berkshire Co.) In the 
BeUowsplpe fm., above the Berkshire schist; also that it Is 500 to 600 ft. thick.] 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the qtzite of Monument Mtn 
as Cheshire qtzite, of Lower Camb. age. The qtzite in the BeUowsplpe Is. of Mount 
Greylock Is a much younger bed, of Ord. age. 

Be l l s L a n d i n g m a r l m e m b e r (of T u s c a h o m a s a n d ) . 

Eocene ( l o w e r ) : S o u t h w e s t e r n A l a b a m a . 

E. A. Smith, 1883 (Ala. Geol. Surv. Prog. Rept. for 1881-82. pp. 256, 321). Bell's 
Landing marl.—Greensand shell marl with indurated bed in its midst or a t t o p ; 
thickness 10-16 feet. Separated from younger Wood's Bluff marl by 50-80 f t 
of lignitic clays and sands. Included In Lagrange or Lignitic. 

E. A. Smith, 1886 (Ala. Geol. Surv. Bull. 1, p. 12). Bell's Landing morl.—FossU
Iferous marine marl, 10 ft. thick, distinguished from all marls In Ala. by great size 
of sheUs It contains. Overlain by 40 ft. of sandy strata, forming top of Bell's 
Landing section, and separated from the older Gregg's Landing marl by 20-25 ft. 
of dark-groy sandy clays. 

I s a m e m b . in u p p e r p a r t of T u s c a h o m a sand . 

N a m e d for e x p o s u r e s a t Bel l s L a n d i n g , on A l a b a m a Rive r , in M o n r o e Co. 

t B e l l s L a n d i n g se r ies . 
Eocene ( l o w e r ) : S o u t h w e s t e r n A l a b a m o . 

E. .K. Smith and L. C. Johnson, 1887 (U. S. G. S. BuU. 43, pp. 46-61). Bell's Land' 
ing aeries.—Consists of (descending) : (1) 40 ft. ot reddish sands and laminated 
gray, sandy clays; (2) Bell's Landing marl bed proper (fossUIferous marl, 10 ft. 
thick, containing some greensand) ; (3) gray sandy clays, 20-25 ft. ; (4) Gregg's 
Landing marl, 4-5 f t ; and (5) 60 f t of sandy clays of prevailingly gray color, 
with 1-foot marl bed about 10 ft. above hose. Underlies Wood's Bluff or pashl 
series and uncon. overlies NanafaUa series. 

Rep laced by T u s c a h o m a sand , b e t t e r e s t ab l i shed n a m e . H a s a lso b e e n 

cal led "Be l l s L a n d i n g fra." 

N a m e d for e x p o s u r e s a t Bel ls L a n d i n g , on A l a b a m a Rive r , in M o n r o e Co . 
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Bellton coal group. (In Greene and Washington formations.) 
Permian: Southwestern Pennsylvania and northern West Virginia. 
I. C. White, 1891 (U. S. G. S. BulL 66, pp. 32, 34). Bellton coal group.—Shales, 

sss., coals, and 2 Important lss., 200 to 300 ft. thick. Top lies 275 to 300 [ ?] 
ft. below Nineveh ss. Includes Nineveh coal at top and Jollytown coal at 
base. Included In Dunkard Creek series [Dunkard group]. Named for BeUton, 
Marshall Co., W. Va., where ail of the beds are present. 

Has also been called "Bellton stage." 

Bellvale flags. 
Bellvale sandstone. 

Devonian (Middle) : Northern New Jersey and southeastern New York 
(Orange County). 

N. H. Darton, 1894 (Geol. Soc. Am. BuU., vol. 5. pp. 367, 373). Bellvale flags.— 
Hard thin-bedded sss. merging into dark-colored below. Chiefly dark gray. Bell
vale Mtn [Orange Co., N. Y.] consists largely of these flags. Overlain by 
Skunnemunk cgl. and underlain by Monroe [CornwaU] shales. Thickness 1,300 
to 2,000 tt. 

H. RIes, 1807 (N. Y. State Geol. 15th Ann. Rept, vol. 1). The Bellvale flags extend 
from N. J. State line to N. end of Skunnemunk Mtn, where they terminate some
what abruptly. Assigned to Hamilton epoch. 

E. C. Eckel, 1902 (N. Y. State Geol. 20th Ann. Bept., pp. rl44 to rl50). The 
Bellvale-flaga contain Middle Dev. planta. 

H. B. Kilmmel and S. Weller, 1902 (N. J. Geol. Surv. Ann. Rept State Geol. 1901). 
The lower beds of Bellvale flags contain Hamilton fossils [UstedJ. 

C. A. Hartnagel, 1912 (N. Y. Geol. Surv. Hdb. 19, p. 69). The plant remains from 
Bellvale fiaga Indicate Middle Dev. age, and It seems probable the higher beds are 
as late as Portage. 

J. V. Lewis and H. B. Kltmmel, 1915 (N. J. Geol. Surv. Bull. 14, p. 56, and geoL 
map of N. J.). Bellvale ss.—Gray ss. and sandy sb. A few Hamilton fossils. 

W. Goldring, 1981 (N. Y. State Mus. Hdb. 10, p. 396). Bellvale ah. contains Mid. 
Dev. plants. 

Bellyan series. 
C. [B] Keyes, 1924 (Pon-Am. GeoL, vol. 42, p. 288). Sss., 2.000 ft. thick, lying 

uncon. below Plerrlan Beries and uncon. above Coloradan series In Alberta. Of 
Mid Cretacic age. Includes Allison fm. [only fm. mentioned]. 

Derivation of name not stated. 

Belly River formation. 
Upper Cretaceous (of Montana age) : Allwrta and Saskatchewan, Canada. 
G. M. Dawson, 1883 (Canada Geol. Surv. Rept. 1880-82, p. 4B) and 1885 (Canada 

Geol. Surv. Rept. 1882-3—i, pp. 370-126C). Belly River aeries. Cretaceous, Canada. 
R. G. McConnell, 1886 (Canada Geol. Snrv., n. s., voL 1, pp. 63C-65C). Belly River 

aeriea. Cretaceous, Canada. 

The Belly River fm. of Canada has been considered to be=Two Medicine 
fm. and Virgelle ss. of Blackfoot Indian Res., northern Mont, and Judith 
River fm., Claggett fm., and Eagle ss. of central Montana. 

W. S. Yarwood, 1931 (A. A. P. G. Bull., vol. 15, No. 10, pp. 1269-70). Betty River 
group as here used Includes (descending) Pale, Foremost, Pakowkl, and Milk River 
fms. Belly River as used by Canadian Geol. Survey Is restricted to Pale beds and 
Foremost fm. and Is = Judith Eiver of Mont. 

M. Y. WlUlams, 1932 (Jour. GeoL, vol. 40, No. 6, p. 561). Belly River ot Alberta and 
Saskatchewan lB=Judith River fm. of Mont. 

Belmont porphjnry. 
Tertiary (late?): Central western Montana (Marysville district). 
J. Barren, 1907 (U. S. G. S. P. P. 57). Belmont diorite porphyry dikes and aheeta.— 

Later than Marysville bathollth. [Mapped on and around Mount Belmont, 1 ml. W. 
of Marysville. The Marysville bathollth Is probably late Cret. or Tert., and may 
be OS young as Mio. Personal communication of J. T. Pardee.] 
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Belmont amygdaloidal basalt and tuff. 
Pre-Cambrian: Southeastern Ontario (Belmont Lake a rea) . 
W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mines Rept., vol. 22, pt. 2, p. 19). 

Younger than Belmont gabbro diabase. 

Belmont gabbro diabase. 
See under Belthont amygdaloidal basalt and tuff. 

Belmont facies. 
Name applied by P. B. Stockdale (Iml. Dept. Cons., Div; Geol. Pub. 98, pp. 

77, 143, etc., 1931) to a lithologic development of his Locust Point fm. In a 
part of southern Ind. 

Belmont limestone. 
Pleistocene: Bermuda. 
C. Schuchert, 1935 (Hist. geol. Antiilean-Carlbbean region, p. 740). 

Beloit dolomite. 
Middle Ordovician: Eastern Wisconsin and northeastern Illinois (in wells). 
F. W. Sardeson, 1896 (Am. GeoL, vol. 18, pp. 306-368). Beloi* fm.—Name proposed 

for the beds bene,^^ Galena Is., which in previous repts birve been called Trenton Is. 
but which are now considered to probably be older than Trenton Is. of N. Y., the 
Galena probably being=N. Y. Trenton. The Beloit Includes beds which in previous 
repts have been called Blue la. and Buff la. 

The Beloit dol. overlies St. Peter ss., and includes equivalents of Decorah 
sh. (of Trenton age) and Platteville Is. (of Black River age). 

Named for exposures at Beloit, Wis. 

Belt series. 
A provincial series of pre-Camb. metamorphosed sed. rocks widely developed 

in Mont, Idaho, eastern Washington, and British Columbia. In early 
repts called "Belt fm.," "Belt terrane," "Belt beds," and "Belt group." 
For deflnition see U. S. G. S. Bull. 769, pp. 106-112. 

Beltian system. 
A term introduced by R. A. Daly in 1913 (12th Int. Geol. Cong. Guidebook 8, 

p. J32) for rocks in B. C. that correspond to Belt series of Mont, and 
Idaho. 

Belva shale. 
Pennsylvanian: Western Arkansas coal field. 
A. Winslow, 1896 (N. Y. Acad. Sci. Trans., vol. 15, p. 51). Belva sh.—Sh., 0 to 500 ft. 

thick, overlying Ozark ss. and underlying Hartwell ss.; aU Included In Sebastian 
stage. [Is a part of Fort Smith fm.] 

Probably named for Belva, Scott Co. 

Belveal sand. 
A subsurface-sand, of Penn. age and 25± ft. thick, in central northern Okla., 

probably correlating with part of Sand Creek fm. In Garber pool, 
Garfield Co., it lies at 1,600 ft. depth, the Walker sand lying at 1,500 ft. and 
the Campbell a t 1,700 ft. 

tBelvidere shale. 
Lower Cretaceous (Comanche series) : Central southern Kansas. 
R. T. HIU, 1895 (Am. Jour. Set. 3d, vol. 50, pp. 208-234). [On pp. 208 to 210 

Belvidere sh. Is defined as consisting of blue sh., with indurated fossU layers, 106 
ft. thick, overlying Cheyenne ss. and underlying "Dakota" as., Iwth Including and 
excluding oyster bed (Champion shell bed) at base. On p. 211 Belvidere Is deflned 
as Including Belvidere shales ("for which Cragln has proposed Kiotoa since this 
paper was written") and Cheyenne ss., or aU beds btw. "Dakota" ss. [the quota-
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tion marks are Hill's] above and Red Beds below.] Contains Comanche fossils. 
Named for Belvidere, Kiowa Co. 

F. W. Cragin, 1895 (Am. GeoL, vol. 16, pp. 357-385). Belvidnrc beds (or Walker 
beds) Is proposed to Include Kiowa sh. (=BeIvldere sh. ot HIU), Champion shell 
bed, and underlying Cheyenne ss.. Walker being suggested in case objection is 
made to use of Belvidere to include more than Belvidere shales of HUl, but Belvi
dere Is preferable name for this larger un i t 

C. S. Prosser, 1807 (Univ. Geol. Surv. Kans., vol. 2, pp. 111-I-), divided the Comanche 
of southern Kans. into Kiowa sh. (including Champion sh. bed) and Cheyenne BS., 
and suggested that. If a name is needed for the 2 fms. combined, some other name 
than Belvidere be adopted. 

Subsequent repts simply used Kiowa and Cheyenne for the subdivisions of 

the Comanche in southern Kans., and Belvidere and Walker dropped out 

of the literature until 1924. The Mentor fm. of central Kans. was as

signed to a higher position in the Comanche than the Kiowa, and the 3 

names were used for many years for the subdivisions of the Comanche in 

Kans. 

W. H. Twenhofel, 1924 (Kans. Geol. Surv. BulL 9) . Belvidere fm. as here deflned 
includes (descending) : Greenleaf ss. memb., 25 to 50 ft. ; Spring Cr'eek sh. memb., 
26 to 50 ft. : and Kiowa sh. memb., the latter including "Champion sheU bed" 
at base. Overlies, apparently conformably, Cheyenne BW>. but R. C. Moore says 
there Is evidence, at least locally, of uncon. Underlies Kirby clay memb. of 
"Dakota" fm., apparently conformably. [Twenhofel divided Belvidere fm. of 
McPherson Co. into 4 members, listed In 1924 entry under ifentor fm.] 

F. M. Bullard, 1928 (Okla. Geol. Surv. Bull. 47, p. 49). It seems unadvisable to 
retain Hill's term Belvidere and place the various beds as members of this fm. 
They certainly do not contain enough characteristics to justify placing them In a 
single fm. The term Belvidere is therefore discarded and the members (Greenleaf 
ss.. Spring Creek clay, and Kiowa sh.) are described as fms. 

B e l v i d e r e M o u n t a i n a m p h i b o l i t e . 
P a l e o z o i c : N o r t h w e s t e r n V e r m o n t ( J a y P e a k q u a d r a n g l e ) . 

S. B. Keith and G. W. Bain, 1932 (Econ. GeoL, vol. 27, No. 2, pp. 173-174). Belvi
dere Mtn amphibolite. Paleozoic, extends from Belvidere Mtn [SE. comer of 
Jay Peak quad ] as iar N. as Hazen's Notch road. Is a typical metamorphosed 
diabase or pyroxene diorite. 

Bemis moraine. 
Pleistocene (Wisconsin stage; : South Dakota, southern Minnesota, and 

northern Iowa. 

F. Leverett, 1922 (Geol. Soc. Am. BuU., vol. 33, pp. 102-103 and map). Name 
introduced for outermost moraine of Wiscon.sin drift in S. Dak., southern Minn., 
and northern Iowa, which was previously nmpped as part of Altamont moraine, 
but which is now known to be older than the moraine at Altamont, S. Dak., 
the type loc. of Altamont moraine. Named for occurrence at Bemis, Deuel Co., 
S. Dak. 

Is of late Wisconsin age, according to W. C. Alden. 

Bend group (Pennsylvanian). 

tBend series (Pennsylvanian and Mississippian). 

Central Texas. 

E. T. Dumble, 1890 (Tex. Geol. Surv. ]s t Ann. Rept., pi. 3, p. Ixv). Bend aeriea.— 
Lss. and shales forming basal Carbt deposits In central Tex. [Llano, Burnet, 
and Mason Counties]. Probably Includes Subcarbf. and coal measures. Contains 
one or more coal beds. In places seems to show uncon. with overlying Richland 
ss. (undoubted Carbf.). Well exposed at McAnnelly's Bend [ot Colorado River] , 
San Saba Co., for wliich it Is named. 

W. F. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. R e p t ) . Bend div. Is present In 
only central area of northern Tex. Consists of 140 f t ot shales underlain by 
220 ft. of lss. Is basal div. of Coal Measures [Penn.] . 

G. H. GIrty, 1912 (II. S. G. S. Llano-Burnet folio. No. 183, p. 8) . Typical Bend 
aeries of Tex. Surv. is divisible Into 3 portions—an upper and lower sh. sep-



LEXICON OF GEOLOGIC NAIMES OF UNITED STATES 1 5 0 

arated by a series of lss. The lower div. [Barnett eh.] I am referring to Miss. 
According to canons at present used for determining the Penn. by paleontologic 
evidence the middle [called Marble Falls is. in folio] and npper [called Smithwick 
sh. In foUo] divisions would be colled Penn. I feel no hesitation In recognizing 
Marble FaUs Is. as middle dlv. at typical Bend of Tex. Surv., and although I 
did not see or collect fossils from the sh. at Marble FaUs, it seems a fairly safe 
Inference that this [Smithwick sh.] Is upper dlv. It seems somewhat doubtful 
whether the lowest div. IB represented In Burnet and Llano quads. 

C. Schuchert, 1915 (Textbook geol., pt. 2, p. 732), included Bend in Penn., 
without specifying subdivisions. 

J . A. Udden, C. L. Baker, and B. BiJse, 1916 (Univ. Tex. BuU. 44, pp. 
41-43), divided Bend series into (descending) Smithwick sh., Marble 
FaUs Is., and Lower Bend sh., and stated: The age of the Bend may 
be Upper Miss. (St. Louis-Chester stage), as thought by J. P. Smith, 
but it will here be described under Penn. heading. It is uncon. overlain 
by Strawn fm. Lower Bend sh. is 0 to 50 ft. thick, and contains some 
layers of dark Is. [The 1919 ed. of this bull, s ta ted : "The age of the 
Bend is probably early Penn."] 

L. S. Kempher, 1918 (Remarks on geol. of north-central Tex. oU and gas 
region), assigned Bend fm., as he caUed it, to Miss., and divided it into 
(descending) : (1) Smithwick sh. (fauna possibly extremely early Petm., 
but more probably extremely late Miss.) ; (2) Marble Falls Is. (fauna 
not more recent than S t Louis-Chester and not older than Kinderhook) ; 
(3) Bend fm. (200 to 300 f t of black sh., black lss. and sss., carrying 
fauna not more recent than early or niiiddle Miss, and not older than 
extremely late Dev.). 

J . A. Udden, 1919 (A. A. P. 6 . BuU., vol. 3, pp. 34-38), divided Bend series, 
as he called i t into (descending) : Smithwick sh. (few f t to 700± ft.) ; 
Marble Falls Is. (200 to 400± ft.) ; and Lower Bend sh. (few ft. to 
150 ft.) ; age uncertain—whether all Penn., or all Miss., or part Penn. 
and part Miss. F. B. Plummer (pp. 132-145 of same bull.) assigned 
Bend fm. or Bend series, as he called it, to lower Peun., and Included 
in it Smithwick sh.. Marble Falls Is., and Lower Bend sh. W. G. Mat-
teson (pp. 169-211 of same bull.) assigned Bend series (including the 
same 3 fms.) to Miss. R. C. Moore (on pp. 217-f- of same biUl.) assigned 
Bend series to early Penn., and stated that all fossils of basal black sh. 
are common to overlying beds in lower part of Marble Falls Is. Q. H. 
Girty (pp. 71 to 81, 418-420 of same buU.) expressed opinion basal 
Bend sh. is Miss, and Marble Falls Is. and Smithwick sh. are Penn. 
Also that a thin Is. of Miss, age had been included in base of Marble 
Falls Is. of some authors ; tha t lower part of this Miss. Is. is absent a t 
Marble Falls, but that upper part of it may or may not be represented 
a t Marble Falls. He included this thin Miss. is. in his basal Bend sh. 
He also stated tha t important uncon. and faunal change exists btw. 
Marble Falls Is. and underlying sh. of Miss. age. M. I. Goldman, 1921 
(U. S. G. S. P. P. 129A), assigned true Marble Falls Is. to Penn. and 
called the 20 to 50 ft. of black Miss. is. "Lower Bend" Is. and underlying 
black sh. "Loicer Bend" sh., and reported an uncon. at base of Marble 
PaUs Is. and at base of "Lower Bend Is." The Bend series being thus 
subdivided into Penn. and Miss. fms. the name was in 1920 discarded 
by U. S. Geol. Survey. 

F . B. Plummer and R. O. Moore, 1922 (Jour. GeoL, voL 30, pp. 25-26), 
replaced "Lower Bend sh." with Barnett sh., which they tentatively re-
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ferred to Miss. In Univ. Tex. BuU. 2132, 1922, they continued to use 
Bend group (as it is "one of most widely known geological units of 
the SW."), classified it as Penn., and Included in i t Barnet t sh. They 
also stated that Barnett sh. Included a t top a thin is. tha t contains 
fossils of "Miss, aspect," and that the Barnett appears to writers to 
belong to Penn. but that it may prove to be upper Miss. 

C. Schuchert, 1924 (Textbook geol., pt. 2, pp. 353, 357, 358, 368), s t a ted : 
Bendian series includes Smithwick shales, 0 to 1,000 ft.; Marble Falls 
Is., 200 to 700 ft.; and Lower shales. Assigned to Penn;, although con
sidered older than usual type of Penn. fms. 

W. E. Hubbard and W. C. Thompson, 1926 (A. A. P. G. Bull., vol. 10, No. 
5, pp. 461-462)., restricted Bend group to Penn. (Smithwick sh. and 
Marble Falls Is.) and assigned Barnett sh. to Miss., as did M. G. Cheney, 
1929 (Univ. Tex. BuU. 2913). R. C. Moore, 1929 (A. A. P. G. Bull., 
vol. 13, p. 894), however, continued to include Barnett in Bend. But 
J. P. Bowen and J. P. Gibbs, 1932 (A. A. P. G. Bull., vol. 16, No. 2, p. 
181), restricted Bend group to Penn. 

K. C. Moore, 1932 (Geol. Soc. Am. Bull., vol. 43, No. 1, p. 279), divided 
the Penn. "system" of Mid-Continent field into 4 "series," to which 
he applied following names (descending) : VirgU, Pottawatomie, Des 
Moines, and Bend. He deflned latter as foUows: "The Bend series, a t 
base of tlie system, consists predominantly of marine beds containing 
a distinctive fauna that shows strong relationship with uppermost Miss, 
faunas. A distinct and widespread uncon. marks top of the series." 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 99-100), Included in Bend 
group only Smithwick sh. and Marble Falls Is., and assigned both to 
Penn. 

C. Schuchert and C. O. Dunbar, 1933 (Textbook geoL, pt. 2, p. 248), 
included in Bend the Smithwick sh., Marble Falls Is., and Barnett sh., 
and assigned its upper part to Pottsville time and its lower part to a 
period of pre-Pottsville Penn. time "not represented by deposits in 
Appalachian region, Kans., Nebr., or 111., but corresponding to lower 
part of Namurian of Europe." 

B. H. Dott, 1934 (A. A. P. G. Bull., voL 18, No. 5, p. 579), used Bendian as 
a time term for Penn. rocks underlying Pottsville of "standard" classifi
cation ; but this constitutes a restriction of' PottsviUe. which, according 
to established classification, includes the oldest Penn. sediments in 
America. The Marble Falls Is. was in 1924 pronounced by G. H. Girty to 
be of PottsvUle age. 

B, H. Harlton, 1934 (A. A. P. G. Bull., vol. 18, No. 8, pp. 1018-1049), used 
Bendian period as a time term separating Penn. (restricted) "period" 
from Miss, "period," and showed unconformities a t top and base of the 
rocks assigned to his Bendian period. He divided his Bendian i)eriod 
Into paleontologic subdivisions called Upper Bendian, Middle Bendian, 
and Lower Bendian, and assigned to it various named fms. of western 
Tex., central Tex. (the typical Bend region), Arbuckle Mtn and Ouachita 
Mtn regions of Okla., and also NE. Okla and NE. Ark. In Bend region 
he assigned to his Bendian period the Smithwick sh., Marble Falls Is., and 
what appears to be upper part of Barnett sh., which he showed (p. 1020) 
as separated from Marble Falls Is. by a great hiatus, and as separated 
from what appears to be Barnett sh. restricted by another hiatus. 
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The U. S. Geol. Survey in 1935 adopted Bend group as deflned by Tex. 
Geol. Survey In 1933, i: e., to include the two fms. of Penn. age (Smith
wick sh. above and Marble Palls Is. below) that are present in Bend 
region. F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Surv. 
Bull. 3534, p. 65), also included in Bend group (Penn.) the Smithwick 
and Marble Falls fms. and assigned the Barnett to Miss. 

tBend formation. 
Middle and Lower Jurass ic : Northern California (Gold Belt region). 
J. S. Diller, 1892 (prel. proof-sheet edition of U. S. G. S. Lassen Peak folio, No. 

15) and 1895 (published Lassen Peak folio. No. 15). The Bend fm. contains 
some Is., but is composed chiefly of slates, sss., and cgls., and crops out along 
western arm of Great Bend of Pit River. Isolated areas of the Is. are exposed 
near stage road 1 mi. W. of Montgomery Creek, and the slates and sss. form upper 
part of N. slope of C(«lar Creek 4 ml. W. of Round Mtn. Jurassic fossils. Rests 
on Cedar fm. and is overlain by Chico fm. 

H. W. Fairbanks, July 1894 (Am. Geol., voL 14, p. 27). Betid fm., cpnsistlng 
of slates and argiU. is., embraces, as far as Is known, the Lower and Middle 
Jura. 

J. P. Smith, October 1894 (Jour. GeoL, vol. 2, p. 611). Bend fm. was named by 
J . S. DlUer (U. S. G. S. Lassen Peak Sheet, 1892) to include aU Jurassic 
deposits of region of Big Bend of Pitt River. In a later publication Mr. Diller 
(Bull. Geol. Soc. Am., vol. 4, 1803, p. 221) stated that Pi t t River Jura corre
sponds to Mormon s.s. (Middle Jura) of Taylcirsville region. About 6 ml. W. of 
Big Bend, in Big Canyon, H. W. Fairbanks discovered fossils. In shaly lss., which, 
on examination by writer, proved to be Jurassic and probably = Hardgrave ss. 
(Lower Jura) of Indian Valley. 

Includes Potem and Modin fms. 

Bend sand. 
A subsurface sand, of Penn. nge, in Brown, Enstlnnd, Stephens, and Young 

Counties, north-central Tex. Lies at 2,700 to 4,200 ft. depth. 

tBendian series. 
See under Bend group, C. Schuchert 1924 and R. H. Dott 1934. 

Benezette limestone member (of Pocono formation). 
Mississippian: Central northern Pennsylvania (Elk County). 
C. A. Ashburner, 1S85 (2d Pa. Geol. Surv. Rept. R ,̂ pp. 104-105). Lo., In Pocono 

fm. along main branch of Straight Creek, lying 200 ft. below Olean cgl. is probably 
same as Benezette Is., found along road SW. of Benezette village. 

F. G. Clapp, 1905 (U. S. G. S. Bull. 249, p. 21). Benezette Is.—At a few points 
in Elk Co. a triple bed of Is., supposed to be of Pocono age, has been found 
about 200 ft. below Olean cgl. The upper bed Is reported as having probable 
max. thickness of not over 7 f t , the others being considerably thinner. Outcrops 
1 ml. W. ot village of Benezette. 

Ben Harrison limestone. 
Miners' local name for an ore-bearing Is., 40± ft. thick, in middle part of 

Oquirrh fm. (Penn.) of northern Utah. Lies 120 to 250 ft. below Black 
Bear Is. (miners' name) and 500± ft. above Larsen Is. (miners' name) . 
Is worked in Ben HarrLson mine, Stockton dist. (See U. S. G. S. P. P. 
173, 1932.) 

Ben Lomond formation. 
Oligocene ( ? ) : Trinidad. 
V. C. Illing, 1928 (Geol. Soc. London (Juart. Jour., vol. 84, p. 15). 

B e n n e t t q u a r t z i t e . 

P r e - C a m b r i a n : Quebec . 

J. K. Knox, 1917 (Conada Geol. Surv. Summ. Rept. 1916, p. 233). 
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Bennett shale. 
Pennsylvanian: Southeastern Nebraska and northeastern Kansas. 
G. E. Condra, 1927 (Nebr. Geol. Snrv. Bnll. 1, 2d ser., pp. 84, 86, 88, 185). Bennett 

sh.—Bluish-gray and nearly black arglll. sh. with one carbonaceous streak resem
bling coal and a thin yellowish to brownish Is. Thickness 8 to 10 ft In Nebr. and 
12 ft. In NE. Kans. Underlies Howe Is. and overlies Glenrock Is.; all Included 
In Elmdale sh. memb. 

G. E. Condra, 1935. (See under Howe Is.) 
R. C. Moore. 1936 (Kans. GeoL Surv. BuU. 22), transferred this unit to Perm. 

This change In Perm.-Penn. bdy has not been considered by U. S. Geol. Survey 
for Its publications. 

E. C. Reed (Asst. State Geol. Nebr.), 1936 (letter dated Oct. 16). Type loc. of 
Bennett sh. Is along the Little Nemaha and Its branches S. of Bennett, Lancaster 
Co., Nebr. 

Bennett oil sand. 
Subsurface sand in lower part of Penn. section of Graham field, in NAV. 

par t of Carter C!o., Okla., from 80 to 135 f t below Graham oil sand and 
about 165 ft. above Sutherland oU sand. Thickness 10 to 45 ft. 

Bennett Bridge beds. 
Upper Ordovician: Northern New York (Black River Valley). 
R. Ruedemann. 1925 (N. Y. State Mus. BuU. 258, pp. 87-89, 138, 141, 149, 154). 

Bennett Bridge beds, zone of Pholadomorpha nasuta.—Uppermost part of Pulaski 
fm. Overlie Sandy Creek beds and underlie Oswego ss. Exposed along upper 
Sandy Creek and at Bennett bridge, below Salmon River Falls [Oswego Co.]. 

Bennettsville facies. 
Name applied by P. B. Stockdale (Ind. Dept Cons., Div. Geol. Pub. 98, 

pp. 77, 149, etc., 1931) to a lithologic development ("that of the type 
locality of the fm.") of his Garwood fm. in a part of southern Ind. 

Benning granite. 
Trade name for a white, coarse, granular, imperfectly schistose granite 

exposed a t Benning mine, NE. of Dahlonega, Ga., where it is associated 
with a dark-colored mica schist. (See U. S. G. S. Bull. 293, p. 122, 
1906.) 

Bennington .quartzite. 
Lower Cambrian: Southwestern Vermont (Bennington County). 
C. D. Waleott, 1896 (U. 8. G. S. Bull. 134, p. 33), In discussion of the correlation of 

the Lower Camb. qtzite In Eastern States, called this qtzite In N. Y. and Vt Ben
nington qtzite, but did not otherwise deflne the name. 

G. W. Bain, 1927 (15th Rept. Vt. State GeoL, pp. 222-226). Bennington qtzite.—In 
N. part of Vt. coarse bouldery deposits were left on the ancient piedmont plain. 
In central Vt, btw. Brandon and Rutland, the beds are thinner and only In rare 
instances do constituent grains exceed Vi inch diam. At Bennington the beds are 
composed of small sand grains. Unweathered feldspar pebbles are common In the 
deposits btw. Brandon and Rutland, which indicates rapid erosion and deposition. 

F. A. Burt, 1929 (16th Rept Vt. State GeoL, pp. 68-84, in description of Bennington 
area). Vermont fm. consists locally of 1,600± ft. of Lower Camb. qtzites called 
by Bain the Bennington qtzite. 

Bennington limestone. 
Lower Cretaceous: Southeastern and central southern Oklahoma. 
J. A. Taff, 1902 (U. S. G. S. Atoka folio, No. 79, p. 6). Bennington Is.—Massive duU-

blue shell is., 10 to 15 ft. thick, underlying Silo ss. and overlying Bokchlto fm. In 
Tex. is represented by 80 to 100 ft. of calc. fossiliferous clays. 

Named for Bennington, Bryan'Co. 

Benoist sand. 
A subsurface sand in Chester group (Ml.ss.) of Marion Co., 111. (See lU. 

Geol. Surv. Bull. 54, index.) 
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Bens Creek sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 

Counties, p. 204). Bens Creek aa.—Massive, medium-grained, micaceous, grayish 
brown. Thickness 0 to 30 ft. Lies 0 to 5 ft. below Esgle coal and 5 to 10 ft 
above Bens Creek coal. Named for SBSoclatlon with Bens Creek coal, which was 
named for Bens Creek, Mingo Co. 

Benson formation. 
Upper Cretaceous: British Columbia. 
C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 96, and Canadian Min. 

Inst. Trans., vol. 15, p. 338). 

Benson limestone. 
Middle Ordovician (Trenton) : Central Kentucky. 
A F. Foerste, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, imprint on title page 

July 1913, pp. 380, 389, 429, 430). Benaon or Bigby bed.—FosslUferous granular 
Is., occasioually phosphatlc at top; 35 ft. thick. UnderUes Brannon bed and 
overlies Wilmore bed. Has been regarded same as Bigby fm. of Tenn., but BIgby 
should either Include all strata btw. Wilmore and PerryvlUe fms. or be restricted 
to Woodburn horizon. 

Named for Benson, Franklin Co. 

Benson limestone. 
Mississippian (lower and upper?) : Central northern Utah (central Wa

satch Mountains). 
F. F. Hintze, Jr., Dec. 12, 1913 (N. Y. Acad. Sci. Annals, vol. 23, pp. 109, 113). 

Benson Is.—Descending: (1) Hard, dark-blue, cherty, coraUIne Is., 100 ft.; (2) 
massive dark-blue Is., 300 f t ; (3) fosslUferous blue Is., 3 f t ; (4) thick-bedded blue 
Is., 100 ft.; (5) dark-blue cherty and brecciated Is., 200 f t ; (6) hard blue Is., 100 
ft.; (7) dark porous Is., very fossiliferous, 21 ft. ; (8) thick-bedded blue Is., exten
sively bored, 120 f t ; (9) thick-bedded light-blue Is., 43 ft.; (10) thln-beddcd blue 
Is., 45 f t ; (11) Is. cgl. at base, thin. Total thickness 1,032 ft. Underlies Reade 
fm. without observed dlscon. Uncon. overlies Maxfleld fm. (Ord.). Named for oc
currence in Reade [Reed] and Benson Ridge, Just above old mine workings of same 
name [in Salt Lake Co.]. 

Fossils collected from lower 500 f t of these rocks (by B. S. Butler in 1916 
and 1917) have been identified by G. H. Girty as clearly of Madison 
(lower Miss.) age. Whether upper 900 ft. contains evidence indicating 
that any part of fm. is post-Madison, and of Brazer age, remains to be 
determined, but probably some of it is of Brazer (upper Miss.) age. 

Benson sand. 
A subsurface sand, of Upper Dev. (Chemung or Portage) age, in W. Va. 

that lies lower than Cooper sand and higher than Elk sand. The name 
has also been carried into SW. Pa., where it appears to have been applied 
to a lower sand, 70 ft. thick in boring near McDonald, Pa., where its 
top lies 2,129 ft. below Gordon Stray sands. Named for J. C. Benson 
well in W. part of Barbour Co., W. Va. 

Bent sandstone. (In Bluestone formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 293, 315). Bent as.—Greenish brown, micaceous, flaggy or shaly ledge, usually 
40 to 60 ft. thick. Lies 50 to 200 ft. below top of Bluestone group [Bluestone 
fm.]. Rests on Upper Bent sh. Type loc. Is on Bent Mtn (Mercer Co., 1.2 mL 
SE. of Pride), where It is 55 ft. thick. 

Bent shale. (In Bluestone formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell County). 
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D. B. Reger, 1928 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 293, 315-316). Upper Bent ah. Immediately underlies Bent BS. memb. of Blue-
stone group and Is separated from Lower Bent sh. by Bent Is., 0 to 1 foot thick. All 
belong In Bluestone group [Bluestone fm.]. Upper Bent sh. is sometimes red and 
variegated, and sometimes black and flssiie, 20 to 40 ft. thick, and contains marine 
fossils. Its type loc. Is on Bent Mtn (Mercer Co., W. Va., 1.2 mi. SE. of Pride), 
where It Is red and green and 55 ft. thick. The Lower Bent sh. Is green, arglll., 
and flsslle, and carries marine fossils. It was not seen in Mercer, Monroe, and 
Summers Counties, W. Vs., but Is visible in Tazewell Co., Vo., about 1 ml. NW. of 
BaUey Stat ion; thickness 6 to 18 ft. [See also under Bent Is.] 

Bent limestone. (In Bluestone formation.) 

Mississippian: Southwestern Virginia (Tazewell County). 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers 

Counties, pp. 293, 316). Bent Is.—A thin lenticular horizon, 0 to 1 foot thick, 
named for its association with Upper Bent sh. Contains ostracods. Is a memb. 
of Bluestone group [Bluestone fm.]. Presence not noted in Mercer, Monroe, 
and Summers Counties, but is exposed In Tazewell Co., Va., on a cross road that 
passes Bailey Station NW. to Mud Fork of Bluestone River, the outcrop being on 
the Mud Fork side of the ridge and about 1 mi. from the station, where it lies btw. 
Upper Bent sh. and Lower Bent sh. 

Benton shale. (In Colorado group.) 

Upper Cretaceous: Southeastern Montana, South Dakota, eastern Wyo

ming, Nebraska, southern Miunesota, eastern Colorado, Kansas, north

eastern New Mexico. 

F. B. Meek and F. V. Hayden, 1862 (Phila. Acad. Nat. Sci. Proc, vol. 13, pp. 419, 
421). Fort Benton group (Formation No. 2 of Cret.).—Dark-gray laminated clays, 
sometimes alternating near upper part with seams and layers ot soft gray and 
light-colored Is. Fossiliferous. Thickness 800 ft. in vicinity of Fort Benton, 
on Upper Missouri River. Also occurs along Missouri River from 10 ml. above 
James River to Big Sioux River ; along eastern slope of Rocky Mtns ; and at Black 
HUls. OverUes Dakota group and underlies Niobrara dlv. (This paper by Meek 
and Hayden described the rocks of Nebr., which at that time included Wyo., Mont, 
and Dak.] 

Is lower fm. of Colorado group. For many years the "Fort" has been 
dropped from the name, and Benton sh. has been used. 

Named for Fort Benton, on Missouri Biver, about 40 mi. below Great Falls, 
Mont, but the strat . limits of the fm. are based largely on sections along 
Missouri Blver in northern Nebr., where Benton sh. rests on Dakota ss. 
and is overlain by Niobrara Is. The early Cret. rocks of central Mont, 
region, including Fort Benton, are now classified as Colorado sh. ( = un
divided Niobrara and Benton) and Kootenai tm. (Lower C r e t ) . In 
parts of Wyo. and eastern Colo, the rocks formerly called Benton are now 
divided into (descending) Carlile sh., Greenhorn Is., and Graneros sh. 
In central southern Wyo. and Bighorn Mtns they are divided into 
(descending) CJariile sh.. Frontier fm., Mowry sh., and Tbermopolls sh. 

Benton sand. 

Ter t iary: Southeastern Missouri. 

C. F. Marbut, 1002 (Mo. Univ. Studies vol. 1, No. 3, pp. 18, 23, 32). Benton 
aanda.—Gray, reddish, or brownish sands In lower part, white sands and whitish 
clays In upper pa r t ; thickness 0 to 200 ft. Underlie whole area of Crowley and 
Benton ridges and apparently Sikeston ridge also. Of late Tert. age, probably 
Lafayette [also calls them Lafayette aanda]. Rest uncon. on Idalia sh. or clay, and 
underlie, probably uncon., Piketon or Lafayette gravels or the loess. 

A p p e a r s to be long to Wi lcox fm. 

N a m e d for e x p o s u r e s a t B e n t o n R idge , Scot t Co. 
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Bentouian series. 
A term applied by C. R. Keyes to deposits underlying his Pierran series 

and overlying his Bearian series. Includes Niobrara Is. and Benton sh. 
(See Pan-Am. Geol., vol. 63, No. 4, 1985, p. 281, and vol. .64, No. 1, 1935, 

p. 11.) 

Benwood limestone member (of Monongahela formation). 
Pennsylvanian: Western Peunsylvania and Maryland, eastern Ohio, and 

northern West Virginia.:: ' V ' ' 
M. R. Campbell, 1903 (U. S. G. S. Brow.nsvUle-ConneUsvllle folio. No. 94, p. 10). 

Benwood la.—Geographic name (to replace Inappropriate name "Great Isi") for 
the thick Is. which occupies interval btw. Sewlckley coal and Uniontown coal. Is 
generally composed of 2 members having total thlcknes.3 of about 140 ft. Lower 
memb. is entirely is. and 70 or 80 ft. thick. Upper rnemb. Is considerably broken 
by ss. and sh. beds. Name Benwood suggested. In correspondence, by Dr. I. C. 
White, from town of Benwood, Marshall .Co., W. Va. According to Dr. White the 
Is. Is well exposed In river bluffs In that vicinity. 

In 1907 the W. Va. Geol. Surv. (Repts. on Ohio, Brooke, Hancock, Marshall, 
Wetzel, and ITyler Counties) restricted Benwood Is. to lower div. of 
"Great is.," and applied Fulton green sh. to the thin sb. (0 to 5 ft.) in 
places separating it from overlying Uniontown Is., or upper div. of "Great 
Is." This is present established deflnition of Benwood Is. 

Berea sandstone. 
Mississippian: Ohio, southern Michigan, western Pennsylvania, northeast

ern Kentucky, and northern West Virginia. 
J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, pp. 21, 29). Berea 

grit.—Drab ss., 50 ft. thick, underlying Cuyahoga sh. .[Cuyahoga as here lised 
included Sunbury sh.] and overlylUt' Bedford sh. Included In Waverly group. 

Named for Berea, Cuyahoga Co., Ohio. 

tBerea shale. 
A name applied in some early reptj to Sunbury sh. of Ohio. Abandoned 

because of conflict with Berea ss. 

Bereiidu limestone. 
Mississippian: New Mexico. 
C. R. Keyes, 1006 (Jour. GeoL, vol. 14, pp. 147-164), applied Bfrenda laa. to lss. 

said to underlie Lake Valley Is. in N. Mex. Derivation of name not given. 
C. B. Keyes, 1908 (Am. Inst. Min. Engrs, Bi-Mon. Bull. No. 19, pp. 7-21). Berenda 

la.—iNoduIar lss., 50 ft. thick, consisting of (descending) : (1) 10 ft. of bluish 
tblniy bedded cherty Is.; (2) 30 ft. ot gray thinly bedded Is.; (3) 10 ft. of 
massive compact Is. UnderUes Grande Is. and overlies Bella sh. 

Probably (?) named for Berenda Valley. 
In several subsejquent repts Keyes assigned his Berenda Is. to Dev. and 

correlated it with Martin Is. of Ariz. 
Beresford phase. 

Pre-Cambrian: Manitoba. 
J. F. Wright 1930 (Canada Geol. Surv. Summ. Bept. 1929, pt. B, p. 160). 

Beresford Lake phase. 
Pre-Cambrlan: Manitoba. 
J. F. Wright 1932 (Canada Geol. Snrv. Mem. 169, p. 17). 

Bergman group. 
Cretaceous (Upper?) : Northwestern Alaska (Koyukuk River region). 
F. C. Schrader, 1902 (Geol. Soc. A™- Bull., vol. 13, p. 246). Bergman series.— 

Essentially tbln-bcddcd or medium-bedded impure gray or brownish sss. and dark 
slates, with some dark sh. and occasional cgls., but on N. it Is bordered by belt 
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of cgl. several to 10 ml. wide, which apparently Is baflal memb. of series. Thi<*-
nesB 2,000 ft. Probably Cret. Conformably overUes Koynkuk series, also Totsen 
series. 

W. C. MendenhaU, 1902 (U. S. G. S. P . P. 10, pp. 81-48). Bergman series.—Folded 
ss., flne cgls., and dark sandy shales, the sss. and shales usually al ternating in 
thin bonds, bnt occasionally the sss. disappear and broad belts of sh. many 
hundred ft. thick occur. To N. the sss. are replaced by cgls., and cgL forms hose 
of series. No fossils. Tentatively assigned to Mesozolc. 

Named for trading post (Bergman) on Koyukuk River. 

Berkeley group. 
Pliocene: Western California (San Francisco region). 
A. C. L,awson and C. Palache, 1902 (Cali t Univ. Pub., Dept. Geol. BnlL, vo l 2, p. 

875 and map). The entire series of rocks, volcanic and sedimentary, from base 
ot Orindan fm. to crest of Frowning Ridge, Is here named Bei^eleyan series, 
and the Interval Is regarded as having a break In Its accumulation dividing It 
into Upper and Lower Berkeleyan. The Upper Berkeleyan includes Bald Peak 
basalt, Slestan fm.. Grizzly Peak andeslte, and several other nnnamed fms. The 
Lower Berkeleyan Includes Trampan and Orindan fms. and a great thickness of 
unnamed Igneous and sed. fms. The Berkeleyan series is nncon. overlain by 
Campan serieB and uncon. underlain by Monterey series. 

A. C. Lawson, 1914 (U. 8. G. S. San Francisco foUo, No. 193). Berkeley group 
Includes rocks btw. top of Orlnda fm. and base of Campus fm. Divided into 
(descending) Bald Peak basalt. Siesta fm., and Moraga fm. Bests, with probable 
uncon., on Orlnda fm., and Is uncon. overlain by C^ampus fm. 

N a m e d for o c c u r r e n c e E . of Be rke ley . 

t B e r k e l e y a n sa r i e s . 

See B e r k e l e y g r o u p . 

t B e r k s h i r e Umes tone . 

L o w e r O r d o v i c i a n t o L o w e r C a m b r i a n : W e s t e r n Connec t i cu t , M a s s a 

c h u s e t t s , a n d V e r m o n t 

B. Hitchcock, 1833 (Rept. on GeoL, Min., Bot., and Zool. of Mass., pp. 297-306). 
Berkshire la.—Constitutes part of the extensive Is. fm. which occupies western 
part of (TOnn., Mass., and Vt. It passes through numerous gradations of tex
ture and color, from the snow-white coarsely granular and crystalline variety 
in Adams [Mass.] to the dark-gray almost compact variety In Williamstown, and 
to the even darker variety In West Stockbridge. 

Rep laced by S tockb r idge Is., t h e n a m e B e r k s h i r e h a v i n g for m a n y y e a r s been 

r e s t r i c t e d to t h e s c h i s t 

B e r k s h i r e s c h i s t 
Ordov ic i an , C a m b r i a n , a n d p r e - C a m b r l a n ( ? ) : W e s t e r n M a s s a c h u s e t t s , 

Connec t i cu t , s o u t h w e s t e r n Vermon t , a n d e a s t e r n N e w York. 

T. N. Dale, 1891 (Am. GeoL, vol. 8, pp. 1-7). Berkshire schists.—In character like 
Greylock schists, but more frequently ca lc , especially toward underlying Stock-
bridge Is. Overlain by BeUows Pipe Is. In western Mass. Thickness 1,000 to 
2,000 ft. Named for prevalence In Berkshire Co., Mass. 

T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept., pt. 2, pp. 303-306 and map). 
Berkshire achiat.—PhyUIte and muscovlte chlorite schist, generally greenish or 
grayish, of flne micaceous aspect, ^ponaceous to totich; In some places contains 
cubes of pyri te; often Interbedded with purplish schist of similar character ; both 
often traversed by veins of milky quartz and chlorite. Thickness 200 to 2,000 
ft. Is contemp. with Hudson River sh., of Lower SIL [Ord.] age. Rests con
formably on Stockbridge Is. [Now known to be. In places a t least, overthrust 
on Stockbridge Is. See 1932 paper by Prindle and Knopf cited beyond.] Is over
lain, without evidence of nncon., by Rensselaer g ^ t in Rensselaer grit platean of 
eastern N. Y. 

I n 1899 (U . S. G. S. BuU. 159) B . K. E m e r s o n desc r ibed B e r k s h i r e sch i s t of 
w e s t e r n Mass . a s a ch lo r i t i c h y d r o m i c a or s e r i c i t e schis t . I n 1912 (U. 
S. G. S. BuU. 521) T. N . D a l e a s s i g n e d t h e B e r k s h i r e to Middle Ord. 
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(Trenton) and Upper Ord. Irf 1917 (U. S. G. S. BuU. 597, p. 39) B. K. 
Emerson described (and mapped) Berkshire schist as an extensive slaty 
fm., which in its western parts in N. Y. is characterized by presence 
of Upper Ord. fossils and in Its eastern parts becomes a complete mica 
schist with garne t staurolite, and tourmaline, and so much feldspar 
that it may be called in places a schistose gneiss. "It makes up nearly 
all mtn ridges that rise from the Is. valleys in western Mass." [Mapped 
as Ord.] 

In 1927 the U. S. Geol. Survey discarded Hudson schist, upon recommenda
tion of E. B. Knopf, who stated It Is same as Berkshire schis t the 
preferred name. For many years the Berkshire was classified as Ord., 
but additional work proved that in some areas the rocks mapped under 
that name included Camb. and pre-Camb. roclis. (See E. B. Knopf, 
Am. Jour. Set, 5th, vol. 14, Dec. 1927, pp. 429-458, and references there
in ; also L. M. Prindle and E. B. Knopf, Am. Jour. Bel., 6th, voL 24, Oct. 
1932, pp. 257-302.) The lat ter rept divided the rocks in N. half of 
Berkshire Co., Mass., tha t had previously been mapped as Berkshire 
schist into several named fms. of Ord., Camb., and pre-Camb. age; 
and Bubseiinent work has shown that Berkshire schist in S. half of Berk
shire Co. is also susceptible of subdivision into several fms. of different 
ages. The name, however, is stiU considered a useful blanket term, in 
other areas in wh'ich i t has l>een used, and its retention is recommended 
by Mrs. Knopf "to cover certain predominantly arglll. rocks of variable 
metamorphlc rank whose age is stiU undet except that the existing 
evidence indicates that they are not younger than Ord. and that they 
may Include rocks as old as pre-Camb." This recommendation has 
been adopted by U. S. Geol. Survey, with the expectation that as rapidly 
as accumulated evidence Justifies, this composite unit In other areas 
will be separated into rocks of different ages, bearing different names. 

Berkshire sand. 
A commercial term appUed to the friable beds of Cheshire qtzite excavated 

B. of the station at Berkshire, Berkshire Co., Mass. 

Berkshire C:!ounty series. 
Pre-Cambrian: Western Massachusetts. 
W. O. Crosby, 1876 (Rept. on geol. map of Mass., p. 40), applied Berkahire County 

aeriea to pre-Paleozolc rocks of Berkshire Co., Including Eollnn Is., qtzite, Taconic 
sL, and clay sL, gneiss, and mica schist. 

Berland River shales. 
Cretaceous: Alberta. 
J. MacVicar, 1924 (Canada Geol. Surv. Summ. Eept. 1923, pt. B, p. 34). 

tBerUn gneiss. 
Late Paleozoic (?) : Northern New Hampshire (White Mountains). 
C. H. Hitchcock, 1873 (Rept. Geol. Surv. N. H. 1872, p. 7) , used, but did 

not deflne, Berlin gneiss, and showed it as older than gneiss of Wln-
nipesogee Lake and younger than the porpbyritic gneiss and granite of 
N. H. In same year (Proc. Boston Soc. Nat. H i s t , vol. 15, pp. 3O4r-30e) 
he stated that Bethlehem gneiss "may possibly be same as the gneiss 
a t BerUn." In 1874 (Geol. N. H., p t 1, btw. pp. 508 and 545) he s ta ted: 
I think the Lake gneiss (Lake Wlnnlplseogee gneiss) Includes the Berlin 
and Manchester ranges. 
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e . H. Hitchcock, 1877 (Geol. N. H., p t 2, p. I l l ) , used Berlin or Lake gneiss 
for fine-grained gneiss' underlying Montalban group and overlying Beth
lehem giieiss in White Mtns, in N. part of which is BerUn Twp and 
village of Berlin. 

Oh 1932 geol. map of U. S. the rocks of Berlin region are mapped as pre-
Camb., upon basis of information suppUed by M. Billings. But Billings 
later (Sci., Jan . 19,- 1934) s tated; "It is very probable that there are 
no pre-Camb. rocks in central N: H., and perhaps in whole Sta te ;" also 
that "most of the intrusive rocks, originally assigned to pre-Camb., are 
actually younger' than lower Dev.;" also that "even the high-grade 
metamorphlc rocks are Paleozoic." 

M. Billings, 1935 (letter dated Aug. 27). Berlin gneiss belongs to New 
Hampshire magma series [which he classifies as late Dev. or late Carbf.]. 

Bei'liri'rhyolite gneiss. 
Pre-Cambrian (pre-Huroniah?) : Central southern Wisconsin (Green Lake 

County). 
E. D. Irving, 1877 (Geol. Wis., vol. 2, p. 620). Berlin quartz porphyry occurs at 

city of Berlin, Green Lake Co. [See also T. C. Chamberiin, p. 149, of same vol., 
whiere he called the rock Berlin porphyry.'] 

B. Weldman, 1898 (Wis. GeoL Nat. Hist Surv. BulL 3, Sci. ser. 2, pp. 32-47). 
Berlin rhyolite gneiaa (pre-Camb.) outcrops at Berlin, Green Lake Co. Is the 
Berlin ponjhyi'y of Chamberiin. 

6. H. Van Hise and C. K. Lelth, 1911 (D. SI G. 8. Mon. 52. p. 305). The pre-Camb. 
crystalline rocks at Berlin "may be supposed to he pre-Huronlan." 

fBerlln limestone. (In Conemaugh formation.) 
Pennsylvanian; Southwestern Pennsylvania. 
F. and W; G. Piatt, 1877 (2d Pa. Geol. Surv. Rept. H,. pp. 223, 286, 292). Berlin 

ia.—At Forwardetdwn, Somerset Co., it consists of an upper Is. 2 ft. thick, which 
rests on' 1 ft. 6 In. of yellow clay underlain by 2 In. of coal, and a lower Is. 
1 ft 6 In. thick; and Its top lies 90 ft. below Elk Lick Is. and Its base lies 
8 ft" 6 In. above Harshberger Is. [A section on p. 292 shows Berlin coal 65 to 
70 ft. belbw Elk Lick is. and 10 f t above Berlin Is., which here is 8 ft. thick and 
occurs 5 ft. above Piatt coal.] 

Same as Ames Is. memb. of Conemaugh fm. 

Berlin group; (In Conemaugh formation.) 
Pennsylvanian: Southwestern Penn.sylvania. 
I. C- White, 1878 (2d Pa. Geol. Surv. Rept. Q). Berlin group underlies Morgantown 

ss. and extends to base of Piatt (7) coal, which underlies Green Crinoldal (Berlin) 
Is. In Allegheny Co. 

Berlin' clay; 
Name applied by R. P. Flint (Geol. Soc. Am. Bull., vol. 44, No. 5, pp. 965-

987, 1933) to a late Pleist clay that underlies parts of eastern Berliu 
Twp, Conn. 

Bermuda earth. 
Miocene: Eastern Virginia. 
W. B. Clark, 1807 (Md. Oeol. Surv., vol. 1, p. 19'7). The nearly pure diatomaceous 

earth of Chesapeake fm. Is sometimes known as "Richmond earth," from its wide 
occurrence in vicinity of Richmond. It was long referred to In literature as 
"Bermuda earth,** from Its supposed occurrence on Island of Bermuda, but the 
specimen upon which the reference was based was ultimately shown to have come 
from Bermuda Hundred, on James River [In Chesterfleld Co., Va.]. 

Bernadotte sandstone. (In PottsviUe formation.) 
Pennsylvanian: Central western Illinois (Pulton County). 
T. E. Savage, 1927 (Am. Jour Scl., 5th. vol. 14. pp. 307-316). Bernadotte as.— 

Coarse-grained, massive ss. at base of Carbondale fm. [as be proposed restricting 
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Carbondale] In Fulton Co. Fills erosion channel In Pottsville fm. [Derivation of 
name not stated, but probably town of Bernadotte, Fulton Co.] 

H. R. Wanless, 1931 (HI. State Geol. Surv. Bull. 60, pp. 179-193). Bernadotte aa. 
in places cuts out underlying beds dowii to coal No. 1. 

H. R. Wanless, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 804), showed top of Bernadotte 
ss. lying 5 0 ± ft. below coal No. 2 and as cutting out beds down to and Into 
coal No. 1. 

B e r n a d o t t e cycl ical f o r m a t i o n . 

A n a m e app l i ed by H. R. W a n l e s s (B l . GeoL Surv . BuU. 60, 1931, p p . 1 7 9 -

193) to a m i d d l e por t ion of Po t t svUle fm. ( P e n n . ) : of c e n t r a l w e s t e r n 

111., b a s e d upon t h e rhy thmic -cyc le t h e o r y of depos i t ion . D e r i v a t i o n of 

n a m e not s t a t e d . 

t B e r n a l i l l a n se r ies . 
A t ime t e r m i n t r o d u c e d by C. R. K e y e s to cover p a r t of t h e P e r m , d e p o s i t s 

of N. Mex. 

Be rna l i l l o sha le . 

P e r m i a n : C e n t r a l n o r t h e r n N e w Mexico. 

C. R. Keyes, 1903 (Ores and Metals, vol. 12, p. 48). The Permo-Carbt of N. Mex. 
consists of series of red shales and sss. called Bernoliilo ahalea in Sandia Mtns. 
Younger than Coyote ss. [Derivation of name not given.] 

C. R. Keyes, 1903 (Rept. Gov. N. Mex. to U. S. Secy Interior, pp. 337-341), gave 
thickness ot Bernalillo terrane as 1,000 ft. 

C. [ R ] Keyes, 1922 (Pan-Am. GeoL, vol. 37, p. 426). The so-called Bernalillo shales 
comprise Abo red beds and Yeso pink beds. 

t B e r n a l l i a n se r ies ( K e y e s ) . 
S a m e a s t B e r n a l i U a n ser ies . 

B e r n a r d s t o n f o r m a t i o n . 
D e v o n i a n : W e s t e r n a n d c e n t r a l M a s s a c h u s e t t s , s o u t h e a s t e r n Vermon t , a n d 

s o u t h w e s t e r n N e w H a m p s h i r e . 

J. D. Dana, 1873 (Am. Jour. Sci., 3d, vol. 6, pp. 339-352), in describing the 
Helderberg rocks of Connecticut River Valley, referred frequently to Bernardston 
gametiferoua mica al., Bemardaton al., and Bemardaton qtzite, as being of 
Helderberg age. 

B. K. Emerson, 1890 (Am. Jour. ScL, 3d, vol. 40, pp. 263-275, 362-374). Bcmords-
ton scries.—Upper Dev. metamorphlc rocks, containing Cbemtmg fossils, with a 
few Hamilton forms. Includes amphibolite, mica schist, hornblende schist, qtzite. 
Is., cgl., argillite, and gneiss. Occurs at Bernardston, Mass. 

B. K. Emerson, 1808 (U. S. G. S. Holyoke folio. No. 50; also U. S. G. S. Mon. 29, 
pp. 253-300 and map). Bernardston fm.—Mica schists and hornblende schist; 
underlain by qtzite in thick beds, with lss. contaming Upper Dev. corals; at 
base cgl. of pebbles derived from Leyden argllllte, which Is locally changed to 
gneiss. Thickness 1,650 ft. Uncon. overlies Leyden argllllte and uncon. under
lies Juratrlos [Newark group]. [See also B. K. B., D. S. G. S. BuU. 597, 1917.] 

N a m e d for o c c u r r e n c e a t B e r n a r d s t o n , M a s s . 

t B e r n a r d s t o n l imes tone . 

D e v o n i a n : W e s t e r n a n d c e n t r a l M a s s a c h u s e t t s . 

J. D. Dana, 1877 (Am. Jour. ScL, 3d, vol. 14, pp. 379-387), appUed Bemardaton Is. 
to crinoldal Is. In midst of Helderberg fm. at Bernardston, Mass., which Is a bed 
in Bernardston fm. The U. S. Geol. Survey does not opply the same name to a 
geologic unit and to a part thereof. 

Berne member. 
Mississippian: South-central Ohio. 
J. E. Hyde, 1915 (Jour. GeoL, vol. 23, pp. 656, 667, 659, 660, 687, 669, 674-682). 

Berne memb.—Largely pebbles, but sss. of ipoderate coarseness and shales are 
found in It at eome localities.. Thickness 0 to 20 ft. Always present (In Licking, 
FalrQeld, and Hocking Counties) and readily recognized resting on Black Hand 
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memb. [restricted use of Black Hand] , Lithologically very like underlying cgls. 
and heretofore included in Black Hand fm. but her" separated out as distinct 
top memb. of Cuyahoga fm. Whether It be regarded as closing the Cuyahoga 
or opening the Logan It separates two groups of aediments essentially different 
from each other In many ways. Underlies Byer memb. of Logan fm. [the beds 
caUed Byer were previously included in Black Hand fm. ] . Equivalent to cgl. 
1 ot C. S. Prosser. 

J. E. Hyde, 1927 (Ohio Geol. Surv., 4th ser., BulL 31, pp. 43-64). Berne cgl. 
memb.—Coarse conglomeratic ss. Can be traced from Vinton Co. to Wayne Co., 
a distance of 120 mi. Its history belongs to Logan fm. [In detailed sections 
In this rept the Berne is included in Cuyahoga fm., but in description it is 
Included in Logan tm.] 

T h e s e beds be long to B lack H a n d fm. of P r o s s e r a n d o t h e r s . 

N a m e d for e x p o s u r e s in B e r n e T w p , Fa i r f ie ld Co. 

B e r n e m e m b e r (of M a r c e l l u s s h a l e ) . 
Midd le D e v o n i a n : E a s t e r n N e w York ( B e r n e - D u r h a m q u a d r a n g l e ) . 
G. A. Cooper, 1933 (.im. Jour. Sci., 5th, voL 26, pp. 544, 548). Berne memb. Is 

proposed for interval btw. Onondaga Is. and Otsego memb. of Marcellus in region^ 
E. of Schoharie. Dark gray sh., with a white or gray streak, and usually 
crumbles Into small lumps; concholdal fracture when fresh. Type section Is In 
hiU S. oC Berne, where memb. Is 280 ft. thick. It l s = Union Springs, Cherry 
Valley, and Chittenango members of the Marcellus of Uhadilla and Chenango 
Valleys and other areas. 

t B e r n e r s f o r m a t i o n . 

J u r a s s i c , T r i a s s i c , a n d p r o b a b l y P a l e o z o i c : S o u t h e a s t e r n A l a s k a ( B e r n e r s 
B a y r e g i o n ) . 

A. Knopf, 1911 (U. S. G. S. Bull. 446, pp. 14-19, map). Bermers fm. (Jurassic-
Cret.).—A sed. fm., dominantly slates and graywackes. Some basaltic green
stones and quartz porphyry schists, of small importance, are associated with it. 
Splendidly displayed along W. shore of Berners Bay and along Lynn Canal from 
Point St. Mary to mouth of Independence Creek; also on E. shore of Berners 
Bay. 

G. C. Martin, 1926 (U. S. G. S. Bull. 776, pp. 256-260). "Berners fm." Includes 
rocks of Jurassic, Trlassic, and probably Paleozoic age, and name is discarded. 

B e r o u n m o r a i n e . 

P le i s tocene ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n Minneso ta . 

F. Leverett, 1928 (U. S. G. S. P. P. 154). Named for Beroun, Pine Co. 

B e r t h a l imes tone . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 299, 393). Bertha Is.—Yellow, Impure, siliceous; 2 to 15 ft. thick; marine 
fossils. Underlies Upper Bertha sh. and overlies Lower Bertha sh., all mem
bers of Bluefleld group [fm.]. Named for association with Bertha ss. and 
Upper Bertha sh., but not exposed at type loc. of Bertha ss. Observed, how
ever, at other localities In Summers Co., and In Monroe and Mercer Counties, 
also In Tazewell and Giles Counties, Va. 

B e r t h a s a n d s t o n e . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in ia a n d s o u t h w e s t e r n Vi rg in ia 
( T a z e w e l l C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, ond Summers 
Counties, pp. 299, 391). Bertha sa.—Usually greenish gray, shaly, and 30 to 50 
f t thick, but In some localities is massive and gray. Underlies Lower Graham 
sh. and overlies Upper Bertha sh., all members of Bluefleld group [fm.]. Type 
loc. along mtn road which ascends from Bertha toward Low Gap School, Sum
mers Co. Also exposed In Monroe Co., W, Va., and In Tazewell Co., Va. 
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Bertha shale. (In Bluefleld formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe and Summers 

Counties, pp. 299, 392-394). Upper Bertha ah.—UsnaUy sandy, but sometimes 
red and variegated; 45 to 75 ft. thick; occasional plant and marine fossils; 
underUes Bertha ss. and overlies Bertha Is., all members of Bluefleld group 
[fm.] ; named for association with Bertha ss., but Is concealed at type loc. of 
that ss.; occurs In Mercer, Monroe, and Summers Coimties. Lower Bertha ah.— 
UsuaUy greenish yellow, but occasionally a red and variegated or sandy deposit, 
50 to 90 ft. thick; imderlles Bertha Is. and overUes Bradshaw ss.; type loc. 
same as Upper Bertha sh.; occurs In Mercer, Monroe, and Summers Counties. 

Berthelet member. 
Middle Devonian: Southeastern Wisconsin (MUwaukee region). 
G. O. Raasch, 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, pp. 262, 266). 

Berthelet memb. (novum).—Basal memb. of Milwaukee fm. Consists of dol. and 
waterllme, dull gray, shaly in lower part, upper few ft. a hard vitreous single 
layer of dol. with many cavities containing calclte, marcaslte, sphalerite, and 
mlUerite crystals, and asphaltum. Faunules change considerably vertically. High
est beds contain many cephalopods; below this pelecypods and small bracblopods 
are abundant; lower beds have yielded most of flsb remains for which Milwaukee 
locality has long been famous. Thickness of memb., 21 ft at type loc, which is 
Milwaukee cement quarry. Underlies Llndwurm memb. of Milwaukee fm. and 
overlies Thiensvllle fm. 

Probably named for viUage of Berthelet, MUwaukee Co. 

Bertie limestone member (of Salina formation). 
Silurian: New York (western to east-central) and southeastern Ontario. 
E. J. Chapman, 1864 (A popular and practical exi>osltion of the minerals of Canada, 

p. 190). Lower Helderljerg group occupies a comparatively narrow strip of slight 
thickness in Western Canada, btw. E. end of Lake Eh'le and township of Cayuga 
[Ontario], It in no place exceeds 50 ft. In thickness and consists of lowest dlv. 
of the group as subdivided by N. Y. geologists, or of equivalents of their "Water-
lime group or TentacuIIte Is." With us, in Western Canada, it might be called 
Bertie or Cayuga dol., as its only known exposures are In those townships ; or a 
still better term would be Eurypterua. fm., so named from Its principal and char
acteristic fossil, Eurypterua remipea. In above townships It consists of thin-bedded 
grayish dolomites, Interstratlfled toward base with a few brownish shales and with 
a brecciated bed composed chiefly of dol. fragments. 

C. Schuchert, 1903 (Am. GeoL, vol. 31, K>. 160-176). Bertie fm.—Name proposed 
by Chapman In 1864. The Lower Waterllme Eurypterua-bearing mag. Iss. and 
shales, 60 t t thick. Underlies Cobleskill Is. (called "Bullhead rock" In western 
N. Y), and overUes Salina proper or Onondaga salt group. In southern half of 
Appalachian region the Bertie fm. is not lithologlcaUy distinguishable from the 
Salina, and here the latter term [Salina] Is extended to embrace entire interval 
btw. Niagara and Manlius, (He at that time treated Cobleskill Is. as basal part 
of his "ManUus fm. redefined."] 

In 1903 (N. Y. State Mus. Hdb. 19) J. M. Clarke Introduced Oamillus sh. 
for the beds underlying Bertie waterllme, and applied Cobleskill to fm. 
overlying the Bertie. For many years this was deflnition of the Bertie 
of N. Y. In 1909, however, W. H. Sherzer and A. W. Grabau (Geol. Soc. 
Am. Bull., vol. 19, pp. 544, 550) introduced Akron dol. for tBullhead dol. 
of western N. Y., which they stated is approx.=CobleskUl of eastern 
N. Y. But the beds above the Bertie in western N. Y. continued to be 
called Cobleskill Is. 

In 1917 (Geol. Soc. Am. BuU., vol. 28, pp. 173-174) G. H. Chadwick re
vived Akron dol. (stating that "the correlation eastward of the Akron 
with the Cobleskill remains to be worked out anew, but i t is now be
lieved to be substantially correct"), and divided the beds which for 14 
years had been called Bertie Is. or Bertie fm., as follows (descending) : 
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Buffalo cement bed [later renamed Williamsville by (Thadwiek], carrying 
eurypterids, 0 to 6 ft.; Scajaquada dark shales and blocky waterlimes, 
0 to 8 ft., with a t base the Bridgeburg horizon, with eurypterids; Falkirk 
dol., 30 ft.; O-atka beds (dark gray and shaly, with blocky waterllme a t 
base carrying eurypterids), 20 ft. Chadwick also stated "the name Bertie 
should either be retained in the primitive sense, covering the entire series 
inclusive of the Akron, or else be restricted to the cement bed here 
called the Buffalo, a name said to be preoccupied." On p. 174 of same 
publication M. Y. Williams s ta ted: I wish to make a plea for the con
tinued use of the term Bertie. At type loc. it was clearly used to include 
the beds below the Akron dol. and above the Camillus sh., although 
the sh. is not exposed. 

In 1919 (Canada Dept. Mines, Geol. Surv. Mem. I l l ) M. Y. WlUlams classi
fied the rocks of Niagara River as follows: Akron dot, Bertie waterllme, 
CamUlus sh. In 1925 (N. Y. State Mus. Bull. 265, pp. 5-14) R. Ruede
mann divided the late SU. deposits of western N. Y. as follows: (1) 
"Bull Head" (Akron dol.), "the western continuation of the CoblesklU 
Is. ;" (2) Bertie waterllme; (3) CamiUus sb. 

G. H: Chadwick, 1930 (Geol. Soc. Am. Bull.,- vol. 41, pp. 80-82), s ta ted: 
I t is possible the entire succession in eastern N. Y. (Binnewater, Wilbur, 
Rosendale, CoblesklU, Rondout, and "ManUus") all belongs to Manlius 
group (Keyser) rather than any of it to the Bertie (Tonoloway) or 
Salina. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 343), s ta ted: WUbur is. 
and Rosendale waterllme probably together represent Bertie waterllme 
farther W. 

Adopted by U. S. Geol. Survey as top menjb. of Salina fm. in N. Y. 
Named for exposures at Bertie (and in Bertie Twp) , Ontario, about 6 mi. 

W, of Buffalo, N. Y. 

Bertram dolomite. 
Silurian? (Niagaran?) : Eastern Iowa (Linn County). 
W. H. Norton, 1895 (Iowa 8eol. Surv. vol. 4, pp. 135-138). Bertram beda.—Light 

to medium drab mag. Is., hard and brittle, 0 to 24 ft. thick, near top of Sil. 
Underlie Coggon beds and overhe Anamosa or Mount Vernon beds. Assigned to Sil. 

See also under Gower dol. 
W. H. Norton, 1921 (Iowa Geol. Surv. vol. 27, Ann. Rept. 1916, p. 372). While true 

place of Bertram beda must be uncertain until fossils are found In it or a distinct 
uncon. Is seen above or below, it Is related to Wapslpinlcon (Dev.) in texture 
and brecciatlon, and may now be provisionally classed with that fm. Occurs, so 
far as known, in Linn Co. only, and outcrops along zone of contact btw. SIL and 
Dev. Extends from Bertram up valley of Big Creek, and appears at various 
points In valley of Indian Creek to W. Sections on Big Creek show thickness of 
60 ± ft. Occurs btw. the fossiliferous beds of Coggon phase of the Otia and 
uppermost Niagaran, and shows well-deflned contacts with each. 

M. A. Stalnbrook, 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, pp. 249-251), 
Included Bertram beds in Otis, placed Otis above Coggon, and included all in 
Wapslpinlcon Is. (Dev.). But A. H. Sutton (p. 277 of same rept.) stated Bertram 
Is Niagaran, and belongs In the Gower. 

See also under Anamosa dol. 
Named for Bertram, Linn Co. 

Berville moraine. 
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine 

map (pi. 32) ID U . S . 6 . S. Mon. 53. Named for Berville, Macomb Co. 
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Berwick gneiss. 
Pre-Cambrian(?): Southwestern Maine (Berwick and North Berwick 

Townships) and southeastern New Hampshire. 
F. J . Katz, 1917 (Wash. Acad. ScL Jour., vol. 7, p. 198). Berwick gneiaa.—Higtdj 

metamorphosed and recrystaUIzed graywacke, qtzite, and thin micaceous beds, 
developed In belt, 1 to 10 or more ml. wide; extending SW. from Falmouth and 
Gorham, Maine, to and beyond Lee, N. H. Probably Pre-Ounb. 

F. J. Katz, 1917 (U. S. G. 8. P. P. 108, pp. 166-167). Berwick gneiss.—Chiefly gray
wacke gneiss, but contains clean qtzites, micaceous qtzites, mica schist, and 
argUlIte schist and si. Beds range in thickness from an'Inch to tew ft. Almost 
all rocks are moderately flne-gralned and delicately baniled. Colors dark gray, 
bluish gray, and brown. Thickness undeterminable. Age unknown, but pre-Carbf. 
Relations to Algonkian(?) complex undet. Included in Merrimack slates and 
Rockingham schist of Hitchcock. Named for development at Berwick, York Co., 
Maine. 

On 1933 geoL map of Maine, by A. Keith, these rocks are mapped as pre-
Camb. 

Berwick quartz diorite. 
Devonian (7) : Southwestern Maine. 
A. Wandke, 1922 (Am. Jour. Sci., 6th, vol. 4, p. 163). Berwick quartz (Horite.—SmaU 

stock of quartz diorite about 2 ml. B. of Berwick, York Co. The contact phase is 
essentially a gabbro, but central mass Is a typical quartz diorite. Included in 
Agamenticus complex, bnt may possibly correlate with Cape Neddlck gabbro. 
Assigned to Dev. (?) . 

Bcrwyn conglomerate. 
Pennsylvanian: Central southern Oklahoma (Arbuckle Mountains). 
J. T. Richards and B. A. Blrk, 1925 (A. A. P. G. Bull., vol. 9, No. 6, pp. 983, 987-988). 

Berwyn cgl.—A series of Is. cgls., arkoslc sss., dark shales, and thin lss. Banded 
pebbles form par t of the Is. cgls. a t several horizons. The pebbles vary In Blxe 
from a fraction of an Inch to 3 inches in length. Their most common niaterlai Is 
Is. derived from the older lss. of Arbuckle Mtns, but granite, cher t and other 
fragmentary materials are not uncommon. South ot Arbuckle Mtns the series rests 
uncon. on Glenn fm. (Penn.) and Is overlapped by Trinity sand (Comanchean). 
North of the mtns the relation of the series to underlying fm. was not determined 
and areal extent in this region was left for future determination. Eastern and 
western limits not determined definitely. Formerly called Franks cgl. Probably 
belongs to Vanoss fm. of Morgan. 

N a m e d fo r o c c u r r e n c e S. of t o w n of B e r w y n , C a r t e r Co. 

B e r w y n m e m b e r . ( I n S k a n e a t e l e s s h a l e . ) 
Midd le D e v o n i a n : C e n t r a l N e w York . 

G. A. Cooper, 1930 (Am. Jour. Scl., 6th, vol. 19, pp. 219, 221, etc.). Berwyn memb. of 
Skaneateles fm.—Dark, aren, sh. overlying Pompey memb. of Skaneateles. WeU 
exposed In Conklln's Falls (The Cascades) ravine In Butternut Valley, SE. ot 
Syracuse. At type section the fanna bas a "MarceUus or Leiorhynchua fades." 
Traced westward It becomes nrglll. and flsslle. Well exposed at Rose Hill below the 
Centerfleld end In Cllntonville Ravine, Skaneateles quad. At both places i t grades 
Into Centerfleld. Thickness at type section Is 2 0 0 ± ft. Thins to W. to 9 0 ± f t a t 
Rose HUl. Is 235 ft. thick at Hamilton vlUage. To E. of type section the 
"Leiorhynchua facies" becomes less prominent by influx of typical Hamilton fossils 
as the shales become more aren. At Gould's quarry. In Unadilla Valley, the 
characteristic Leiorhynchua laura Is lacking and Hamilton fossUs are abundant 
at top of section; also the basal 05 to 90 f t of Berwyn bas become aren. and 
similar to upper Pompey. [Derivation of name not stated, but probably ia village 
In Tully quad.] 

Bessemer granite. 
Pre-Cambrian: Southern North CaroUna and northwestern South CaroUna. 
A. Keith and D. B. Sterrett, 1917 (U. S. G. S. Bull. 6600, p. 129). Beaaemer 

granite.—Medium- to flne-grained muscovite-blotlte granite near quartz monzonlte 
In composition. Locally porpbyritic In all outcrops It has a strong schistose 
structure, and in many places it has been metamorphosed into white and gray 
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quartss-seridte schists that bear no resemblance to the original granite. Only in 
certain favorable outcrops can the gradation from the schistose granite to sericite 
schist be seen. The porpbyritic varieties have in some places been metamorphosed 
into quartz-augen sericite schist or "bird's-eye" schists. 

Named for fact that one of minor bodies of the granite underlies Bessemer 
a t y , Gaston Co., N. C. 

Bessie member (of Quartermaster formation). 
Permian: Western Oklahoma. 
H. L. Oriley, 1933 (Pan-Am. Geol., vol. 69, No. 8, p. 284). Babdlvislon of Quarter

master fm. of western Okla. has been made by field geologists to facilitate descrip
tion and correlation. Names for these divisions have been in nse several years 
without deflnition in geol. literature. The fm. is divided into 3 members (descend
ing) Elk City, Doaey, and Beaaie. The basal memb. (Bessie) was named by 
Schweer and Buckstafl̂ . The Elk City ss., Triassic age being unproved, is left as 
a memb. of the (Quartermaster, [All there Is about these new members.] 

D. A. Green, 1936 (A. A. P. G. Bull., voL 20, No. 11, pp. 1473, 1474), divided Quarter
master fm. of Custer, Washita, Beckham, Caddo, and Grady Counties into (descend
ing) : Elk City aa., Doxey ah., and Cloud Cblet memb. (ss., gyp., and dol. fades). 
The Doxey is 160 to 200 ft thick in Washita and Beckham Counties. Contact 
with Elk City ss. IB Irregular. Near middle of the Doxey there are several bench-
forming'beds of slltstone. The Elk City memb. la almost soUd ss. It is well 
exposed in SE14 of T. 11 N., R. 19 W. Its max. observed thickness is approx. 
170 ft., but cover of windblown sands has made it Impossible to locate its tt^. 

tBethany limestone. 
.4.n abbreviated form of Bethany FaUs Is. that has been used by some 

geologists. According to R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, 
p. 87), the Bethany Is. of C. R. Keyes, 1896 (Am. Jonr. Sci., 4th, vol. 
2, pp. 221-225) is synonymous with tEr ie Is. of Haworth. 

Bethany gas sand. 
A subsurface sand occurring at depth of 2,800± ft. in Waskom gas field, 

Caddo Parish, NW. La. 

Bethany Falls limestone. (In Kansas City group.) 
Pennsylvanian: Southwestern Iowa, northwestern Missouri, southeastern 

Nebraska, and easteru Kansas. 
G. C. Broadhead, 1868 (St. Louis Acad. Scl. Trans., vol. 2, p. 320). Bethany Folia 

la.—Upper 7 Inches fine-grained, buff-colored, brittle, shelly, fucoidal Is., with very 
few fonsllB; lower part irregularly and evenly bedded llght-graylsh or drab crys-
taUIne Is. weathering buff. Thickness 18 to 22 ft. Is bed 166 of detaUed section 
of Coal Measures from NW. corner of Mo. to Glasgow, Howard Co. Mo. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol 13), de
flned Bethany Falls Is. memb. of Kansas City fm. as consisting, in 
NW. Mo., of 15 to 25 ft. of Is. (locally called "cotton rock") underlying 
Galesburg sh. memb. and overlying Ladore sh. memb. 

Until 1932 Bethany Falls Is. was included in the Kansas City (which 
U. S. Geol. Survey treated as a fm^ in Mo. and Iowa and as a group 
in Kans.), and was deflned as underlying Galesburg sh. and overlying 
Ladore sb. In Jan. or Feb., 1932 (Nebr. Geol. Surv. Bull. 5, 2d ser., 
pp. 17-18), C. O. Dunbar, R. C. Moore, and G. B. Condra divided Bethany 
FaUs Is. into (descending) Swope Is., Sugar Creek sh., and Middle Creek 
Is. Later in 1932 (Aug. 28 to Sept. 3) B. C. Moore (Kans. Geol. Soc. 
6th Ann. Field Conf. Guidebook) used Swope U, to include (descending) 
Bethany FaUs Is., Hushpuckney sh.. Middle Creek is., Elm Branch sh., 
Sniabar Is., Mound City sh., Critlzer Is., Tennlson Creek sh., and Schu
bert Creek is . ; and this deflnition was repeated by Moore and Ckmdra 
in their Oct. 1932 chart, and by Moore in his classification of May 1, 
1935. N. D. NeweU in his May 15, 193S, classification (Eans . Qeol. 
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Surv. BuU. 21) restricted Swope Is. to beds btw. top of Bethany FaUs 
Is. memb. and base of Middle Creek is. memb. Also In 1932 Moore and 
Condra greatly restricted both Kansas City group and Ladore sh., and 
treated Swope Is. as basal fm. of their Bronson group. 

B. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 86-88). Bethany Falls Is. 
(Broadhead 1868, Hinds and Greene, 1916, etc.) Is traced from south-central Iowa 
(tEarlham Is. of Iowa GeoL Surv.) to southern Kans., near Okla. bdy. It was 
called tMound VaUey by early Kons. Geol. Surv,, but Bethany FaUs has priority. 
Lower part consists of 1 to 20 ft. of Ilght-gray, dense, thin-bedded Is., In uneven, 
somewhat wavy layers with sh. partings ond fairly abundant fossils. Upper part 
consists of op to 7 ft. of bluIsh-gray, massive, mottled or nodular Is. that Is 
believed to be of algal origin, and locally of 13±tt. of gray-white oolitic Is. 
Total thlckneas of Bethany FaUs Is. 12 to 27 f t ; av. in E. Kans., 18±ft. 

See Kans.-Nebr. chart compUed by M. G. Wilmarth, 1938. 
The name Bethany Falls has also l)een used In a broader sense, to Include 

beds from top of WestervUle Is. of Iowa repts to base of Hertha Is., but 
this usage was long ago discarded. 

Bethel sandstone. (Of Chester group.) 
Mississippian: Western Kentucky, southeastern Blinois, northeastern Mis

sissippi, and northwestern Alabama. 
C. Butts, 1917 (Ky. Geol Surv. Mississippian series In western Ky., p. 63). Bethel 

sa.—The ss. overlying, probably with sUght uncon., Ohara Is. memb. of Ste. Gene
vieve Is. In western Ky. Is thick-bedded, rather coarse-grained ss.; with some 
pebbles but not conglomeratic. Thickness 10 to 40 ft. Is Cypress sa. [so-caUed] 
of Ulrlch in U. S. G. S. P. P. 36. Is overlain by BIdenhower sh. In some places 
and by Gasper oolite in other places. Is especially thick and well displayed in 
vicinity of Bethel School, Sii ml. W. of Marion, Crittenden Co., Ky. 

S. Weller, 1920 (lU. Geol. S^rv. BuU. 41). Bethel sa. underlies Paint Creek fm. 
and overlies Renault fm. 

S. Weller, 1923 (Ky. Geol. Snrv., ser. 6, vol. 10). Bethel aa. of Butts is same as 
his Sample ss. 

S. Weller, 1927 (Ky. Geol. Snrv., ser. 8, vol. 26). Bethel aa. underUes Paint Creek 
fm. and uncon. overUes Benault Is. 

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 184), extended the use of 
Bethel as. into northern Ala., for the ss. overlying Ste. Genevieve Is. lii that area. 

C. Butts, 1929 (Jotir. GeoL, ToL 37, p. 46). Bethel aa. underUes Renaiilt fm. and 
overUes Ohara Is. memb. of Ste. Genevieve Is. Although I [orlglnaUy] Indnded 
in my conception of the Bethel the overlying Cypress ss. shown only by rock waste 
on the top of the bill just NE. of Bethel School, It is nevertheless true that the 
conspicuous ledge at the base is really a fair representation of the unit to which 
the name was intended to apply. 

A. H. Sutton and J. M. Weller, 1932 (Jour. GeoL, vol. 40, No. 6, PP. 430-442). 
Bethel al. Is same as Sample ss. 

See also under Ste. Oenevieve la. 

Bethel schist 
Upper Cambrian: Southeastern Vermont (Windsor County). 
C. H. Richardson, 1924 (14th Eept. Vt State Geo!., pp. 82-83, on Bethel Twp). 

Bethel schist.—Hydro-mica schists, flne-grained greenish, schistote, highly meta
morphosed sedimentary rocks, more or less intimately^ associated with chlorite, 
and characterized by numerous lenses, *or eyes, and stringers ot gronnlar quarts. 
UnderUes [Igneous] chlorite schist (Lower Camb.) which underlies, with apparent 
dlscon., the various members of MIsslsquoi group. Of Lower Camb. age. [C. H. 
Richardson in 1927 assigned his Bethel schist to Upper Camb., and stated that 
it traverses entire W. part of Bethel Twp, from which it derived Its name. See 
also Bethel group, of which be treated this schist as a part.] 

C. H. Richardson, 1929 (18th Rept. Vt. State Geol., pp. 208-246, on ReadinK, 
Cavendish, Baltimore, and Chester Twps). Bethel schist Is present in Chester 
Twp and to S., but Is absent in Reading, Cavendish and Bolthnore. Believed 
to form base of Upper Camb. in Vt. [In table opp. p. 288 Bethel chlorite schist 
is used, and is assigned to base of Upper Camb.] 
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B e t h e l g r o u p . 

U p p e r C a i n b r i a n : S o u t h e a s t e r n V e r m o n t ( W i n d s o r C o u n t y ) . 

C. H. Richardson, 1927 (15th Rept. Vt. State GeoL, pp. 127-158. describing Barnard, 
Pomfret, and Woodstock Twps). Bethel group (mapped) Includes the hydromica 
schist (Bethel achiat) of earlier repts and the chlorite schist. Latter schists 
occasionally conform in dip and strike with the Bethel aehiata, with which they 
are often Intimately associated. In such Instances they may be regarded as of 
sed. origin and as a par t of Bethel group. In Boxbury, to N., they are not of sed. 
origin but are Igneous. Narrow beds of chlorite schist may occur In overlying 
MIsslsquoi group. [Presumably named for Bethel, Windsor Co.] 

C. H. Richardson, 1929 (16th Bept. Vt. State GeoL, table opp. p. 288), used Bethel 
chlorite schist, and assigned it to Upper Camb. 

B e t h e l g r a n i t e . 

D e v o n i a n : S o u t h e a s t e r n V e r m o n t ( W i n d s o r C o u n t y ) . 

See u n d e r K n o x M t n g r a n i t e . P r e s u m a b l y n a m e d for B e t h e l , w h i c h is In 

N W . p a r t of W i n d s o r Co., S E . Vt . 

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State GeoL, table opp. p. 288), 
assigned this granite to Dev. 

B e t h e l s a n d . 

A s u b s u r f a c e s a n d , of Miss, age, in w e s t e r n Ky . t h a t h a s been identified as 

A u x Vases ( ? ) ss . , of C h e s t e r g r o u p . (See A. A. P . G. Bul l . , vol. 10, No. 3, 

p. 244, 1932.) 

B e t h e l l ime. 

A s u b s u r f a c e oil zone, of Miss , age, in w e s t e r n K y . t h a t h a s been identifled 

a s R e n a u l t Is., of C h e s t e r g r o u p . ( S e e A. A. P . G. Bul l . , vol. 10, No. 3 , 

p. 244, 1932.) 

Be the l p y r o x e n e d io r i t e . 

A g e ( ? ) : E a s t e r n N e w York ( D u t c h e s s C o u n t y ) . 

R. Balk, 1936 (Geol. Soc. Am. BuU., vol. 47, No. 5, pi. 1, etc.). 

B e t h l e h e m gne i ss . 

L a t e D e v o n i a n or l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m j i s h i r e (Am
monoosuc R i v e r r e g i o n ) . 

C. H. Hitchcock, 1872 (Rept. Geol. •Surv. N. H. 1871). Bethlehem gneiaa.—Gneiss 
abounding In talcoid mineral, perhaps plnlte. UnderUes whole of Bethlehem. 

C. H. Hitchcock, 1873 (Am. Ass. Adv. Scl. P roc , vol. 21, pp. 135-151). Bethlehem 
gneiaa.—Characterized by either chlorite or green plnlte. Rests uncon. on the 
porpbyritic gneiss. Believed to be younger than White Mtn gneiss. 

C. H. Hitchcock, 1873 (Proc. Boston Soc. N a t H i s t , vol. 15, pp. 304-309). Bethle
hem gneiss believed to be older than White Mtn gneiss. 

C. H. Hitchcock, 1877 (Geol. N. H., p t 2, pp. 104, 348-355, 428, and btw. pp. 658 
and 675). Bethlehem gneiss assigned to Laurentlan. The flne-grnlned Is 5,000 ft. 
thick and the ordinary gneiss 8,300 ft. thick. OverUes the porpbyritic gneiss 
(Laurentlan). 

C. H. Hitchcock, 1896 (Jour. Geol., voL 4, pp. 44-62) . Bethlehem gneiaa or proto-
gene.—Chlorltic gneiss. Occurs only on K. slope of Conn. Valley. It does not 
follow that all of these protogene areas are of same character. Each one must 
be studied by itself. They are bat^ollths. Assigned to Archean. 

C. H. Hitchcock, 1904 (Geol. Soc. Am. Bull., vol. 15, pp. 461-482, map). The 
porpbyritic granite and Bethlehem granite are eruptive Igneous rocks, of evidently 
middle or late Paleozoic age. 

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H., Univ. Press, Cambridge). Bethle
hem protogene.—Characterized by chlorite, talc, rotten mica, or other decomposition 
products. Named for town of Bethlehem. 

C. R. Williams, 1934 (Appalachia, vol. 20, No. 4, pp. 69-78, map), assigned Bethlehem 
gneiss to Carbf. (?) . 

M. P. Billings and C. R. WlUlams, 1935 (Geology of Franconia quad. N. H., p. 9 and 
map) assigned Bethlehem granodiorite gneiaa to late Dev. or Inte Carbt , and to 
New Hampshire magma serle.i; and In 1935 Billings mapped It In Littleton and 
Moosilauke quads. (In Geology of Littleton and Moosilauke qimds., N. H.), and 
continued that age designation. 
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Bethlehem granite. 
See under Bethlehem gneiss. 

Bethlehem moraine. 
Pleistocene (Wisconsin stage) : Northwestern New Hamp.shire (Ammo

noosuc River region). 
J. W. Goldthwnit, 1016 (Geol. Soc. Am. Bull., vol. 27, pp. 263-284). Bethlehem 

moraine is probably not older than Carroll moraine. 
I. B. Crosby, 1934 (Jour. GeoL, vol. 42, pp. 411-^21), also described this moraine. 
The Carroll moraine was probably named for town or Twp'of Carroll, which 

adjoins Bethlehem Twp. 

Bethpage gravel. 
Name applied by late W. O. Crosby, in unpublished rept on western Long 

Island, to the gravel in the pits at Bethpage, in middle of the island, and 
believed to be of Mio. age. The name was introduced into print by C. P. 
Berkey and J. P. Sanborn (Am. Soc. Civil Engrs. Trans., vol. 86, Paper 
No. 1509, 1923, pi. 3, p. 75), who called the overlying beds Bethpage clay 
beds. According to D. G. Thompson (personal communication) Crosby 
called these clay beds Kirkwood clay, correlating them with the Mio. 
Kirkwood fm. of N. J. D. G. Thompson, P. G. Wells, and H. R. Blank 
(Econ. Geol., vol. 32, p. 460, 1937) are inclined to belief the gravel in 
these pits is Jameco gravel, of Pleist. age, but that, if the gravel is really 
Mio., it can be only an outlier of comparatively small extent. If the 
gravel is Pleist., the overlying clay is also Pleist. 

Bethpage clay beds. 
See under Bethpage gravel. 

tBettles group. 
tBettles series. 

Silurian: Northern Alaska (Bettles River region). 
F. C. Schrader, 190O (U. S. G. S. 21st Ann. Rept, pt 2, p. 475). Bettlea aeries.— 

Heavy-bedded Is. or marble, usually banded and schistose, but sometimes massive; 
more or less mica schist is Interbedded. Yoimger tban Lake qtzite schist. Is 
principal capping rock over 2,000 sq. mi. of upper waters of Chandlar and Koyukuk 
Rivers. Excellent exposures on lower part of Bettles River, .where the mtns which 
.these rocks compose rise 2.000 ft. or more above river. 

Now regarded same as Ska jit Is. 

tBeulah shale. 
tBeulah clays. 

Upi>er Jurass ic : Northeastern Wyoming and western South Dakota (Black 
HUls). 

W. P. Jenney, 1890 (U. S. G. S. 10th Ann. Rept., pt. 2, p. 593, flg. 122, map). 
Beulah claya.—Upper Jurassic fresh or brackish water deposits. In Hay Creek 
coal fleld, Ciook Co., Wyo., consist of: (1) At(o»«o/iauru« beds, 25 to 35 ft. ot 
whitish and Ilght-gray clays with some sandy shales and concretions of white 
calc. clay, the upper layers In many localities carrying fossU wood and the 
bones of saurlans; (2) Ilght-gray, thin-bedded ss., 5 to 10 ft. Underlie Hay 
Creek coal fm. with greatest uncon. in section, and uncon. overlie Lower Jurassic 
marine beds. Long outcrops of these days occnr 3 or 4 ml. N. of Beulah, In Bed 
Water VaUey [Creek Co., Wyo.]. 

Same as Morrison fm,, which has priority. 

tBeulah limestone. 
Devonian (?) : Eastern Colorado (east side of Front Range). 
A. E. Brainerd, H. L. Baldwin, Jr., and I. A. Keyte, 1980 (Kans. Geol. Soc. 4th Ann. 

Field Conf., Sept. 1930, mimeograph, pp. 84, 86, 88, 90, 94, and 2 tables). Beitloft 
Is.—At Beulah. Pueblo Co., and in Priest Canyon. Fremont Co., consists of 20 ft. 
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of shaly, thin-bedded, light-gray to pink, flne-grained, nonfossiUferous Is., uncon. 
overlain by Fountain fm. and uncon. underlain by Fremont Is. (Upper and Middle 
Ord.). On E. side of Williams Canyon, N. of Manitou, El Paso Co., it is 25 tt. 
thick, contains a few thin beds of ss. and sh., Is uncon. overlain by 100 tt. of 
Madison Is. (Miss.) and uncon. underlain by Manitou Is. (Lower Ord.). In Mis
souri Gulch section, Manitou Park, Douglas Co., It is 65 ft. thick, underlies 30 ft. 
of Madison Is. and uncon. overlies Manitou Is. No fossils found. Assigned to 
MIBS. or Dev. 

In 1932 (.*.. A. P. G. Bull., vol. 17, No, 4) Brainerd, Baldwin, and Keyte replaced 
this name with Williams Canyon Is. 

B e v e r l y s y e n i t e . 

E a r l y C a r b o n i f e r o u s : N o r t h e a s t e r n M a s s a c h u s e t t s ( E s s e x C o u n t y ) . 

C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.) ; B. K. Emerson, 1917 
(U. S. G. S. Bull. 597 and map) ; and C. H. Clapp, 1921 (U. S. G. S. Bull. 704, 
pp. 85-89). 

N a m e d for o c c u r r e n c e a t B e v e r l y . 

B e v l e r flre c lay . 
A flre c lay, 1 % to 3 ft. th ick , u n d e r l y i n g Bev ie r coal , in Che rokee sh. of 

n o r t h e r n Mo. ( M a c o n C o . ) . 

f B e x a r . 
U p p e r C r e t a c e o u s (Gul f s e r i e s ) : S o u t h e r n T e x a s . 

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Kept, pt. 7, p. 114). [Bexar used, in table 
only, for Navarro fm. in Guadalupe River section of Tex.] 

P r o b a b l y n a m e d for B e x a r Co. 

B i b b d o l o m i t e . 

U p p e r C a m b r i a n : N o r t h e r n c e n t r a l A l a b a m a . 

E. 0 . Ulrieh, 1915 (U. S. Nat. Mus. Bull. 92, vol. 1, p. vli, and vol 2, pi. 2 ) . [Fm. 
not deflned, but name used In chart for the rocks in Ala. btw. -^-Lower Knox above 
and Ketona dol. below, the succession of fms. being, descending order; Chepul
tepec Is. (Upper Knox), Copper Ridge cher t tLower Knox, Bibb dot, Brlerfleld doL] 

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 83). Bi66 dol.—Thick-bedded, 
dark, coarsely crystalline, highly siliceous dol.. which yields boulders deeply en
crusted with cavernous drusy silica. Weathered layers are deeply pitted. So 
closely resembles Brlerfleld dol. that the two would not be separated were i t 
not for tact that the pure Ketona dol. intervenes btw. the two. Thickness 250 to 
500 ft. Overlies Ketona dol. (conformably so far as known) and underlies Copper 
Ridge dol. No fossils found. Named for exposures a t old Bibb Furnace, 2 ± m t 
W. of Brlerfleld, Bibb Co., which is located upon outcrop of fm. 

B i c k e t t sha l e . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a a n d soi i thwe.s tern V i r g i n i a 

(Gi l e s C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Kept. Mercer, Monroe, and Summers Coun
ties, pp, 301, 430), Bickett sh.—Usually red and arglll,, but occasionally sandy, 
5 to 30 ft, thick. Underlies Reynolds Is, and overlies Webster Springs SB,, all 
members of Bluefleld group [fm,]. Type loc, on NW, angle of Bickett Knob, Monroe 
Co, Also observed In Mercer and Summers Counties, W, Va,, and In Giles 
Co., Va. 

B i c k f o r d g r a n i t e . 

L a t e D e v o n i a n or l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m p s h i r e 

( A m m o n o o s u c R i v e r region, F r a n c o n i a q u a d r a n g l e ) . 

C. R, Williams, 1934 (Appalachia, vol, 20, No, 4, pp, 69-78), Bickford granite 
(Carbf.f).—Fine-grained, even-textured. Forms small bodies in Kinsman granodio
rite, 

M, P, Billings and C, R, Williams, 1935 (Geology of Franconia quad,, N, H,, pp, 10, 
e t c ) , Bickford granite Is scattered through Kinsman quartz monzonlte and 
Talford schist, and is typically exposed on Bickford Mtn, Franconia quad. Is 
late Dev, or late Carbt Assigned to New Hampshire magma series. 
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Bicknell sandstone. 
Upper Jurassic: Northern California (Taylorsville region), 
J, S, Diller, 1892 (Geol, Soc. Am. Bull., vol. 3, pp. 370-394), Bicknell aa.— 

Light-gray or bluish gray ss,, sometimes tufaceous above. Thickness 500 ft. 
Is older than Hinchman tufC and younger than Mormon ss, 

J . S, Diller, 1908 (U. S. G. S. Cull. 353). Bicknell ««.—Chiefly red and gray ss. 
associated with some dark shales and tuffaceous beds. Brownish-red ss. forms 
earliest part of fm. Middle part is compact, flne, dark-gray ss. Interbedded 
with black shaly beds. Upper part consists of tuffaceous gray ss. Thickness 
500 to 1,300 ft. Overlies, probably conformably. Mormon ss. and grades into 
overlying Hinchman ss. Greatest development on SE. slope of Mount Jura, 
Plumas Co. 

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 81, and No. 5, 
pp. 895-903), Included Bicknell ss. in Hinchman ss. 

Named for Bicknell's ravine. Mount Jura, near Taylorsville. 

t Bicknell tuff. 
Name applied by A. Hyatt (Geol. Soc. Am. Bull., vol. 3, p. 407, 1892) to 

the tuffaceous ss. forming upper memb. of Bicknell ss. of Diller. 

Bidahochi formation. 
Pleistocene and Tertiary: Northeastern Arizona. 
A. B. Reagan, 1924 (Pan-Am. GeoL, vol. 41, p. 366 and map on p. 357). For most 

part the surface of Hopi Buttes volcanic fleld, on both sides of middle, inner, 
valley of Pueblo Colorado Wash from Steamboat on N. nearly to Santa Fe 
Railroad to S., is a sandy, roIUng bad-land country. The same fm. also skirts 
S. edge of Black Mesa, and extends W. to Hopi Buttes, where it has not been 
removed by erosion. In this paper this deposit will be termed Bidahochi fm. 
[Type loc. not stated, but fm. is mapped 15 to 20 ml. to E. and N. of settle
ment of Bidahochi (p. 355), near Twin Buttes, NE. Ariz.] 

A. B. Reagan, 1932 (Kans. Acad. Scl. Trans., vol. 35, pp. 253-258), gives further 
information regarding his Bidahochi fm.—lithology, thickness, and geographic dis
tribution. "For convenience the fm. will be considered under 4 subheads, the 
Ganado, White Cone, Cornfleld and Sunrise Springs deposits, the latter 2 being 
divisions of the same 'conformable' series in the Cornflelds-Sunrise Springs d i s t " 
He assigned the deposits to Tert. and Pleist., and described them under follow
ing headings: Cornfields-Sunrise Springs series; Ganado (Mesa) series (capping 
an Irregularly shaped mesa N. of Ganado) ; and White Cone scries. The latter 
"series" is "found in Hopi Volcanic Buttes field and along edge of Black Mesa 
W. and NW. of that fleld," and Is composed of lava and clastic igneous materials 
associated with and often Interbedded with shales and ss., u typical (detailed^ 
section being at White Cone. 

Biddeford granite. 
Post-Carboniferous (?) : Southwestern Maine. 
C. H. Hitchcock, 1861 (Maine Bd. Agr. 6th Ann. Rept., p. 19S), men

tioned Biddeford granite. 
F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 177). Biddeford ffranitc—Generally even 

or sUghtly porpbyritic medium-grained blotite granite of Ilght-gray or pinkish 
buff color. A few very small dikes ot pegmatite and apllte are associated with i t 
Intrudes Klttery qtzite (Penn. 7). Occurs in Biddeford, Kennebunkport, Kenne-
bunk, and Dayton TTA'PS, York Co. Assigned to post-Carbf. 

On 1933 geol. map of Maine, by A. Keith, this rock is included in block 
labeled "mainly Carbf." 

Biehl sand. 
A subsurface sand in Chester group (Miss.) of Wabash Co., lU. (See 

111. Geol. Survey Bull. 54, index.) 

Big trap. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Descriptive term locally in use many years. Used by B. S. Butler in 

U. S. G. S. P. P. 144, 1929. Usually immediately overUes t St Louis 
CgL and forms basal part of Central Mine group. 
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Big lime. 
Subsurface term. In western Pa. applied to Greenbrier Is. memb. of 

Mauch Cfiunk fm.; also to basal part of Greenbrier Is. The name has 
also been applied to Benwood Is. memb. of Monongahela fm. and to 
Loyalhanna is. In eastern Ky. it has been applied to 800 ft. or more 
of oolitic and granular oil-bearing lss. of Chester and S t Louis ages. In 
Ohio it has been applied to Maxville Is., also to rocks extending probably 
from top of Delaware Is. to Brassfleld Is. (basal Sil.). In Texas Pan
handle it has been applied to rocks correlated with lower part of Clear 
Fork group and upper part of Wichita group (both Perm.). In NE. and 
central eastern Okla. it has been applied to post-Cherokee Penn. rocks 
lying a t different horizons above Oswego lime (Fort Scott is.). 

Big Baldy Mountain tyjje. 
Name applied by L. V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, pp. 

547-550, 1900) to dikes of analcite basalt on Big Baldy Mtn, Little 
Belt Mtns, Mont. 

Big Basin sandstone. (In Cimarron group.) 
Permian: Central southern Kansas and northwestern Oklahoma (Harper 

County). 
F. W. Cragin, 1896 (Colo. CoU. Studies, vol. 6, pp. 3, 46-^8). Big Basin sa.— 

Rather massive, blocky, red and grayish white ss., 0 to 12 ft. thick, forming 
top fm. of Kiger div. OverUes Hackberry shales and uncon. underlies a remnant 
of Belvidere beds (Cret). 

P. W. Cragin, 1897 (Am. GeoL, vol. 19, pp. 362-363). Taloga fm. Is proposed to 
Include Big Basin ss. and Hackberry sh. [See under Taloga fm.] 

B. L. CUfton, 1930 (A. A. P. G. Bull., voL 14, pp. 161-172). Big Basin ss. Is well 
exposed In Harper Co., Okla,, where it Is overlain by beds perhaps referable to 
Cloud Chief gyp, 

N, Evans, 1931, (See under Quartermaater fm.) 
Named for Big Basin, a depression in Clark Co,, Kans. 

Big Bend gravel. 
Pleistocene: Northwestern Pennsylvania (Warren County). 

E, H, WllUams, Jr,, 1917 (Pennsylvania gloclation, Fir- t̂ phase) and lOL'O (Am. 
PhlL Soc. Proc., voL 59, pp. 68-75), used Early, Middle, and Late Big Bend 
gravels. 

Named for Big Bend, Warren Co. 

Big Bend facies (also Big Bend magnafacles). 
Terms applied by K, E. Caster, 1934 (Bulls. Am, Pal,, vol. 21, No. 71) to 

facies of Chadakoin fm. of Chadwick (late Ujiper Dev.) in NW, Pa, and 
SW. N. Y. Named for exposures of the facies along Allegheny River from 
Kinzua, through Big Bend, Warren Co-, Pa,, and on to Warren, Pa. 

Big Blue series. 
Big Blue group. 

Permian: Eastern Kansas and southeastern Nebraska. 

F. W, Cragln, 1896 (Colo, Coll, Studies, vol. 6. pp. 3, 5). Big Blue series.—Ls.-bear-
ing series, 900 to 1,100 ft. thick, known by Its fossils to belong to Perm. Underlies, 
probably uncon., Cimarron series. Divided Into Sumner dlv. above and Flint 
Hills dlv. below. Includes ^descending) Wellington shales, Geuda salt measures. 
Chase Iss., and Neosho shales. 

This name was not adopted by Kans. Geol. Surv. until 1917 (R. C. Moore 
and W. P. Haynes, Kans. Geol. Surv. Bull. 3 ) , when it was called Big 
Blue group and deflned as extending from top of Wellington sh. to base 
of Cottonwood is. This definition of Big Blue group was also foUowed 
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by Moore in his 1920 classiflcation (Kans. Geol. Siirv.; BuU. 6) . R. C. 
Moore and G. E. Condra in their Oct. 1932 revised classiflcation of Perm, 
and Penn. roclcs of Kans. stUl further expanded Big Blue series, as they 
caUed it, by including all beds down to base of Amerlcus Is. G. B. Condra 
in 1935 (Nebr. Geol. Surv. Paper No. 8) and R. C. Moore in 1936 (Kans. 
Geol. Surv. BuU. 22) still further expanded their Big Blue series by' 
including in it aU beds down to uncon. a t top of Brownvllle Is. The U. S. 
Qeol. Survey has never adopted this name, and has not yet given con
sideration to change in Perm.-Penn. hdy. 

Named for Big Blue River, which In northern Kans. cuts deeply into these 
rocks. 

Big Blue serpentinous member (of Temblor formation). 
Miocene (middle) : Southern CaUfornia (Diablo Range and Coallnga 

distr ict) . 
B. Anderson and R. W. Pack, 1915 (U. S. G. S. Bull. 608). Upper memb. ot Vaqueroa 

fm., locally known as Big Blue, but In this rept called Big Blue serpentinous memb.. 
Is formed largely of small flakes of serpentine, which make up a flne-gralned, com
pact, tough sh., slightly bluish when fresh but weathering to various shades of red, 
yellow, and brown, owing to oxidation of the Iron. Locally this sh. becomes sandy, 
but through most of Its extent It Is remarkable for being little else than a compacted 
mass of serpentine dust, flakes, and pebbles. With the sh. are cgls. formed almost 
entirely of serpentine boulders, the largest of which are huge blocks many ft. 
In diam. Thickness 40 to 1,000 ft. In rept on Coallnga dist (U. S. G. S. Biill. 398, 
1910) the Big Blue was tentatively included in Santa Margarita fm. Named for 
exposures in Big Blue Hills. 

The Vaqueroa ss. being now restricted to lower part, or TurriteUa i/nezana 
zone, of Vaqueros of earlier repts, the Big Blue becomes a memb. of over
lying TurriteUa ocoyana zone, i)T Temblor fm., and is so treated by B. L. 
Clark, 1935 (Geol. Soc. Am. BuU., vol. 46, No. 7, map, pi. 89). 

Big Branch formation. 
Pennsylvanian: Southern Oklahoma (Carter (bounty). 
F. W. Floyd and D. C. Nnfer, 1935 (Tulsa Geol. Soc. Digest, 1934, pp. 10-11), divided 

the Penn. of Ardmore Basin Into (descending) Pontotoc, Hoxbar, Deese, Big Branch 
("to replace Goldston's Cup Coral"), and OttervUIe frhs.; and Correlated the 
Big Branch with lower part of Cherokee and the Otterville with Morrow. This Is 
all there Is about the Big Branch fm. On p. 10 C. W. TomUnson stated : The pro
posed "Big Branch" fm'. does not occupy strat. position assigned to It by Floyd and 
Nufer, relative to previously named members of Dornick Hills fm. 

Big Buffalo series. 
Lower Ordovician: Northern Arkansas. 
E. O. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pi. 27), In his general time scale 

grouped together (descending) the Joachim of Mo., the St. Peter of Minn., and the 
Everton of Ark. as belonging to aii "unnamed epoch" preceding the Chazyan and 
succeeding the Beekmantown. According to his chart these beds are represented 
by hiatus In N. Y., the typical Chazy and Beekmantown region. This chart showed 
this unnamed epoch as antedating Moshelm Is. of Tenn. 

R. 8. Bassler, 1915 (U. 8. Nat. Mus. BuU. 92, vol. 2, pis. 1, 2) and 1919 (Md. Geol. 
Surv. Camb. and Ord. vol., p. 51). Big Buffalo series of general time scale Is older 
than Chazyan, younger than Beekmantown, and older than Moshelm Is. of 'Tenn. 
It Includes (descending) Jasper of Ark., St. Peter of Minn., and Everton and.Sneeds 
of Ark. 

H. A. Buchler, 1922 (Mo. Bur. Geol. and Mines geol. map of Mo.), used Buffalo as a 
group term to Include Joachim Is., St. I'eter ss., and Everton Is. 

O, H. Ashley, 1923 (Eng. and Min. Jour.-Press, vol. 115, No. 25, p. 1107), included 
Big Buffalo group of Ark. In Chazy epoch. 

E. O. Ulrlch, 1924 (Tenn. Dept. Ed., Dlv. Geol. BulL 28, pp. 16-17, 34), used Big 
Buffalo aeries In his general time scale to Include beds btw. Chazyan and his Upper 
Canadian [upper Beekmantown], and Included In It the Moshelm Is. of Tenn. 
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B. O. Ulrlch, 1926 (Geol. Soc. Am. BuU., vol. 37, p. 329) and 1980 (U. S. Nat Mus. 
Proc., vol. 76, art. 21, p. 73), used Buffalo River seriea as a general time term for 
rocks said to occur btw. Chazyan and Beekmantown. 

B. O. Ulrlch, 1927 (Okla. Geol. Surv. BulL 45, pp. 30-31), used Big Buffalo as a tUne 
term to include (descending) Joachim, St. Peter, Everton, Kings Blver, and Sneeds. 
(The latter 2 are treated as members of Everton by U. S. Geol. Survey.) 

G. C. Branner, 1929 (Ark. Geol. Surv. geoL map of Ark), bracketed Buffalo River 
opposite (descending) Jasper Is., Joachim Is., St. Peter ss., and Everton Is. 

Named for exposures on Buffalo River (formerly caUed Buffalo Fork of 
White River) in Newton Co., Ark. The river was also formerly called 
Big Buffalo. U. S. Geographic Board has adopted Buffalo River. 

Bigby limestone. 
Middle Ordovician (Trenton) : West-central Tennessee. 
C. W. Hayes and E. 0, Ulrlch, 1903 (U. S. G. 8. Columbia folio. No. 95, p. 2). Bigby 

Is.—Generally nearly uniform, seml-oolltlc or granular crystalline, laminated, phos
phatlc Is, of gra^ or bluish color; upper part often shaly or aren.; lower part 
frequently having beds of sh. but never sandy. Thickness 30 to 100 ft. Of Tren
ton age. Uncon. underlies Catheys fm, and overlies [uncon., according to Ulrieh] 
Hermitage fm., both of Trenton age. 

E. 0. Ulrlch, 1924 (Tenn. Dept. Ed., Dlv. Geol.-Bull. 28, p. 34), and C. Butts, 1926 
(Ala. Geol. Surv. Spec. Bept. No. 14, chart opp. p. 80), show Cannon Is. of Tenn. 
as underlying Catheys Is. and overlying Bigby Is. This Is present accepted deflni
tion of Bigby Is, which lies uncon, on Hermitage fm. 

Named for exposures on Big Bigby Creek, Maury Co. 

Big Cave. 
A term applied by drillers in western Pa. to the part of Conemaugh fm. 

that is known as "Pittsburgh Reds." 

tBlg Cliffy sandstone, (In Chester group.) 
Mississippian: Western Kentucky. 
C. J. Norwood, 1876 (Ky. Geol. Surv., n, a,, vol, 1, pt, 6, pp. 10, 13, 16, 16, 51, 73, 

369). Big Clifty as.—Heavy-bedded ss, 60 to 130 ft, thick, constituting basal 
fm, of Chester group In region adjacent to Louisville. Paducah, and Southwestern 
R. R., Ky, Toward S, and W, borders of coal flelds loses Its character as a ss. 
and passes into shales, Equlv, ot "ferruginous" ss, of III, Underlain by St, Louis 
group, 

C. Butts, 1917 (Ky. Geol, Surv,, Miss, fms, ot western Ky,, pp. 86-90). "Big Clifty" 
ss. of Norwood Is same as true Cypress ss. 

Named for exposures on Big (3Ufty Creek, Grayson Co. 

Big Cottonwood quartzite series. 
A term applied by S, F. Emmons (U. S, G, S. 16th Ann. Rep t , p t 2, p. 362, 

1895) to the basal quart:!ite series of Wasatch Mtns, consisting of 12,000 
f t of C!amb. [and pre-Camb. ( ? ) ] qtzites with clay slates a t top, under
lying Ute Is. [broad sense of King], 

Big Cottonwood formation. 
Upper Cretaceous: Southwestern Minnesota. 
F. W. Sardeson, 1908 (GeoL Soc. Am, Bull,, vol, 19, pp, 221-242), Big Cottonwood 

fm.—Shales, sss,, and cgls,, red, green, white, yellow, blue, and Mown, Outcrops 
on Big Cottonwood River and In neighboring parts of Minn. Valley. .All strata are 
fresh-water deposits and are referable to Dakota fm.. although they possibly are 
contemp. with marine Colorado fmr. or Niobrara. Represents a river delta or fliled 
valley of a stream which originally descended from E. to W. 

Big Creek shale. (In Carbondale formation.) 
Pennsylvanian: Central western Illinois (Pulton County). 
T. E. Savage, 1927 (Am. Jour. ScL, 5th, vol. 14, pp. 307-316), applied Big Creek sh. 

to that part of Carbondale fm. of Fulton Co. beneath Herrln (No. 6) coal and above 
his Cuba ss. Thickness and derivation of name not stated. Probably named for 
Big Creek, in Canton region, Fulton Co. 
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tBlg Declper calcareous sands. 
Upper Cretaceotis (Gulf series): Southern Arkansas (Clark County). 
R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 72, 77, 79, 188). Big 

Deciper calo. sanda.—White unstratifled rock, consisting of grains of sand Uke 
those of High Bluff bine sands, and containing occasional grains of greensands, full 
of casts of sheUs, especially the large Exog'yra costata, all cemented by a calc. 
matrix. Has lithologic appearance and weathering of soft, white, chalky marl 
sometimes fonnd near it and known toward south as "Rotten Is." Thickness 100 ft. 
Underlies and grades Into High Bluff blue sands. Overlies Marlbrook-Columbus 
marl. 

Par t of Saratoga chalk. (See C. H. Dane, 1929, Ark. Geol. Surv. BuU. 1, 
p. loe.) 

Named for exposures In bluffs of Big Declper Creek, 6 ml. S. of Arkadel
phia, Q a r k Co. 

tBlg De Gray horizon. 
Upper Cretaceous (Gulf series) : Southwestern Arkansas (Clark County). 
R. T. HUl, 1888 (Ark. Geol. Surv. Ann. Hept, 1888, vol, 2, pp, 79, 81, 188), Big De 

Gray horizon.—Blue marls, similar In color to those above Koster "joint clays," but 
having much flner structure, less sand, and more lime, mica, and perhaps glauconlte. 
Littoral fm, locally present In CHsrk Co,; older thon Koster Joint clays and over
lying Paleozoic. Do not extend beyond Clear Springs, Clark Co. 

Probably a par t of Brownstown marl (restricted). 
Named for occurrence In bed of Big De Gray Creek, near McCaulley's, Clark 

Co. 

Big Dunkard sand. 
A subsurface sand in SW. Pa. and W. Va. that is beUeved to lie a t horizon 

of Mahoning ss., the basal memb. of Conemaugh fm. (Penn.) , Named for 
Dunlurd Creek, Greene Co., SW. Pa. 

Big Elk sandstone member (of Colorado shale) . 
Upper Cretaceous: Central southern Montana (Musselshell VaUey region). 
C, P. Bowen, 1918 (U, 8, G. S, Bull, 691F, pp, 189, 195-198), In W, part of Musael-

sheU VaUey the lower 500 ft. of Colorado sh, consists of black fissile shales, for most 
part sandy, in which are numerous thin qtzitic sbs. This Is followed upward by a 
thin but prominent conglomeratic ss,; above which are 300 ft. of shales and thin 
qtzitic sss. Next comes a sandy dlv,, 200 ± ft, thick. In which there is a coarse 
ss, at least 100 ft, thick, and at top a conglomeratic bed 4 or 5 ft, thick. This div, 
is here named Big Elk aa. memb. of Colorado ah., from its exposures in Big Elk dome. 
It is 1,200+ ft, below top of Colorado fm, and in approx. position of Frontier fm., 
but the two can not be directly correlated. Remainder of Colorado fm. consists 
chiefly of sh, with a sandy transition zone near top, [Detailed section of Big Elk 
memb, gives (descending) : 

1. BS,, coarse, slightly conglomeratic; bone fragments, flsh teeth, and Halymenitea 
major, 5 ft, 

2. concealed, probably sh, or sandy sh., 46 ft. 
8. ss., qtzitic. In thin beds alternating with sh., 41 ft. 
4. BS., coarse, somewhat massive; bone fragments, 167 ft. ] 

Blgelow formation. (In CouncU Grove group.) 
Permian: Southeastern Nebraska and northeastern Kansas. 
G. E. Condra, 1936 (Nebr. Geol. Surv. Paper No. 8, pp. 4, 6). Blgelow (3. fm., about 

41 ft. thick, includes (descending) : Punston Is., Blue Rapids sh., and Crouse Is. of 
Council Grove group. [Derivation of name not stated.] 

Bigford member (of Motmt Selman formation). 
Eocene (middle) : Southern Texas. 
A. C. Trowbridge, 1923 (Geol. Soc.^ra. Bull., vol. 34, p. 76; V. S. G. 8. P. P. 131D, 

p. t»2). Bigford fm.—Chiefly clay of many colors with subordinate quantities of 
gray, green, and brown ss. which at most places Is not cross bedded. Contains 
many beds of lignite, the heaviest 20 Inches thick, and some lens-shaped con-
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cretionary masses. Contains no paper shales and sands, such as occur in Indio 
fm., and no thick, cross-bedded, and commonly qtzitic sands, such as occur in 
Carrizo ss. Thickness 0 to 4 7 0 ± ft. Top fm. of Wilcox group. In part contemp. 
with Carrizo ss. and In part younger. Underlies Mount Selman fm. Named 
for Bigford ranch, Webb Co. 

T h e B ig fo rd w a s f o r m e r l y t r e a t e d a s a fm. of Wi l cox g r o u p , b a s e d on 

i t s fossU p l a n t s , b u t i t s i n v e r t e b r a t e foss i l s a r e n o w g e n e r a U y c o n s i d e r e d 

t o be of C l a ibo rne age . I t is t h e r e f o r e now t r e a t e d by U. S. Geol . S u r v e y 

a s b a s a l m e m b . of M o u n t S e l m a n fm., of C l a i b o r n e g r o u p , a s f a r N . a s 

A t a s c o s a C o . ; a n d to N. of t h a t Co. t h e c o n t e m p . C l a i b o r n e depos i t s , 

w h i c h differ l i tho log ica l ly , a r e ca l led R e k l a w m e m b . of M o u n t S e l m a n fm. 

F. B. Plummer, 1033 (Univ. Tex. BuU. 3232, pp. 619-620). Trowbridge's map and 
description Indicate clearly he Intended Bigford to be a fades of Carrizo sand— 
simply a change from sand to clay along the strike. Miss Gardner (prel. ed. 
geol. map of Tex., 1932) has amended and expanded Bigford fm. of Trowbridge 
In order to make It a valid fm. and has separated it from Carrizo. Since Reklaw 
has priority over the amendatlon of Miss Gardner, and since it la in established 
tisage by geologists of the State, it is preferable to adopt it exdusively, If possible. 

B ig fo rk c h e r t . 
M^dtUe O r d o v i c i a n : S o u t h w e s t e r n A r k a n s a s a n d s o u t h e a s t e r n O k l a h o m a . 

A. H. Purdue, 1909 (Geol. Soc. Am. Bull., vol. 19, p. 557; also Slates of Ark., 
Ark. Geol, Surv,, pp, 30, 35). Bigfork chert.—Close-textured, even-bedded, siliceous 
rock In layers 1 to 18 Inches thick; ot slate to dark-gray color; very friable. 
In places thickly set with network of flne quartz veins. Weathered portions have 
appearance of flne-gralned, gray weathered ss. Usually layers are crumpled to 
astonishing degree. Thickness 700 ft. Overlies [uncon.] Strlngtown sh. and 
underlies Polk Creek sh. [Strlngtown sh. now abandoned, tor Womble sh.] 

Nan ied for d e v e l o p m e n t ove r l a r g e a r e a a r o u n d Big fo rk P . O., M o n t g o m e r y 

Co., A r k . 

B i g G la s s M o u n t a i n complex . 

R e c e n t : N o r t h e r n C a l i f o r n i a (Modoc L a v a Bed q u a d r a n g l e ) . 

H. A. Powers, 1932 (Am. Min., vol. 17, No. 7, pp. 280-282). Big Glass Mtn com
plex.—Big Glass Mtn, whose flows cover an area of about 9 sq. ml.. Is largest 
accumulation of Recent siliceous lava In Modoc Lava Bed quad. The lava ranges 
from rhyollte to dacite. 

B i g h e a r t s a n d s t o n e m e m b e r (of Ne lagoney f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

L. C. Snider, 1911 (Okla. Gool. Surv. Bull. 7, p. 221). Ss., 175 f t thick, called 
Bigheart ss. by [L. L.j Hutchison in unpublished thesis (Univ. Okla. Lib., 1007). 
Overlies Stanton Is. Is separated from the higher Elgin ss. by 85 ft. of sandy 
and d a y shales overlain by Nelagoney ss. (40 ft. thick). 

C. F. Bowen, 1918 (U. S. G. S. Bull. 686D, pp. 18, 19). Bigheart ss. (restricted.) — 
The name Bigheart ss, was used by L. C. Snider (Okla. Geol. Surv. Bull. 7, p. 
221, 1911) for 175 ft. of sss. and shales supposedly exposed at and near Blg-

. heart, but term is here restricted to basal inassive ss. of that series of bed.s, 
which Is useful horizon marker over consldeable area, and which Is well 
exposed .at Blgheai^, forming main ledge In bluffs W. of road btw. Bigheart and 
Quawpaw. It is a massive, cross-bedded, Icdge-inaking ss., 25 to 50 ft. thiek [70 
ft. In later repts] . In some places It consists of a single bed; In other places 
it Is separated Into two members by a bed of red sh. 4 ft. or more thick. At i ts base 
it Is slightly conglomeratic, and for several ft. above this basal par t It is very 
coarse grained or gritty. I t lies from 70 to 115 ft. above Birch Creek Is. 

I s n o w t r e a t e d a s b a s a l m e m b . of Ne l agoney fm. 

N a m e d for e x p o s u r e s W . of B a r n d a l l ( f o r m e r l y ca l led B i g h e a r t ) , Osage Co. 

B i g H i l l beds . 

Uppe r Ordov ic i an ( R i c h m o n d ) : N o r t h e r n M i c h i g a n ( D e l t a C o u n t y ) . 
H. C. Hussey, 1926 (Mich. Univ. Mus., Geol. Contr., vol. 2, No. 8, pp. 115-1.50). Big 

HiU beds.—Vary from light gray Is., moderately hard, noncrystalline, to dark gray, 
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argUl. Is., hard, coarsely crystalline. Thickness 27 ± tt. OyerUe Ogontz memb. of 
Stonington beds and form;.t6p dlv. of Upper Ord. Richmond.fm. of Mich. Belong 
to late Richmond Arctic submergence. Exposed from crest of Hinkln's Hill 
(also known as Big Hill) north to E. end of May wood road. Fauna differs from 
that ot Stonington beds. 

Bighorn dolomite. 
Upper Ordovician: Wyoming and southern Montana. 
N. H. Darton, 1904 (Geol. Soc. Am. Bull., vol. 15, pp. 394-401). Bighorn la.—On 

E. side of Bighorn Mtns, Wyo., consists of 250-300 ft of Is., in greater part 
hard and massive. Top memb. Is thin-bedded impure Is. which NW. of Buffalo, 
Wyo., contains large Richmond fauna. Middle memb. is leas massive than 
basal memb. and In places consists of fine-grained, light-colored lss. containing 
numerous corals. Including Halyaitea cqtenulatua. Lower memb. Is hard, mas
sive. Impure Is., light gray or faint buff, with reticulating network of silica, 
which on weathering gives It a very coarse honey-combed appearance; contains 
a few late Ord. fossils. [On p. 434 he says the fossils In lower massive memb. 
are Trenton.] Underlies Little Horn [Madison] Is. [lower Miss.] and overlies 
Deadwood fm. [Upper Camb.]. 

See Iseigh memb. of Bighorn dol. 
A. K. Miller, 1930 (Am. Jour. ScL, 5th, vol. 20, pp. 196-213). [Long discussion of 

faunas ot Bighorn doL, from which he concludes whole fm. Is of Richmond age. 
See under Lander ss. memb.] 

E. Kirk, 1933 (Am. Jour. ScL, 5th, vol, 26, p, 42). I consider lower part of Big
horn dol. to be pre-Maysvllle and post-Trenton, and it probably represents a 
strat. unit not present In eastern United States, 

Bighorn formation. 
Cretaceous: Alberta. 
G, S, Malloch, 1911 (Canada Geol, Surv, Mem, 9, p, 86), applied Bighorn fm. to a 

Cret, fni. In Bighorn coal basin. Alberta, 

tBighorn glacial epoch. 
A name applied by W. W. Atwood and K, F, Mather (Sci,, n. s,, vol. 35, p. 

315, 1912; Jour, Geol., vol, 20> p, 388, 1912; and Geol, Soc. Am. Bull,, 
vol. 23, p. 732, 1912) to the time during which a tiU sheet of pre-
Wiscon.sin age was deposited in San Juan Mtns of SW. Colo. I t was 
expected that the name would be used by E. Blackwelder for a till of 
corresponding age in Bighorn Basin of Wyo. Atwood and Mather later 
replaced the name with Durango glacial stage (and Durango drift) , a 
Colo. name. 

tBighorn moraine. 
Pleistocene: Southwestern Colorado. 
W. W. Atwood and K. F. Mather. 1912 (Jour. GeoL, vol. 20, pp. 392-409), mapped 

and described Bighorn moraine and Bighorn outwash in San Juan Mtn region, SW. 
Colo., the deposits being correlated with glacial deposits of supposedly the same 
age In Bighorn Mtns ot Wyo. Later (U. S. G. S. P. P. 95, p. 14, pi. 1, 1915, 
and P. P. 1C6, 1932) they replaced the name with the locol Colo, name Durango till. 

Big Injun group. 
Big Injun sand. 

Drillers' terms for beds that have been correlated with Burgeon ss. memb. 
of Pocono fm. (Miss.) of western Pa. and equiv. beds in eastern Ohio 
and northern W. Va. So called because of their hardness and thick
ness. In eastern Greene Co., Pa., the top is 1,225 ft. below Pittsburgh 
coal and thickness 250 to 3(X) f t At Mount Morris, Greene Co., the 
sand is called Mount Morris sand, and is 101 ft. thick. In southern Ky. 
and Tenn. the name is applied to an oil-bearing calc. ss. of Miss. age. 
According to W. Stout et al (Geol. of nat. gas, A. A. P. G., 1935, p. 908), 
the Big lujuu sand of SE. Ohio and northern W. Va. is Black Hand cgl. 
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Big Lake lime. 

A subsurface gas-bearing Is., 10 ft. thick, in Clear Fork fm. of Big Lake 

oU pool, Reagan Co., Tex. 

Big Lake Big lime. 

A subsurface Perm. Is. series, 2,000-3,500+ f t thick, in western Tex. 

(Pecos River region), extending from Big Lake to Yates on W, and S, 

and to N. Mex. line on N. Appears to lie 1,500 to 1,700 ft. higher than 

AmarUlo Big lime. 

Big Mountain shale member (of Keyser limestone). 

Lower Devonian (Helderberg) : Northern West Virginia and western 

Virginia. 

F, M, Swartz, 1929 (U, S, G, S, P, P, 158, p, 29), Big Mtn sh. memh,—Greenish 
to yellowish ceUc, sh, with some Impure lss.; separates upper Is. memb. ot 
Keyser Is. from lower Is. memb. In parts of W. Va. and western Va. as far. S. 
as Bolar Springs, where it werlges out and is replaced by part of the massive 
Clifton Forge ss. memb. of Keyser Is., with which It Intertongues to N. Is 
61 ft. thick at Big Mtn, about l i ^ mi. W. of village of Upper Tract, Pendleton 
Co., W. Va., but thins to N. and S., being 45 ft. thick near Franklin and 
WardensvlIIe, W. Va., and 10 f t a t Strait Creek, Highland Co., Va. 

Big Red . 
A term that bas been applied by drillers in western Pa. to the part of 

Conemaugh fm. that is known as "Pittsburgh Reds." Also to younger 
beds of the Conemaugh that are known as "Washington Reds;" also 
to the still younger Birmingham sh. memb. of the Conemaugh. 

Big Red Cave. 
Drillers' name for 30 to 125± ft. of beds in Conemaugh fm. (Penn.) of 

W. Va., that lie in interval btw. Moundsville and Murphy sands and 
are believed to correspond to the beds luiown as "Pittsburgh Reds." 

Big SheU. 
A term applied by drillers of western Pa. to Patton sh. memb. of Pocono fm. 

Big Sheep volcanics. 
Age ( ? ) : British Columbia. 

C. W. Drysdale, 1916 (Canada Geol. Surv. Summ. Bept. 1915, p. 78). 

Big Snowy group. 
Mississippian: Central Montana. 
II. W. Scott, 1935 (Geol. Soc. Am. Proc. 1934, p. 367). Big Snowy group Is 

made up of Kibbey, Otter, and Heath fms. Is mainly variegated shales with 
intercalated lss. and sss. Overlies Madison Is. 

H. W. Scott, 1935 (Jour. GeoL, vol. 43, No. 8, p t 2, pp. 1011-1032). Big Snowy 
group.—New name for lower part of beds heretofore assigned to Quadrant fm. 
in central Mont True Quadrant fm. Is absent In central Mont, where the 
rocks heretofore assigned to It are all of Miss, age, are all older than typical 
Quadrant fm., ot Quadrant Mtn, Yellowstone N a t Park (which is of basal 
Penn. age and unquestionably a westward extension of Tensleep ss.. Into which 
It grades), and are also older than Amsden fm., which is Miss, and underlies 
the Quadrant of Quadrant Mtn as well as the Quadrant of southern Mont, 
and overlies Big Snowy group In central Mont. This gi'oup has max. thickness 
of 1,200 ft. and rests on Madison Is. It Is named for Its extensive distribution 
and excellent exposures In Big Snowy Mtns. I t is also exposed in Little Belf 
Mtns, Castle Mtns, and Lombard Hills. I t is divided Into 3 conformable fms.. 
In descending order. Heath fm. (new name). Weed's Otter fm., and Weed's 
Kibbey fm. It Is absent in Yellowstone Park, also in north-central Wyo. and 
southern Mont In 1931 (U. S. G. S. P. P. 165. pp. 135-149) F. Reeves, although 
calling these rocks Quadrant fm., suggested that the upper Ls. of the unit Is 
Amsden fm., a suggestion that lias been verifled by writer's work. In most areas 
there Is uncon. (not angular) btw. Amsden and Quadrant and btw. Amsden 
and Tensleep, but In Three Forks region there Is evidence that would support 
theory of continuous deposition. 
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B i g S p r i n g s l imes tone . ( I n L e c o m p t o n l imes tone . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , n o r t h w e s t e r n Missour i , s o u t h w e s t 

e r n I o w a , a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 44, 47). Big Springs la.— 
Bluish gray to light gray, massive, jointed, and quite fossiliferous. Thickness 
1 to 3 f t Overlies Doniphan sh. and underlies Queen HIU sh., all included In 
Lecompton Is. Recognized in Nebr., Iowa, Mo., and Kans. Exposed near Big 
Springs, Kans. [N. of Big Springs, Douglas Co., Kans. : Condra, 1937.] 

B ig S p r u c e K n o b s a n d s t o n e . 

M i s s i s s i p p i a n : S o u t h e r n W e s t V i rg in i a . 

D. B. Reger, 1920 (W. Va. Geol. Surv. Rept. Webster Co., pp. 214, 221-223). Big 
Spruce Knob aa.—Greenish gray flaggy stratum, 0 to 30 f t thick, lying 370 to 648 
ft. below Pluto coal and resting on Big Spruce Knob sh, or on underlying Big 
Spruce Knob coal. Named for exposure at base of Big Spruce Knob, Pocahontas 
Co. Lies 750 ft, below Princeton cgl, and 837 ft, above Greenbrier Is. Included 
In Mauch Chunk. 

B i g S p r u c e K n o b s h a l e . 

M i s s i s s i p p i a n : S o u t h e r n W e s t V i r g i n i a . 

D. B, Reger, 1920 (W, Va, Geol. Surv. R ^ t Webster Co., pp. 214, 22S-224). Big 
Spruoe Knob sh.—Gray sh., 0 to 2 ft. thick, containing plant fossils. Underlies 
Big Spruce Knob ss. and overlies Big Spruce Knob coat Exposed on Big Spruce 
Knob, Pocahontas Co. Included in Mauch Chunk. 

B i g s t o n e m o r a i n i c s y s t e m . 

P l e i s tocene (Wiscons in s t a g e ) : S o u t h D a k o t a a n d w e s t e r n M i n n e s o t a . 

F. Leverett, 1932 (U. S. O. S. P. P. 161, pp. 105-111). [Members not named, 
except that Fergus Falls moraine belongs to it. Southernmost part is In Big 
Stone and Swift Counties, Minn., and along SW. side ot Big Stone Lake, S. Dak.] 

B ig S t o n e G a p s h a l e . 

Uppe r D e v o n i a n a n d lower M i s s i s s i p p i a n : S o u t h w e s t e r n V i rg in i a . 

G. W. Stose, 1923 (Va. Geol. Surv. BulL 24). Big Stone Oap ah.—Black sh., generally 
soft, but contains some beds of harder, platy, dry, dull-black argillite. Thickness 
3'-;0± f t Has same lithologic character as Chattanooga sh. a t Chattaiyjoga. 
Ulrlch identifies fossils from upper 100 ft. as of Sunbury age and those from 
lower part as of Cleveland and Huron age. Was not found in any section where 
Chemung rocks are recognized and relation to Chemung Is therefore not positively 
established. Rests on Portage sh. and underlies Price ss. Named for Big Stone 
Gap, SW. Va. 

J. H. Swartz, 1926 (ScL, n. s., vol. 64, p. 226). Big Stone Oap sh. contains typical 
Chemung fossils and IB definitely Dev. 

J . H. Swartz, 1927 (Am. Jour. Set., 5th, vol. 14, p. 498). The evidence to be pre
sented later indicates a Miss, age for upper part and a Dev. age for lower port 
of Big Stone Oap sh. of Stose and Ulrieh. The name Big Stone Oap Is here re
stricted to uppermost part. (See Big Stone Oap memb.) 

T h e U. S. Geological S u r v e y a t p r e s e n t a d h e r e s to o r ig ina l deflni t ion of B i g 

S tone G a p sh. 

B i g S tone G a p m e m b e r (of C h a t t a n o o g a s h a l e ) . 
D e v o n i a n or C a r b o n i f e r o u s : S o u t h e r n T e n n e s s e e a n d s o u t h w e s t e r n V i rg in i a . 

J. H. Swartz, 1927 (Am. Jour. ScL, 5th, voL 14, pp. 485-199). The Big Stone Gap 
sh. of Ulrlch and Stose has been shown by direct and continuous tracing to be 
northward continuation of Chattanooga sh. of type area. Such being the case, the 
term Big Stone Oap sh. must be abandoned for prior term Chattanooga ah. 
Throughout whole area [Chattanooga, Tenn., to SW. Va.] the CHiattanooga sh. 
[restricted] is divisible into 3 members: (1) An upper black sh. memb., to which 
the term Big Stone Gap is here restricted ; (2) a middle gray sh. memb., here 
called Olinger memb.; and (3) a lower black sh. memb. here designated Cumberland 
Oap memb. The Big Stone Gap memb. Is separated from underlying Olinger 
memb. by an uncon., which Is most marked in SE. Tenn. and which may be absent 
in NE. Tenn. and SW. Va. The Big Stone Gap memb. extends continuously from 
Chattanooga area to Big Stone Gap and beyond. At Cameron HUl, Chattanooga, 
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It Is % Inch thick; at Apison, 16 mi. away, it is 2 ft 10V4 In. thick ; from here to 
Lafollette It remains approx. 2 ft. thick ; btw. LafoIIette and Cumberland Gap, on 
Va.-Tenn. border. It jumps suddenly to 81 ft. In thickness ; at Big Stone Gap it is 
at least 96 ft. 5 In. thick. Is overlain, with sharp contact, by the gray Glen-
dale sh. 

J. H. Swartz, 1929 (Am. Jour. Sci., 5th, vol. 17, pp. 431-448), assigned his 
restricted Chattanooga sh., as deflned above, to Miss., but U. S. Geol. Sur
vey tentatively classifles these beds as Dev. or Ca!bf. 

Big Thompson schist. 
Pre-Cambrian: Central northern Colorado (Larimer County). 
M. B. Fuller, 1924 (Jour, GeoL, vol, 32, pp, 61-63). Big Thompson achiat.—A seriea 

of metamorphosed sss,, shales, and lss, with a small amount of cgl. The strata are 
a series of Interbedded metamorphosed crystalline rocks derived by regional and 
contact metamorphism against granites which cut through the schists In stocks, 
batbyllths, and numerous dikes. There is a definite regular gradation of Big 
Thompson schists from the highly metamorphosed, dense black biotite-slUlmanite 
schists of the Continental Divide and Estes Park region eastward through quartz-
blotite and chlorite schists to pure quartz schists in Lovcland Canyon. All the 
diverse phases are Interbedded, show transition varieties, and, although clearly 
graded from W. to E., are undoubtedly parts of same formation. In" general the 
schlstoslty Is parallel to original bedding of the sediments. 

Named for Big Thompson River, which, in traversing E. slope of Front 
Range, has exposed a complete section of the schist. 

Big Valley bed, (In Strawn group,) 
Pennsylvanian: Central Texas, 
N, F, Drake, 1893 (Tex, Geol, Surv, 4th Ann, Rept,, pt, 1, pp, 374, 380), Big Valley 

bed.—In descending order: 150 ft, of bluish and sandy or black and shaly clay; 
150 ft, of ss., mostly massive but In part flaggy and a little shaly; and 200 ft. of 
clay, generally blue, with considerable blackish sh. and a little ss. Is memb. ot 
Strawn dlv. Underlies Brown Creek bed and overUes Bull Creek ss. 

Named for Big VaUey, Mills Co, 

Bijiki iron-formation member (of Michigamme slate). 
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Marquette 

distr ict) . 
C, R, Van Hise and W, S, Bayley, 1895 (U, S, G, S, 15th Ann. Kept, p. 596). Bijiki 

schist.—Peculiar schist with some qtzites. Thickness 520 ft. Equivalent In age 
to Goodrich qtzite of W. part of Marquette dist. Named for exposures near mouth 
of BlJIkl River. 

Later repts by C. R. Van Hise and others stated that Bijiki schist overlies Goodrich 
qtzite, and assigned it to upper Huronian. (See U. S. G. S. BulL 300, 1909, and 
U. 8. G. S. Mon. 52, 1911.) 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. 8. G. S. P. P. 184), changed name to 
Bijiki iron-fm. memb. and Included It In Michigamme sL 

Billhook formation. 
Upper Jurass ic : Southwestern British Columbia (Harrison Lake region). 
C. H. Crickmay, 1930 (Oeol. Mag., vol. 67, p. 487 and map). Billhook fm.— T̂uff, 1,800 

ft thick, carrying "Cadoceras" sp. Uncon. underlies Kent fm. (Upper J.) and over
Ues Mysterious Creek fm. (Upper J.). [Derivation of name not stated and no geo
graphic feature of that name shown on map.] 

Billings sand 
A subsurface sand, of Penn. age and 12 f t thick, in central northern Okla., 

reported to correlate with basal part of Pawhuska fm. 

Bill's Creek beds. 
. Upper Ordovician (Richmond) : Northern Michigan (Delta County). 

R. C. Hussey, 1926 (Mich. Univ. Mus., Geol. Contr., vol. 2, No. 8, pp. 113-150). 
Bill's Creek beda.—Largely tbin-bedded sh., with a few thin layers of Interbedded 
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argUI. Is., highly fosslUferous. Chief exposures on BiU'g Creek and along E. shore 
of Little Bay de Noc. Total thickness about 88 ft The lowest beds of Upper 
Ord. Richmond fm. of Stonington region of Mich. Dlscon. overlain by Bay de 
Noc memb. of Stonington beds. Lower part of the beds may not belong to the 
Richmond. 

BUoxl sand. 
Pleistocene: Southeastern Louisiana and southern Mississippi. 
L, C. Johnson, 1891 (GeoL Soc. Am. Bull., vol. 2, pp. 24-25). The coastal sands, or 

Biloxi aanda, as the deposits, of the strip immediately adjoining the salt water of 
Mississippi Sound are caUed,' represent now, by reason ot inbdem subsidence, a 
remnant only of their former extent. The strip varies from zero to a width of 
several mi., stretching, as usually understood, from the Rigolets (or mouth of 
Pearl River) to Mobile Bay. Consist essentially of thin alternating layers of 
sand and yellowish brown or blue day, similar to deposits now in process ot 
accumulation upon floor of the sound. Thickness from tnringtf at BUoxI, Pass 
Christian, and other places, 80 or 100 ft. Wanting at Ocean Spring. Younger 
than Pontchartrain clays. 

See further explanation under Pontchartrain clay and Port Hudson fm. 

Named for Biloxi, Harrison Co., Miss. 

Bimber Run conglomerate member. 
Devonian or Carboniferous: Northwestern Peimsylvania (Warren County). 
K. E. Caster, 1934 (Bulls. Am. Pal, voL 21, No. 71, p. 86, table opp. p. 61). Sala

manca ogl. suite Is usually Initiated by a basal cgL which merits differentiation. 
Is weU developed 8. of Warren along Allegheny River. Bimber Run ogl. memb. Is 
suggested for it, from Its occurrence on this run and S. of Its mouth, in Watson 
Twp, Warren Co., Pa. Max. thickness In type section 100-f ft In Pa. repts has 
been called "Venango second B ss.," also "Tan'ners Hill quarry rock," in contra
distinction to overlying upper Salamanca cgl. Is lenticular and not present much 
E. of Kinzua or Great Bend of Allegheny Biver; does not extend, so far as 
known from weU logs, W. of TltusvUIe meridian. [See also 1934 entry under 
£alatnanca cgl.] 

tBingen formation. 
tBingen sand. 

Upper Cretaceous (Gulf series) : Southwestern Arkansas, southeastern 
Oklahoma, and northwestern Louisiana. 

E. T. Hill, 1888 (Ark. Geol. Surv. Anu. Rept 1888, voL 2, pp. 66-68). Bingen 
aanda.—Extensive aren. fm., consisting of flne white quartz sand with occasional 
thin beds of lignite. Can only be classified as Isolated outcrops of concealed west
ward continuation of upper and lower beds of typical Camden series. Inclndes 
many nodular concretions of iron ore and often extensive l a y ^ of ferruginous 
ss. Constitutes most of sandy uplands of eastern Howard, western Hempstead, 
southern Sevier, Little River, Nevada, and Clark Counties, Ark. Occupies same 
relative position above Arkadelphia shales as does Camden series. Indnded In 
Eocene. 

A C. Veatch, 1906 (U. 8. G. 8. P. P. 46, table opp. p. 16. pp. 2»-26). Bingen 
aand.—Near-shore deposits, of white or brown sands and days containing some 
greensand and considerable lignite or lignitlferoas matter. Max. thickness over 
500 ft. Basal fm. of Upper Cret. Time equiv. of Woodbine sand. Eagle Ford 
clay, and Sub-ClarksvlUe sand [Blossom sand]. Underlies Brownstown fm. and 
overUes Washita group. 

I s now divided into Toklo fm. above and Woodbine sand below. See under 
TokU) fm. 

Named for exposures near Bingen, Hempstead Co., Ark. 

Bingham quartzite. 
Pennsylvanian: Central northern Utah (Bingham distr ict) . 
A, Keith, 1905 (U. S. G. S. P. P. 38, pp. 33-37, map, sections). Bingham qtzite.—-

Chiefly flne-gralned qtzites and SBB., more or less siUcifled, Mostly white and fre-
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quently vitreous. In lower portions of the qtzite, especially below the Jordan is,, 
a sUght banding Is seen In many places, also cross bedding. In upper part of 
fm., particularly above Highland Boy Is,, are many layers of ripple-marked argiU. 
and slightly calc. ess. In places very thin layirs of flne-grnlned quartz cgl, occur. 
ThickneBE exposed In Bingham dist. probably 8,000 or 10,000 ft., but neither top 
nor bottom of fm. appears In this dist. Is Interbedded with many Is. masses, the 
most prominent of which are here named Phoenix Is. lentil, 0 to 300 ft thick; 
Tilden Is. lentil, 100 ft,; Yampa la. lentil, 0 to 400 ft.; Highland Boy la. memb., 
0 to 400 ft,; Commercial Is. memb., 0 to 200 ft, ; Jordan Is. memb., 20 to 800 t t ; 
Lenox Is. memb., 200 ft.; Butterfleld la. memb., 300 f t 

B. S. Butler, 1920 (U. S. G. S. P. P. I l l , p. 348). The Important Jordan and Com
mercial lss. occur In lower part of Bingham qtzite, and the Highland Boy, Yampa, 
and other Iss. possibly considerably higher. 

Binnewater sandstone. ( In Salina formation.) 
SUurian: Southeastern New York. 

C. A. Hartnagel, 1905 (N. Y. State Mus. BulL 80, pp. 842-357), divided Salina beds 
Pt High Falls region of eastern N. Y. into (descending) ; Rosendale cement; WU
bur Is.; Binnewater qtzites (the so-called Clinton qtzites) ; and High Falls sh. (red 
sh.). Of the Binnewater he says: South from High Falls the qtzite below the 
Wilbur Is. becomes more calc. and of a shaly nature. 

In 1906 A. W. Grabau (N. Y. State Mus. Bull. 92) designated these beds as Binne
water ss., by which name they have since been known. C. Schuchert In 1916 
(Geol. Soc. Am. Bull., vol. 27, pp 540-542) assigned to them a thickness of 32 to 
35 ft. in Blnnewater-Hlgh Falls region. 

Named for occurrence a t Binnewater, 7 mi. SW. of Kingston, Ulster Co. 
See also under Bertie Is. memb. 

Binney sand. 
A subsurface sand, of Penn. age, in BLnney-Hohertz field, Stephens and 

Palo Pinto Counties, north-central Tex., lying a t 1,700 ft. depth. 

Birch Creek schist. 

Pre-Cambrian: Eastern Alaska. 

J. E. Spurr, 1898 (U. S. G. S. I8th Ann. Rept, pt. 3, pp. 140-145, 224). Birch 
Creek series.—-Chiefly qtzite schists, generally of light gray color, but locally they 
pass Into darker, finer grained, and even graphitic schists. The typical rock is a 
qtzite, hard and white in the less-sheared portions. There are also found, although 
rather sparingly, schists of igneous origin, being dikes which have Intruded Into 
the sed. series previous to the shearing. In some places the contact btw. this 
Igneous schist and the sed. qtzite schist was seen, proving its dikelike nature. 
So far as noted, these Intrusions were of granite in its various phases. Thickness 
of Birch Creek series about 25,000 ft. The Birch Creek series forms the oldest 
sed, series known. It underlies Fortyi-ille series and rests on the basal granite. 
Named for exposures in Birch Creek dist. 

In subsequent repts the associated igneous rocks, which range in composi
tion from basic greenstones and hornblende schists to acidic intrusives, 
have been both included in and excluded from Birch Creek schist. The 
present approved definition restricts the name Birch Creek schist to the 
sed. rocks, although the associated igneous rocks may for convenience be 
mapped with the Birch Creek. The assemblage is susceptible of subdi
vision as more detaUed work is do;ie. The rocks designated by Spurr as 
"Portymile series" are in part Birch Creek schist and in part of Paleo
zoic age, and that term has been discarded. 

Birch Creek limestone bed. (In Ochelata formation.) 
Pennsylvanian: Central northern Oklahoma (Osage County). 

C. F, Bowen, 1918 (U, 8, ©, S, Bull. 686D, pp, 17-19). Birch Creek Is,—Hard, 
Ught-gray, crystalline, somewhat dolomltlc Is,, sparingly fossUitirous, Thickness 
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4 ± ft. Laterally it grades into limy ss. Is overlain and underlaii: by thick 
sss. Lies 70-115 tt. below Bigheart ss. in T. 24 N., R. 10 E. Named f- exposure 
in bluffs on N. side ot Birch Creek, near E. edge cf SE. Vi sec. 25, T. 24 N., 
R. 10 E. 

0 . B. Hopkins and S. Powers, 1919 (U. S. G. S. BuU. 686S, o. 239. pi. 38). Above 
the 55 to 70 ft. of sh. which overlies Clera Creek ss. is r ' t h t r , >ries of sss. 
which is substantially = Ok('sa and Torpedo sas. of twps to N. At bTuv, or a t some 
places 12 to 15 ft. above base, of tliis sorii-s of sss. is a sandy Is., 0 to 11 f t 
thick, nanied B'lrch Creek Is. by Bowen. In NE. corner of T. 24 N., R 11 E. this 
Is. is replaced by ss. 

I s a bed a t or n e a r b a s e of T o r p e d o ss . m e m b . of Oche la t a fm. 

B i r c h L a k e s a n d s t o n e . 

U p p e r C r e t a c e o u s : A l b e r t a a n d S a s k a t c h e w a n . 

S, E. Slipper, 1918 (Canada Geol. Surv. Summ. Kept. 1917, pt. C, p. 8) . 

B i r c h L a k e se r ies . 

P r e - C n m b r i a n : O n t a r i o . 

E. M. J. Burwash, 1922 (Jour. GeoL, vol. 30, p. 396). 

B i r d C r e e k l i m e s t o n e m e m b e r (of B u c k C r e e k f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

C. P. Bowen, 1918 (U. S. G. S. BuU. 686L, p. 137, pi. XXI) . Bird Creek fs.—Lowest 
Is. exposed over any considerable part ot area (Tps 24, 25, and 26 N., Rs. 6 and 7 
E. ; Tps 25 and 26 N., R. 5 E. ; T. 26 N., R. 4 E.). Is a dense, flne-gralned non
crystalline rock 4 ± ft. thick. On fresh surface is commonly lead-gray to black 
and weathers to a dirty butf or yellow. When struck with hammer it breaks 
along bedding planes with comparatively smooth surfaces. Few fossils. Ia hard 
and fairly resistant to erosion but does not produce a marked topog. effect. Ia 
older than Stonebreaker Is. Named by K. C. Heald (rept in preparation) from 
exposures in T. 27 N., R. 8 E. 

K. C. Heald, 1919 (U. S. G. S. Bull. 686Q, pp. 214, 216). Bird Creek !s.—In most 
places where seen there is but a single bed, 2 + ft. thick, bnt at a few localities 
there are two beds separated by 6 ± ft. of sh. The rock is hard and very brittle. 
Both weathered and fresh surfaces are dark bluish gray, so dark that many 
samples might be called black. Is characterized by a distinct brachlopod fauna. 
Lies 5 0 ± ft. bolow Cri/pfozoonrbearlng Is., about 70 tt. above Turkey Run Is., and 
n little more than 100 ft. above "red lime" at top of Pawhuska Is. Named for 
exposure on valley sides of Bird Creek and tributaries. 

B i r d h e a d s a n d s t o n e m e m b e r ( o t T b e r m o p o l l s s h a l e ) . 

U p p e r C r e t a c e o u s : C e n t r a l s o u t h e r n M o n t a n a ( B i g h o r n a n d Ye l lows tone 

C o u n t i e s ) . 

W. T. Thom. Jr., G. M. Hall, C. H. Wegemnnn, and G. F. Moulton. 1935 (U. S. G. S. 
Bull. 856). Birdhead s.t. memb.—Rim-forming ss. 0 to 15 ft. thick, lying about 
130 tt. above base of Tbermopolls sh. in Bighorn Co. and Cro'R* Ind. Res., Mont 
Birdhead Coulee cuts across the ss. In T. 3 S., R. 27 E., Yellowstone Co. 

B i r d M o u n t a i n g r i t 
U p p e r O r d o v i c i a n ( ? ) : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) . 

T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept., pt. 2, pp. 337-340). There is little 
doubt that Bird Mtn grit oiwl cgl. occupies same strat. relations to schists of 
Taconic Range E. of it as the upper Sil. Rensselaer grit [Lower Camb. 1 now] 
does to those of same range in Mass. and N. Y. [Bird Mtn is in Castleton quad., 
W. ot West Rutland.] 

T. N. Dale, 1900 (U. S. G. S. 20th Ann. Rept., p t 2, pp. 15-23). Bird Mtn grit.— 
Grit and cgl. Interbedded with muscovlte (sericite) schist; pebbles of pre-Camb. 
granite and gnei.'^s and cither Camb. or Ord. crystalline is., and calc. and micaceous 
qtzite. Is petrographlcally different from Rensselaer grit. Probably belongs In 
upper part of Ord. and later than Calclferous. OverUes Berkshire schist [which 
is now liassifled as Upper and Middle (Trenton) Ord.] 
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t B i r d s e y e l imes tone . 

A desc r ip t i ve t e r m app l i ed in a t i t u l a r s ense in e a r l y N. Y. r e p t s to Low

vil le is . I t Ls sa id to l iave first been u,'5ed by A m o s E a t o n in 1824, t h e 

n a m e be ing sugges ted by t h e " e y e s " o r l ight -colored specks due in p a r t 

t o a c h a r a c t e r i s t i c fossi l supposed to be a f o rm of co ra l a n d now k n o w n 

a s T e t r a d i u m ce l lu losum. As defined by L, V a n u x e m in 1838 (N, Y, 

Geol, Surv , 2d Rept . , pp , 255, 257, 2S3) i t i nc luded a l l r ocks b t w . T r e n t o n 

Is, a n d "Ca lc l f e rous s a n d r o c k " [ B e e k m a n t o w n ] , a n d t h u s inc luded P.liiok 

R i v e r a n d Cliazy lss. I n 1S42 (Geol, N, Y,, p t . 3 ) V a n u x e m defined it 

a s l ower p a r t of B lack R i v e r Is,, a s ove r l a in by g rey Is. f o r m i n g upper 

p a r t of t h e B lack R ive r , a n d a s u n d e r l a i n by Chazy Is, In 1890 C la rke 

a n d S c h u c h e r t repl; iced t h e d e s c r i p t i v e t e n n " B i r d s e y e " wi t i i LuwviUc 

Is., by wliich n a m e it is k n o w n t o d a y . 

bird.soye p o r p h y r y . 

A d e s c r i p t i v e t e r m t h a t h a s been appl ied to a local m a s s of iiorjiliyry of 

p r e -Camb . age in Socor ro Co,, N. Mex. , and al.so to n loca l m a s s of 

p o r p h y r y of T e r t . age in S tock ton a n d Fa i r f ie ld region, U t a h . 

B i r d s o n g s h a l e . 

L o w e r D e v o n i a n ( H e l d e r b e r g i a n ) : W e s t e r n Teniiessoo (Teii i icsseo River 

Val ley fegioi i ) . 

C. O. Dunbar, 1918 (Am. Jour. Sci., 4th, vol. 46. p. 741). Birdsoiui KII.—ninlsh shaly 
Is. and sli., :-i5 to 65 ft. thick. Uncon. ninlerlies l)(Haturvillr chert and uncon. 
overlies Olive Hill fm. Typically tlevelopetl along valley of Birdsong Creek, 
Benton Co., where it is about 4.''i ft. thick. Very f(ts.'^ilit"erous. Correlated with 
New Scotland. Included In Helderberf^ian or Linden group. 

B i rd S p r i n g f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) . 

D. F. Hewett, 10.11 (U. S. G. S. P. P. 102, pp, 9, 21, etc.). Bird Spring fm.—Gray 
Is. and dol., in beds ranging in thickness from thinnest laminae to 60 ft., separated 
by sh. and ss. ; from Goodsprings northward a conglomeratic ss. at base; many 
ijeds in upper 1,000 ft. weie doobtles.s originally tloL, but it appears probable the 
remaining lower part was maile up wholly of Is., sh., and ss. Thickness 2,500± 
ft. Rests uncon. on Monte Cristo Is. (Miss.) and underlies Supai fm. (Perm.). 
Large I'enn. fauna (listed). Underlies a lar.̂ ze ari>a in Bird Spring Range. [Mr. 
IZewett sent an advance copy of his Goodsprings section, and the names he 
proposed to apply to the fms., to W. S. Glock. who in 1929 (Am. Jour. Sci., 5th, 
vol. 17. pp. 32f)-339) described the Bird Springs fm. in east-central part of Spring 
Mtn Uange. Goodsprings quail.] 

C. H. Longwell and C. O. Dunbar, 1936 (Geol. Soc. Am. Proc. 1935, pp. 89, 375). 
Fusulinas collected in Las Vegas quad, indicate upper 2,900 ft. of Bird Spring 
fin. correlates with Wolfcanip and Leonard fms. of west Tex., and the Bird Spring 
is thorefori' considered to tje Perm. The upper 1,500 ft. correlates with Leonard 
and the 1,400 ft. next below with the Wolfcnmp. 

tJBirdsvil le f o r m a t i o n ( a t so t B i r d s v i l l e g r o u p ) . 

M i s s i s s i p p i a n : W e s t e r n K e n t u c k y a n d s o u t h e a s t e r n I l l ino i s . 

E. 0. Ulrlch, 1004 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 109). Birdsville 
fm.—Shales, sss., and thin Iss. composing upper fm. of Chester group. Overlies 
Tribune Is. and underlies [uncon.] M,-insfielri ss. (Penn.). 

E. O. Ulrieh, 1916 (Geol. Soc. Am. Bull., vol. 27. p. 157). Upper Chester or Birds
ville group.—Includes all ot.Chester series of western Ky. and 111. above base of 
typical Cypress ss., which is uncon. on older rocks. 

Now d iv ided i n to seve ra l n a m e d fms . a n d d i s c a r d e d . (See 111. c h a r t . ) 

N a m e d for B i rdsv i l l e , L i v i n g s t o n Co., K y . 
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B i r m i n g h a m s h a l e m e m b e r (of C o n e m a u g h f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d n o r t h e r n W e s t V i rg in i a . 

J. J. Stevenson, 1876 (2d Pa. (ieol. Surv. Rept. K, p. 79). Birmingham ah.—A dark 
thinly laminated sh. nearly 50 ft. thick, which occurs below Morgantown ss. at 
Pittsburgh. Joints pass through the mass. Outcrops at Birmingham station 
[Just W. ot Pi t tsburgh]. 

P. E. Raymond, 1909 (Sci., n. s., vol. 29, pp. 946-941). Base of Birmingham ah., of 
Conemaugh series of western Pa., lies 25 ft. above top of Ames Is. 

E. W. Shaw and M. J. Munn, 1911 (U. S. G. S. Burgettstown-Carnegie folio. No. 
177, p. 4). Birminghatn sh. memb. of Conemaugh fm. overlies Berlin 2oaI and 
extends up to Elk Lick coal (or Elk Lick clay where present). Consists of sh., 
sandy eh., and some ss. Thickness 50 to 60 ft. 

t B i r m i n g h a m brecc ia . 

L o w e r O r d o v i c i a n : N o r t h e r n c e n t r a l A l a b a m a ( B i r m i n g h a m q u a d r a n g l e ) . 
E. A. Smith, 1890 (Ala. Geol. Surv. Rept. Cahaba coal fleld, p. 152). Birmingham 

breccia.—Breccia made up of angular fragments, chiefly from Knox doL, and is 
of course younger than Knox dol. Occurs in greatest volume In Salem Hills, bnt 
also at other places [mentioned], including Birmingham. Has been caUed Bir
mingham breccia by Mr. Russell of U. S. Geol. Survey [unpublished] and Salem 
breccia by State Survey. This breccia belongs perhaps to Trenton or Pelham Is. 

P reoccn i i i ed by B i r m i n g h a m sh . m e m b . of C o n e m a u g h fm., a n d r e p l a c e d by 

A t t a l l a c h e r t cgl. m e m b . of C h i e k a m a u g a Is. 

N a m e d for e x p o s u r e s a t B i r m i n g l i a m . 

B i r m i n g h a m rod bed. ( I n C o n e m a u g h fo r ina t ion . ) 
P e n n s y l v a n i a n : W e s t e r n M a r y l a n d a n d P e n n s y l v a n i a . 
C. K. Swartz 1922 (Md. Geol. Surv. vol. 11, p, 63, pi, 6), applied Birmingham red 

bed to red beds in western Md. and Pa. that occur at s t r a t horizon of Birmingham 
sh. and Grafton ss. 

B i r m i n g h a m m o r a i n e . 
Plei. ' itdcene (Wiscons in s t a g e ) : S o u t h e a s t e r n Mich igan . S h o w n on m o r a i n e 

m a p (fig. 7) in U.S.G..S. D e t r o i t folio (No. 205) , p . 9, a l so on m o r a i n e 
m a p (pi. 32) in U.S.G.S. Mon. 53. N a m e d for B i r m i n g h a m , O a k l a n d Co. 

B i s b e e g r o u p . 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : S o u t h e a s t e r n Ar i zona . 
E. T. Dumhle, 1902 (Am, Inst. Min. Engrs. Trans., vol. 31, pp. 696-715). Bisbea 

beds.—Consist ot (descending): (1) Interbedded sands and clays; (2) inter
bedded lss., clays, and sands, with oysters at base and Caprotina and other 
fossils at top : (3) lss. and clays containing Trigonia, Exogyra, and other fossils; 
and (4) interbedded sands and clays with cgl. at base. Of Cret. age. Exposed 
at Bisbee, Ariz, (whence the name) and in Rucker Canyon. 

F. L. Ransome, 1004 (U.S.G.S.P.P. 21, p. 56). Bisbee group.—Same unit as 
Dumble's Bisbee beds, but In Bisbee quad, is here divided into 4 fms. (descending), 
Cintura fm., Mural Is., Morita fm., and Glance cgl. 

B i s h e r f o r m a t i o n . 
S i l u r i a n ( N i a g a r a n ) : S o u t h w e s t e r n Ohio ( H i g h l a n d a n d A d a m s C o u n t i e s ) 

and n o r t h e r n K e n t u c k y ( L e w i s C o u n t y ) . 

A. F. Foerste, 1917 (Ohio Jour. Scl., vol, 17, pp. 189, 100), Bisher memb.—Lower 
nieinb, of West Union fm, in Highland and Adams Counties, [West Union as 
here used extended up to base of Cedarville dol.] Typically exposed NE. of 
Bisher Dam [about 1 mi. S. of Hillsboro]. Contains a very characteristic fossil 
horizon about 9 ft. above base, and several other layers, less abundantly fossll-
ifeious, occur btw. 12 and 20 ft. farther up. Underlies Lllley memb, of West 
Union, 

A, K, Foerste, 1919 (Ohio Jonr. Scl., vol. 19. pp. 307-375). Bisher memb. of West 
Union fm.. 45 ft. thick, corresponds to Lower or West Union Cliff of Orton. Is 
faunally distinct from overlyin;.: Lllley memb., and Is of upper Clinton age. 
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A. F. Foerste, 1923 (Denison Univ., Sci, Lab, Jour,, vol, 20, pp, 41-43). Bisher fm. 
corresponds approx, to West Union or Lower Cliff of Prof, Orton, and this name 
would have been retained if Prof, Orton ever had described any section from 
West Union area, or had designated at Hillsboro the same boundaries btw. the 
West Union and Springfield beds as those adopted later btw. the Bisher and 
Lilley fms. The Bisher fauna can be traced from Hillsboro southward throughout 
Highland and Adams Counties, Ohio, and Lewis Co,, Ky., as far S. as N. part 
of Fleming Co., Ky. Has not been identified anywhere N. of Hillsboro, Ohio, 
altho the strata immediately beneath Springfield Is. along creek V6 ml. W. of Port 
William, NE. of Wilmington, Ohio, appear to contain a somewhat similar fauna. 

, But no trace of overlying Lilley fauna is to be found so far N. 

A. F. Foerste, 1935 (Denison Univ. Bull., Sci. Lab. Jour., vol. 30, p. 128). In 
Lewis Co., Ky., Bisher fm. rests on Ribolt sh. and at most places underlies Olilo 
black sh.. but on Ohio River at Vanceburg it is overlain by Greenfield dol., of 
Cayugan age. [Gives further details on pp. 140-141] 

B i s h o p c o n g l o m e r a t e . 

T e r t i a r y ( M i o c e n e ? i ' : N o r t h e a s t e r n U t a h , n o r t h w e s t e r n Colorado , a n d 

s o u t h w e s t e r n W y o m i n g . 

J . W. Powell. 1876 (Geology of eastern portion of Uinta Mtns, pp. 40, 44, 62, 169), 
Bishop Mtn cgl.—Composed of bowlders and pebbles of ss., qtzite, and crystalline 
•schi.sts, but sss. and quasi qtzites greatly prevail.- Found only In isolated patches 
OS remnants adventitiously preserved from general erosion to which this widely 
spread fm. has been subjected. Thickness 300 ft. [on p. 40, but on p. 170 he says 
1.000 ft. at head of Sheep Creek]. Can be seen on summit of Bishop Mtn, where 
it lies uncon. on eroded beds of Bitter Creek group. A fine exposure can also be 
seen on summit of Quien Hornet Mtn, where it rests on Lower Green River beds. 
On N. side of Sage Creek it uncon. overlies beds of Lower Green River age. 
[In columnar section on p. 40 he shows this cgl. uncon. on Brown's Park group, 
but in text he does not say tliat it anywhere rests on Brown's Park, although 
on p. 62 he says; The Bishop Mtn cgl. is found at different places to lie uncon. 
upon every group of the table which is represented in Uinta Mtns and adjacent 
country.] 

J. D. Sears. 1924 (Geol. Soc. Am. Bull., vol. 35. pp. 279-304) and 1926 (U. S. G. S. 
Bull. 781B, pp. 16, 22), Writer believes Bishop cgl, is = basal memb, of Browns 
Park fm, of Uinta Mtn region, 

W, H, Bradley, 1932 (Wash. Acad. Sci. Jour., vol. 22, No. 11. p. 318) and 1936 
(U. S. G. S. P. P. 185-1). demonstrated that Bishop cgl. is older than Browns 
Park fm., and J. D. Sears accepted Bradley's evidence. 

Some w o r k e r s bel ieve B r o w n s P a r k fin. is P l io . o r inc ludes beds of P l io . 

age , b u t U. S. Geol. S u r v e y t e n t a t i v e l y classif ies i t a s l a t e Mio. or ea r ly 
PUo. 

C a p s B i s h o p Mtn , S w e e t w a t e r Co., SW. Wyo. , n o w k n o w n a s P i n e Mtn . 

B i s h o p s a n d s t o n e . 

C. [R.] Keyes, 1924 (Pan-Am. Geol.. vol. 41, pp. 36, 301). Blihop ss.—Sss., 500 ft. 
thick, underlying Junction lss., overlying Duchesne lss., and composing a middle 
fm. of Flaming Gorge series in Utah. [Assigned to late Juras.slc, but Keyes also 
states that it may correspond to Unkpapa ss. (Upper Jurassic) and Lakota ss. 
(Lower Cre t ) of Black Hills section. Derivation of name not stated.] 

According to A. A. Baker, C. H. Dane, and J. B. Reeslde, Jr., 1936 (U. S. 
G. S. P. P. 183, chart opp. p. 40), the Bishop ss. and Duchesne Is. of 
above rept. are Entrada ss. and Carmel fm., both Upper Jurassic. 

lii.sliop Brook limestone. 
Devonian (Lower) : Central New Yoik (Onondaga County). 
B. Smith. 1029 (N. Y. State Mus. Bull. 281, pp. 27, 32), Bishop Brook la.—^Top 

unit of Manlius group. [See 1029 eatry under Manlius la.] Is gray in color; 
lower portions are in places a mass of cfinoid fragments ; upper layers appear to 
he evenly bedded, but cross bedding ha.s been noted in basal portions. Fauna 
appears to be Helderbergian. but is so far unstudied. Lies uncon. on Pools Brook 
Is., and at Manlius Is uncon. overlain by basal quartz sands of the Onondaga 
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(reworked Oriskany). In Onondaga Co. this fm. is known only from hillside E. 
of Manlius village. Named for Bishop Brook, NE. of Manlius. 

G. H. Chadwlck, 1930 (Geol. Soc, Am, BuU„ voL 41, pp. 80-82). Biahop Brook la., 
as I saw It In fleld with A. E. Brainerd, appears to be essentially topmost Becraft 
or Alsen, high iii Helderbergian, thus emphasizing overlap nature of uncon. seen 
In eastern N. Y. btw. Manlius and Coeymans Iss., flrst pointed out by writer. 

t B l s h o p M o u n t a i n c o n g l o m e r a t e . 

T e r t i a r y (Miocene?) : N o r t h e a s t e r n U t a h , n o r t h w e s t e r n Co lo rado , a n d 
s o u t h w e s t e r n W y o m i n g . 

See B i s h o p cgl, 

t B l s o n beds . 

A pa leon to log ic t e r m app l i ed by O. C. M a r s h t o t h e beds in D e n v e r B a s i n , 

Colo., wh ich w e r e l a t e r n a m e d D e n v e r fm., t h e pa leon to log ic n a m e be ing 

de r ived f r o m p r e s e n c e in t h e beds of B i s o n a l t i c o m i s , a h o r n e d d i n o s a u r . 

B i son b a n d e d m e m b e r . 

P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a . 

F. L. Aurin, H. G. Officer, and C. N. Gould, 1926 (A. A. F. G. Bull., vol. 10, pp. 
786-799). Bison, banded memb.—The upper 150 ft. of Hennessey sh., consisting 
largely of rusty red, blocky, non-fisslle clay shales, characterized by considerable 
number of white or greenish bands or streaks of sh„ here sandy, there calc. These 
bands or streaks are thicker and more numerous than In underlying Fairmont 
memb,, being In some cases 3 to 4 ft, thick. Base Is placed at lowest heavy white 
band of Hennessey sh. Named for tact it is exposed on all sides of Bison, 
Garfield Co. 

B i s s e t t c o n g l o m e r a t e . 
T r i a s s i c ( ? ) : W e s t e r n T e x a s ( G l a s s M o u n t a i n s ) . 

P. B, King, 1927 (Am. Jour. Scl,, 5th, vol, 14, pp. 212-221).. Bisaett fm.—Chiefly 
calc. cgls. derived from underlying beds. In upper part red shales alternate 
with cgl. and in addition a few layers of Is. and dol. appear. Locally red shales 
appear beneath the main cgl. Thickness 0 to 500 [720] ft. UnderUes Comanche 
series with angular uncon. and overlaps undoubted marine Permian fms. (Tessey, 
Gilliam, and upper part of Vidrio). On Bissett Mtn it rests on upper massive 
memb. of Vidrio fm. Named for exposures on NW. and NE. flanks of Bissett Mtn, 
SW. part of Glass Mtns. Absent in NE. part of Glass Mtns. No fossils found. 
May be late Perm., Triassic, Jurassic, or early Cret.; most probably Perm, or 
Trlassic. 

P. B. King, 1931 (Dnlv. Tex. BulL 303S) Biasett fm. Is probably upper Perm., 
but may be Trlassic. 

R. Roth, 1932 (Jour. GeoL, voL 40, No. 8, p. 701), from fleld study believes Bissett 
fm. at type loc. of Bissett Mtn is of Comanche age. Is uncon. on Tessey, QUllam, 
and Vidrio fms, 

P . B. King, 1934 (Geol, Soc, Am, BuU,, vol, 45, pp, 738-739), changed name to 
Bisaett cgl. (the fm, consisting chiefly of cgL) and age to Perm, (7). 

W. B, Lang, 1935 (A, A, P, G, Bull,, vol, 19, No, 2, p, 270). I t is beUeved Bissett 
cgl, represents an accumulation ot lower Triassic sediments of possible Moenkopl 
time equivalence and therefore considerably older than the terrestrial Dockum 
and Santa Rosa deposits farther N, 

P . B. King, 1935 (A. A, P. G, BuU., vol. 19, No. 10, pp. 1545-1546). Present 
evidence favors early Triassic, rather than Perm., as age of Bissett cgl. Writer 
Is now inclined to support Lang's sug.gestion that the Bissett is of pre-Dockum 
Triassic age. 

At p r e s e n t T r i a s s i c ( f ) is age c lass i f ica t ion of U. S. Geol S u r v e y . 

t B i t t e r Creek g r o u p . 

E o c e n e : S o u t h w e s t e r n W y o m i n g ( S w e e t w a t e r C o u n t y ) , n o r t h e a s t e r n U t a h , 

a n d n o r t h w e s t e r n Colorado . 

E. D. Cope, 1872 (Phlla. Acad. Nat. Scl. P roc , vol. 24. p. 279; and Proc. Am. Phil. 
Soc. 1872, p. 481), in referring to the coal aeries of Bitter Creek, casually used 
Bitter Creek coal atrata. Bitter Creek series, and Bitter Creek seriea of coal. 
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F. B. Meek, 1873 (U. 8. Geol. and Geog, Surv, Terr. 6th Ann, Rept,, pp, 455-^62). 
Bitter Creek aeries.—A vast succession of rather soft, llght-yellowlsh, lead gray 
and whitish sss, with seams and beds of various colored clays, sh,, and good coaL 
Thickness reaches 4,000-|-feet. Fresh water, brackish water, and salt water fos
sils. Either Cret, or Tert,, probably latter. Exposed along Bitter Creek (n small 
tributary of Green River In Wyo,) from Black Butte NW, to Salt Wells Station on 
U, P, R, R, and at some other points W, of Salt Wells. Conformably underlies 
Washakie group [Bridger fm.) and rests, apparently conformably, on thin layers 
of grayish and drab slabby sss. and shales, probably of Cret. age. 

J. W. Powell, 1876 (Geology of eastern portion ot Uinta Mtns, pp. 40, 45, 64, 162). 
Bi t ter Creek group.—Badland sss., often with much gyp.; indurated sss., fernigl-
nous; shell mar ls ; many beds of carbonaceous shales and lignitic coal. To S. 
the group consists of Indurated sss. and lss. Thickness 3,000 tt. UnderUes Green 
River group and rests on Point of Rocks group with erosion uncon. The t>eds 
called Washiki group are upper part of Bitter Creek series. [Powell mapped these 
beds In SW. Wyo., NE. Utah, and NW. Colo.] 

A. R. Schultz, 1920 (U. S. G. S. Bull. 702, table opp. p. 24), showed Bitter Creek 
group of Powell in SW. Wyo., as including several Eo. and Upper Cret. fms., in 
descending order, Wasatch group, Evanston tm., so-called Laramie tm., Lewis sh., 
and upper part of Mesaverde fm. This reconnaissance term has lost Its useful
ness and Is no longer employed. 

t B i t t e r Creek se r ies . 
See u n d e r W i t t e r Creek g r o u p . 

B i t t e r C r e e k f o r m a t i o n . 
J u r a s s i c or T r i a s s i c : N o r t h w e s t e r n B r i t i s h Columbia ( P o r t l a n d C a n a l 

r eg ion) and s o u t h e a s t e r n Alaska . 

R. G. McConnell, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. C3). 1912 (Canada 
Geol. Surv. Summ. Rept. 1911, p. 57), 1913 (Canada Geo!. Surv. Mem. ;!2, p. 12). 

J . B. Mertle. Jr., 1921 (U. S. G. S. Bnll. 714. p. 134), assigned these rocks to Paleo
zoic or Mesozolc; G. Hanson, 1929 (Canada Geol. Surv. Mem. 1.59, p. 6), assigned 
them to Jurassic or Triassic. 

Bitter Creek jieridotite. 
Cretaceous (?) : Southern British Columbia. 
R. A. Daly, 1912 (Canada Geol. Surv. Dnpt. Mines Mem. .i.S, map 9. U S " to 118° 

,10'), Bitter Creek peridotitc, Cret. ( f ) . Occurs near 4nth par. 

B i t t e r Rock s and . 

A t e r m a p p l i e d in w e s t e r n P a . t o a s u b s u r f a c e s a n d in Pocono fm., wliicJi 

some cons ide r l ies l ower t h a n Mt i r rysv i l l c s and , and Iiifjher t h a n H u n 

dred-foot s a n d ; o t h e r s t h a t it l ies h i g h e r t h a n t h e Mi i r rysv i l l e a n d l o w e r 

t h a n P a p o o s e .sand, a n d o t h e r s t h a t it i s = p a r t of Stjiiaw sand . 

B i t t e r r o o t per iod . 
P r e - C a m b r i a n : M o n t a n a . 

C. [R.] Keyes, 1926 (Pan-Am. Geol., vol. 46, p. 203). Cherry Creek [of Peale] Is 
preoccupied severol times over. The time represented may be termed Bitterroot 
period, after the most conspicuous geographic features on top of the continent. 
Madisonic period would be more appropriate, and perhaps more euphonious, and 
with a periodic ending would not likely be confused with the, .so-called Modlson Is. 
of Carbonic age In same region, which also Is repeatedly preoccupied tor distant 
terranes. Even Cherric might be permissible ss a periodic term. 

B i w a b i k i r o n - f o r m a t i o n . 

P r e - C a m b r i a n ( m i d d l e H u r o n i a n ) : N o r t h e a s t e r n M i n n e s o t a ( M e s a b i di.s-
t r i c t ) . 

C. R. Van Hise and C. K. Lelth, 1901 (U. S. G. S. 21st Ann. Rept , p t 3, pp. 353, 
368—370). Biwabik fm.—Fine-grained and largely non-clastic rock.s (cherts, 
slates, silicate and carbonate rocks, more or less ferruginous), with a film of flne 
cgl, at base. Thickness 500 to 1,000 ft. Conformably underlies Virginia si, and 
conformably overUes Pokegama fm,; aU Included In upper Huronian, Is called 
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Biwabik fm. because biwabik Is Chippewa word for a piece or fragment of Iron, 
and Biwabik mine is one of earliest and largest mines located o'n the fm, 

C. K. Lelth, 1903 (U, S, G, S. Mon, 43), gave thickness of Biwabik fm, as 200 to 
2,000 ft,, and stated the Virginia si. grades both vertically and laterally into 
Biwabik fm. 

C, R, Van Hise and C, K, Leith, 1909 (U, S, G, S. Bull, 360) and 1911 (U. S. G, S. 
Mon. 52) assigned this fm, to upper Huronian. 

t . K, Lelth, 1933 (16th Int, Geol, Cong. Guidebook 27, p. 9) , assigned this fm. to 
middle Huronian, as did C. K. Leith, R. J. Lund, and A Leith, 1935 (U. S. G. S. 
P, P, 184). :' -

Biiby zone. 
A subsurface petroliferous zone, about 2,400 ft. thick, forming lower par t 

of Fernando group in Long Beach fleld of Los Angeles Basin, Calif. 
Named for fact that the Shell Bixby -No. 1 well has produced from this 
sand. 

Bixler sand. 
A subsurface sand, 5 to 50 ft. thick, in Ponca City fleld, Kay Co., Okla. 

Correlated with upper part of Cherokee sh. Is a higher sand than Mark-
ham sand and lies a short distance below Oswego lime. 

Blach Ranch limestone member (of Thrifty formation). 
Pennsylvanian: Central northern Texas (Brazos Blver region). 
F. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 24, 31) . Blach 

Ranch Is., 3 to 5 ft. thick, lies 20 to 40 ft. below top of Thrifty fm. and 17 to 
35 ft. below Breckenridge Is. memb. of Thrifty. 

F. B. Plummer and R. C. Moore, 1022 (Univ. Tex. Bull. 2132, pp. 154-158). Blach 
Ranch Is. memb. of Thrifty fm.—Massive Ilght-gray Is. ; weathers buff or brown 
and In large slabs or rounded boulders. Rather unfosslliferous. Thickness 3 to 8 
ft. Lies 3 0 ± ft. above Ivon Is. memb. of Thrifty and 25 to 45 ft. below Brecken
ridge Is., the top memb. of the Thrifty. Named for exposures in vicinity of 
Blach Bros, ranch, E. of Breckenridge, Stephens Co. Is thought to be = Chaffln 
Is. of Drake In Colorado River section. 

fBlack shale. 
A descriptive term applied in early repts to a widespread deposit of black 

sh. commonly assigned to Dev. and supposed to be same fm. throughout 
several States. It is now known by following names In different States : 

New York. For many years thei upper black sh. has been called 
(Jenesee sh. (Upper Dev.) and the lower black sh. has been called 
Marcellus sh. (Middle Dev.). 

Michigan. Antrim sh.. Upper Dev. 
Ohio. Ohio sh.. Upper Dev. (Genesee, Portage, and Chemung). 
Indiana. New Albany sh. (Upper Dev.). 
Kentucky. Ohio sh. (Upper Dev.) in eastern Ky. as far S. as Somer

set, Pulaski Co.; Chattanooga sh. (Dev. or (3arbf.) S. of Somerset; 
New Albany sh. (Upper Dev.) W. of Cincinnati arch adjacent to 
southern Ind. ; Chattanooga sh. in western Ky. 

Virginia. Now divided Into Big Stone Gap sh. (Dev. and Carbf.), 
Portage sh. (Upper Dev.), and Genesee sh. (Upper Dev.) in SW. 
Va. (Wise and Scott Counties). 

Tennessee ' 
Georgia 
Alabama 
Illinois 
Missouri 
Arkansas. Chattanooga sh. (Dev. where Genesee and Portage (?) 

fossils are found; elsewhere Dev. ( ? ) ) . 
Oklahoma. Chattanooga sh. (Dev. ?). 

Chattanooga sh., Dev. or Carbf. (Formerly classified as Dev.) 
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Black flint member. (In Pottsville formation.) 

Pennsylvanian: Southeastern Ohio (Jackson and Vinton Counties). 
H. Momlngstar, 1922 (Ohio Geol. Surv., 4th ser, BulL 25, p. 130). Blocfc flint 

memb.—Consists of (1) 0 to 6" of nodular ore, sparingly fossiilferoiis, underlain 
by (2) very fosslUferous black flint or Is. 1 ft. thick. Very local. Outcrop 
conflned to Jackson Co. and SW. part of Vinton Co. Overlain by Brookvllle coal 
and underlain by Homewood sh. and ss. 

tBlack Ledge. (In Powell dolomite.) 
Lower Ordovician (Beekmantown) : Northern Arkansas (Yellville quad

rangle). 

E, T. McKnlght, 1935 (U, S, G, S, BuU, 853), ^Black Ledge.—A coarse-gralnM, 
massive doL, characterized by quartz-lined druses and In places greenish or gray 
chert segregations, persistent over Yellville quad. Thickness 7 to 10 ft. Lies 
50 to 60 ft, above base of Powell dol. Is called "Black Ledge" because It generally 
weathers dark. Commonly carries ores. There are other ledges of same type 
In the Powell but not so thick. 

fBlack Bear limestone. 
Miners' local name for an ore-bearing Is., 80± ft. thick, in middle part of 

Oquirrh fm. (Penn.) of northern Utah. Exposed in Black Bear claim, 
Stockton dist. Lies from 120 to 250 f t above Ben Harrison Is. (See 
U. S. G. S. P. P. 173, 1932.) 

(In Midway group.) 
tBlack BlufC group. 
fBlack Bluff clay. 
fBlack Bluff series. 

Eocene (lower) : Southern Alabama. 
E. A. Smith and L. C. Johnson, 1887 (U, S. G. S. Bull. 43, pp, 61-62), Black Bluff 

series.—Consists of (descending) : (1) 20 to 25 ft. of yellowish clay, which makes 
the basis of the Flatwoods ; (2) 40 ft. of black slaty clay carrying marine fossils: 
and (3) 8 to 10 ft. of brownish sh. or clay. Overlies Midway or Pine Barren 
beds and underlies Naheola and Matthew's Landing series. 

Replaced (E, A. Smith, Sketch of geol. of Ala,, Roberts & Son, Birming
ham, Ala,, 1892) by Sucarnoochee clay, which has become established 
name of the fm, in Ala, Is same as Porters Creek clay of Miss, 

Named for exposures at Black Bluff, on Sucarnoochee Creek, at its Junc
tion with Tombigbee River, in Sumter Co, 

fBlack Butte quartzite. 
Upper Cretaceous: Southwestern Wyoming (Sweetwater County), 
J, W, Powell, 1876 (Geology of eastern portion of Uinta Mtns, p. 160). Black 

Butte qtzite.—A dark. Indurated, and exceedingly tough qtzite that caps Black 
Butte, SW. of Black Butte Station, on Union Pacific R. R. [Sweetwater Co.]. In 
distance this qtzite has appearance of a bed of extravasated materiaL Thickness 
200-1- ft 

A. R. Schultz, 1920 (U. S. G. S. Bull. 702, pi. 1), mapped the rocks of Black Butte 
as middle part of Mesaverde fm., older than Almond coal group and younger than 
Rock Springs coal group. The rocks occupying this interval (which have a thick
ness of 800 to 1,000 ft.) have since been named Ericson ss. According to Schultz 
(unpublished memo.) the qtzite that caps Black Butte belongs to a larger mass, 
which grades laterally into ss., and the qtzite has no strat. value. The name 
has therefore been discarded. 

Black Buttes coal group. 
Name that has been locally applied to Lance fin. and underlying beds of 

Fox Hills age in Rock .Springs uplift, Sweetwater Co., SW. Wyo. (See 
U. S. G. S. Bull. 702, 1920.) 
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Black Canyon schis t 
Pre-Cambrlan: O n t r a l western Colorado (Gunnison River region). 
J. F, Hunter, 192B (U, 8, O, 8. BuU. 777). Black Canyon achiat.—Schists and 

gneisses of metamorphlc complex of Gunnison River region, which show great 
diversity in composition and texture. Including aU gradations from blotlte schist, 
quartz-muscovite schist, and granite gneiss to chlorite and amphlbole schists and 
even to amphibolite. The commonest and fundamental rock is blotlte schist 
The rocks range from black to gray; weathering may give them brownish or 
yellowish tones, and abundant mlcrocllne may add a slight pinkish tint. Most of 
rocks are weU laminated. Occurs throughout area, with many interruptions, 
from Cochetopa Creek down the Gunnison nearly to mouth of Smiths Fork. Save 
for the many bodies of Igneous rocks that have Invaded It and the River Portal 
schist which might be regarded as a part of it and which extends from a point 
E. of Cimarron to N. end of Vernal Mesa, the pre-Camb. area adjacent to Gunnison 
River is composed almost entirely of Black Canyon achiat. , Best, and most accessi
ble exposures are in waUs of Black Canyon from Sapinero to the Curecantl 
granite and up Lake Fork Canyon to granite mass 1 ml. above Vanguard. May 
be older than River Portal mica schist. 

On 1935 Colo. geol. map this fm. was assigned to Gunnison River series, 
which Includes aU of oldest exposed rocks in Colo. 

Black Canyon formation. 
Jurass ic : British Columbia. 
C. H. Crickmay, 1930 (Calif. Univ., Dept. Geol. Bel. Bull., vol. 19, No. 2, p. 33). 

Black Cap phase. 
See 1928 entry under Conway granite. 

Black Crater formation. 
Late Ter t ia ry : Central northern Oregon (Cascade Mountains). 
E. T. Hodge, 1927 (Geol. Soc. Am. BulL, vol. 38, p. 163). The Bloc* Croter fm. 

underlies glacial drift, covers most of the eastern surface with basalt flowB or 
high volcanoes, and passes under the Deschutes sand, which is probably post-PIelst 
[Appears to be next yoimger than his Mount Jefferson fm. (PUo.).] 

E. T. Hodge, 1928 (Pan-Am. GeoL, vol. 49, pp. 341-356). Blocfc Orater fm.—Tbe. 
basalts of Black Crater cover a large area on E. slope of Cascade Mtns. Are of 
pre-GlacIal, pre-PIelst., origin. Overlie Mount Jefferson fm. 

Black Creek formation. 
Upper Cretaceous: Eastern South Carolina and western North Carolina. 
E. Sloan, 1906 (8. C. Geol. Surv. geognostic map of % C, advance copies; published 

In 1908, in 8. C. Qeol. Surv., ser. 4, BnlL 2) and 1907 (Summary of mineral 
resources ot 8. C, vp- 12, 18̂ , 14). Blaok Oreek sh.—Soft shales and black clay, 
exposed along Black Creek In Darlington and Florence Counties, and along Pee 
Dee Valley interruptedly from near Society HIU to Jeffries Creek, where It passes 
under Bnrches Ferry marl. Its probable equivalent extends easterly through 
Marion Co., where it IB exposed In bed of Little Pee Dee tributaries. OverUes 
Mlddendort clays (Lower Cret). 

As defined above the Black Creek excluded the fMiddendorf deposits (pres
ent in Ga. and S. C ) , which were then supposed to be of Lower Cre t 
age. Further studies of fMiddendorf deposits, however, resulted in prov
ing the Upper Cre t age of their flora, and led to belief tha t they were 
= beds comix)slng lower ]?art of Black Creek fm. in some localities. In 
1912 (U.S.G.S.PJ*. 71, p. 659) L. W. Stephenswi redeflned Black 
Creek fm. so as to Include, a t base, the FMiddendorf arkose memb. Still 
later work, however, led to exclusion (C. W. Cooke, U.S.G.S.P.P. 
140, pp. 137-139, 1926) of fMiddendorf deposits from overlying Black 
Creek deposits (from which they are now known to be separated by a 
distinct uncon. and with which they are in sharp lithologic contrast) and 
to their being treated as a distinct fm. (uncon. overlain by Black Creek 
fm. and uncon. underlain by crystalline rocks), the Black Creek fm. being 
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restored to its original definition. The Black Creek is overlain (uncon. 
in S. C. but conformably in N. C , according to L. W. Stephenson) by 
Peedee fm., and is of Ripley and Eutaw age. Thickness 0 to 400 ft. 
The name "Middendorf fm." has been abandoned, the beds having proved 
to be same as Tuscaloosa fm., the older name. (See C. W. Cooke, U. S. 
G. S. BuU 867, 1936.) 

Named for exposures along Black Creek iu Darlington and Florence Coun
ties, S. C. C. W. Cooke states (U.S.G.S. Bull. 867, 1936) : Although 
no locality was specified by Sloan as the type, the outcrops of the fm. 
on Black Creek near the crossing of Cashua Ferry road E. of Darlington 
may be regarded as typical. 

Black Creek coal group. 
A group of coal beds in Pottsville fm. (Penn.) of Warrior coal field, north-

central Ala., lying 600 to 800 ft. above Boyles ss. memb., and including 
Black Creek, Jefferson, and Lick Creek coals, also Bremen ss. memb. 

Black Diamond coal group. (In Mesaverde group.) 
Name locaUy applied to the group of coal-bearing strata in Bes fm. of 

NW. Colo., lying 200 to 400 ft. below Trout Creek ss. memb. of the lies. 
The Black Diamond mine, in Meeker quad., works one of the coals. 

fBlack Ear th dolomite member (of St. Lawrence formation). 
Upper Cambrian: Southern Wisconsin and northern Illinois. 

E. 0. Ulrieh, 1916 (GeoL Soc. Am. Bull., vol. 27, pp. 4 7 7 ^ 7 8 ) . We are Indebted 
to efforts of Dr. Samuel Weldman and Mr. F. T. Thwaltes, ot Univ. of Wis., for 
discovery of a dolomitic ledge in St. Lawrence fm. that in both Its lithologic 
character and faunal contents closely- resembles true Mendota dol. This ledge Is 
developed to W. of Madison in hills bordering valley ot Black Earth Creek, btw. 
Black Earth and Mazomanie, Wis. I t should be mentioned, further, that the bed 
lies In middle of the St. Lawrence, beneath Dikelocephalus minneaotensis zone, and 
that the St. Lawrence is second fm. beneath top of Camb. as now deflned in 
Upper Mississippi Valley. The Jordan ss. lies btw. the St. Lawrence and the 
overlapping and consequently varying base of the Ozarkian. Fauna consists of 
IS species, 10 of which are strikingly like species found in nearly every exposure 
of fossiliferous part of true Mendota, but they occur associated with 3 tossils 
which, so far as known, have no representatives in true Mendota fauna, and which 
are for present the real guide fossils frem Black Earth dol. zone. 

F . T. Thwaltes, 1923 (Jour. GeoL, vol. 31, No. 7, p. 547). Trempealeau fm. Is 
divided by E. O. Ulrieh [unpublished at this time] into four members: (1) Nor-
walk flne-gralned dolomltic ss. at top, underlain by (2) LodI yellow and purple 
sandy thin-bedded doL, locally called "shale," which in turn rests on (3) the 
St. Lawrence [restricted] or Black Ear th dol., a rock almost exactly like the Men
dota and which seems to make up bulk ot the [tTrcmpealeau] fm. S. of Wisconsin 
River, under cover, and which rests on (4) sandy dolomitic shales of local dis
tribution. 

J . M. Wanenmacher, W. H. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Scl., 5th, 
vol. 28, p. 28). All evidence Indicates Black Earth, Mendota, and St. Lawrence 
[restricted] are different expressions of same dol. (which they treat as a memb. 
of their Trempealeau fm.. In which they include Jordan as,], 

F, T, Thwaites, 1936 (Rept. 9th Ann. Field Cont. Kans. Geol. Soc, p. 118). [See 
this citation under Mendota dol.] 

Replaced by Mendota dol. memb., the earlier name, and now considered a 
synonym. 

Blackface Mountain shale. 
Devonian: Alberta. 

J. A. Allan, P. S. Warren, and R. L. Rutherford, 1932 (Roy. Soc. Canada Trans., 
3d ser., vol. 26, sec. 4, p. 234). 
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Blackfoot formation. 
Pre-Cambrian (Belt series) : Central western Montana (Mission Range). 
C. D. Waleott, 1906 (Geol. Soc. Am. Bull., vol. 17, pp, 5, 9, 11). Blackfoot series.— 

Middle subdivision of Algonkian in Camp Creek and Swan Range sections of Mis
sion Range, Mont, In Camp Creek section consists of (descending) : Calcareo-
aren. beds, 155 ft. ; shaly lss., 1,310 ft , ; calcareo-aren, shales, 155 f t . ; thin-bedded 
Is., 815 ft.; shaly and thin-bedded Is., 520 f t ; siliceous Is,, 1,850 f t UnderUes 
Camp Creek series and overlies Ravalli series [Ravalli grotip]. 

Named for exposures ih canyon of North Fork of Blackftxit River, Mont., 
where entire section is exposed. I s correlated with WaUace fm. 

Blackfoot cycle. 
Name applied by G, R. Mansfleld (Jour. Geol., vol. 32, 1924, p, 485) to an 

erosion cycle in SE. Idaho, which he had also called Gibson cycle. 

Blackfootian series. 
Pre-Cambrian (Belt series) : Alberta and Montana. 
C. [R.] Keyes, 1925 (Pan-Am. Geol., vol. 44, pp. 217, 218), applied Blackfootian 

series to the rocks underlying Striped Peak fm. of NW. Mont., overlying St. Regis 
S3., and corresponding to Wallace fm. In 1926 (Pan-Am. GeoL, vol. 46) he applied 
the name to Newland is. and Chamberlain sh., which he excluded from Belt seriea. 

Black Girl limestone. 
See entry No. 1 under fPony Express beds. 

Black Hand formation. 
Mississippian: Central Ohio. 
L. E. Hicks, 1878 (Am. Jour. Scl., 3d, vol. 16, pp. 216, 217). Black Hand ogl — 

Generally rather flne pudding stone; in places beds many ft. thick are merely 
coarse ss. with pebbly par t ings; chiefiy of light yellow or buff color; In some 
places nearly white, or brick red ; highly ferruginous, but less so than Coal Meas
ures cgl.; also contains more earthy matter and less pure silica than latter cgl. 
Thickness 85 to 90 ft. Overlain by Licking shales [Logan fm.] and underlain 
by Raccoon [Cuyahoga] shales. All Included in Waverly group. 

See also under Black Hand memb. 

Black Hand member. 
Mississippian: Central and southern Ohio. 
J. E. Hyde, 1915 (Jour. Geol., vol. 23, pp. 657, 667-682, 757-779). Blach Hand 

memb. of Cuyahoga fm.—Massive coarse quartz sss. with occasional shaly bods ; 
usually yellow or buff, sometimes reddish. Thickness 50 to 150 ft. Is a local de
velopment of Cuyahoga fm. [expanded deflnition] and not as Important a strat . 
unit as any one of the three members of the Logan. UnderUes Berne memb. In 
central Ohio overlies Raccoon memb. of Cuyahoga. In Hocking VaUey overlies 
Fairfield memb. of Cuyahoga fm. 

Apiiears to be basal part of Black Hand fm. of Prosser and other geologists. 
According to Jesse E. Hyde (Jour. Geol., vol. 23, p. 659, 1915) and C. S. 

Prosser (Ohio Geol. Surv., 4th ser., Bull. 7, p. 17, 1905) there is difference 
of opinion regarding the rocks originally included in Logan ss. by E. B. 
Andrews, also regarding the correct definitions of Black Hand and Cuya-
"hoga. In paper cited Hyde included par t of the Black Hand in Logan fm. 
and the rest of it in Cuyahoga fm., and restricted the name Black Hand 
to a memb. of latter fm., as expanded by Hyde. This memb. was de
scribed as consisting of 50 to 150 ft. of coarse pebbly ss. with occasional 
beds of cgl. lying btw. Berne memb. above and Fairfleld memb. below, 
or to beds older than cgl. 1 of Prosser. This classification was also fol
lowed by W. Stout, 1927 (Ohio Geol. Surv., 4th ser.. Bull. 31, p. 47), and 
appears to be present definition of Ohio Geol. Survey. According to 
Hyde (1915) the Black Hand fm. of Prosser extended from top of Hyde's 
Ailensville memb. to base of his Black Hand memb. 

Named for exposures at Black Hand, Licking Co. 
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B l a c k h a w k f o r m a t i o n . (Of M e s a v e r d e g roup . ) 

U p p e r C r e t a c e o u s : C e n t r a l e a s t e r n U t a h ( W a s a t c h P l a t e a u a n d Book 

Cl i f fs) . 

E. M. Spieker and J. B. Reeslde, Jr., 1925 (Geol. Soc. Am. Bull., vol. 36, p. 443). 
Blackhawk fm.—A succession of ss., sh., and coal beds of kinds common In Mesa
verde group. Thickness 750 to 900 ft. In Wasatch Plateau and 450 ft. in Book 
Cliffs. Base Is normally drawn at base of lowest coal bed. Is middle fm. of Mesa
verde group. "Underlies (uncon.?) Price River fm. and conformably overlies Star 
Point ss. Named for prominent exposures near Blackhawk, a mining community 
on E. front of Wasatch Plateau. 

B l a c k h a w k brecc ia . 

P l e i s t o c e n e : S o u t h e r n C a l i f o r n i a ( S a n B e r n a r d i n o C o u n t y ) . 

A. O. Woodford and T. F. Harrlss, 1928 (Callt Univ. Pub., Dept. Geol. Scl. BuU., 
vol. 17, pp. 267, 279-283). Blackhawk breccia.—Chiefly made up of Is. blocks, 
usually only a few Inches or a t most a few ft. in diam., but at mouths of Black
hawk and Miles Canyons more or less brecciated Is., hundreds of ft. across, are 
mapped as part of the fm., because they seem to be landslide blocks Inextricably 
involved in the breccia. Basal part ot fm. consists of alternating beds of Is. 
breccia and ss. Greater part of material is spread out over the desert at foot of 
the mtns. The fm. is of landsUp origin. Thickness 100 to 600 ft. Includes 
Heights fangl. of Vaughan, 1922. Assigned to Pleist. Typically developed at 
mouth of Blackhawk Canyon. 

B l a c k b a w k i a n . 

N a m e p roposed by C. [ R . ] K e y e s ( P a n - A m . Geol., vol. 54, 1930, p . 377) for 

t h e ti l l depos i t s w h i c h h a v e been ca l led l o w a n b u t w h i c h " shou ld not be 

caUed by t h a t n a m e . " 

B l a c k HiU s h a l e . 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : CJentral s o u t h e r n K a n s a s . 

F. W. Cragin, 1885 (Washburn CoU. Lab. Nat. H i s t , vol. 1, No. 3, p. 90). Black S i l l 
sh.—Unique deposit of carbonaceous and rapidly decomposing sh., which affords 
sn easily recognized horizon for reference in any studies that may be made of 
neighboring fms. Assigned to Benton. 

F. W. Cragln, 1895 (Am. GeoL, vol. 16, p. 379). Black Hill ah.—Black carbonaceous 
clay sh., 15 or 20 ft. thick, forming basal bed of FuUIngton shales. Overlain by 
Blue Cut shales (upper bed ot FuUIngton shales) and underlain by Champion shell 
bed. Is also caUed Wafer sh. Assigned to Comanche Cret. 

N a m e d for B l a c k HUl, C o m a n c h e Co. 

B lack HUl r h y o l l t e . 
T e r t i a r y : Leadv i l l e region, Co lo rado . 

W. Cross, 1886 (U. S. G. S. Mon. 12, p. 349). Almost whoUy quartz and feldspar. 
Forma Black HIU, about 18 mL SE. of LeadvUle. 

B l a c k h o r s e s h a l e s . 
U p p e r C r e t a c e o u s : O n t r a l n o r t h e r n S o u t h D a k o t a a n d s o u t h w e s t e r n N o r t h 

D a k o t a . 

C. [ R ] Keyes, 1922 (Pan-Am. Geol., vol. 37, No. 1, pp. 63-64). Blackhorac ahalcs, 
500 ft. thick, underlie Ludlow lignites and overlie Fox [Fox Hills] sss. Are basal 
shales of Laince fm. in S. Dak. and N. Dak. Biackhorse Butte Is conspicuous land
mark In Schanasse [ ?] Co., S. Dak., and overlooks Grand River Valley and the 
basal shales of the Lance. 

Blackjack basalt. 
Miocene: Southeastern Oregon. 
K. Bryan, 1929 (U. S. G. S. W. S. P. 597, p. 55), and B. C. Renlck, 1980 (Jour. GeoL, 

vol. 38, p. 504). Blackjack basalt.—Normal auglte hypersthene labradorite basalt, 
Interbedded in middle of Payette fm. Thickness 350 to 450 ft. Named for fact it 
caps Blackjack Butte, Malheur Co. [Named by B. C. Renlck.] 
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Blackjack School sandstone member (of Atoka formation). 
Pennsylvanian: Eastern Oklahoma (Muskogee and Mcintosh Counties). 
C, W, Wilson, Jr., 1935 (.A. A. P. G. BulL, vol. 19, No. 4, pp. 503-520), Blackjack 

School as. memb. of Atoka fm.—Thin to massive bedded ss., medium to fine 
grained, commonly greenish brown, weathering dirty yellowish brown, but some
times white to light brown on fresh surfaces; grades downward into sandy sh. 
Fossils. Thickness 25 to 40 ft. Lies 150 to 220 ft. below top of Atoka fm. and 
150 to 350 ft. above Webbers Falls ss. memb. Named for exposures at and around 
Blackjack School, sec. 9, T. 11 N., R. 19 E. 

B l a c k l e a d l imes tone . 
Pa leozoic? ( p r e - P e r m i a n ) : N o r t h e r n I d a h o (Orofino r e g i o n ) . 
A, L, Anderson, 1930 (Idaho Bur Mines and Geol. Pam. 34). Blacklead Is.—Mas

sive, thick-bedded Is. greatly resembling the grayish thick-bedded Paleozoic lss. In 
Mont, and In Idaho SE. of Salmon'River Mtns. Considerably metamorphosed by 
intrusives, so that no fossils are preserved, but bedding is everywhere distinct. 
Magnetite In seams and lenses is extensively developed through the Is. along bedding 
planes and fractures, the result of contact metamorphism. Thickness 400-|- f t . ; 
base not exposed. Lies far back In Clearwater Mtns, at head of Cayusc Creek, a 
tributary of N, Fork of Clearwater River, Forms an engulfed block or pendant 
2 ± mi. long and ^ ml. wide near N. margin of Idaho batholith, In a high glaciated 
valley btw, Blacklead Peak and Rhodes Creek. Assigned to Paleozoic (7). [Deri
vation of name not stated, but almost certainly is Blacklead mining dist., Clear
water Co.) 

Blackleaf sandy member (of Colorado shale). 
Upper Cretaceous: Northwestern and central northern Montana. 
E. Steblnger, 1918 (U, S, G. S. Bull. 691E, pp. 154, 158-164). Blackleaf sandy 

memb. of Colorado sh.—An alternation of dark shales and gray to greenish gray 
SSB. In beds 20 to 75 ft. thick, composing lower 600 to 700 ft. of Colorado sh. in 
Birch Creek-Sun River area, Mont. Is a unit clearly distinguishable from remain
ing shaly part ot Colorado sh. The dark shales throughout Blackleaf memb. are 
very similar to shales higher In the Colorado, and range from hard flsslle sh, to 
soft, not well bedded, and more nearly clay sh,; colors block, greenish black to 
bluish gray, and even light gray In more calc, parts. All of this memb, is marine. 
The sss, are medium to coarse grained, in places ripple marked, and are rather 
evenly distributed throughout Blackleaf .memb. Rests on Kootenai fm. [FossUs 
listed.] 

Named for Blackleaf Creek, along which the beds are well developed. 

Black Mesa basalt. 
Tertiary: Panhandle of Oklahoma (Cimarron County). 
A. C. Shead, 1923 (Univ. Okla. Bull., n. s.. No. 271, pp. 108-113). Blacfc Mesa 

basalt.—Olivine diabasic basal t Called "Malpais" basaltic lava by C. N. Gould 
In U.S.G.S.W.S.P. 148, p. 82. The basaltic cap of Black Mesa, In extreme 
NW. part of Okla. Panhandle, is easternmost occurrence of Tert. lava flow which 
is so conspicuous and picturesque a landscape feature in what Is known as Mesa 
de Maya or Raton Mesa region of NE. N. Mex., SE. Colo., and western Okie. 
Area covered by flow in Okla. is 1.5 ± sq, mi. Rothrock gives average thickness 
of flow In Cimarron Co,, Okla,, as varying from 50 ft. 2 mi. N. of Kenton, Okla., 
to 66 tt. a t Nigger Spring. 

R. L. Six, 1930 (Okla. Geol. Surv. Bull. 40WW), assigned this basalt to PUo. 

Black Mingo formation. (Broad sense.) 
Eocene (lower) : Eastern South Carolina (parts of Georgetown, Williams

burg, Berkeley, Clarendon, Summit, Lee, Richland, and Calhoun 
Counties). 

E. Sloan, 1905 (S, C, Geol, Surv, geognostic map of S. C ) , Blac* Mingo ahalea 
(lower Eocene) underlie Congaree shales and overlie Bnrches Ferry marl (Upper 
Cret.). 

E. Sloan, 1907 (Summ, Min. Res. S. C.. pp. 12, 16). Black Mingo ahales.—Lami
nated shales separated by thin layers of very flne micaceous sands, the whole 
partly sillciflod; also contains a thin layer of marl. Underlies Congaree shales 
and overlies Burches Ferry marl (Upper Cret.), Of lower Eocene age. Exposed 
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along Black River from Brewlngton Lake, Clarendon Co., to mouth of Black 
Mingo Creek, up which it is exposed to point btw. Rhems and General Marion 
Bridge. 

E. Sloan, 1908 (Catalogue of mineral localities ot S, C , S. C. Geol. Surv., ser. 4, 
Bull, 2. especially p. 449). Black Mingo phase ilotccr Eacene).— Divided into 
(descending) : (1) Lang Syne beds; (2) Upper Black Minim, which includes 
(descending) Williamsburg pseudo-huhr and Rhems sh.; and (3) Lower or Black 
Mingo sh. Undei-lics Congaree phase (middle Eocene) and overlies Burches Ferry 
phase (Upper Cret.K 

C. W. Cooke, 1936 'U.S.G.S. Bull. 867). Sloan's lOOS deflnition of Black Mingo 
phase included all strata of lower Eocene age E. of Santee River. In present 
rept Black Mingo fm. includes all Eocene ."Strata in S. C. older than McBean fm., 
of middle Eocene (Claiborne) age. It Is of Wilrox age. and correlates chiefly with 
Tuscahoma sand of Ala. 

B l a c k M o u n t a i n b a s a l t How. 
T e r t i a r y or Q t i u t e r n a r y : S o u t h e r n Ca l i fo rn ia ( w e s t e r n El P a s o R a n g e , 

e a s t e r n K e r n C o u n t y ) . 

C. L. Baker, 1912 (Calit Univ, Pub., Dept. Geol. Bull., vol, 7, pp, 121-142), Black 
Mtn basalt flow.—Olivine basalt, both vesicular iind compact, Thickne.'fs more 
than 100 f t Of post-Mlocent Tert. age. and younger than Rosamond series, 

C, D, Hulin, 1!)2,T (Calif State Min, Bur. Bull. 95, pp. 20-61). Bliick Mtn basalt is, 
both intrusive and extrusive. Intrudes Itosaraond series and Itod Mtn andesite. 
Named for widespread basalt flows on Black Mtn, 7 mi. W. of El I'aso Peaks, Korn 
Co., where tlioy uncon. overlie Tert. sediments. They nre probably very late Plio. 
or early Pleist. 

Black M o u n t a i n volcanics . 

P r o b a b l y Uppe r T r i a s s i c or J u r a s s i c : S o u t h e r n Ca l i fo rn ia ( S a n Diego 
C o u n t y ) . 

M. A. Hanna, 1926 (Calif. Univ. Pub.. Dept. Geol. Sci. BuU., vol. 16, No. 7, pp. 
187-240). Black Mtn volcanics.—Chiefly volcnriic. including aggls.. aIthou.!;h in 
certain places sediments are present. Contain rather iiias.sive cgis., qtzite.s, shales, 
massive andesltic aggl.s., trachytlc and andrsitic flows, anfl tuffs. .-Ml metamor
phosed. Thickness more than 2,000 ft. Oldest rocks exposed in La Jolla quad. 
Rest on intrusive rocks, and nowhere is basement exposed. Uncon. overlain by 
Chico (Cre t ) . No fos.^ils. Well developed on Black Mtn, N. pait of La Jolla 
quad. 

Black Mountain granite. 
Age ( ? ) : Southeastern Vermont (Windham County), 
C, H. Richardson, 193,1 (18th Rept. V t State Geol., pp, 340-357, in di'scrlption of 

Putney Twp), Acid intrusives are not present in this Twp, but in Dnmmerston 
Twp, flrst Twp to S,, they include the well-known Black Min granite. [Black Mtn 
is in Brattleboro quad.] 

f B l a c k p a t c h g r i t . 

L o w e r C a m b r i a n : E a s t e r n N e w Y o r k a n d w e s t e r n V e r m o n t , 
T. N, Dale, 1893 (U,S.G.S. 19th Anu. Rept , chart opp. p. 178). Black patch grit 

overlies Camb. rooBng slates [Mettawee si.] and underUes Cambric black sh. 
[Schodack shales and lss.]. 

See Eddy Hill grit of Ruedemann, which replaces it. 

Black Point basalt. 
Pleistocene (late).: Hawaii (Oahu Island). 
H. T. Stearns, 1935 (GeoL and gd. water res. Island of Oahu, Hawai i : Dlv. Hydrog. 

Bull. 1). Black Point basalt.—Chiefly ba.salt and tuff. Composes Black Point 
(promontory). Included in mi.rldle part of Honolulu voleauic series [q. v.] . Over
lies Diamond Head tuff. 

tBlack Prairie series. 
Upper Cretaceotis (Gulf series) : Texas and Arkansas. 
R. T. Hill, 1889 (Tex, Geol. Surv. Bull. 4, pp. xlil-xlv). Upper Crclaceoua or Black 

Prairie series-, a local name for the Upper Cret. deposits ot Tex. and SW. Ark. 
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Same as Gulf series, older name. 
Named for Black Prairie of eastern Tex, and Ark, defined by R, T. Hill in 

Am, Jour, Sci,, 3d, vol. 33, p, 294. 

Black River group. 
Middle Ordovician: New Tork and Pennsylvania, 
L. Vanuxem, 1842 (Geol. N. Y., pt. 3, pp. 38-^5). Black River Is.—Underlies Trenton 

Is. and overlies Calclferous group [Beekmantown]- Includes (descending) : (1) 
Mohawk Is. (base of Trenton Is.) ; (2) gray Is!; (3) birdseye Is.; and (4) Chazy 
Is. Named for oxi>osures in cliffs on Black River. '•' " 

E. Emmons, 1842 (geol. map of N. Y.). Birdseye, Trenton, and Chazy lss. excluded 
from Black River Is. 

J. Hall, 1843 (N. Y. Nat. Hi.st., div. 4, geol. 4th dist, pp. 18, 28). Biocfc River la. 
group overlies Calclferous sandrock and underlies Trenton Is. Includes Chazy 
and Birdseye lss. 

J. Hall, 1847 (Pal. N. Y., vol.' 1). Black River Is. probably rarely or never exceeds 
10 ft. in thickness and Is ni)sent In places. Is a well-deflned mass of grayish blue 
Is., very compact, and sometimes subcrystalllne in texture. Underlies Trenton Is, 
and overlies Birdseye [LowviUe] Is, [Subsequent repts, by different authors, as
signed to Black River Is. as deflned by Hall a thickness of 0 to 75 ft. and to the 
tBirdseye a thickness of 0 to 85 f t ] 

Hall's 1847 deflnition was used by geologists generally for many years. In 
1902 (Bull. Am. Pal. No. 14), however, P. E. Raymond defhiitely included 
Birdseye zone in Black River Is., but Ulrieh (1902), Schuchert (1902), 
Clarke (1003, 190S), Cleland (1903), Cushing (1905, 1908), Hartnagel 
(1907), Miller (1909, 1910) followed the 1847 deflnition and excluded the 
tBirdseye. In 1910 (N. Y. State Mus. Bull. 145) R. Ruedemann divided 
Black River group into (descending) : (1) Amsterdam la.; (2) Water-
town Is., 10 ft. (=7-foot tier or Black River Is. of Hall) ; and (3) Low
ville Is., 60 f t , divided into Leray Is. memb. (10 f t of is. more cherty 
than that below) and Loivville Is. s. sir. (22 to 55 f t of dove and blue 
dove Is., both thick and thin bedded, and conglomeratic at base) . He 
stated that Watertown and Leray lss. taken together are known in^the 
Thousand Islands region as Black River Is. In table on p. 97 he called 
top fra. of Black River group, in Mohawk and Champlain Valleys and a t 
Saratoga, the .i-msterdam Is., which lie did not deflne but placed strati
graphically higher than Watertown Is. In further explanation of 1910 
classiflcation, H. P. Cushing in 1911 (Am. Jour. Sci., 4th, vol. 31, pp. 
135-144) s tated: I t has firuilly been decided best to revert to Vanuxem's 
usage (e.Kcept for inclusion of the Chazy), and to apply Black River to 
entire rock group btw. Trenton and Chazy, the usage- which Geol. Sur
vey of Canada has consistently followed. In N. Y. State Mus^ Hdb. 19 
(1912) C. A. Hartnagel followed the 1910 classification, which is present 
commonly accepted definition of Black River group. 

"See further details under Lowville Is. 

In central Pa. the Black River group is divided into Rodman Is. (above) 
and Lowville Is. In SW. Va. it is divided into Lowville Is. (below) and 
Chanibersburg Is. 

G. M. Kay, 1035 (Geol. Soc. Am. BuU., vol. 46, p. 227), divided Black River group at 
type section into Chauniont fm. (Including Watertown and Leray) and Lowville, 
and stated : Pamelia fm., commonly classified as Chazyan, may belong In Black 
River group below the LowviUe, according to Alice E, Wilson, 

tBlack River iron-bearing series (also schists). 
tBlack River Falls iron-bearing schists. 

I're-Cambrian (lower '! Huronian) ; Southwestern Wisconsin (Jackson 
County), 
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C. R. Van Hise. 1892 (U, S, G, S, BuU, 86, pp, 190, 195, and map, pL 3) . Black 
River Falls series.—The Black River Falls iron-bearing schists of Wis, have not 
such observable structural relations as to enable me certainly to determine their 
position. They are thoroughly crystaUlne schists, in vertical attitude, and are 
provisionally placed In lower Huronian, [Probably named for exposures a t Black 
River FaUs, Jackson Co,] 

B, D. Irving, 1892 (U, S, G. S. Mon. 19, pi. 1), mapped Black Biver iron-bearing 
schists. 

C. R, Von Hise and C, K, Lelth, 1911 (U, S. G. S. Mon, 52, chart opp, p, 598), as
signed these rocks to Huronian, but not to any speclflc par t of the Huronian, 

tBlack Rock diabase. 
Upper Triassic: Central Massachusetts (Mount Holyoke region). 
B, K, Emerson, 1898 (U, S. G, S, Holyoke folio, No, 50, and Mon. 29, pp, 17-18, 

pi. 34). Black Rock diabaae, cores and dikes intrusive into the Juratr las setU-
ments [Newark group]. Named for Black Rock, S. of Mount Holyoke. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, p. 272). "Black Rock" diabaae Is not 
Intrusive, as originally supposed, but a part of Hampden diabase flow, of Newark 
group, which Is interbedded in Longmeadow ss. 

Black Rock erosion cycle. 
Name applied by E. Blackwelder (Jour. Geol., vol. 23. p. 312, 1915) to a 

pre-Kansan Pleist. erosion interval in Wind River Mtns, Wyo. 
Black Rock coal group. 

Name locally applied to Wasatch fm. in Rock Springs uplift of Sweetwater 
Co., SW. Wyo. (See U. S. G. S. Bull. 702, 1920.) 

Black Rock limestone. 
Lower Cambrian (?) : Southeastern.Idaho (Pocatello). 
A. L Anderson, 1928 (Idaho Bur. Mines and Geol. Pam. 28, p. 4 ) . Black Rock la.— 

Thick-bedded, massive, relatively pure, gray Is., with some sandy Is. members near 
top of rldge and minor amounts of cole. sh. In some parts of fm. The Is. is 800-|-
f t thick and is overlain by 150± ft. of calc. sh., sandy sh., ss., and qtzite, with 
the sh. near base and the qtzite near top where the fm. merges with Brigham 
qtzite. Some of Is. beds contain small rounded concretions and other more Irregu
lar forms that may be traces of fossils. Underlies Brigham qtzite conformably, 
and It is therefore believed it must be Lower Camb. Is underlain, probably con
formably, by a sh. series. Named because of occurrence along Black Rock Creek, 
2 ± ml. NE. of Portneuf Siding. Best exposed on N. side, where i t can be traced 
up Black Rock Creek for several mUes. 

Black Rock formation. 
Lower Ordovician (Beekmantown) : Northern Arkansas (Sharp and Law

rence Counties) and southeastern Missouri (?). 
G. C. Branner, 1929 (geol. map of Ark.). Black Rock Is.—Lss., 0 to 200+ ft. 

thick, uncon. underlying Everton Is. and uncon. overlying SmIthvUle Is. In Ozark 
region. Ark. [Mapped at nnd around Black Bock, Lawrence Co., Ark.] Assigned 
to Upper Canadian [which Is Beekmantown ot U. S. G. S.]. 

H. S. McQueen, 1930 (Insoluble residues as a guide in stratigraphic studies, pub
lished March 1930; Reprint of App. I, 56th Bien. Rept., 1931, p. 25). Smithville-
Black Rock fms. have been shown on recent ed. of geol. map of Ark. DetaUed 
features of each have not yet been published, nor has opportunity for detailed 
study of their Insoluble residues been presented. They occur btw. Powell dol. 
and St. Peter ss. The SmIthvUle Is thought to occur In SE. Mo., for In a few 
wells Is. and slightly dolomltic Is. yielding a small residue have been found above 
PoweU fm., but overlying Black Rock Is. has not been recognized In Mo. 

E. T. McKnight, 1935 (U. S. G. S. BuU. 853, on YcUviUe quad.. Ark.). Black 
Rock fm.—Chiefly flne-gralned, gray, mag. Is. or dol. that weathers drab or whitish, 
with minor amounts of ss. and blue gray Is. Thickness in Sharp and Lawrence 
Counties, Ark., 200± ft. Absent In Yellville quad. Not studied In detaU. 
Uncon. overlies SmIthvUle fm. The Black Rock and SmIthvUle fms. resemble 
Everton fm. In lithology, but are believed by E. O. Ulrlch, on basis of fossil 
evidence, to occupy an interval btw. Everton fm. above and Powell dol. below, 
and to be o'^:on. with Everton and with Powell. 
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B l a c k s b u r g s c h i s t . 

C a m b r i a n (p robab ly L o w e r ) : S o u t h e r n N o r t h C a r o l i n a a n d n o r t h w e s t e r n 

South C a r o l i n a . 
A. Keith and D. B. Sterrett, 1921 (Limestones and marls of N. C , by G. F. Lough

lln et a l : N. C. Geol. and Econ. Surv. BuU. 28, pp. 29, 73). Blacfcsiiurj; schist.— 
A fm., 800 to 1,000 ft. thick, which varies from a flne-grained graywacke (an 
impure variety of ss.) to sericite schist. Overlies qtzite, cgl. and schist [Kings 
Mtn qtzite) and underlies Gaffney marble. [See also A. Keith, U. S. G. S. 
Gaffney-Klngs Mountain folio, No. 222, 1931.] 

N a m e d for d e v e l o p m e n t in B l a c k s b u r g , Che rokee Co., S. C. 

B l a c k s F o r k m e m b e r (of B r i d g e r f o r m a t i o n ) . 

E o c e n e : S o u t h w e s t e r n W y o m i n g . 

H. E. Wood. 2d, 1934 (Am. Mus. Nat. Hist. BuU., vol. 67, art . 5, May 26, pp. 
241-242). By the present somewhat unwieldy terminology, Bridger A-f-B, Bridger 
C-l-D, Uinta A-l-B, and Uinta C are each essentially members, each containing 
distinctive fossil mammals. They deserve equal rank with such commonly 
recognized units as the Lysite, Lost Cabin ( = Wind River, sensu strlcto) [of 
NW. Wyo.], and, almost, the Chadron, but are not a t present named or fully 
treated as such. I accordingly propose Black's Fork memb. for lower half of 
Bridger (A-(-B of Matthew, 1909), the name being taken from Black's Fork of 
Green River, which flows past most of the best known exposures. Most famous 
and typical loc. Is "Grizzly Buttes" on Smith's Fork, starting ^ mi. S. of town 
of Mountain View and ending l^i mi. SW. ot the town. I propose TuAn Buttes 
memb. for upper half of the Bridger (C-|-D ot Matthew), the name being taken 
from Twin Buttes, W. ot the Green River and E. of Henry's Fork Table. Bridger 
C and D are both exposed on the slopes of Twin Buttes. Type loc. Is Henry's 
Fork Table and Twin Buttes. I propose Wagonhound- memb. for the lower Uinta 
(A-l-B of Peterson [included in Bridger fm. by U. S. Geol. Survey and others]) , 
the name being taken from Wagonhound Canyon (which opens Into White River, 
Utah) , in and near which typical and fossiliferous exposures occur. I propose 
Myton memb. for Upper Uinta (C ot Peterson), the "true Uinta" of various 
authors [and Uinta fm. of U. S. Geol. Survey and others], from town of Myton, 
Utah ; typical exposures occur E.. N., NW, ot the town at mouth of Lake Fork, 
and at other points in almost all directions from the town. The Lower and 
Upper Bridger, as well as Lower and Upper Uinta are distinct from each other 
geographically as well as faunistically, so that they fuUy deserve to rank as 
separate units. 

B l a c k s F o r k g lac ia l S t age . 
P l e i s t o c e n e : N o r t h e a s t e r n U t a h a n d s o u t h w e s t e r n W y o m i n g . 

W. H, Bradley, 1936 (U. S, G. S. P. P. 185). A gladal stage in Uinta Mtns, NE. 
Utah and SW. Wyo, Probably ot lowan or Illinoian age. Named for fact 
extensive moraines were left by Its glaciers in valley ot Blacks Fork, Utah. 

Blacksmith limestone. 
Middle Cambrian: Northeastern Utah and southeastern Idaho. 
C, D, Waleott, 1908 (Smithsonian Mlsc, CoU., vol. 53, No. 1804, pp. 6, 7) . 

Blacksmith fm.—Gray aren. Is. In massive layers. Thickness 570 ft. in Black
smith Fork, Cache Co., Utah, and 23 ft. W. of Liberty, Bear Lake Co., Idaho. 
Middle Camb. fossils. Underlies Bloontlngton fm. and overUes Ute fm. Type loc. 
in Blacksmith Fork Canyon, 8 ± ml. above Its mouth and 15 ml, E. of Hyrum, 
Cache Co., Utah. 

B l a c k s n a k e s a n d s t o n e m e m b e r (of H a n c e f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y ( C u m b e r l a n d G a p d i s t r i c t ) . 
G. H. Ashley and L. C. Glenn, 1906 (U. S. G. S. P. P . 49, p. 80 and pL 16). 

[Blackinake (Cawood) sa, on pL 16 ; Blacksnake ( t ) as. on p. 80. All of deflnition.] 

t B l a c k s t o n e se r ies . 

P r e - C a m b r i a n : N o r t h e a s t e r n R h o d e I s l a n d . 

J. B. Woodworih, 1899 (U. S. G. S. Mon. 33, pp. 8, 104-109). Blackstone scries.— 
A series of lss., chloritic and hornblendlc schists, slates, and qtzites, which occur 
in lower portion of Blackstone Volley and neor Providence, R. I. On lltbological 
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grounds, which have some support In stratigraphy, the series can be divided' 
Into [ascending] Cumberland qtzites, Ashton schists, and Smithfield lss. Uncon: 
overlain by lowermost Camb. (Olenellus) horizon. Named for typical develop
ment In lower course of Blackstone River btw. Woonsocket" and Pawtucket, R. I. 

A local name for aU pre-Camb. sediments of the region, which are now 
divided Into Marlboro fm. (above) and Westboro qtzite. 

Blackstone shale. 
Upper Cretaceous: Alberta. 
G. S. Malloch, 1911 (Canada Geol. Surv. Mem. 9, p. 35). 

Blacksville limestone. (In Washington formation.) 
Permian: Southwestern Pennsylvania and northern West Virginia. 
I. C. White, 1891 (U. S. G. S. Bull. 65, p. 36). Blacksville Is.—Quite pure gray IB, 3 to 

5 ft. thick. Lies 30 to 50 ft. above Washington coal and underlies Washington "A" 
coal. Outcrops near bed of Dunkard Creek, in village of Blacksville, Monongalia 
Co,, W. Va. Is Is, I I I of Stevenson's Greene and Wn,shington Co. (Pa.) Rept. 

G. H. Ashley. 1908 (Pa. Topog. and Geol. Surv. Comm. Rept. 1906-1908, p. 145). 
In Washington and Greene Counties, Pa., the Blacksville Is. occurs persistently 
30 to 50 ft. above Washington coal. 

Blacktail formation. 
Pre-Cambrian (Belt series) : Northern Idaho (Pend Oreille dis tr ict) . 
J. L. Gillson, 1925 (Am, Min., vol. 10, p. 189) and 1927 (Jour. GeoL, vol. 35, No. 1, 

pp. 1-32). New name Blacktail fm. is proposed in unpublished rept. on Pend 
Oreille dist. [by E. Sampson and J. L. Gillson], to include the equivalents of Revett 
and St. Regis fms. of Coeur d'Alene dist., Idaho. 

E. Sampson, 1928 (Idaho Bur. Mines and Geol. Pom. 31, p. 7) . Blacktail fm.—Is 
here deflned as including all rocks btw. Burke fm. below and Wallace fm. above. 
Represents undiff. equivalents of Revett and St. Regis fms. of Coeur d'Alene dist. 
Lower part Is prevailingly qtzite ; upper part is mostly argillite. Whole fm. Is 
distinguished from ail others in dist. by a pinkish or reddish purple color. Lower 
5,000 f t . which is mostly qtzite, may have only a faint pink cast, but even In these 
beds thin partings of red sh. arc common. The lowest beds closely resemble Burke 
fm., but faintly pink color serves to distinguish them. The upper Blacktail beds 
are alternating red and green arglllites, with red predominating. In lower part 
of fm. the red argillite occurs only as partings. Argllllte Increases upward in fm. 
and in upper 3.300 ft. it greatly predominates. Uppermost beds, near transitional 
bdy with Wallace fm,, are green, but those mapped with the Blacktail have a 
peculiar waxy appearance. Type loc, Blacktail Mtn, near Talache, where fm. Is 
best exposed. The SW. shoulder shows the lower beds and the northerly spurs 
show the upper arglllltic portion, 

t B l a c k t a i l D e e r Oreek beds , 

Ol igocene? ( u p p e r ? ) : S o u t h w e s t e r n M o n t a n a ( B e a v e r h e a d C o u n t y ) . 

E, Douglass, 1902 (Am, Phil. Soc. Trans., vol. 20, n. s., pt. 3, pp. 237-245). Black-
tail Deer Creek beds, the beds on Blacktail Deer Creek, which are probably White 
Blver Olig. 

H. F. Osborn, 1909 (U. S. G. S. Bull. .361, p. 106), Beds on Blacktail Deer Creek. 
Mont., doubtfully included in upper Olig. White River group. They are more 
probably lower Mio. 

B lack w a t e r f o r m a t i o n . 

P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in i a a n d w e s t e r n M a r y l a n d . 

N. H. Darton and J. A. Taff, 1896 (U. S. G. S. Piedmont folio. No. 28). Blackwater 
fm. (also Blackwater ss.).—Three poorly deflned ss. and cgl. beds, separated by 
two zones of softer argill, ss, and sandy sh, containing variable and impure coal 
beds. The upper ss, is conglomeratic and 110 to 200 ft. thick; the medial ss. is 
125 ft. thick; and the lower ss. is 30 to 155 ft. thick and handed with cgi. Over
lies Canaan fm. and underlies Savage fm. Thickness ot fm. 200 (at Piedmont) 
to 645 (on Blackwater River below Davis, W. Va.). 
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B l a c k w a t e r sha l e a n d l imes tone . 

P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in i a . 
D. B. Reger, :92;i (W, Va, Gool, Surv, Rept Tucker Co,, pp. 198. 209-'.'10), Black-

water .sh. and ?.v,—.\ marini! memb. of Kanawha group (upper Pottsville). con.sist-
Ing of 15 ft. of dark sh. underlain by 7 inches of ferruginous Is., and containing 
marine fossils of familiar Kanawha types in the is. and in lower part of the sh. 
Base lies 280 ft. below top of Homewood ss. and 115 ft. below Quakertown coal 
horizon. Probably correlates with Dingoes Is. of Mingo Co., but tliis correlation is 
not decisive. 

N a m e d for e x p o s u r e s on N. s ide of B l a c k w a t e r R i v e r , ' 2 mi . S W . of D a v i s 
a n d % mi. below B l a c k w a t e r F a l l s , T u c k e r Co. 

B lackwe l l sand . 

A s u b s u r f a c e s and in B lackwel l pool, K a y Co., c e n t r a l n o r t h e r n Okla. , 
c o r r e l a t e d w i th a p a r t of G a r r i s o n sh. ( P e r m . ) . I n t h a t [iool i t l ies a t 
750 ft. d e p t h a n d N e w k i r k s and a t 1,4.50 f t Accord ing t o Okla . Geol . 
Su rv . Bul l . 40Q, 1928, p. 180, t h i s s a n d is of P e u n . age . 

t B I a d e n f o r m a t i o n . 

U p p e r C r e t a c e o u s : C o a s t a l P l a i n of N o r t h C a r o l i n a and Sou th C a r o l i n a . 

L. W. Stephenson. 1907 (Johns Hopkins Univ. Circ. No. 71, pp, 03-99), Bladen fm.— 
Sands and clays, for most part thinly laminated and often highly cross bedded ; 
everywhere more or loss liirnitic. Name used tentatively, since future investigations 
may prove equivalency with other fms. elsewhere. A few fossil plants indicate 
equivalency with Tuscaloosa fm. Grades into overlying Ripley fra. [Peedee] and 
rests uncon. on Capefear fm. [Tuscaloosa]. Thickness 500 to 700 ft. 

Reij laced by B lack Creek fra., wh ich h a s p r i o r i t y . 
N a m e d for e x p o s u r e s in B l a d e n Co., N. C , especia l ly a long Cape F e a r R ive r . 

B l a ine g y p s u m (a l so f o r m a t i o n ) . 
P e r m i a n : W e s t e r n O k l a h o m a , P a n h a n d l e of T e x a s , a n d c e n t r a l n o r t h e r n 

Texas -
C. N. Gould. 1002 (Okla. Gool. Surv. 2d Bien. Rept., pp. 42, 47), Blaine dii;.—Red 

shales, with interbedded strata of gyp. and dol.. averaging 75 ft. in thickness, 
divided into following nioniliers (descending) : Sliinier gyp.; .\!tona dol. ; red sh. 
(Jenkins clay of Cragin) ; Medicine Lo(l.::e gyp. ; Magino dol. ; red sh. ; and Ferguson 
gyp. Overlies Norman div. (Enid group) and underlies Woodward div. (group). 
Where Ferguson gyp. memb. disnpi)ears the underlying Norman (Enid) div. extends 
up to base of Medicine Lodge gyp. 

Il l Tex . the top memli . h a s been ctilled Ac7>ic dol. a n d b a s a l m e m b . Q u a n a h 

ijllp. T h e fm. u n d e r l y i n g t h e B la jne i n Okla . w a s n a m e d C h i c k a s h a fm. 

hy Gould in 1924. 

II. D. Mi.sor. 1026 (.=reol. map of Okla.), modified the definition of Blaine gyp. so as 
to luohule hods iiliovo Sliiinor f̂ yp. nnd below Ferguson gyp., and discarded tOreer 
fyn. Tlie Blaine as mapped included all bods from top of Chickasha fm. up to base 
of Dog (Jreok sli. 

R. L. Clifton, licin (A. A. P. G. Bull., vol. 14. pp. 161-172). Evidences in fleld seem 
to indiciite Blaine slinnld be dropped and some new fm. name be adopted to include 
wliat now comprises Blaine and Do.:: Cri.'ol̂  beds. 

E. H. Sellards. 1!)33 (Univ. Tex. Bull. 32:i2. pp. 168. 178). Blaine fm. as now used 
in Tox. includes more than does lil.-iino of type loc. in Okla. Not only is underlying 
Chickasiia, or a part of if. nier.:;ed with the Blaine in Tex. usage, but overlying 
Uog (."riiel; of Okla. is incliidod in part or entirely. Childress dol. and gyp. is top 
nienti). of Hlaint; in Te.v. iind Qiianati gyp. li(^s near liase. 

J. L. Miiir, in:;4 (A. A. P. (J. Bnll.. vtil. 18. No. 10. p. i::00), gave detailed section of 
Illaino fin. at t.vpo Inc.. in .Salt Creek Canyon,, Blnine Co.. Okla.. showing It as 
niidorlyliit: l.>i,i,' C'ri-ek shales. ovi.Tlyini: Flowerpot shales, and including Lovedale 
gyp. at top, Sliimi.T gyp. in iniddlo, and Medicine Lodge gyp. 2 f t above base. 

Nitinod for exposures in B la ine Co.. Okla. T y p e loc. is in Sa l t Creek 

(HeiHiuoi iet ' s ) Canyoli in n o r t h e f u B l a i n e Co. 
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Blair formation. (In Mesaverde group.) 
Upper Cretaceous: Southwestern Wyoming (Sweetwater County). 
A. R. Schultz, 1920 (U. S. G. S. Bull. 702). Blair fm.—Drab. yeUow, and brown sss. 

and Interbedded sh. and shaly ss. with little or no bituminous mat te r ; massive sss. 
are grouped near top of fm., giving rise to the "golden wall," and are the "Golden-
wall S3." of Powell. Thickness 1,000 to 1,200 ft. In previous repts. Included in 
Mesaverde fm. May possibly belong to the Mesaverde, but seems to be older, and 
for present at least the base of Rock Springs coal group Is regarded as base of Me.sa-
verde. The Blair constitutes a distinct lithologic unit. Overlies Baxter sh. Named 
for exposures at Blair ranch, E. of Aspen Mtn. 

Blairmore formation. 
Upper and Lower Cretaceous: Southern Alberta, Canada. 
F. H. McLearn, 1916 (Canada Geol. Surv. Sumro. Bept. 1915, p. 112). Uncon. over

Ues Elils fm. and underlies Colorado sh. 
F. H. McLearn and G. S. Hume, 1927 (A. A. P. G. Bull., vol. 11, No. 3, p. 241). 

Blairmore fm. of Blalrmore-Soutb Fork areas consists of sss., sh., and, a little above 
middle, a bed of cgL, and another bed of cgl, at base. I t dlscon, overlies Kootenay 
fm. and underlies Crowsnest volcanics. The upper part of fm. contains a Cenomania 
[n] flora, according to E. W. Berry, and Is ot Upper Cret. (Colorado) age. The 
flora of lower part Is Lower Cret. (Aptlan or Alblan), according to Berry. The 
lower part of the Blairmore corresponds to upper part of Kootenai fm. of Mont. 
The flora of the pre-Blalrmore Kootenay beds is Barremlan, according to Berry. 

B l a l r s ville. 
See Sub -B la i r sv l l l e r ed s h a l e m e m b . 

B l a k e l e y f o r m a t i o n . 

O l igocene : W e s t e r n W a s h i n g t o n ( P u g e t Sound reg ion) a n d s o u t h w e s t e r n 

W a s h i n g t o n . 

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull. 15, pp. 10-22). Blakeley fm.—Alternat
ing shales and sss. overlain by nearly 1,000 ft, of nonfossiUferous cgls. Thickness 
of fm, 8,000 ft. Fossils listed. Been considered Olig. or at least In part Ollg., 
but writer now places them In Lower Mio., until definite understanding has been 
reached as to what is to constitute Ollg. Type section Is a t Restoration Point, 
Kitsap Co., opp. Seattle. 

C. E. Weaver, 1916 (Wash, Geol. Surv. Bull. 13). Blakeley horizon Is characterized by 
Acila gettynburgensis zone, and Is as.slgned to Olig. Fossils listed. The highest 
s trata outcrop on N. shores of Blakeley Harbor. Type section Is at entrance to 
Bremerton Navy Yard. Is younger than Porter horizon and older than Wahkiakum 
horizon (lower Mio.), 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc , vol. 64. No. 2, pp, 
245, 261-264), Seattle and Twin River fms. of Arnold and Hannibal's Astoria 
series seem to be = Weaver's Blakeley fm. While later studies may show Blakeley 
beda (AcUa gettysburgenais zone) to be younger, they are a t present considered to 
be Upper Ollg, 

Blakely sandstone. 
Lower Ordovician: Southwestern Arkansas and southeastern Oklahoma. 
E, O, Ulrieh, 1911 (Geol, Soc, Am. Bull., vol. 22, p. 676). Blakeli/ ss.—Name pro

posed by A. H. Purdue (in letter) for ss. recently discovered, which is absent W. of 
Womble but locaUy developed to thickness of 500 ft. E. of that town. The discov
ery of this Intercalated ss. tends to confirm high value of strat . hiatus btw. 
Ouachita and Strlngtown shales, which hitherto was Inferred chiefly on paleon
tologic evidence. Underlies Strlngtown sh. [restricted sense] and overlies Ouachita 
sh. 

H. D. Miser, 1917 (U. S. G. S. Bull. 660. p. 67). Blakely ss.—Sh., in alternating black 
and green layers, and hard gray ss. The sh. constitutes 75 per cent of whole fm., 
but the ridge-forming ss. Is the prominent feature. Thickness 0 to 400 ft. Under
lies Womble sh. and overlies Mazarn sh. Named for Blakely Mtn, Garland Co., .4rk„ 
from which It is continuously exposed as far W, as Womblo, where it thins out and 
permits Womble sh, to rest on Mazarn sh, W. ot that town. In 1909 this .ss, was 
regarded by A, H, Purdue as upper part of Ciystal Mtn ss,, but it has since been 
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determined by Purdue and writer to occur in middle of "Ouachita sh." [A broader 
use of "Ouachita sh," than as deflned by Purdue in 1909.1 

I s of B e e k m a n t o w n a n d p r o b a b l y Chazy age , a c c o r d i n g to c lass i f lca t ion of 
U. S, Geol, Su rvey . 

B l a n c a tuff, 

M i o c e n e : S o u t h e r n Ca l i fo rn ia ( S a n t a C r u z I s l a n d ) . 

W. W, Rand, 1931 (Mining in Calif., vol, 27, No, 2, p, 217), Blanca fulT.—Distinctly 
bedded, water deposited, ai?ld to intermediate crystalvltric tuffs and cgls,, with thin 
flow of andesite near top. Included In Monterey group, which, on Santa Cruz 
Island, consists of (descending) (1) siliceous sh,, (2) volcanics, (3) Blanca tuff, 
(4) Temblor fm„ and (5) Vaqueros fm. [Derivation of name not stated,] 

t B l a n c h a r d m o r a i n e . 

Rep laced by Defiance m o r a i n e ( P l e i s t ) i n U. S. G. S, Mon. .41 , p * 581. 

B l a n c h a r d h a s p r i o r i t y b u t Defiance h a s u s a g e . N a m e d for a s t r e a m in 

Ohio . 

B i a n c h e s t e r d iv is ion . ( I n R i c h m o n d g roup . ) 

U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio, s o u t h e a s t e r n I n d i a n a , a n d n o r t h -
c e n t r a l K e n t u c k y . 

A. F. Foerste. 1909 (Denison Univ. Scl. Lab. Bull. 14, p. 291). Bianchester div.— 
Includes upper part of Waynesvllle bed of Richmond fm., or beds btw. top of upper 
Hebertella insculpta horizon and base of lower Heberiella inaculpta horizon. Is 
overlain by Liberty beds and underlain by Clarksvllle dlv. 

N a m e d for B i a n c h e s t e r , C l in ton Co., Ohio. 

B l a n c o f o r m a t i o n . 

P l iocene ( m i d d l e ) : P a n h a n d l e of T e x a s . 

E. T. Dumble. 1890 (Tex. Geol. Surv. 1st Ann. Rept , p. Ixxi. pi. 3) . B!oiico.(7onl«)n 
beds.—White clays, infusorial earth, etc.. containing fossil remains of turtles and 
large animals. Forms upper portion of Staked Plains. Probably corresponds to 
upper part of Fayette beds, which It closely resembles in some lithologic features, 

W. F, Cummins, 1890 (Tex, Gool. Surv. 1st Ann. Rept., p. 190). Bianco Canyon 
beds.—Red clay, white sandy clays, white cinys, and a hardened clayey Is., fronting 
to E. and forming bold escarpment 200 ft. high. Constitute Staked Plains. Uncon. 
overlie Dockum bods. Later than Cret. [Name changed by W. F. Cummins in 1892 
(Tex. Geol. Surv. 3d Ann. Rept., p. 134) to Blanco beds.] 

H. F. Osborn (1907 and 1918) assigned Blanco fm. to middle PUo. 

N a m e d for B l a n c o C a n y o n , D i c k e n s Co., a n d M o u n t B l a n c o P . 0 . , Crosby Co. 
I n c l u d e d in O g a l l a l a fm. (P l io . ) on 1037 geol. m a p of T e x . 

B l a n c o B a s i n f o r m a t i o n . 

T e r t i a r y (Ol igocene ?) : S o u t h w e s t e r n C o l o r a d o ( S a n J u a n M o u n t a i n s ) . 

E. S. Larsen, 1935 (U. S. G. S. Bull. 843). In.many places on S. slopes of San Juan 
Mtns, In San Cristobal, Pagosa Springs, Summitvllle, and Conejos quads, a series ot 
arkosic BSS., cgls., and other sediments, lacking in volcanic material, uncon. over
Ues Cret. fms. and Animas fm. (Eocene 7), and are overlain, with apparent con
formity, by Conejos andeslte (Mio) . The name Blanco Basin fm. Is proposed for 
these beds, from their prominent development about Blanco Basin, In central part of 
Summitvllle quad. Is In general a thin, soft fm., overlying In many places Mancos 
sh. and overlain by great thickness ot volcanic breccia. I t is Imperfectly known 
end only approx. mapped. East of Chama River, near S. t>dy of Summitvllle quad., 
it is 575 ft. thick. Is overlain by several hundred ft, of beds belonging to Conejos 
andeslte, and rests with angular uncon, on Mancos sh. 

t B l a n c o C a n y o n beds . 

P l i o c e n e : P a n h a n d l e of T e x a s , 
See B lanco fm. 
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t B l a n [ d ] f o r d l imes tone . 
P r e - C ! a m b r i a n : W e s t e r n M a s s a c h u s e t t s . 

E. Hitchcock, 1833 (Rept. Geol., Min., Bot., and ZooL of Mass., p. 305). Blanford 
Is.—Coarsely granular, white, crystalline Is. exposed In NW. part of town of 
Blanldlford. [According to B. K. Emerson (unpublished communication) this 
is a large boulder of Coles Brook Is.] 

B l a n d f o r d ser ipent ine a n d p y r o x e n i t e . 

Age ( ? ) : M a s s a c h u s e t t s . 

B. K. Emerson, 1898 (U.S.G.S. Mon. 29, p. 85). 

B l a n k e n s h i p s and . 

See S a l l y a r d s s a n d . 

B l a y d e s s and . 

A s u b s u r f a c e s a n d , of P e n n . ( ? ) age , in S t e p h e n s Co., s o u t h e r n Okla., 

ly ing a t 2,200 ft. d e p t h in E m p i r e pool , t h e B r o w n s a n d l y i n g a t 2,100 f t 

a n d t h e K a g a y a t 2,300 ft. 

B lay lock s a n d s t o n e . 

S i l u r i a n ( e a r l y ) : S o u t h w e s t e r n A r k a n s a s a n d s o u t h e a s t e r n O k l a h o m a . 

A. II. Purdue, 1909 (Geol. Soc. Am. Bull., vol. 19, p. 557). Blaylock as.—Ss. uncon. 
underlying Slatington ah. [Missouri Mountain sL] and overlying Polk Creek sh. 

A. H. Purdue, 1909 (Slates of Ark., Ark Geol. Surv., pp. 30, 36). Blaylock ss.— 
Fine-grained to medium-grained ss. of dove, dark gray, or green color, Interbedded 
with dark-colored, often black, and flsslle sh. Thickness 1,500 ft. In parts, through 
100 or more f t , consists almost whoUy of ss . ; in other parts Is made up of alter
nating beds of ss. and sli. The ss. Is usually In layers 1 to 6 Inches thick and 
bedding is very even. Some of layers are qtzitic and contain numerous quartz 
veins: other thin layers closely resemble chert. Overlies Polk Creek sh. Under
lies, probably uncon., Missouri Mtn si. 

N a m e d f o r B l a y l o c k M t n , M o n t g o m e r y Co., A r k . 

B ledsoe l imes tone . 
S i l u r i a n ( N i a g a r a n ) : W e s t e r n T e n n e s s e e . 

A. F. Foerste, 1901 (GeoL Soc. Am. Bull., vol. 12, pp. 397, 402). Bledaoe la.— 
Top bed (0 to 32 ft. thick) of Clifton Is. In Tenn. Overlies Newsom (Waldron) 
shaly clay and uncon. underlies Pegram Is. (Dev.) or Chattanooga sh. Same as 
LoulsviUe Is. of Ind. 

N a m e d fo r Bledsoe , S u m n e r Co. 

Bl i s s s a n d s t o n e . 

U p p e r C a m b r i a n : W e s t e r n T e x a s a n d s o u t h e r n N e w Mexico. 

G. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p, 27). BUsa aa.—Massive, 
compact, flne-teitured, fossiliferous gray ss,, about 300 ft. thick, varying In color 
from almost white to brown; toward top locally cross bedded and some of beds 
hard. Overlies coarse red granite and uncon. underlies El Paso Is. (Ord,). 

N a m e d for P o r t Bl i ss , B l P a « o Co., Tex . 

B l i s s b a s a l t . 

P l e i s t o c e n e : S o u t h e r n I d a h o ( T w i n F a U s a n d Good ing C!ountles) . 

H. T, Stearns. 1932 (Correlation chart of Idaho compiled by M, G, Wilmarth, dated 
Sept 1, 1932) and 1936 (Jour, GeoL, voL 44, No, 4, pp, 434-439), Btias basalt.— 
Brecciated subaqueous flow composed chiefly of vitreous porpbyritic basalt, con
taining pillow structures. May be subaqueous focles of McKInney basalt or, pos
sibly, of Sand Springs basalt. Thickness 100±f t . Exposed at Bliss Cone and Bliss 
Bridge, sec. 11, T, a S,, R. 12 E„ Twin FaUs Co., also a t BUss Spring, Gooding Co. 

Block p o r p h y r y . 

A descriptive term formerly applied by miners to the White porphyry of 
LeadvUle dtst, Colo., because of its tendency to spUt into angular blocks. 
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Block l imes tone , 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h e r n Missour i , a n d I o w a ( ? ) . 

R. C, Moore, 1932 (Kans, Geol, Soc, 6th Ann, Field Cont Guidebook, pp, 85, 97), 
Block Is. memb. of Vherryvale sh. overlies Fontana sh, memb. of Cherryvale and 
underlies Wea sh, memb. of Cherryvale. 

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 35. 37). Biocfc Is. here intro
duced for fine-grained, bluish gray, tbin-bedded Is, with a few thin fossiliferous 
sh. partings. Thickness 3 to 8 ft. Underlies Wea sh. and .overlies Fontana sh., 
all fms. in Kansas City group. Named for a hamlet in Miami Co., Kans. Has 
considerable persistence throughout NE. Kans. and adjoining.';parts of Mo. 

R. C. Moore, 19:llj (Kans. Geol. Burv. Bull. 22), stated that Newell is author of 
this name. 

B lomidon sha le . 

T r i a s s i c : New B r i m s w i c k and Nova Scot ia . 

S, Pov\'ers, 1915 (Geol. Soc. Am. BuU., vol. 26, p. 93). 

Blood Reserve .sandstone. 
Cretaceous: Alberta. 
L. S. Russell, 1932 (Canada Geol. Surv. Rept. 1031, pt. B, p. 32). 

Bloody R u n zone. 
Uppe r D e v o n i a n : N o r t h - c e n t r a l I o w a ( F l o y d C o u n t y ) . 

C. L. Fenton and C. L. Webster, 1924 (Univ. Mich. Pub., Contr. Mus. Geol. vol. 1, 
frontispiece, map), divided Cellar Valley Is. of Floyd Co. into Nora above and 
Shell RiKk below, and divided Shell Itock into (descending) : I'uchyphi/llujn zone, 
Aulopora sh., Bloody Run -itnc, Litbojiruphic beds, and mud-crack zoue, and gave 
no further explanation of Bloutly Run zone. 

Bloomfleld s a n d s t o n e . ( I n C a y u g a g r o u p . ) 
S i l u r i a n : C e n t r a l P e u n s y l v a n i a ( P e r r y C o u n t y ) . 

B. W. Claypole, 1S.S5 (2d Pa. Geol. Surv. Rept. F^, pp. 54, 401). Bloomfleld ss.— 
Soft friable ss., breaking up into roctaiigulnr brick-shaped fragments. Of dull 
reddish and greeuisli colors. .Vbout 10 ft. thick. Underlies New Bloomfleld, and 
exposed on road to Newport, V_. mi. E. of town. Overlain and underlain by varie
gated shales, all of wliich are included in Onondaga red and variegated shales. 
I On pp. xi-xvi of above rept. J. P. Lesley made Bloomfleld ss. the top dlv. of 
Onondaga red sh.] 

J. P. Lesley, 1892 (2d Pa, Geol, Surv, Summ, Final Rept,, vol, 2 pp," 761-777), 
Bloomfleld s,̂ . replaced by Londisburg ss. [See under Landiahurg ss.] 

Bloomfiekl sand. 
Eocene: Southeastern Missouri (Stoddard and Scott Counties). 
C. R. Keyos. .1894 (Mo. Geol. Snrv. vol. 4, p. 301. Blnomflild .lands.—Sands of 

Eocene age. 85 ft. thick. [Name UM-d in table oo p. 30. On p. 88 the Eocene 
dt.'Posits of Mo. ("probably Bloonitiold sand.s") are described as chiefly brown sands 
and blue clays with some iron ores, best espn.seii in bluffs of Mississippi River In 
Scott and Stoddard Counties.] Named for Bloiimlield, Stoudard Co. 

I s a p a r t of Wi l cox fm. 

Bloomfleld l i m e s t o n e . ( I n O m e n i a n g h fo r ina t ion . ) 
P e n n s y l v a n i a n : Souf l ie ; l s ten i Ohio ( M u s k i n g u m C o u n t y ) . 

W. Stout, l o t s (Ohio Gool. Snrv.. 4ih sor.. Bull. 21. p. 242). Bloomfleld la.— 
Nodular, hard, dense, noii-fos.-^iliforniis light-pray Is., in places stained with iron 
nxido. Of fri'sli-wator origin. Tliickniss 0 to 2Vi ft. Lies 3 ft. 9 in. below 
Andorson coal and S ft. ,*̂  in. almvo Cambridge Is. In Muskingum Co. (Harrison. 
Bluerock, Salem, and lllplilniul Twps). Named'for exposures W. of Bloomfleld. 

B l o o m i n g d a l e lime.'itone nicmlier. 

U p p e r C a m b r i a n : E a s t o i n T(Minessee. 

C. R. L. Odor, i:).'!4 (Jonr. Gool.. vol. 42. No. ,'',. pp. 478-479. 492. 406). Blooming-
date l.f. mrmb.—l.'pper nionit). of (.'^m-i.-oolu'imuo-Coppor llidgo fm. in eastern Tenn. 
Overlies Morrisiowu dol. (luwor iiH-mb. of Conuoooheaguo-Copper Ridge fm.) and 
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underlies the thin ss. a t base of Chepultepec fm. Consists of 170 to 650 ft. of thin 
to heavy-bedded, light to dove-gray, dense to medium crystalline, fine to coarsely 
laminated Is. and dol. ; dol. is minor In amount In E. sections, but composes practl-
caUy all ot western sections. Color and texture closely resemble imderlylng 
Morristown memb. Thin aren. zones occur a t numerous levels, 10 sometimes 
occurring in thickness of 100 ft. Base is formed of 3 to 15 ft. of aren. and shaly 
dot and qtzitic ss. The Bloomingdale chert Is scarcely distinguishable from that 
in Morristown memb.; its quantity Is nU to abundant [Details.] Belongs to 
Ozarkian series of Camb. system. Type section Is along a branch of Reedy 
Creek, 1% mi. NW. of Bloomingdale, 4 ml. NE. of Klngsport. 

B l o o m i n g t o n f o r m a t i o n . 

M i d d l e C a m b r i a n : N o r t h e a s t e r n U t a h a n d s o u t h e a s t e r n I d a h o . 

C. D. Waleott 1908 (Smithsonian Misc. Coll., vol. 53, No. 1804, pp. 6, 7) . 
Bloomington fm.—Bluish gray, more or less thin-bedded lss. and arglll. shales 
Small rounded nodules of calclte are scattered Irregularly through many layers of Is. 
Thickness 1,320 f t In Blacksmith Fork Canyon, Cache Co., Utah, and 1,162 f t W, 
of Liberty, Bear Lake Co., Idaho. OverUes Blacksmith fm. and underlies Nounan 
fm- Abundant Middle Camb. fauna. Type loc. about 6 ml. W. of Bloomington, 
Bear Lake Co., Idaho. Bloomington Creek, near type loc, passes through fm. 

B l o o m i n g t o n m o r a i n i c s y s t e m . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : A c r o s s c e n t r a l Ohio , I n d i a n a , a n d I l l ino i s . 

S h o w n in p a r t on m o r a i n e m a p (p i . 32) of U.S.G.S. Mon. 53, 1915, 
a n d in p a r t on m o r a i n e m a p in U.S .G.S .P .P . 106. I n some e a r l i e r 
r e p t s ca l led B l o o m i n g t o n m o r a i n e . N a m e d for B l o o m i n g t o n , 111. 

B l o o m s b u r g r e d b e d s . (Of C a y u g a g r o u p . ) 

S i l u r i a n : C e n t r a l a n d s o u t h e r n Peni i .?ylvania, w e s t e r n M a r y l a n d , n o r t h e r n 

W e s t V i r g i n i a , a n d w e s t e r n V i r g i n i a . 

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. Gr, p. 252). Bloomsburg red ah.— 
A series of dark, deep or dull red shales, somewhat sandy and blotched with a few 
thin layers of bright green sh. Thickness 245 to 750 ft. About 440 f t visible 
In vicinity of Bloomsburg [Columbia Co.] along E. bank of Fishing Creek at N. 
line of town of Bloomsburg. Represents basal memb. of Salina series as defined 
by N. Y. geologists. Underlies Middle Salina group, which consists of 407 ft. of 
green, butf, and bluish Iss. and shales with some red sh. Overlies Clinton series. 

C. Butts, 1918 (Am. Jour. ScL, 4th, vol. 48, pp. 523-537). In central Pa. (Blair 
and Huntingdon Counties) the Bloomsburg red memb. forms basal 50 to 150 ft. of 
WIUs Creek sh. 

C. K. and F. M. Swartz, 1931 (Geol. Soc. Am. BuU., vol. 42, No. 4, rp- 622-660), 
treated Bloomaburg red beda as a distinct fm., underlying WUIa Creek fm. and 
overlying McKenzie fm., and on pp. 651 to 660 they extended the name Into SE. 
N. y . a s far as Otlsville, Orange Co. On p. 657 they stated. I t has been shown 
[pp. 622-660] Bloomsburg red beds can be followed continuously from type loc. In 
NE. Ps . southward into Md. and eastward through centrol and eastern Pa. to 
Delawore Water Gap, where It was called Clinton by Chance and High Falls by 
Stose. I t Is continuous with Medlna-Longwood red BS. of N. J . and High Falls 
red beds of Hartnagel In SE. N, Y, I t is manifest it is same fm, throughout this 
entire area and should have one name to avoid confusion. The term Bloomsburg 
has priority. I t is manifest the Bloomsburg Is a lltbological phase—not a geo
logical age. It accumulated on the continental margin to E, while different 
marine deposits were formed to W, On p. 660 they show Bloomsburg red beda 
to NE, to be the time equlv, of lower part of Tonoloway Is,, Wills Creek sh,, and 
upper part of McKenzie, Its basal bed to S, (called Rabble Run red bed) inter-
fingering with middle part of McKenzie, while a higher heavy bed of the Bloomsburg 
wedges in btw. the McKenzie and the Wills Creek. This higher bed, however, they 
show as representing an early part of the Bloomsburg to E. 

C. Butts and G. W. Stose, 1932 (16th Int. Geol. Cong. Guidebooks of Appalachian 
region). Wills Creek sh. restricted to beds above Bloomsburg sh., the latter to 
hereafter be treated as distinct fm. This Is present approved definition of 
Bloomsburg. 
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B l o o m s b u r y f o r m a t i o n . 

C a r b o n i f e r o u s or D e v o n i a n : New B r u n s w i c k , 

G. F, Matthew, 1895 (Roy, Soc, Canada Trans,, vol, 12, sec, 4, p, 80), 

Or ig ina l ly a s s igned to D e v , ; l a t e r r e p t s a s s ign it to Carbf . 

B l o s s b u r g f o r m a t i o n . ( I n C h e m u n g f o r m a t i o n . ) 

Uppe r D e v o n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a (T ioga C o u n t y ) . 
M. L. Fuller, 1902 (U. S. G. S. 22d Ann. Rept.. pt. 3, pp. 585, 593). The term 

"Blossburg tm." has been applied by drillers to the source of supply of the oil of 
the wells of the Manhattan group, 1 nii. E. of Gaines [Tioga Co.]. I t Is a series 
of alternating sands, shales, and shaly lss., of which certain of the more sandy 
members have produced oil. Top, thoush somewhat variable. Is about 200 ft. above 
horizon ot Atwell sand. Included In Chemung fm. 

B los sbu rg . 

U p p e r D e v o n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( T i o g a C o u n t y ) . 
G. H. Chadwick, 1933 (Pan-Am. GeoL, vol. 60, No. 2, pp. 99, 279, 282, 357). Back 

in 1842 T. A. Conrad (Jour. Acad. Nat. Sci. Phlla., vol. 8, p. 234) applied name 
Blossburg to these red-beds ("Cattaraugus" of the folio) [U.S.G.S. Elkland-
Tioga, No. 93] , now found to be of pre-Cattaraugus age, and his name has 
precedence over drillers' use of "Blossburg fm." for an oil-producing zone down 
in the Chemung. I have therefore revived It (Geol. Soc. Am.. Bull., vol. 43, p. 273, 
1932) to cover these supposed Girard-Chadakoln beds, which overlie Wellsburg 
ss. [On p. 357:] "The Blossburg now appears to be older than the Glrard-
Chadakoin." [In book cited Conrad used red as. of Blossburg. The reference 
to Bull. G.S.A., vol, 43, p, 273, is an error, as Blossburg is not mentioned In 
the abstract on that page. The listing of Blossburg ss. in U.S.G.S. Bull. 191 
is also an error, as Conrad, although describing the sandstone, did not name it 
Blossburg ss.] 

B l o s s b u r g Monkey ledge . 

See u n d e r S c r a n t o n ss . 

B l o s s o m s a n d . 
U p p e r C r e t a c e o u s (Gul f s e r i e s ) : N o r t h e a s t e r n T e x a s . 

C. H. Gordon, 1909 (Am, Jour, Sci., 4th, vol. 27, pp. 371, 373). Blossom sands.— 
Glauconitic sands, brown nnd red at surface from oxidation of iron, inttrlamlnated 
with and grading into clay. Thickness 80 to 100 ft. Top memli. of Eagle Ford 
fm. in NE. Texas. Underlies Brownstown marl. Same as Sub-Clarksville sands 
ot Veatch. 

L a t e r w o r k by L. W. Stepben.son showed t h a t B lossom sand i.̂  y o u n g e r t h a n 

E a g l e F o r d c lay, a n d in 1917 i t w a s t r e a t e d hy U. S. Geol . S u r v e y a s a dis

t i nc t fm. ove r ly ing the E a g l e F o r d . T t ie 192.5 a n d 1926 w o r k of L, W , 

S t e p h e n s o n e.stalilished fac t t h a t t h e c lay u n d e r l y i n g Blos,'?oiii s and and 

f o r m e r l y ca l led E a g l e F o r d in N E . T e x . is y o u n g e r t h a n t r u e lOn^le F o r d 

c lay a n d = lower p a r t of A u s t i n cha lk , a n d he n a m e d it Bonl ia in c l a y — 

l a t e r c h a n g e d to B o n h n m m n r l . 

Nt imed for Blo.ssom, L a m a r Co., w h i c h is l oca t ed on a n otiternii of t h e 

s a n d . 

Blossom oil s and . 
A nnine t h a t h a s been app l i ed in S m a c k o v e r oil fleld of O u a c h i t a a n d 

Union Coun t i e s , .SW. Ark. , to 10 ft. of s u b s u r f a c e s a n d s a i d to l ie a s h o r t 
d i s t a n c e be low B r o w n s t o w n fm. a n d a t s u p p o s e d ho r i zon of B los som 
s a n d (Ui)per C r e t ) . Loca l ly ca l led 2,600-foot s and . (See H. G. Schnei 
der , Am. In s t . Min. a n d Met. E n g r s . T r a n s . , vol. 70, jip. 1078-1099, 1924.) 

B l o u n t g r o u p . 
L o w e r Ordov ic i an ( C h a z . v ) : A l a b a m a , e a s t e r n Tennes see , w e s t e r n Vir

g in ia , a n d W e s t Vi rg in ia . 
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E. O. Ulrlch, 1911 (Geol. Soc. Am. BuU., vol. 22, pp. 379, 382, 413, 567, 576, 627, 
pi. 27). Blount group.—Ls., sh., and ss., with max. thickness in Grainger and 
Blount Counties, Tenn,, of at least 3,500 ft., not less than 1,500 t t of which Is 
Is, Underlies Black River group and overlies Stones River group. Included in 
Chazyan. Includes (downward) Ottosee [Sevier], Telllco, Athens, and Holston. 

N a m e d for B l o u n t Co., Tenn . 

B l o w i n g Rock g n e i s s . 
P r e - C a m b r i a n : W e s t e r n N o r t h C a r o l i n a . 

A. Keith, 1903 (U.S.G.S. Cranberry folio, No, 90, p, 3), Blowing Rock gneiss.— 
Wliolly gnois,s of two varieties, one with large porpbyritic feldspar crystals, the 
other of very flne, even grain. In places the two varieties grade Into each other ; 
in other places they are repeatedly inteibodded, Cirts Carolina gneiss and appears 
to cut the still younger Cranberry granite. 

N a m e d for B l o w i n g Rock , in C r a n b e r r y qusid,, W a t a u g a Co, 

t B l o w o u t M o u n t a i n s a n d s t o n e . ( I n Doub le M o u n t a i n g r o u p . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( R u n n e l s a n d T a y l o r C o u n t i e s ) . 

W. B, Wrather, 1917 (SW. Ass. P e t Geol. Bull., vol. 1, pi., pp. 95, 96, 98). Blowout 
Mtn ss.—Massive, dark red, coarse-grained, cross-bedded ss,, 40 to 105 ft, thick. 
Lies 0 to 25 f t above base of Greer fm., being In places underlain by 20 to 25 
ft. of red clay, but in most places forms basal memb, of Greer fm. Named for 
exposure in Blowout Mtn, SW. of Merkel, Taylor Co. 

J. W. Beede and V. V. Waite. 1918 (Univ. Tex. Bull. 1810, pp. 7, 8) . Blowout Mtn 
ss. of Wrather la same as San Angelo beds of Lerch (named in 1891), and San 
Angelo will replace Blowout Mtn as name of this fm. It connects with .San 
Angelo beds. 

J. W. Beede and D. D. Christner, 1926 (Univ. Tex. Bull. 2607). Blowout Mtn ss. 
is northern extension of San Angelo fm. 

E. H. Sellards, 1933 (Univ. Tex. BuU. 3232, p. 168). Blowout Mtn ss. is discarded 
for San Angelo sa. 

Bloyd s h a l e . 
P e n n s y l v a n i a n ( P o t t s v i l l e ) : N o r t h w e s t e r n Arkan . sas . 

A. H. Purdue, 1907 (U.S.G.S. Winslow folio. No. 154). Bloyd sfi.—Upper fm. of 
Morrow group. With exception of Brentwood and Kesslor Is. lentils and a bed 
of coal consists almost entirely of thin, flssiie, blaok, oarhitiinceous clay sh. of 
uniform character, with locally small amount of ss. in lower part. Brentwood 
Is. lentil Ues 5 to 10 f t above base; Kessler Is. lentil lies usually GO to 75 ft. 
below top. Underlies [uncon,] Winslow fm, and overlies Halo fm. Ot Pottsville 
age. 

N a m e d for B loyd Mtn , W a s h i n g t o n Co. 

t B l u e l imes tone . 

A n a m e app l i ed in a t i t u l a r sense in some e a r l y r e p t s to t h e U p p e r Ord, 

rocks of SW, Ohio, n o r t h e r n Ky, , a n d s o u t h e r n Ind , 

t B l u e l i m e s t o n e . 

A desc r ip t i ve t e r m app l i ed to t h e b lue lss, of Miss, a n d Uppe r Dev. age 
in Leadv i l l e d i s t , Colo, L a t e r n a m e d L e a d v i l l e /..9. T h e inimo Leadv i l l e 
is now, howeve r , r e s t r i c t ed to t h e Miss, lss. , wh i l e t h e I).-v. lss. ( n o w 
cal led D y e r dol. m e m b . ) a n d u n d e r l y i n g P a r t i n g q t z i t e (ab-^- Cljiper Dev . ) 
a r e n o w inc luded in Chaffee fm. 

t B l u e c h e r t se r ies . 

D e v o n i a n ( ? ) : N o r t h w e s t e r n Ca l i fo rn i a ( K l a m a t h M o u n t a i n s ) . 
0. H. Hershey, 1906 (Am. Jour. Sci., 4th, vol. 21, pp, 5,8-66), Blun chert scries.— 

A great series of black shales, L-is., and bino cherts. 5,000 ft, thick, of which ,'!,000 Is 
chert. Is presumed to bo Dov., heoause similar rooks elsewhere in Klamath region 
carry Dev. fossils. Is thoroughly intruded hy dioritic and diabasic materials. Un
con. overlain by volcanic rocks. Must be pro-Bragdon. Named for its most chai-
acteristic constituent, blue chert. 
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B l u e B a l l flre c lay . ( I n Al l egheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : O n t r a l P e n n s y l v a n i a (Clearf ield C o u n t y ) . 
H. M. Chance, 1884 (2d Pa. Geol. Surv. Rept H7). Blue Ball fire clay, 0 to 10 f t 

thick, underlies Brookvllle coal and overlies Pottsville cgl. in Clearfield Co. 

B luebe l l d o l o m i t e . 

O r d o v i c i a n ( U p p e r t o L o w e r ) : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. F. Loughlln, 1919 (U. S. G. S. P. P. 107). Bluebell dolomite.—Alternating beds 
of medium to dark-gray or bluish-gray doL, mostly flne-graliied but some beds 
medium- to coarse-grained. • Between 100 and 200 ft. above'.base of fro. throughout 
the dist. the beds contain a number of small nodules and thin seams of chert. 
Thickness 700 to 1,100 ( 7) ft. Conformably underlies Pinyon Peak Is. and overlies 
Opohonga Is. with sharp contact. Is most extensively exposed fm. In Tintic dist. 
Named for Bluebell mine. Fossils Indicate that it ranges in age from Lower to 
Upper Ord., and it is possible the upper 400 ft. include SU. or Dev. strata. 

B l u e b e r r y M o u n t a i n a rg i l l i t e . 

D e v o n i a n (I.rf)wer? Dev. ) : N o r t h w e s t e r n N e w H a m p s h i r e ( A m m o n o o s u c 

R i v e r r e g i o n ) . 

C. H. Hitchcock, 1005 (Geol. of Littleton, N. H.. Univ. Press. Cambridge). Blueberry 
Mtn argaiite.f.—Bluish and black slates of Helderberg (Upper Sil. or Dev,) age. 
Underlie glacial till and overlie coarse ogis. 

A p p e a r s to be u p p e r p a r t of B l u e b e r r y Mtn .series of L a h e e . B l u e b e r r y M t n 

is N, p a r t of r idge 2 mi . W. of L i t t l e ton , the S. p a r t of w h i c h is ca l led B a l d 

HiU. ( L a h e e , 1918.) 

B l u e b e r r y M o u n t a i n se r ies . 

D e v o n i a n a n d .S i lu r ian : Nor t l iwes t e rn New Elampsb i ro ( A m m o n o o s u c R i v e r 

r e g i o n ) . 
F. H. Lahee, 1913 (Am, Jour. Sci.. 4th, vol. 30, pp. 231-250, being a description of 

parts of Littleton and Lyman Twps, N. II.). Blueberry Mtn series.—Divided into 
(descending) : 

Devonian (?) : 
1. <lark-gray ss. with dark sh. layers. Forms top of Blueberry Mtn. 
2. banded argillite, 450-500 ft. Forms part ot Blueberry Mtn, Marine 

fossils of Dov. age (probably Lower Dev.) found in fine-grained banded 
arglllites 3,000 ± ft. abuve base of Upper Sil. [On pL 13 he assigns 
these rocks to Hclderlierg. This argillite appears to be the Blueberry 
Mtn argillltos of Hitchcock.] 

Silurian: 
1. basic sill, 200 ft. 
2. basal series. The lower members of this sed. series are known to be of 

Niagaran (Upper Sil.) age. They were formerly called Helderbergian. 
Consist of (descending) : (a) Fitch Hill arko.se, 200-:!00 ft, ; (b) basic 
sill (not a part of the series) ; (c) nonfossiUferous Is, and sL, 150 ft,; 
(di oalo, si, with Niagaran fossils, 6-10 ft. ; (e) Is. with Niagaran 
fossily, 30-^0 ft . : (f) basal arkose, which may grade locally into qtzite 
bods, 2-80 ft. Rests nnron. on Fitch Hill granite gneiss, which in
trudes Lyman schists (pre-Sil.). 

Blueberry Win is N. part of ridge 2 mi. W. of Littleton, the S. part of the 
ridge being called Bald Hill. 

t B l u e b i r d ap l i t e . 

A n a m e t h a t w a s app l i ed by W. H. Weed to t h e ap l i t e in B u t t e d i s t , M o n t , 

in J o u r . Geol., vol. 7, 1899, pp: 744-747, a n d U. S. G. S. Bul l . 213, 1903, 

p. 170, b u t which h e m a p p e d a s apl i te , w i t h o u t the geog raph i c n a m e , in 

U. S. G. S. B u t t e Special folio. No. ZH, 1897. T h e geograph ic n a m e is n o t 

cons idered neces sa ry a n d is nu t now u.sed by U. S. Geol. Su rvey . 

B l u e b i r d d o l o m i t e . 

C a m b r i a n (Midd l e? ) : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. P. Loughlln, 1919 (U. S. G. S. P. P. 1U7). Bluebird ciol.—Dark hiuish-gray fine
grained dol. spangled with short white rods averaging 10-mm. (% inch) in length 

http://arko.se
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and 1 or 2 mm. In width. Thickness 175 to 200 ± ft. Underlies Cole Canyon 
dol. and overlies Herkimer Is. North of Eureka Gulch and W. of Cole Canyon is 
well exposed along backbone of Bluebird Spur for nearly 1,000 feet. 

t B l u e Bluffs d iv is ion . 
U p p e r C r e t a c e o u s (Gulf se r i e s ) : C e n t r a l T e x a s . 

R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, p..xiii). Exogyra Pondcrosa marls or Blue 
Bluffs div.—Underlies Glauconitic div. and overlies Austin-Dallas chalk. 

S a m e a s T a y l o r m a r l . 

N a m e d for b lue bluffs of Co lo rado R ive r , T r a v i s Co. 

B l u e C a n y o n f o r m a t i o n . 

M i s s i s s i p p i a n : N o r t h e r n C a l i f o r n i a (Col fax q u a d r a n g l e ) . 

W. LIndgren, 1900 (U. S. G. S. Colfax folio. No. 60). Blue Canyon fm.—Black and 
flssiie clay slates and dark-gray flne-gralned qtzitic sss . ; only one occurrence of cgl. 
noted in the fm.; a few Is. lenses and some chert occur in it in E. part of area, 
including a belt of gray or brown chert referred to as Duncan olicrt. Corresponds 
to lower part of Calaveras fro. Few fossUs not diagnostic, but fm. assigned to 
Carbf. Underlies Relief qtzite. Oldest fm. exposed in Colfax quad. Named for 
exposures at village of Blue Canyon, Placer Co, 

Acco rd ing to l a t e r w o r k by H , G, F e r g u s o n (Am. In s t . Min. a n d M e t E n g r s . 
Tech . P u b , 211, p, 4, 1929) t w o fms, ( T i g h t n e r below a n d K a n a k a a b o v e ) , 
composed of i n t e r b e d d e d sed, and igneous rocks , a r e n o w d i s c r i m i n a t e d 
b tw . Rel ief q t z i t e a n d B l u e C a n y o n fm. 

B l u e c a s t l e s a n d s t o n e bed . ( I n P r i c e R i v e r f o r m a t i o n . ) 

U p p e r C r e t a c e o u s : C e n t r a l e a s t e r n U t a h (Book Cliffs) . 

D, J. Fisher, 1935 (U. S. G. S. BuU. 852). Cross-bedded ss., medium-to flne-grained, 
weathering butf to gray. Thickness 0 to 100±f t . . Included In Nelson coal-bearing 
memb. of Price Blver fm., lying 200 ± ft. above base of that memb. Is younger 
than Thompson Canyon ss. bed, and younger than Chesterfleld coal zone and 
Sulphur Canyon ss. bed to E. Named for Bluecastle Canyon. Caps Bluecastle 
Butte. 

t B l u e Cliff l imes tone . 
D e s c r i p t i v e t e r m wh ich in e a r l y Ohio r e p t s w a s appl ied in a t i t u l a r sense 

to Springfield Is . (SU.) of c u r r e n t n o m e n c l a t u r e . 

B l u e Creek ser ies . 

C a m b r i a n : S o u t h w e s t e r n O k l a h o m a . 

H. F. Bain, 1900 (Geol. Soc.' Am. BuU., vol. 11, pp. 135, 138-140). Blue Creek 
aeriea.—Cgls., qtzitea, and sss. conformably underlying Rainy Mtn Is. and uncon. 
overlying older rocks in Wichita Mtns. 

P r o b a b l y s a m e a s R e a g a n ss., l a t e r bu t b e t t e r e s t ab l i shed n a m e . 
N a m e d for B l u e Creek , C o m a n c h e Co. 

B l u e Cut sha l e . 
L o w e r Cre t aceous (Ckimanche s e r i e s ) : C e n t r a l s o u t h e r n K a n s a s . 

F. W. Cragin, 1895 (Am. GeoL, vol. 16, pp. 361, 380). Blue Cut shales.—Alternat
ing blue-black and gray argill. shales, with minor beds of sandy sh., ferruginous 
SB., and shell Is. The zone of typical and abundant Gryphaea roemeri. Forms 
top bed of FuUIngton shales. Overlies Black Hill sh. (lower bed of FuUIngton 
shales) and underlies Tucumcari shales. 

N a m e d for t h e B lue cut , a deep r a U w a y c u t a few m i . S.-SW. of Be lv ide re , 

K i o w a O) . 

B l u e E a r t h sUts tone . 
liOwer O r d o v i c i a n : S o u t h e a s t e r n M i n n e s o t a ( L e s u e u r C o u n t y ) . 

L. H. Powell, 1935 (St. Paul Inst. Scl. Mus., Sci. BuU. 1). From Ottawa lo 
Mankato, along Minn. River, the Kasota ss. seems to be everywhere overlain by 
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a thin bed of white to greenish (sometimes red) laminated arglll. sUtstone—the 
Blue Earth slltstone—, which seems to spreod beyond limits of underlying 
Kasota ss. and to then rest, apparently conformably, on Jordan ss. The slltstone 
underlies Oneota doL, or fills Irregular solution cavities along more or less verti
cal Joints in Oneota dol. There is sharp break in sedimentation btw. Blue 
Earth slltstone bed and Oneota dol. Relations of Blue Earth slltstone bed to 
overlying and underlying fms. are unknown. Because of historical significance 
of term "Blue Earth," this slltstone is here called Blue Ear th siltstone bed. It 
occurs for some distance up Blue Ear th River. Thickness a t Kasota and Ottawa 
a few inches (Stauffer found 6 inches a t Kasota) ; WlncheU found 3 ft. ot the 
siltstone along Blue Earth River near Mankota; it probably is never much thicker. 
Assigned to Ord. 

A. C. Trowbridge et al., 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc, flg. 1) , 
list Blue Ear th siltstone and Kasota ss. as "local fms. in Minn." and place them 
opposite basal part of Oneota dol. 

T h e U. S. Geol. S u r v e y a t p r e s e n t recognizes Oneo ta dol. a s r e s t i n g on J o r 

d a n ss. 

Bluefleld sha l e . 

M i s s i s s i p p i a n : S o u t h e r n W e s t V i rg in ia and s o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell, 1896 (U. S. G. S. Pocahontas folio. No, 26, p. 3). Bluefleld ah.— 
Transition series from underlying Greenbrier Is. to overlying sandy Hinton fm. 
Varies from prevailingly calc. at base to sandy a t top. Limited above by heavy 
bed ot qtzite forming basal memb. of Hinton fm. Thickness 1,250 to 1,350 ft. 

T h e 1928 pre l . ed. of Va. Geol. Su rv . geol. m a p . of Va. redefined Bluefleld 
sh . and H i n t o n fm. by r e s t r i c t i n g Bluefleld to t h e p reva i l i ng ly calc . 
beds and t r a n s f e r r i n g to over ly ing H i n t o n fm. abou t 200 ft. of s h a l y or 
s a n d y beds inc luded in Bluefleld a s defined. T h i s is p r e s e n t defini t ion of 
U. S. Geol. Su rvey . 

N a m e d for e x p o s u r e s a t Bluefleld, M e r c e r Co., W. Va. 

Bluefleld g roup . 
A t e r m appl ied by W. Va. Geol. Surv . to Bluefleld sh . of U. S. Geol. Sur

vey rep t s . 

B lue G a t e s a n d s t o n e m e m b e r (of M a n c o s s h a l e ) . 
Uppe r C r e t a c e o u s : C e n t r a l s o u t h e r n U t a h ( H e n r y M o u n t a i n s r e g i o n ) . 

Q. K. Gilbert, 1877 (Geology Benry Mtns, pp, 4 - | - ) , . Blue Gate ss.—Heavy-bedded 
yellow ss,, 500 ft, thick, underlying Masuk sh, and overlying Blue Gate sh, in 
Blue Gate Plateau, 

I s n o w t r e a t e d by U. S. Geol, Su rvey a s a memb, of M a n c o s sh . in H e n r y 

M t n s reg ion . 

t B l u e G a t e shale , ( I n Mancos sha le . ) 

Upper C r e t a c e o u s : C e n t r a l s o u t h e r n U t a h ( H e n r y M o u n t a i n s r e g i o n ) . 

G. K. Gilbert. 1877 (Geology Henry Mtns, pp. 4- |-) . Blue Gate sh.—Blue black 
argill. sh. weathering lo o flne gray clay. Thickness 1,000 ft. Underlies Blue 
Gate ss. and overlies Tununk ss. in Blue Gate Plateau. 

I s a p a r t of Mancos sh., b u t n a m e conflicts w i t h B l u e G a t e ss. , t h e a d o p t e d 

n a m e . 

B l u e G r a s s g roup . 
Middle Ordovic ian : C e n t r a l K e n t u c k y . 

S. S. Lyon, 1873 (Ohio Geol. Surv. vol. 1, pt. 1, pp. 119-120). Blue grass group.— 
Includes those strata which immediately underlie surface in Blue grass region 
about Lexington. Consists of thin-bedded lss., abundantly fossiliferous. Under
lies Cincinnati group and overlies Birdseye Is. group. 

W. M. Unney, 1882 (Ky. Geol. Surv. Mercer Co. Rept , pp. 14-16). Blue Oraaa 
beds.—Tbin-bedded gray lss., with Interbedded shales, and near hase a layer of 
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dark-gray hydraulic Is. ; thickness 90 f t Underlain by 30 ft. of siliceous Is. and 
overlain by 25 f t of granular Is. correlated with Capitol Is. of Tenn. All in
cluded in Trenton group. 

N a m e d for p a r t of S t a t e w h e r e t h e b l u e g r a s s g r o w s , a s t h e s e lss . fur
n ish t h e soU for t h a t g r a s s . 

B l u e Hi l l g r a n i t e p o r p h y r y . 

D e v o n i a n or C a r b o n i f e r o u s : E a s t e r n M a s s a c h u s e t t s ( e a s t e r n Norfo lk 

C o u n t y ) . 

W. 0 . Crosby, 1880 (Boston Soc. Nat. Hist. Occ. Papers No. 3, with map), men
tioned Bene Hill granite. 

G. R. Mansfleld, 1906 (Harvard CoU. Mus. Comp. Zool. Bull., vol. 49, geol. ser. vol. 
8, No. 4, p. 100), mentioned Blue Hills porphyry. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 191-194 and map). Blue Hill 
granite porphyry.—Forms all of higher hills of Blue Hills range as far E. as 
Pine Hill, In Quincy, and their southern slopes, down to margin of Carbf. Norfolk 
Basin. Is regarded as peripheral zone or shell of Quincy granite stock. OverUes 
main mass of the granite, into which it grades in places, and from which In 
other places it is abruptly separated. It also underlies Pondville cgL, to the 
composition of which it has contributed. 

L. LaForge, 1932 (U. S. G. S. JBuII. 839). The Quincy granite Intrudes Lynn 
volcanic complex, which is probably contemp. with Mattapan volcanic complex 
(Dev. or Ca rb t ) . 

B l u e Hi l l s h a l e m e m b e r (of Ca r l i l e s h a l e ) . 

U p p e r C r e t a c e o u s : N o r t h - c e n t r a l K a n s a s . 

W. N. Logan, 1897 (Kans. Univ. Geol. Surv. vol. 2, pp. 218, 225, 228, 229). Blue 
HUl shales.—Dark-blue, loosely coherent, nonfossiUferous shales, fOO f t thick, 
overlying Ostrea shales and forming top dlv. of Victoria clays and of Benton 
group. Overlain by Septaria layer. Included in J^iobrara. 

W. N. Logan, 1899 (Jour. GeoL, voL 7, pp. 83-91), Included Septaria layer hi Blue 
Hill sh., and subsequent writers. Including U, S, Geol, Survey, have followed that 
deflnition. 

C. H, Dane and W, G. Pierce, 1933 (U. S, G, S, Press Notice, June 8, GeoL nnd 
oil and gas prospects in part of eastern Colo.), restricted Blue Hill sh. memb. 
to beds beneath Codell ss. bed of previous repts, and elevated Codell ss. to rank 
of a memb. of Carlile .sh. This is definition at present used by U. S. Geol. Survey 
and Kans. Geol. Survey. 

A p p a r e n t l y n a m e d for t h e B l u e HUls , in Mi tche l l , Russe l l , a n d Repub l i c 
Coun t i e s , K a n s . , w h i c h Logan s t a t e d " r e s t t ipon t h e O s t r e a beds and 
a r e composed of t h e B l u e HIII sha le , capped by a l a y e r of F t . H a y s 
l i m e s t o n e , " a n d p r o b a b l y a l so fo r B l u e Hi l l T w p , Mi tche l l Co. O s t r e a 
s h a l e s h a s been rep laced by F a i r p o r t c h a l k y sh. m e m b . 

J B l u e H i l l s complex . 

C a m b r i a n a n d l a t e r a n d o l d e r ? : E a s t e r n M a s s a c h u s e t t s ( B o s t o n B a s i n ) . 

W. O. Crosby, 1900 (Boston Soc. Nat. Hist. Occ. Papers, vol. 1, pt. 3) . Blue Hills 
complex is an area of granitic rocks and associated Camb. strata which includes 
the Blue Hills proper and extends thence eastward across Quincy and N. parts of 
Braintree and Weymouth. Includes Middle Camb. slates or Paradoxides beds and 
Lower Camb. or Olenellus zone. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the rocks of area described 
above as Blue Hill granite porphyry, Quincy granite, Braintree si. (Middle Camb.), 
and Weymouth fm. (Lower Camb.). 

B l u e i a c k e t s a n d s t o n e m e m b e r (of C h e r o k e e s h a l e n o r t h of A r k a n s a s R i v e r a n d 
of Boggy s h a l e s o u t h of A r k a n s a s R i v e r ) . 

P e n n s y l v a n i a n : N o r t h e a s t e r n and c e n t r a l e a s t e r n O k l a h o m a a n d south
e a s t e r n Kan.sas. T h i s n a m e w a s first u.sed in u n p u b l i s h e d ms., by D. W. 
Ohe rn , on N o w a t a a n d Vin i t a q u a d s . 
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A. W. McCoy, 1921 (A. A. P. G. Bull., vol. 5, No. 5, pp. 541-550). Bluejacket ss. of 
eastern Okla., which outcrops just W. of Pryor, has been traced S. and SE. and 
mapped by E. A. Trager, W. R. Bergcr, F. L. Aurin, and D. K. Grcgor as a ss. 
near Warner which occurs in lower par t of McAlester sb. A small trllobite 
horizon about 70 ft. below Bluejacket ss. near Pryor was found below Warner ss. 
In several places. 

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 64). Bluejacket ss. memb., 50 to 
60 ft. tliick, occurs near middle of Cherokee sh. It consists sometimes of a solid 
mass of ss. but is usually separated into several bods by Intervening shales. I t 
-was named by D. W. Ohern in unpubUshed mss., for exposures near Bluejacket, 
Craig Co. It is basal sand of Bartlesville group of oil sands. I ts base is shown 
on Miser's geologic map of Okla. 

C. W. Wilson, Jr., 19:J5 (A. A. P. G. Bull., vol. 19, No. 4, pp. 50:3-520). Uppermost 
ss. memb. of Savanna ss. S. of Arkansas River, Okla., is same as Bluejacket ss. 
memb. of Chorokee sh. N. of the river, and is here designated Bluejacket ss. memb. 
of Savanna ss. 

C. H. Dane and T. A. Hendricks, 1936 (A. A. P. G. Bull., vol. 20, No. 3, pp. 312-314). 
Data obtained during 1934 show that Bluejacket ss. (the surface equiv. of Bartles
ville sand) i s = lowest ss. memb. of Boggy sh., instead of uppermost ss. memb. of 
Savanna ss. 

Blue Jay oil sand. 
See under Sheffield oil sand. 

Bluelick limestone. (In Conemaugh formation.) 
Pennsylvanian: Western Maryland (Castleman Basin). 
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 114). Bluelick Is., 2 f t thick, under

lies fire clay beneath Loiiaconing coal and is separated from underlying Upper 
Hoffman coal by 13 ft. of ah. 

B l u e M o n d a y s and . 

D r i l l e r s ' n a m e for a n oil s a n d of U p p e r Dev. o r e a r l y Carbf . a g e in N W . 

P a . C o n s i d e r e d s a m e a s Snee s and . Lies lower t h a n Nineveh yO-foot 

sand . 

B l u e M o u n t a i n ser ies . 

U p p e r C r e t a c e o u s a n d E o c e n e : J a m a i c a . 

R. T. Hill, 1809 (Harvard Coll. Mus. Comp. Zool. BuU., vol. 34, pp. 41-69). 

B l u e M o u n t a i n f o r m a t i o n . 
O r d o v i c i a n : O n t a r i o . 

W. A. Parks, 1928 (Roy. Soc. Canada Proc. and Trans., 3d ser., vol. 22, sec. 4, p. 
53) . 

B l u e p o i n t l i m e s t o n e . 

Mis s i s s ipp ian ( u p p e r ) : S o u t h e a s t e r n N e v a d a ( M u d d y M o u n t a i n s ) . 

C. R. Longwell, 1921 (Am. Jour. Sci., 5th, vol. 1, p. 46) and 1928 (U. S. G. S. 
Bull. 798). Bluepoint Is.—Dark-gray to nearly black heavy-bedded Is., with flnely 
granular or dense texture is common rock; heavy beds of lighter gray are not 
uncommon ; gray chert in layers or nodules a t some horizons, but less abundant 
than in underlying Rogers Spring Is., and contains larger percentage of very 
dark, extremely carbonaceous rock and loss coarse granular Is. than the Rogers 
Spring. Thickness 900+ ft. Neither top nor bottom accurately located. Under
lies Callvllle Is. with probable uncon. and there must be uncon. a t base but writer 
failed to detect it. G. H. Girty says fossils are of Brazer age. Named tor town 
In Clark Co. 

B l u e R a p i d s sha l e . ( I n Counci l G r o v e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. B. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 22). 
Blue Rapids sh. is new name for basal part of Speiscr sh. aa originally defined. 
It Includes the beds btw. Crouse Is. below and Funston Is. above. Thickness 
in Nebr. 23 ft. or more, decreasing southward to about 16 t t a t Okla. line. 
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From Junction City, Kans., southward to Okla. the lower part of tlie Blue 
Rapids Is a slabby sandy sh. Type loc. in cuts of highway 77, about 1 /̂i mL 
N. of Blue Rapids, Kans. 

G. E. Condra, 1935. (See under Bigelow la.) 

B l u e R a p i d s sh. a s used on p . 66 of K a n s . Geol. Soc. 10th A n n . F i e l d 
Conf. Guidebook , Sep t . 4 to 7, 1936, is a m i s p r i n t for B l u e S p r i n g s sh . 

t B l u e R i d g e sha le . 
O r d o v i c i a n : N o r t h e a s t e r n W e s t V i rg in i a a n d a d j a c e n t p a r t s of V i rg in i a 

a n d M a r y l a n d -
A. Keith and H. R. Geiger, 1891 (Geol, Soc, Am, Bull., vol. 2, pp. 155-164). 

[In one place the Martinsburg sh. Is (evidently inadvertently) calleil Blue 
Ridge sh.] 

t B l u e R i d g e s a n d s t o n e . 

S i l u r i a n a n d O r d o v i c i a n : N o r t h e a s t e r n W e s t V i rg in i a a n d a d j a c e n t p a r t s 

of V i rg in ia a n d M a r y l a n d . 

A. Keith and H. R. Geiger, 1891 (Geol. Soe. Am. Bull., vol. 2, pp. 155-164). [In 
two places the tMussanutten ss. is (evidently inadvertently) called Blue Ridge ss.] 

B l u e R i d g e c o n g l o m e r a t e s . 
See u n d e r S o u t h M o u n t a i n s l a t e s . 

B l u e S p r i n g s s h a l e . ( I n C h a s e g r o u p . ) 

P e r m i a n : E a s t e r n Kan.sas a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 38). Blue 
Springs ah.—Top memb. of Matfleld fm. Thickness in Nelir., 28 or 29 ft.; 25 ft. 
in section E. of Burden, Kans., where it consists of upper and lower shales 
and a Is. below middle. These units extend N. to beyond Florence and S. 
to Okla. The Is. is herein named Bruno Is., from expo.'^ures on Bruno Creek, 
a few mL NE. of Florence, Kans. Type loc. in foot ot Blue River bluffs SE. 
of Blue Springs, Gage Co., Nebr. Overlies Kinney Is. and underlies Florence 
flint. 

B l u e s t o n e f o r m a t i o n . 

Mi . ss i ss ipp ian : S o u t h e r n We.st V i rg in ia a n d s o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell, 1896 (U. S. G. S. Poo.Thontas folio, No, 20, p, ,".). Bluestone fni.— 
In general red sh., but contains many lieds of impure Is., sonietinies conglomer
atic, and rod ss. of varying tliickness and character. At Pocahontas extends 
upward to coal-bearing series whose base Is generally marked by a lieavy bed 
of ss. Probably througliout area of Pocahontas quad, this heavy ss. marks 
upper limit of red shales, but eastward the red shales extend several hundred 
ft. higher. Thickness 800 ft. Overlies Princeton cgl. and underlies Pocahontas fm. 

N a m e d for B l u e s t o n e River , Tazewe l l Co., Va. 

Blue.stone g r o u p . 
A t e r m used by some geologi.sts to inc lude s a m e rocks a s B l u e s t o n e fm. 

o f U. S. Geol. S u r v e y rep t s . 

B l u e W a t e r b a s a l t flow. 

See u n d e r Ixiguyta ba.talt flow. 

Bluff bed . ( I n T r i n i t y g r o u p . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : W e s t e r n T e x a s (El P a s o C o u n t y ) . 

J. A. Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept , pp. 727, 736). Bluff bed.— 
Consists of (descending) : (1) Caprotina Ls. (third horizon) with Monoplcura; 
(2) massive foraminiferal Is., 40 to 100 ft. tliick; (3) alternating bands of ss. 
and siliorous slioll hrecoiate Is., 65 ft, tliick, with last Exogitra tcxana horizon 
15 ft. above base. Underlies Quitman bed and overlies Yucca bod; all included 
in Washita dlv. 

C. L. Baker, 1927 (Univ. Tex. Bull. 2745. p. 21). Mountain lied of Taff belongs 
to Cox ss. : hl.s Bluff bed and Quitman bod belong to overlying Finlay Is. 
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[On p. 25 Is statement that Bluff Mesa Is capped by baaal Finlay Is., 200 f t 
thick.] 

N a m e d for Bluff Mesa , E l P a s o Co. 

BlufC bone bed. ( I n W i c h i t a g r o u p . ) 
P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( W i c h i t a C o u n t y ) . 

J . A. Udden and D. M. PhiUipg, 1912 (Univ. Tex. BulL 246, pp. 35-42). Bluff 
6onc bed.—Calc. bed, 0 to 5 f t thick, consisting of sand, fragments of flsh scales 
and bones, and rolled limips of marly clay, embedded In matrix of lime and 
ocherous material. In some places horizon Is marked by ss. containing much 
calc. material and many flsh scales and bones, or by cgl. of rolled lumps of calc. 
and clayey material embedded in sandy matrix containing fragments of bones 
and flsh scales. Memb. of Wichita fm., lying 32 ft. below top In SWV part of 
Wichita Co. [Fossils listed.] 

E. H. SeUards, 1933 (Univ. Tex. BuU. 3232, pp. 169, 173), Included this bed In 
Belle Plains fm. 

N a m e d for BlufC Creek , S. of E l e c t r a , W i c h i t a Co. 

.Bluff l imes tone . 
Midd le O l i g o c e n e : C a y m a n I s l a n d s , B r i t i s h W e s t I n d i e s . 

C. A. Matley, 1924 (Pan-Am. (3eol., voL 42, pp. 313-315). Massive, white, recrystal
lized, fossiliferous Is., closely resembling the White Is. of Jamaica, and forming 
an inner and more elevated platform than Ironshore fm. 

BlaCF s a n d s t o n e m e m b e r (of M o r r i s o n f o r m a t i o n ) . 

U p p e r J u r a s s i c : S o u t h e a s t e r n U t a h ( S a n J u a n C o u n t y ) . 

A. A. Baker, C. H. Dane, and J. B. Reeslde, Jr., 1936 (U. S. 0 . S. P . P. 183, p. 21) . 
At Bluff the lower part of Morrison fm. is composed of thin red and gray sss. 
and red shales with highly contorted bedding, overlain by a massive gray ss. 
that forms the cliffs along San Juan River and is locaUy known as "Bluff ss." 

H. E. Gregory (U. S. G. S. P. P. 188, in press). Bluff aa. memb.—White to gray-
brown, massive or thick-bedded, cross-bedded ss . ; in places thin-bedded; Includes 
quartz aggregates, clay balls, and mudstones. Thickness 100(?) to 360 f t Is 
basal memb. of Morrison fm. Rests, with uncon. (? ) , on Snmmervllle (?) fm. 
in the San Juan country. Is outstanding topog. feature on both sides of the 
San Juan at town of Bluff, San Juan Co. 

fBlufC f o r m a t i o n . 

D e s c r i p t i v e t e r m u s e d in e a r l y r e p t s on Gulf (Coastal P l a i n a n d C e n t r a l 

S t a t e s t o d e s i g n a t e t h e P le i s t . loess , w h i c h h a s a t e n d e n c y t o fo rm bluffs. 

Bluff s and . 

D r i l l e r s ' n a m e for W a y n e s b u r g ss . m e m b . of W a s h i n g t o n fm. in p a r t s of 

W. Va. a n d w e s t e r n P a . T h e t e r m h a s a l s o been app l i ed t o 9 o t h e r 

s a n d s in t h e Greene , W a s h i n g t o n , M o n o n g a h e l a , C o n e m a u g h , AUegheny, 

a n d P o t t s v i l l e fms . of w e s t e r n P a . 

BluCf C r e e k s h a l e m e m b e r (of G r a h a m f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 887, 400). Bluff 
Creek bed.—Bluish or yellowish sandy clay, 10 to 7B f t thick, with 2 to 26 ft. 
of ss. near top. Fossiliferous. Memb. of Canyon dlv., near top. Underlies 
Campophyllum bed and overlies Home Creek bed. 

F . B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 24, 3 1 ; Univ. Tex. 
BuU. 2132, pp. 127, 130-137). Biuff Oreek ah.—Sandy clay and thin calc. sss. 
74 ft. thick to N., 30 or 40 ft. thick to S. In places a thin yellow Is. has been 
mapped in middle portion of the sh., and this may be=-Bunger IB. of Young and 
Stephens Counties. The Bluff Creek bed Is lower memb. of Graham fm. In Colorado 
Elver valley. Upper part Is In places very fossiliferous and fauna is similar to 
that of Wayland sh. at Gunsight. OverUes Home Creek Is. memb. of Caddo 
Creek fm. and underlies Gunsight Is. memb. (^Campophyl lum bed of Drake). 

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 8501, pp. 197, 221-22B). 
Bluff Creek ot Drake Is here (McCulloch Co.) divided Into (descending) : (1) 
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Upper Bluff Creek sh., 50 to 70 f t ; (2) Bunger is. lentU, 23± ft.; (3) sh., 15 to 
20 f t ; (4) White Ranch Is. (new), 2 to 3% f t ; and (6) Lower Bluff Creek sh., 
35 to 45 ft. The latter rests on Home Creek Is. 

Named for Bluff Creek, McCulloch Co. 

Bluff Dale sand. (In Travis Peak formation.) 
Lower Cretaceous (Comanche series) : Central northern Texas. 
R. T. HiU, 1901 (U. S. G. S. 21st Ann. Rept, pt. 7, pp. 152, 154, 462, 463, 464, 474, 

491). Bluff Dale sands.—Sands, 40 ft. thick. Form top memb. of Basement 
sands at Glen Rose and vicinity. Underlie Glen Rose fm. Northern equlv. of 
Hensell sands of Colorado River section. 

Nanjed for Bluff Dale, Erath (3o., where the sands supply artesian wells. 

Bluff Point flagstone. 
Name used by P. D. Torrey on a cross section (from Tyrone gas field to 

Penn Yan, Schuyler, and Yates Counties, N. Y.) on p. 976 of Geol. of 
nat. gas, A. A. P. G., 1935, for a bed in Standlsh sh., lying some dis
tance above Crosby ss. Not deflned. 

tBluff Springs granite. 
Post-Carboniferous: Eastern Alabama (southeastern part of Clay County). 
W. p. Prouty, 1023 (Ala. Geol. Surv. County Rept No. 1. pp. 16, 51, 52, 53, 62, 65). 

Biotite granite of .same character as Pinckneyville granite, exposed In SB. part of 
Clay Co., and locally designated as Bluff Springs granite. Beaches max. width a 
little N. of Bluff Springs [Mapped as Pinckneyville granite by Prouty in rept 
above cited, also by G. I. Adams, Ala. Geol. Surv. geol. map of Ala., 1926. 
Is intrusive.] 

Named for development around Bluff Springs, Clay Co. 

Bluffton moraine. 
A Pleist. moraine (of Wisconsin stage) in northern Ind. (See U. S. G. S. 

Mon. 53, 1915, table opp. p. 30.) 

fBlufftown marl. 
Upper Cretaceous: Western Georgia. 
J. O. Veatch, 1909 (Ga, Geol, Surv, Bull, 18, pp, 86, 88-89), Blufftown marl.— 

Black lignitic clays, gray calc, and argill. sand, and thin layers ot nodular calc. 
rock. Thickness 200 ft. Basal div, of Ripley fm. Underlies Cusseta sand. Over-
lies Eutaw fm, ftelow Florence, Stewart Co,, It probably merges with the younger 
Renfroes marl. 

According to later studies of J. O. Veatch and L. W, Stephenson, the lower 
part of Blufftown marl was considered to lielong to Tombigbee sand 
memb. of Eutaw fm. and upper par t to Ripley fm,, and the name was 
discarded, (See Ga, Geol. Surv. BuU. 26, pp. 135, 152, 1911, and 
U, S. G, S, W, S, P, 341, p. 65, 1915. Also see under Cusseta sand memb.) 
The "Blufftown" is now considered to be = Tombigbee sand memb. only. 
Named for exposures at Blufftown, Stewart Co. 

Bob crystalline limestone member (of Brownsport formation). 
Silurian (Niagaran) : Western Tennessee. 
W. F. Pate and R. S. Bassler, 1908 (U. S. Nat. Mus. Proc. vol. 34, pp. 410-432). 

Bob fm.—Basal 5 to 30 ft. (Uncinulus zone) red Is. and shales In lower 
two-thirds, overlnin by gray massive Is.; very similar lithologically to Dixon 
fm. Middle 25 to 42 ft. white, yellow, blue, and grayish shales and Iss. holding 
abundance of brachiopods and called Dictyonella zone. Uppermost 15 ft. massive 
nodular cherty Is. or hard sh., called Conchidium zone, because brachiopods of 
genus Conchidium are most characteristic fossil. Is middle fm, of Brownsport 
group, OverUes Byech River fm, and underlies LobelvlIIe fm. 

Now treated as middle memb. of Brownsport fm. 
Named for Bob Landing, Decatur Co, 
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Bob Wright coal group. 

A group of coal beds in Blackhawk fm., of Mesaverde group (Upper C r e t ) , 
iu Castlegate region, Utah. 

Bodcaw sand lens. 

A Lower Cre t subsurface sand, few ft. to 20 ft. thick, belonging to 
Davis oil and gas horizon in Webster Co., NW. La. Named for lease 
on which flrst producing well was drilled. (See under Davis oil and 
gas horizoti.) 

Bodega diorite. 

Jurassic? (pre-Franciscan) : Western California (Marin County). 
V. C. Osmont, 1904 (Callt Univ, Pub,, Dept Geol, Bull,, vol, 4, p, 43). Bodega 

diorite.—Bodega Peninsula is made up almost wholly of this rock, which Is a 
biotite diorite. The E. shore of Bodega Bay, however. Is entirely Franciscan, 
I'oiiit Reyes Peninsula, to S,, Is composed largely of this diorite and granite. 
There are two varieties, one biotite diorite and the other quartz diorite. Best 
exposures of this diorite occur on ofcean side of Bodega Peninsula, a t S end, 
where it forms steep cliffs 50 to 80 ft, high. 

Bodega Bay deposits. 

Quaternary: Western California (Marin County). 

V. C. Osmont, 1904 (Calit Univ. Pub., Dept. Geol. Bull., vol. 4, p. 76). Bodega Bay 
deposits.—At Bodega Bay similar deposits [to those described as Tomales Bay 
deposits] occur on both sides of bay, but only in small patches, most of them 
having been removed by erosion. Near Bodega Point, on bay side. Is a remnant 
resting upon a wave-cut shelf just about at high-water mark and extending up to 
113 ft. above it, consisting principally of diorite sands and occasional pebbles 
showing very indistinct horizontal stratification and cross bedding. On ocean side 
of peninsula occasional still smaller patches, some 20 to 30 ft. thick, may be 
seen resting on a very evenly worn diorite surface, which at>out 3 mi. S. of mouth 
of Salmon Creek dips gently to N. nnd passes under the beach and eolian sands. 
On E. side of bay is a broad, flat terrace about 'A mi. wide and some 75 to 90 ft. 
above sea level a t its back. In most places only a thin veneer of gravel covers 
this terrace, but at one pmint on shore, at N. end of bay, a remnant of gravel some 
50 ft. thick rests on worn Franciscan surface, which is here only 20 ft. above sea 
level. I t Is composed chiefiy of Franciscan pebbles, and loosely coherent sands 
showing cross bedding. Is somewhat distorted, and dips slightly to N. 

tBodeville series. 

Pre-Cambrian (Llano series) : Central Texas. 

T. B. Comstock and E. T. Dumble. 1890 (Tex. Geol. Surv. 1st Ann. Rept., pi. 3, pp, 
Ivi, 255—267). Bodcvillc series.—Mica and chloritic schists, chiefly acidic, forming 
top div. of Burnetan system. Probably overlies Long Mtn aeries, Uncon. underlies 
Valley Spring gni.-iss. 

A p a r t of e i t h e r P a c k s a d d l e s ch i s t o r Val ley S p r i n g gne i s s of p r e s e n t 

n o m e n c l a t u r e . 

N a m e d for Bodevi l le , M a s o n Co. 

Bogach ie l f o r m a t i o n . 
C r e t a c e o u s ( ? ) : N o r t h w e s t e r n W a s h i n g t o n . 

A. B. Reagan, 1909 (Kans. Acad. Scl. Trans., vol. 22, p. 160). Bogachiel fm.— 
SoVLral thousand ft. of soft to hard green si. (talc) interbedded with gray ss. and 
sonio sh. Greatest development in Bogachiel VaUey, near headwaters of that 
strrjiin. IK pitched nearly to vertical position, with trend of dip btw. SB. and NW. 
and K. and W. The Bogachiel and Hob Rivers have cut channels in it. No tossilfl, 
l̂ ut tiolieved to be Cret. Uncon. underlies Soleduck fm. 

Boggs iiiejiiber. ( I u Po t t sv iUe f o r m a t i o n . ) 

l^mi i . sy lvan ian : S o u t h e a s t e r n O h i o ( M u s k i n g u m C o u n t y ) , 
w. Siout. liUS (Ohio Geol. Surv., 4th ser., Bull. 21, p. TO). Boggs memb.—Hard, 

d..uso, bluish gray, fossiliferous, rather siliceous, marine Is . ; In places represented 
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in part or wholly by flint and iron ore. Thickness 1 to 3 ft. Lies 9 ft. 4 in. 
below Flint Ridge coal and 0 to 5 ft. above Lower Mercer or No. 3 coal in Mus
kingum Co. Is correlated with confldence with Boggs iron ore of Scioto Co., 
hence name. 

B o g g y s h a l e . 

P e n n s y l v a n i a n ( A l l e g h e n y ) : C e n t r a l s o u t h e r n a n d e a s t e r n O k l a h o m a a n d 

w e s t e r n A r k a n s a s . 

J. A. Taff, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 438). Boggy «K.—Alternating 
shales and sss., nearly 3.000 f t thick, overlying Savanna ss. and underlying Thur-
man ss. Contains not less than 16 beds of ss., 20 to 150 ft. thick, sepai-nted by 
sh. beds 100 to 600 ft. thick. 

N a m e d for e x p o s u r e s a long N o r t h Boggy Creek , P i t t s b u r g a n d A t o k a 

Coun t i e s , Ok la . 

T h e base of Boggy sh . in McAles t e r d i s t . is n o w d r a w n by U. S. Geol. 

S u r v e y a t base of o r 2 0 ± ft . below L o w e r W i t t e v i l l e coa l . 

B o g u e I s l a n d f o r m a t i o n . 

P l e i s t o c e n e : J a m a i c a . 

B. T. HUl, 1899 (Harvard Coll. Mus. Comp. 21ool. BulL, voL 34, p. 103). 

B o g u s t o n g u e (of C u t l e r f o r m a t i o n ) . 

P e r m i a n : C e n t r a l e a s t e r n U t a h (Moab r e g i o n ) . 

A, A, Baker, 1933 (U, S. G, S. BulL 841). Bogus tongue of Cutler fm.—Jled 
arkoslc ss. and red mudstone forming top part of Cutler fm. In Moab region S. of 
Indian Creek. Max. thickness 100 ± ft. Overlies Cedar Mesa ss. memb. of Cutler, 
which consists of massive cros.s-bedded white to pale red ss. Uncon. underlies 
Moenkopi fm. (Lower Triassic). Crops out in Bogus pocket, SW. corner of T. 
30 S., R. 21 E., San Juan Co. May or may not be continuous with Organ Rock 
tongue of Cutler fm. In Monument Valley. 

B o h e m i a c o n g l o m e r a t e . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp 3, 30, 52, 66, 72, 83, 99, 
plates 4 and 7) , Beginning near end of the [Keweenaw] Point, a t bottom of the 
series as exposed, a t contact with Potsdam or Eastern ss,, we flnd in Bohemian 
Range a succession of both basic and acid volcanics, frequently In alternation with 
detrltal beds of similar composition, the whole capped by an extensive and rather 
persistent bed of fairly coarse and rather acid cgl. This bed, which in following 
pages 1 shall provisionally call "Bohemia" cgL, skirts N. side of this range near 
Its summit. Above It comparatively'few cgls. occur until we reach the so-called 
Ashbed group above the Greenstone, I t Is a triple complex cgl. and Is same as 
St, Louis cgl. 

I s t op fm. of B o h e m i a n R a n g e g r o u p . 

N a m e d for f ac t i t c a p s B o h e m i a n R a n g e , in K e w e e n a w Co. 

E x p o s e d N. of M o u n t B o h e m i a . 

B o h e m i a p o r p h y r i t e . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan , 

L, L. Hubbard, 1898 (Mich. GeoL Surv. vol. 6, pt. 2, pp. 40 and 72). Mapped as 
older than Bohemia cgl. and younger than Lac la Belle cgl. 

Be longs to B o h e m i a n R a n g e g r o u p . 

N a m e d for f ac t i t o c c u r s N. of M o u n t B o h e m i a , K e w e e n a w Co. 

B o h e m i a n R a n g e g r o u p . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan a n d p r o b a b l y n o r t h e r n 

Wiscons in . 

R. D. Irving. 1883 (U. S. G. S. Mon. 5, pp. 179-187, pis, 17 and 18), A series of 
flows, consisting of diabase, diabase amygdaloid, melaphyr, diabase porphyry, and 
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orthoclase gabbro, including cgl, beds and quartz porphyry and granite porphyry. 
Underlies Central Valley beds. Forms lower part ot Keweenawan serKs of Ke
weenaw Point, Mich, Thickness 10,000 ft. 

Accord ing to A, C, L a n e (Mich , Geol, a n d Biol . Su rv . P u b , 6, geol, ser . 4 , 

1911) t h e B o h e m i a (No . 8) cgl. is t o p fm. of t h e g roup , w h i c h i s u;icon. 

u n d e r l a i n by H u r o n i a n se r ies . 

N a m e d for f ac t i t s r o c k s compose B o h e m i a n R a n g e , K e w e e n a w Co., Mich. 

f B o h i c k e t m a r l s a n d s . 

P l e i s t o c e n e : S o u t h e r n S o u t h C a r o l i n a ( C h a r l e s t o n C o u n t y ) . 

E. Sloan, 1905 (S, C, Geol, Surv. geognostic map of S. C, advance copies ; published 
in 1908, In S. C. Geol. Suiv. ser. 4. Bull. 2) and 1907 (Summary of mineral 
resources of S. C , pp. 12, 20, 21). Bohicket marl sands.—A bed of exceedingly 
fine grained sands about 5 ft. thick. The color is rendered gray-green and 
yellow-red, probably by fine glauconitic Inclusions, portions of which have been 
more or less weathered, with effect of rendering the mass semi-plastic with residual 
clay; the iron has in part leached out, and cemented to "hard pan," a thin 
portion of the material Immediately above the phosphate rock. Immediately 
overlies Wadmalaw marls atid extends over Wadmalaw shell-marl, into which It 
grades. It overlaps typical Wadmalaw shell-marl and extends over a great portion 
of the phosphate rock area as far N, as Ten Mile Hill, Is overlain by Accabee 
gravels. Is a marine deposit, 

C. W, Cooke, 1935 (personal communication). Is a facies of PamUco fm. 

N a m e d for esrposures in Boh icke t Creek , n e a r Rockvi l le , C h a r l e s t o n Co. 

Bohio l imes tone . 

Eocene ( u p p e r ) : P a n a m a , 
E, Howe, 1007 (Isthmian Canal Coram, Rept,, pp, 108, 1,''.9). [Contains upper 

Eocene fossils,] 

Bohio c o n g l o m e r a t e , 

Ol igocene ('!) : P a n a m a C a n a l Zone, 

D. F. MacDonald, 1913 (Geol. Soc. Am. BuU., vol. 24, p. 708). 

Bo i s d 'Arc l i m e s t o n e . 
L o w e r D e v o n i a n ( O r i s k a n y a n d B e c r a f t ? ) : C e n t r a l s o u t h e r n O k l a h o m a . 

C. A. Reeds, 1911 (Am. Jour. Sci.. 4th, vol. ,'?2, pp, 256-268). Bois d'Arc Is.—Thin-
bedded, crystalline and noncrystalline Is., with occasional chert lentils and thin 
beds of intercalated yellowish sli. Lower part has New Scotland aspect, i)ut Is 
more nearly Becraft than New Scotland of N. Y. It may yet be determined that 
upper 40 ft. is Oriskany in age. Thickness 0 to 90 ft. ; average 60 ft. Originally 
Included as top div. of Hunton fm. Overlies Haragan sh. 

C. Schuchert, 1922 (Geol, Soc. Am. Bull., vol, 33, p. 607). Bois d'Arc Is. contains 
upper Oriskany fossils In upper 5 to 8 f t , and Helderberg fossils in lower part. 
In all probability It does not pass unbroken into the Haragan. All lower Oriskauian 
Is absent In Arbuckle Mtns. 

C. A. Reeds, 1926 (Am. Mus. Nat. Hist. Jour., vol. 26, pp. 470-474). Top fm. of 
Hunton group is here named Frisco Is., 0 to 20 ft. thick. It rests on liois d'Arc Is. 
[restricted], 0 to 90 ft. thick, which contains abundant fauna that indicates 
Becraft age. Fauna of Frisco Is, is Oriskany, The Frisco is best exposed in 
bed and bank of Bois d'Arc Creek and in vicinity of Coal Creek, 7 mi, S. of 
Frisco. 

E. 0. Ulrieh, 1927 (Okla, Geol, Surv. Bull. 45, p. 32). Bois d'Arc Is. ia evidently 
of early Oriskany age. 

N a m e d for e x p o s u r e s a l o n g Bois d 'Arc Creek, P o n t o t o c Co. 

Boise g r a n i t e . 
J u r a s s i c or C r e t a c e o u s : S o u t h w e s t e r n I d a h o (Bo i se M o u n t a i n s ) . 
I. C. Russell, 1902 (U, S. G. S. Bull. 199. p. 39). The terrane named "Boise granite" 

by Lindgren, from wiiich the rugged mtns wliich lie to N. and E. of Boise have 
been sculptured, extends eastward from this area and occupies an extensive and 
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exceedingly rugged region lying N, of Mountain Home. As stated by LIndgren, the 
granite is intrusive and of ancient date (perhaps pro-Aigonkian), [The compiler 
lias been unal)le to find where Lindgren named this granite. In U. S. G. S. ISth 
.\nn. Rept., pt. 3, 180S, he mapped and described the granite of Boise Mtns. 
Me also mapped the granite in U. S. G. S. 20th Ann. Rept . pt. 3, pi. 8. 1900, hut 
did not apply a geographic name to It. Tlie granite is a part of the enormous 
Idaho batholith (which is now regarded as probably of Jurassic or Cret. age. but 
possibly younger) and a special geographic name for it does not appear to U. S. 
Geol. Survey to bo necessary.] 

Boi.se sf indstone. 
P l iocene ( ? ) : S o u t h w e s t e r n I d a h o . 

V. R. D. Kirkhara. 102S (Idaho Bur. Minos and Gool. Pnm. 29, p. 11, Massive grit 
or ss, locally known as Bois-e ,vs. This fm.. along with a varying thickness of 
sandy and shaly layers, is assigned to Poison Creek fm., of probable. I'lio. age. 

P o i s s e v a i n .sandstone. 

T e r t i a r y : Winni i )eg rogioii, C a n a d a , 

W. A. Johnston. 19:!4 (Canada Dept. Minos, Geol. Surv. Mom. 174, p. 11). 

B o k c h i t o f o r m a t i o n . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r n a n d c e n t r a l s o u t h e r n 
O k l a h o m a . 

J. A. Tafl'. 1902 (TJ. S. G. S. Atoka folio. No. 79). Bokchito fm.—Chiefly clay and 
sandy clay, with beds of friable ss., siliceous sliell Is., and iron-stone segregatiims 
and concretions. Thickness 140 ft. Underlies Honnington Is. and overlies Caddo Is. 

N a m e d for Bokch i to Creek, n e a r Bokch i to , B r y a n Co. 

Bol in s a n d s t o n e m e m b e r (of R o u b i d o u x f o r m a t i o n ) . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : C e n t r a l Missour i (Mi l le r and M o r g a n 

C o u n t i e s ) . 

S. II. Ball and A. F. Smith, lOO.", (Mo. Bur. Geol. and Mines vol. 1. 2d sor., p. 50). 
Bolin Creek ss. memb.—Heavy deposits of ss., 1 to ,"iO ft. tliick. occurring as 
massive iieds and as a numlior of thinner 1H.M1S in unintorrupted succession in St. 
Elizabeth [RoulMdnux; fm. to S. of OsaKC River, in Miller Co. 

E. R. Buckley, 190,1 (Mo. Bur. Geul. and Mines vol. I. :jil sor.. pp. xii-xv). St. 
Elizabeth fm. incliidos all of su-called Seound ss. and purls of Second (Jefferson 
City) and Third (Gasconade) Mag. Is. fins. Hall and Smith fciiinil tliat in some 
places the ss. has a development of 0 tn 50 ft. over snihoient area to w.-irriint 
distinguishing and mapping it as a iiioinli. or loulii in St. l-'lizalieth fm. On map 
all those lonsos have Iti.'on called Bolin Creek SA., althuu^'li it is nut known that 
they all conslilute a part of same horizon. In t ict , iu sonio insL-inoes tlio evi
dence gathered by Mr. Smith indicate-s suoli is not the case. However, the name 
Bolin Creek ss. has boon made to apply to any of the several ss. lenses occurring 
in St. Elizabeth fm. in Millor Co. 

C. F. Marbut, 190,1 (Mo, Bur. Geol. and Mines vol. 7, 2d ser. ' . dosrribod Roubidonx 
fm. of Morgan Co. as consisting of (descending) : (1) "CuHon rook" (fino-gtalned 
Is.) ; (2) Bolin sa. memb. (persistent, consisting of 10 ft. of i^ray and reddish sand, 
8 to 15 ft. of Is. and chert, and 10 ft. of gray and reddish sand) ; (3) cherty 
mag. Is. and chert ; (4) ss. in some places, heavy-bed'iod brecciated chert in 
other places. 

C. L. Dake, 1918 (Mo. Bur. Gool. and Mines vol. 15, 2d ser.), described Roubldoux 
fm. of Mo. as consisting of (descending) : (1) dol. and sss. ; (2) Bolin Oreek aa. 
memb., 0 to 50 ft , cross bedded and ripple marked; (3) dol. and sss. 

C. L. Dake, 1922 (Pan-Am. GeoL. vol. 37, No, 4), described Roubldoux ss. as a 
succession of beds in which lateral gradations finm ss. Into chert or Is. are the 
rule, and while one section may be almost wholly ss., another may be over three-
fourths Is., the lss. tx^coining more abundant to E., W., and probably to S, The 
fm, is notably cross bedded and ripple marked. 

N a m e d for e x p o s u r e s on Bol in Creek , Mi l le r Co, 

T h i s n a m e a s used by U, S. Geol. S u r v e y is appl ied local ly to a ss. memb . of 

R o u b l d o u x fm. in l l i l l e r a n d M o r g a n Coun t i e s , t h e tyii ical n^gion. 

http://Boi.se
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B o l i n a s s a n d s t o n e . 
Juras . s ic ( ? ) : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o ' r e g i o n ) , 

R. Arnold, March 1902 (ScL, n. s., vol. 15, table on p. 416). Bolinas aa. (volcanics), 
2,000 ft. thick. .A div. of the Franciscan. [Shown In. table as underlying Sausa-
Ilto cherts and overlying volcanics that are young'jr thap Calera Is.] 

A. C. Lawson, February 1903 (Geol, Soc, Am, Bull,, vol. 13, pp. 544-545). [Same 
as above.] 

A. C. Lawson, 1914 (U, S. G. S, San Francisco folio. No, 193), [The Franciscan 
rocks of Bolinas Ridge, also of shore of Bolinas lagoon and shore of Bolinas Bay 
(all In Marin Co.), are mapped as undiff. sss. of Franclscah~group, with radiolarian 
chort lentils of undet. horizons, but In other parts of region the rocks btw. Sausa-
llto chert and Calera Is. are mapped as upper part of Cahll ss.] 

t B o l i n Creek s a n d s t o n e m e m b e r (of R o u b l d o u x f o r i n a t i o n ) . 
See u n d e r Bo l in ss . memb . 

B o l i v a r s a n d s t o n e . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a . 

J. J. Stevenson. 1878 (2rl Pa. Geol. Surv. Rept. Kj). Bolivar sa., 25 f t thick in 
Fayette and Westmoreland Counties, lies 31 ft, below Lower Klttnnning coal and 
5 ft. above Clarion coal. 

T h i s ss . h a s been c o r r e l a t e d w i t h K i t t a i i n i n g ss . memb. , b u t B . L. Mil ler , 

1925 ( P a . Geol. Surv . , 4 th ser . . Bul l . M7, p. 273) , p laces i t b e n e a t h 

V a n p o r t Is. memb . 

B o l i v a r fire c lay . ( I n AUegheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d , e a s t e r n Ohio, a n d 

n o r t h e r n W e s t V i rg in i a . 

I. C. White, 1891 (U. S. G. S. Bull. 05, pp. 159-160). Bolivar flre clay.—Where 
Upper Freeport Is. is absent or only slightly developed, there usually comes into 
the section at this horizon a bed" of excellent flre clay, which from having long 
been mined near Bolivar, Westmoreland Co,, Pa., is generally known as Bolivar 
clay. 

E. V. d'Invllliers, 1805 (2d Pa. Geol. Surv. vol. 3, pt, 2). The Freeport upper flre 
clay, occurring a short distance below Freeport upper Is,, is known as "Bolivar 
flre clay," 

G, H, Ashley, 1908 (Topog, and Geol. Surveys Pa.) . Bolivar fire clay lies short dis
tance below Upper Freeport Is. 

B. L. Miller, 1925 (Pa. Geol. Surv;. 4th ser., BulL M7, pp. 261, 316). Bolivar flre 
clay underlies Upper Freeport Is. 

B o l i v a r s a n d s t o n e . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : S o u t h w e s t e r n Missour i . 

E. M. Shepard, 1904 (Bradley Genl, Field Sta, Drury Coll. Bull. 1, pt. 1, p. 42). 
Bolivar ss.—Used in table only, as = Marshfleld ss.. First ss.. Pacific ss., and 
Crystal City ss. 

H. F. Bain nnd E. O. Ulrlch, 1905 (U. S. G. S. Bull. 260, p. 234, and Bull. 267, p. 12), 
doubtfully correlated Bolivar as. with Roubldoux fm. 

E. M. Shenard. 1907 (U. S. G. S. W. S P 195). Marshfleld and Bolivar ss. are 
commonly believed to represent St. Peter ss.. but Ulrlch regards them as lenses 
In Jefferson City Is. [broad sense]. 

The 1922 geol. map of Mo. shows Jefferson City dol.. Cotter dol., and Powell dol. to 
be the surface rocks at and around Bolivar, Polk Co. 

J. Bridge, 1930 (personal communication), stated that this ss, is either equiv, to 
Marshfleld ss, or representa some of the :ja^al Penn. sands. 

B o l i v a r s and . 

N a m e app l i ed by d r i l l e r s in some ea r ly r ep t s . to R i c h b u r g or Al legany oil 

s a n d of Al legany Co., N . Y. 

Bo l sa q u a r t z i t e . 

Middle C a m b r i a n : S o u t h e a s t e r n Ar izona . 

P. L. Ransome, 1004 (U. S. G. S. P. P. 21. p].. 2S-.'!n). Bolsa lytsitc—Consists of 
(descending): (1) Thinner boddcd Ithan boluw], more vitreous, fine grainod 
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qtzites showing no feldspathic mater ial ; (2) hard pebbly grits in beds 10 to 20 
ft. thick, cross bedded In lower p a r t ; (3) cgl. at base, H to 1 ft. thick. Thickness 
430 ft. Rests uncon. on pre-Camb, schists and is conformably overlain by Abrigo 
Is, Is without much doubt = Tonto ss, of Grand Canyon. Well exposed in newly 
named Bolsa Canyon, on SW. side of Escabroaa Rldge, Bisbee quad. [For reason 
for introduction of name see entry No, 2 under tiragoon qtzite.] 

Bolsa zone. 
A n o i l -p roduc ing zone, 600 to 800 f t th ick , i n H u n t i n g t o n B e a c h oil fleld 

of O r a n g e Co., Calif. Cons i s t s of s a n d s , s a n d y sha l e s , a n d t h i n s a n d s . 
I t s top l ies a t d e p t h of a b o u t 1,914 ft. H . S. Ga le (A. A. P . G. Bul l . , 
vol . 18, No. 3, 1933, p . 330) a s s i g n e d I t t o R e p e t t o s i l t s tone ( l ower PUo. ) . 

Bo l sa Chica oil s and . 

A s u b s u r f a c e s a n d , ly ing a t 7,670 f t dep th , in K e t t l e m a n Hi l l s , K i n g Co., 

Calif., sec. 24, T. 22 S., R. 17 E . 

B o l t o n s c h i s t 
C a r b o n i f e r o u s ( ? ) : C e n t r a l n o r t h e r n Connec t i cu t . 

J. G. Perclval, 1842 (Conn. Geol. Surv. Rept., pp, 229-233 and map), Bolton mica 
al. fm. (No. 3 of group 0 of Eastern Primary •system),^-Appears as a narrow 
micaceous band btw, two parallel granitic ranges. Throughout whole extent the 
predominant rock Is a soft dark or light bluish (lead) gray mica sL, with garnets 
and staurotides and, more rarely, with kyanites. Is prevailingly coarse grained, thin 
and uneven, but thicker and more even quartzose varieties occur In different parts 
of the range. Occupies W. part of town of Bolton fToIland Co., Conn.]. 

T h e rocks in Mass . t h a t h a v e been cal led " B o l t o n s ch i s t " w e r e d iv ided by 

B . K. E m e r s o n (U. S. G. S. BuU. 597, 1917) in to Q u a b i n q t z i t e a n d 

A m h e r s t sch is t . 

Bo l ton mica s la te . 

See u n d e r B o l t o n sch i s t . 

t B o l t o n gneiss . 
L a t e C a r b o n i f e r o u s or p o s t - C a r b o n i f e r o u s : E a s t e r n M a s s a c h u s e t t s ( W o r 

ce s t e r C o u n t y ) . 

B. K. Emerson and J. H. Perry, 1903 (Geol. of Worcester, with map, p. 79). 
Bolton gneiaa.—Passes into Paxton schist to W., and is the Carbf. micaceous 
qtzite made gneissoid by abundant injection of granite btw. Its laminae. Named 
for town of Bolton, which It extends through. Includes Millbury Is. and other lss. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 80-87, 219). "Bolton" gneiss.—A 
complex of mica gneiss,, chiefly blotltic, but In places containing muscovlte, with 
which Is associated some hornblende gselss. Has been closely folded, and greatly 
squeezed, and much of it Is closely and Intricately plicated. Is certainly in part 
sedimentary and almost certainly in part igneous, but the two sorts of rock are so 
complexly Interbedded and folded that In many places they can he distinguished 
with difficulty, if at all, and In most places to map them separately is out of 
question. This complex has been called Bolton gneiss, but that name Is pre
occupied by a fm. In Conn., and Its use In this connection is discontinued. Adop
tion of a new name postponed until the rocks have been studied more closely and 
an agreement has been reached, ]f possible, regarding their age and correlation. 
Are typically exposed In towns of Bolton nnd Berlin. Correlated with Brlmfield 
schist and Paxton quartz schist. [Explains conflicting views regarding age and 
correlation.] 

Bo l ton m o r a i n e . 
P l e i s tocene (Wiscons in s t a g e ) : S o u t h e r n O n t a r i o , Shown on m o r a i n e 

m a p (fig, 8) in U. S. G, S, N i a g a r a folio (No, 190) , 1913, p, 17. 

Bol ton i gneous se r ies . 
L a t e D e v o n i a n o r pos t -Devon ian : Q u e b e c . 

T, H, Clark, 1934 (Geol, Soc. Am, Bull,, vol, 45, No, 1, p, 11), 
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Bolza q u a r t z i t e . 

C a m b r i a n : Mexico ( S o n o r a ) . 

N. L, TaUaferro, 1933 (Jour, Oeol,, vol. 41, No. 1, p. 18). 

Bomoseen g r i t . 

L o w e r C a m b r i a n : E a s t e r n N e w T o r k ( W a s h i n g t o n a n d R e n s s e l a e r Coun

t i e s ) and s o u t h w e s t e r n V e r m o n t ( B e n n i n g t o n and B u t l a n d C o u n t i e s ) . 

R. Ruedemann, 1914 (N. Y. State Mus. BuU. 160, pp. 67-70 and map). Bomoseen 
grit.—Olive green grit, nearly a pale brick rod. In places associated with a bed 
of qtzite 12 to 55 ft. thick. Underlies Mettawee si. in Washington Co., N. Y.; 
in Rensselaer Co. it underlies Diamond Rock qtzite and overlies Nassau beds—-all 
Lower Camb. Thickness 50 to 200 ft. Type loc. on W. side of Lake Bomoseen, 
Vt. [Castleton quad., Rutland .Co.]. 

B o n a i r s a n d s t o n e . ( I n Lee g roup . ) 

P e n n s y l v a n i a n ( l o w e r Po t t svUle ) : (Central Tennes see . 

M. R. Campbell, 1899 (U. S. G. S. Standlngstone folio. No, 53, p. 3), Bonair cgl. 
lentil of Lee fm,—Coarse ss. or cgL, 100 to 200 ft. thick, forming massive cliffs 
along W face of table-land from Bonair to Monterey, where It suddenly disappear^, 
apparently breaking down Into sandy sh., which can not be distinguished from 
underlying and overlying shales. At Bonair It rests on 110 ft. of sh., which 
overlies Bonair coal and forms basal part of Lee fm. Where this* sh. is absent 
the cgl. rests on Bonair coal or on underlying Pennington sh. Separated from 
younger Rockcastle cgl. lentil of Lee fm. by about 125 ft. ot sh. 

Be longs to L e e g roup , of l o w e r P o t t s v i l l e age . U n d e r l i e s V a n d e v e r sb . 

a n d ove r l i e s W h i t w e l l sh., all fms . of Lee g r o u p . ( S e e C. B u t t s a u d 

W. A. Nelson, T e n n . S t a t e Surv . BuU. 33D, 1925.) 

N a m e d for B o n a i r , W h i t e Co. 

t B o n A i r M e a s u r e s . 
P e n n s y l v a n i a n : S o u t h e a s t e r n Tennessee . 

J. M. Safford and J. B. Klllebrew, 1900 (Elements of geol. of Tenn., pp. 104, 148-151, 
167, 168). Bonair or Lower Coal Meaaurea.—Alternating shales and sss., with 
coal beds, and with Sewanee cgl. (70 ft. thick) at top. [Later studies by C. 
Butts show that this cgl. is Bonair ss. and that t ^ o n Air Measures are all 
above true Sewanee cgl.] Thickness 250 to 500 ft. Underlies Tracy City 
Measures. Overlies Mountain Is. 

P r eoccup ied by B o n a i r ss. I n c l u d e d p a r t of Lee g roup , of l o w e r P o t t s 

vi l le age . 

N a m e d for i m p o r t a n t m i n e s in W h i t e Co. 

Bon Ami beds . 

D e v o n i a n : Quebec . 

J. M. a a r k e , 1013 (12th Int. Geol. Cong. Guidebook 1, p. 89), 

Bon Ami a n d e s i t e . 

D e v o n i a n : N e w B r u n s w i c k . 

W, V, Howard, 1926 (Geol, Soc, Am. BuU,, voL 37, p, 477). 

B o n a n z a l a t i t e . 

T e r t i a r y : S o u t h e r n Co lo rado ( B o n a n z a d i s t r i c t , S a g u a c h e C o u n t y ) . 

H. B. Patton, 1916 (Colo. Geol. Surv. Bull. 9, pp. 21-63). Bonotwro latite.— 
Usually gray, grayish black when fresh, sometimes brown, flne-gralned, with 
pbenocrysts of feldspar and often biotite. Is country rock of most of Bonanza dist, 

W, S, Burbank, 1932 (U, S, G. S. P, P, 169). Bonanza latite.—Mostly flows; some 
tuff and breccia in upper part. Overlies Rawley andeslte. Thickness 500 to 
1,000 ft. The Bonanza latite of Patton applied to only the lower flow or series 
of flows of this fm. The name as here applied Includes all lavas tha t Ue 
stratigraphically btw. Bawley andeslte and Squirrel Gulch latite. 
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Bonanza group. 
Upper Triassic and Lower Jurassic (?) : Vancouver Island, British 

Columbia. 
H. C. Gunning, 1933 (Canada Geol. Surv. Summ. Eept., pt. A2, p. 34). 

Bonanza King formation. 
Middle Cambrian: Southeastern CaUfomia (San Bernardino County). 
J. C. Hazzard and J. F. Mason, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 2, pp. 229-

240). Bonanza King fm.—Consists of (descending) : (1) Sandy dol. and platy 
sh., thin; (2) Ught-gray, flne- to medium-grained doL, 200 to 225 ft.; (3) Silver 
King dol. memb., 200 to 250 ft.; (4) nodular and lenticular chert underlain by 
light- and dark-gray doL, 900± ft.; (5) sondy, reddish, platy doL, 25 to 30 ft.; 
(6) Ught- and dark-gray dol. and partlaUy dolomltlzed Is., 600 to 650 ft. Thick
ness of fm., 2,000 ± ft. Poorly preserved fossUs In lower 100 ft. in Providence 
Mtns indicate Middle Camb. Overlies Cadiz fm. (Middle Camb.) and underlies 
Cornfleld Springs fm., In part at least Middle Camb. Occurs in Providence and 
Marble Mtns. Named for Bonanza King Mine, on E. side of Providence Mtns. 

Bonaparte marble. 
Mississippian: Southeastern Iowa. 
C. H. Gordon, 1895 (Iowa Gool. Surv. vol. 4, p. 211). A few f t of Is. appears at 

Des M6ines River level on S. side, about half way btw. Bentonsport and Bona
parte [Van Buren Co.], which may represent uppermost part of Upper Burlington 
Is. These beds have been penetrated at Bonaparte and are there called "Bona
parte marble." 

Bonaventure formation. 
Bonaventure conglomerate 
Bonaventure series. 

Mississippian or Pennsylvanian: Quebec and New Brunswick. 
E. J. Chapman, 1863 (Canada Inst., n. s., vol. 8, pp. 450-451). Bonaventure fm., 

Carbt, Canada. 

All writers appear to have classified Bonaventure fm. as Carbf. until R. W. 
Ells (Canada Geol. Surv, Rept, 1880-82, p, 3D, 1883) stated that in New 
Brunswick it is partly Dev. G. A, Young (Canada Geol. Surv, Summ. 
Rep t 1909, p. 220, 1910; and Mem, 18, p, 52, 1911) assigned it to Dev,, 
J. M. Clarke, 1913 (12th Int. Geol, Cong. Guidebook 1, p, 91) and 1915 
(N. T. State Mus, Bull, 177, p, 152) assigned Bonaventure cgl. to Devono-
Carbf.; H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, 
sec. 4, p. 212) assigned Bonaventure fm. to Carbf.; J. M. Clarke, 1920 (N. Y. 
State Mus. Bull. 219, 220, p. 147) assigned Bonaventure cgl., to Dev.; 
F . J. Alcock, 1922 (Canada Geol. Surv, Summ, Rept , 1921, p t D, p, 82) 
assigned Bonaventure series to Devono-Carbf.; J. M. Clarke, 1924 (N. Y. 
State Mus. Bull. 251, pp. 123-127) assigned Bonaventure fm. to early 
Carbt or late Dev.; C. Schuchert and J. D. Dart , 1926 (Canada Geol. 
Surv. BuU. 44, p. 53) assigned Bonaventure series to Dev.; C. Schuchert 
1930 (Am. Jour. Sci., 5th, vol. 20, p. 175) assigned it to late Lower 
Carbf.; W. A. Parks, 1931 (Geol. Soc. Am. BuU., vol. 42, p. 795) assigned 
Bonaventure fm. to Miss. 

See also E. M. Kindle, 3930 (Canada Geol. Surv. Dept. Mines Summ. Rept. 
1928, pt. C, pp. 820-S9C, pt, opp. p. 82C). 

C. H. Kindle, 1936 (Eastern GeoL, No. J-, April 1936, p, 5). Bonaventure fm. con-
sists mainly of red sss. and Is. cgls. West of Mai Bale (where It Is flat) and on 
S. border of it (where it Is upturned and In places overthrust) the fm. Is thinner 
than elsewhere and may be divided Into a lower cgl., a middle red sh. zone, and 
an upper light-colored ss. In this upper ss. occur carbonized logs and tree 
stumps and also casts o£ smaller plants, such as Calamitee, which Dr. BeU of 
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Canadian Geol. Surv. has examined and concluded represent lower Penn. or pos
sibly upper Miss. time. [In heading, Penn. (f) is used; on maps, Penn., without 
a query,] 

B o n a v i s t a f o r m a t i o n . 

L o w e r C a m b r i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4) . 
Bonaviata fm.—Ited and green shales with Is. nodules. Contains Coleoloides, etc. 
Basal fm. of Etcheminlan series. Underlies Brigiis fm. and uncon. overlies Algon
kian Random fm. (Keweenawan). [Derivation of name not stated.] 

B o n d s and . 
A s u b s u r f a c e s a n d in S t r a w n fm. ( P e n n . ) of B r y s o n oil field. J a c k Co., 

T e x . 

t B o n e C a n y o n m e m b e r . 
t B o n e C a n y o n l imes tone . 

P e r m i a n : W e s t e r n T e x a s ( G u a d a l u p e M o u n t a i n s , S i e r r a Diab lo , e t c . ) . 

P. B. and R. B. King, 1929 (A. A. P. G. Bull., vol. 13, pp. 921. 922, 925). Bone 
Canyon memb.—Black Is. containing fossils of Leonard age. uncon. underlying 
Delaware Mtn ss. (restriction of name) in Bone Canyon, on W. side of Guadalupe 
Mtns. A short distance N. of Bone Canyon a wedge of gray Is. (here named 
Victoria Peak memb. of Leonard fm.) appears beneath the uncon. at base of Dela
ware Mtn ss., and separates Bone Canyon memb. from that ss. Thickness 500 to 
1,000 ft. Conformably overlies 500 ft. of massive Is. containing rich Hess fauns. 

See B o n e S p r i n g Is., t h e a p p r o v e d n a m e , 

t B o n e L a k e c r y s t a l l i n e s ch i s t s . 
P r e - C a m b r i a n ( m i d d l e H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( C r y s t a l F a l l s 

d i s t r i c t ) . 
J. M. Clements, 1899 (U. S. G. S. 19th Ann. Rept., p t 3, pp. 60-1-). Bon« Lake 

crystalline schists.—Certain crystalline schists which are best developed in N. 
part of Crystal Falls dist., In vicinity of Bone Lake. They are flne to medium 
grained, and vary in color from moderately light green for the more chloritic 
phases to very dark green or purplish black for those in which hornblende, mica, 
and Iron ores are prominent. They are but extremely metamorphosed members 
of Hemlock volcanic fm. Outcrops scarce except in vicinity of Bone Lake. 

B o n e S p r i n g l i m e s t o n e . 

P e r m i a n : W e s t e r n T e x a s ( G u a d a l u p e a n d D e l a w a r e M o u n t a i n s ) . 

W. G. Blanchard, Jr., and M. J. Davis. 1029 (A. A. P. G. BuU., vol. 13, p. 902, pis, 
10, 11), The basal dark Is, series in Guadalupe and Delaware Mtns Is here desig
nated Bone Springs Is., although its correlatives elsewhere will continue to be 
called Leonard fm. Named for Bone Springs Canyon, which opens in sec. 2, Blk 
66. NW, part of Culberson Co. The series will not here be included in Delaware 
Mtn fm., because of faunal dltference, lithologic dissimilarities, and angular un
con, that separates the two. Upper iiart is gray Is., lower part is black Is. Cross 
bedding is noticeable a t many points in both black and gray phases along Guada
lupe scarp. North of Cone Springs Canyon a mass of hard, gray hackly Is,, which 
evidently has been removed at Bone Springs Canyon, comes into the series. It lies 
conformably on top of the black Is, The gray and black phases seem to grade Into 
each other from point to point. Total thickness exposed in Guadalupe Mtns 
1,600± ft. From Guadalupe Pt. the Bone Springs Is. has been traced southward 
along W. base of Delaware Mtns tor approx. 25 mi. Correlated with Leonard fm. 
of Glass Mtns, on similarity of fossils and lithology. 

P. B. and R. E. King, 1929 (A. A. P. G. Bull., vol. 13, pp. 921-922, 924, 925), 
treated this Is. as basal memb. ot Delaware Mtn tm., and named it Bono Canyon 

memb. (See under Delaware Mtn fm.) 
P. B. King, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 731, 755-768), redeflned Bone 

Springs Is. by including, a t top, VIctorlo Peak massive memb., and changed name 
tu Bone Spring Is., Iiecause there is only 1 spring present In Bone Canyon, although 
the place is locally called Bone Springs. This is present approved usage of U, S, 
GeoL Survey. He stated ; The Bone Spring Is. was Included by Richardson as a 
memb. In Delaware Mtn, fm,, but the unit has a greater extent and thickness than 
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was originally supposed, and the faunas, as first pointed out by Girty, are not 
entirely like those of the beds above, so that it is now generally recognized as a 
distinct fm. -Also : The deflnition of King and King applied only to the black lss. 
of the fm.: in present paper the name is given the broader usage of Blanchard 
and Davis and applied to lss. of various sorts, of same general age and strat . 
position. 

These beds were included in Delaware Mtn fm. as originally defined and 
subsequently used, but they are now treated as a distinct fm., underlying 
(in places uncon.) Delaware Mtn fm. and=Leonard fm. 

See also fBone Canyon memb. and W. B. Lang, 1937 (A. A. P. G. Bull. vol. 
21, No. 7). 

Bone Springs limestone. 
See Bone Spring Is., the approved name. 

Bone VaUey gravel. 
Pliocene (lower?) : Southern central Florida. 
G. C. Matson and P. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rep t , table opp. p. 50 

and pp. 138—141). Bone Valley gravel.—Light-colored gravel and marl, containing 
phosphatlc pebbles. Consists of a flne-grained matrix containing pebbles of phos
phate or chert, fragments of bone and other organic remains. Matrix is com
monly a raarly clay, though sand is not uncommon, especially in upper part of fm. 
The finer grained material is soft and plastic when wet, but upon exposure to the 
air hardens to a firm mass. The fm. comprises nearly all of the pebble phosphates 
now being mined in Fla. Thickness not more than 30 ft. Rests, probably uncon., 
on Plio. marls or older rocks. Overlain, uncon., by Pleist. sands. Is believed to be 
younger than "Arcadia marl" and older than upper beds of Caloosahatchee marl. 
Is a nonmarine deposit, probably in part contemp. with Alachua- clay. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept , p. 162). The 
"land-pebble" phosphate deposits make up large part of Bone Valley gravel, which 
rests uncon. on Hawthorn fm. (from which it Is in part derived) and is uncon. 
overlain by Quat 

N a m e d for e x p o s u r e s a t t o w n of B o n e Val ley, W. of B a r t o w , Po lk Co. 

B o n h a m m a r l . 

U p p e r C r e t a c e o u s (Gulf s e r i e s ) : N o r t h e a s t e r n T e x a s ( F a n n i n , L a m a r , a n d 
Red R i v e r C o u n t i e s ) . 

L. W. Stephenson, 1927 (A. A, P, G, Bull,, vol, 11, p, 8) , Bonham cTay.—A partly 
calc. and partly non-calc. clay, which toward W. in Fannin Co. merges into Austin 
chalk and toward E. extends through Fannin, Lamar, and Red River Counties. 
In Fannin Co. it conformably underlies Brownstown marl and conformably over
lies Ector tongue of Austin chalk. In Lamar and Red River Counties the upper 
part of Bonham clay is replaced by Blossom sand, which is conformably under
lain by the lithologically persistent lower part ot Bonham clay, which there 
rests uncon, on Blagie Ford clay. In previous repts has been confused with Eagle 
Ford. Named for exposures a short distance N. of town of Bonham, Fannin Co., 
and for fact that the town, especially the part N. of the railroad, Is located on 
the clay. 

N a m e c h a n g e d ( a t r e q u e s t of L, W. S t e p h e n s o n ) to B o n h a m m a r l Apr i l 7, 
193G, 

Boni l l a f o rma t ion , 

M i o c e n e : Cos ta Rica , 

A, H. Redflold, 1923 (Econ. GeoL, vol. 18, p. 365). 

B o n i t a s a n d s t o n e . ( I n F r a n c i s c a n g roup . ) 
J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn ia ( S a n F r a n c i s c o r e g i o n ) . 
R. Arnold, March 1902 (Sci.. n. s.. vol. 15,'table on p. 416). Bonita «»., 1,400 f t 

thick, top fni. of Franoisoan. [Shown in table as overlying San Miguel cherts 
and uncon. underlying Knoxville.] 

A. C. Lawson, February 1003 (Geol. Soc. Am. BulL, vol. 13, table on pp. 5i44-546). 
[Same as above.] 
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A. C. Lawsdn, 1914 (U. S. G. S. San Francisco folio. No. 193). Bonita s.<i.—.Massive, 
obscurely bedded ss. of dark greenish gray color and medium texture, with sub
ordinate amounts of sh. and cgl. Thickness about 1,400 ft. Top fm. of Fran
ciscan group. Conformably overlies Ingleslde chert. 

Named for exposures a t Point Bonita, on N. shore of Golden Gate. 

Bonnellian series. 
Name proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 64, No. 2, 1935, pp. 

138-139), to include Pawpaw sss.. Main Street marls, Grayson shales, 
and Buda Is. of central Tex. "These are usually placed in Washita dlv., 
by Tex. geologists, but they are, more properly, seemingly, to be grouped 
by themselves." Named for Mount Bonnell, near Austin, Tex. 

Bonner Springs shale. 
Pennsylvanian: Eastern Kansas and southeastern Nebraska. 
R. C. Moore, 1931 (Kans. Geol. Soc. 5th Ann. Field Conf. Guidebook, correlation 

char t ) . Bonner Springs ah., new name; underlies Plattsburg Is. and overlies 
Farley Is. 

H. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 85, 93, 97). 
Bonner Springa sh. Includes the s t ra ta btw. top of Wyandotte Is. and base of 
Plattsburg Is. [Derivation of name not stated. On p. 46 Bonner Springa sh. Is 
described as consisting of 20.2 ft. of gray aren. sh. with plant fossils.] 

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 65, 67-69). The term Bonner 
Springa Is here applied to sh. btw. underlying Plattsburg Is. ond overlying Farley 
Is., and generally erroneously referred to as "upper Lane sh." It Is much younger 
than true Lane sh. Consists of sh, (olive-green, argllL, maroon layer near top) 
underlain by soft greenish buff micaceous ss, or aren, sh. In places Includes a t 
top a 5-ft, bed of Is. and shell breccia, as /̂z mi. W, of Bonner Springs, One-half 
ml, E. of De Soto the breccia bed of the Bonner Springs Ues on Farley Is., through 
absence of the sh. of the Bonner. Thickness of fm. 0 to 3 5 ± ft. Named for 
town in Wyandotte Co. Type exposure at cement plant NE. of the town, 

B. C, Moore, 1936 (Kans: Geol, Surv, Bull. 22), stated that Newell Is author of this 
name. 

Bonneterre dolomite. 
Upper Cambrian: Southeastern Missouri. 
F. L Nason, 1901 (Am. Jour. Sci., 4th, vol. 12, pp. 358-361). Bonne Terre or St. 

Joaeph la.—Non-cherty lss., 300 ft. thick; some fosslUferous s t r a t a ; contains 
upper and lower lead zones. Overlies La Motte ss. and uncon. underlies Potosl 
slates and cgls., the basal bed of which consists of 6^4 ft. of cgl. 

B. O. Ulrieh and H. P. Bain, 1905 (U. S. G. S. Bull. 267, pp. 21-26). Bonneterre 
Is.—As a rule consists of more or less heavily bedded, granular, and highly mag. 
lss., generally compactly crystalline and often minutely vesicular, with dol. 
crystals lining the cavities; a few beds are flne grained ; color light or dark gray ; 
usually weathers yellowish; locally contains beds of a pink or more decidedly 
red color; chert and drusy quairtz seem to be entirely absent ; some beds, especl-
aUy in lower part , contain much chlorite. In places sufflcient to give them a 
decidedly green color ; toward base much silica occurs as grains of sand In the Is. 
Thickness' varies from 200 to 250 ft. In vicinity of Mine La Motte and Fred-
erlcktown to nearly 500 ft. in St. Francois Co., to N. I t seems to wedge out on 
old hillsides. Appears to grade Into underlying La Motte ss. Where top of 
Bonneterre has suffered least from widespread erosion that took place prior to 
deposition of Elvins fm., it grades upward from the massive lss. Into a thinly 
bedded zone, and this flnally Into a bed of blue sh . ; locally the thinly bedded 
and shaly zones appear to be absent. [See also under Elvina fm.] 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, p t 1) . Bonneterre fm.— 
Consists of (descending) : (1) ArglU. d o t ; (2) 250 to 300 ft. of dark and Ilght-
gray dol. with thin sh. partings ; (3) 50 to 100 ft. of buff or gray dol., aren. 
buff or yellowish dol., thin green, gray, or brownish black sh. beds, chloritic do t 
Grades Into underlying La Motte ss. Is overlain by Dovis fm. (lower part of 
Elvlns fm. of Ulrlch), 150 to 100 tt. thick. 

&. Weller and S. St. Clair, 1028 (Mo, Bur, Geol, and Mines vol. 22, 2d ser,, p, 39). 
Nason placed upper limit of Bonneterre at edgewise cgl. horizon, which Is about 
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6 f t below "Central" marble boulder memb. of Davis fm. From sections given 
by Ulrlch in 1905 it would appear that he similarly revised the Bonneterre, as 
deflned by Nason, his Elvins fm, being above the cgl., Just below the "Central" 
marble boulder memb. of Buckley's Davis. Therefore Davis fm. as recognized in 
latest repts contains probably 100 ft. or more of sh. and shaly dol. tha t had been 
included in Bonneterre in earlier repts. 

N a m e d for e x p o s u r e s a t B o n n e t e r r e , St . F r a n c o i s Co. 

fBonnev i l l e beds . 

t B o n n e v i l l e g r o u p . 

See L a k e Bonnev i l l e beds. 

B o n t o u r P o i n t 

O l i g o c e n e : T r i n i d a d . 

C. Schuchert, 1935 (Hist. geol. Antiilean-Carlbbean region, p. 701). 

Booch s a n d . 
A s u b s u r f a c e s a n d , of e a r l y P e n n . ( C h e r o k e e ) age , i n - O k l a . , l y ing l o w e r 

t h a n B a r t l e s v i l l e s and , h i g h e r t h a n D u t c h e r s and , a n d correla ' ted w i th 
T u c k e r a n d T a n e h a s a n d s . I n t y p e a r e a (Booch fleld, Muskogee Co.) i t 
l ies a t 1,075 ft. d e p t h . 

B o o n e l i m e s t o n e ( O k l a h o m a a n d M i s s o u r i ) . 

B o o n e f o r m a t i o n ( A r k a n s a s ) . 

Mis s i s s ipp ian ( W a r s a w a n d Osage ) : N o r t h e r n A r k a n s a s , e a s t e r n Okla
h o m a , a n d s o u t h w e s t e r n Mis sou r i . 

J. C. Branner and F. W. Slmonds, 1891 (Ark, Geol, Surv. Ann. Rept. 1888, vol, 4, 
pp. xiii, 27-37). [According to p. xili the fm. was named by Branner; the descrip
tion Is by Simonds.j Boone chert and cherty Is.—Characterized by layers of la., 
usually hard, compact, and gray, Interbedded with chert, white or gray on freshly 
broken surface but becoming brownish on exposure. Thickness 150 to 200 ft, in 
Washington Co., Ark, Underlies Wymnn I Batesville] ss. and overlies Dev. (?) 
Eureka sh. [Chattanooga sh.J. 

R. A. F. Penrose, J r , 1891 (Ark. Geol. Surv. Ann. Hept. for 1890, vol, 1). In Bates
ville region. Ark., Boone chert underlies Fayetteville sh. [Moorefleld sh.] and over
lies Syiamore ss. 

T. C. Hopkins, 1893 (Ark. Geol. Surv. Ann. Rept. 1800, vol. 4) . Basal memb. of 
Boone chert is here named St. Joe Is. 

G. I. Adams and E. O. Ulrlch. 1904 (U. S. G. S. P. P. 24). Correct strat . succession 
in northern Ark. is (descending) : (1) Wedlngton ss.( ^Batesville ss. of Slmonds) ; 
(2) Fayetteville fm.; (3) Batesville ss. ( = Wyman ss. of Slmonds); (4) Moore
fleld sh. ( = Fayetteville sh. in part of Branner ) ; (5) Spring Creek Is. ( local); 
(0) Boone la., including St. Joe Is. memb. at base. Wedlngton ss. may belong to 
I'aycttevllle fm. [The. Wedlngton ss. has for many years beon treated as a memb. 
of Fayetteville sh.] 

E. T. McKnight. 1935 (U. S. G. S. Bull. 853), described Boone fm. of Yellville quad.. 
Ark., where St. Joe Is. memb. (20 to 45 ft. thick) lies 0 to 18 ft. above its base. 

A. W. Giles, 1935 (Geol, Soc, Anj. Bull,, vol, 46, No, 12, pp, 1815-1867), made a de
tailed study of the chert of the Boone Is., and divided the fm. Into the following 
members In NE, Okla, and N, Ark, (descending order) : Green Is, and Short Creek 
oolite (both of Warsaw age) ; Keokuk Is, ; Burlington Is,; Fern Glen Is. ; and St. 
Joe Is. (of Fern Glen age). 

N a m e d for ex t ens ive d e v e l o p m e n t in Boone Co., Ark , 

Boone Creek l imes tone m e m b e r (of P a l o P i n t o l i m e s t o n e ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( J a c k a n d Wi.se Coun t i e s , B r a z o s 

R i v e r r e g i o n ) , 

J, M, Armstrong, 1929 (Tex, Bur. Econ. Geol.. geol. map of Jack Co.). Boona 
Creek Is., 5 ± ft. thick, Is in Palo Pinto fm., and Willow Point Is. is In Graford fm., 
40 i i ft. above Bridgeport coal. 

http://Wi.se
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K. H. SeUards (September 1931, News Letter from Bur. Econ. Geol. Univ. Tex.). 
In Wise Co. the Palo Pinto Is. has been found to be divided into 2 thin lss. 
separated by sh. The Iss. are named Boone Creek and Willow Point. 

G. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull. 3224, p. 23). Boone Creek la. 
included In Palo Pinto fm. 

B. H. Sellards, 1933 (Univ. Tex. BuU. 3232, p. 105). Boone Creek la. in Palo 
Pinto fm.. Is named for Boone Creek, Jack Co. 

BooneviUe stage. 

Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma. 
A. Winslow and H. M. Chance', 1896 (N. Y. Acad. Sci. Trans:."voI. 15. pp. 51-52). 

BooneviUe stage.—Interbedded shales and sss., with coal beds, 400 to 2,500 ft. 
thick, underlying Norristown stage f Hartshorne ss, ] and overlying Appleton stage. 
Includes Grady coal at base, [Not Grady (Hartshorne) coal but a lower coal.] 

Represents upper part of Atoka fm. 

Probably named for BoonevUle, Logan Co., Ark. 

Booth zone. 

A petroliferous zone, about 270 ft. thick, included in Alamltos zone of 
Fernando group. Named for San Martinez Booth No. 1 well, in Long 
Beach field, Los Angeles Basin, Calif. 

Bopesta formation. 

Miocene (upper) : Southern CaUfornia (northeastern par t of Kern County). 

Ji P. Buwalda, 1934 (Pan-Am, (Jeol,, vol, 61, No, 4, p, 310), Bopestn fm.—Wholly 
different from underlying KInnIck nnd Witnet fms., being continental in origin. 
Many hundred ft. thick in type section along Cache Creek, NE. of Monolith [NE. 
part of Korn Co.]. Contains the upper Mio. Cache Peak fauna. Moderately folded. 
Rests (probably uncon.) on Klnnlok fm. [Derivation of name not stated.] 

Boqu i l l a s l a te , 

P r e - C r e t a c e o u s : Mexico . 

R. H. Burrows, 1909 (Min. and Scl. Press, vol. 99, p. 292) and 1910 (Soc. geol. 
mexlcana, BoL, t. 7, p. 89). 

Boquillas flags. 

Upper Cretaceous (Gulf series) : Western Texas. 

J. A. Udden, 1907 (Univ. Tex. Bull. 93, pp. 17, 29-33). Boquillas ^affs.—Thin-
bedded, closely jointed, fossiliferous flaggy strata, separated by delicate seams which 
may not appear on freshly exposed surfaces. Upper 100 ft. of chalky texture. 
Color variable but characteristically creain grayish white; in Boquillas region 
faint ferruginous red stain ; in other areas some ledges are dark and almost black 
on fresh fractures. Thickness 585 ft. Basal fm. of Upper Cre t Western equiv. 
of Eagle Ford shales. Grades into overlying Terlingua beds and overlies Buda Is. 

Named for Boquillas, Brewster Co., on Tornilld Creek, Chisos Mtns quad. 

Borden sandstone. (In Monongahela formation.) 

Pennsylvanian: Western Maryland (Georges Creek Basin) . 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pi. 7) . Upper Sewickley ss. (Borden 
as.).-—Lies a short distance above Borden coal. [In text this ss. is called Upper 
Sewickley as., which is said to be 6 ft. thick in Borden sha f t ] 

Borden group. 
Mississippian: IndianH. 

E. R, Cumlngs, 1922 (Hdb, Ind, GeoL, pt, 4, Sep. Pub. 21, pp. 408, 470 (footnote), 
487—490, 492, 531, and chart) . Borden group (also aeriea).—Great group of 
shales and sss. of Burlington and Keokuk age well exposed about village of Borden 
(formerly called New Providence). Overlain by Harrodsburg (Warsaw) Is. and 
underlain by RoCkford Is., or, where that is absent. New Albany sh. Includes 
Riverside ss.. Rosewood sh., Kenwood ss., and New Providence sh. Replaces 
obsolete name "Knobstone." 
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P. B. Stockdale, 1929 (Ohio Jour. ScL, vol. 29, No. 4, p. 170). Bonlen (Knob-
atone) group, 000 ft. thick in Ohio Blver localities ; 750 or more ft. In central 
Brown Co. A sharply delimited strat . unit of predominately clastic material. 
UnderlleB HarrodBburg (Warsaw) Is. and overlies Rockford (Kinderhook) Is. 
Work of previous investigators has been Incomplete and disconnected, and at
tempts to subdivide the group into 'strat. units have been made only locally. The 
results are, therefore, not appUcable thruout entire outcrop area. Writer's 
studies reveal tha t Borden group consists of flve geol. fms., each recognizable 
thruout entire area. The fms. carry sharply deflned members which are locally 
traceable. In order of superposition the names of the fms., all but lowest one of 
which are suggested by the writer, are as follows, Edwardaville, Floyda Knob, Car-
wood, St. Joaeph, and New Providence, The chief source of confusion In past has 
been failure to fully realize that each fm. displays numerous facies. There is 
much lithologic dissimilarity In a given fm. btw. areas not widely separated^ 
Perhops outstanding case Is Garwood fm., which displays 7 distinct facies over 
the 125 ml. outcrop strip. In addition to lithologic fades, faunal fades add diffi
culty to recognition of the different fms. The various fades have been appro
priately named. 

P . B. Stockdale. 1931 (Ind. Dept. Cons., Dlv. Geol. Pub. 08, pp. 85, 109, 120, 310, 
311, etc.). The 2 Borden fms. t ha t generally display greatest lithologic contrast 
with the rocks which dominate Borden group are New Providence fm. and Floyds 
Knob Is. The group Is here divided Into (descending) Edwardsville fm., Floyds 
Knob Is., Garwood fm.. Locust Point fm. (replaces St. Joseph, preoccupied), and 
New Providence fm. (redeflned to Include Kenwood ss.) . The Edwardsville and 
Floyds Knob replace Warsaw fm. of Butts. The Garwood Includes "Holtsclaw 
SB." of Butts (which is abandoned) and upper part of "Rosewood sh." of Butts 
(also abandoned). The Locust Point fm. corresponds to lower part ot "Rosewood 
sh." of Butts. Borden group underUes Harrodsburg Is. and overlies Rockford Is. 
(where present) or New Albany sh. [See further under the several fms. On pp. 
310-311 be suggests redcflning top of Borden group, as explained under Earroda-
burg Is.] 

t B o r d e r c o n g l o m e r a t e . ( I n N e w a r k g r o u p . ) 

U p p e r T r i a s s i c ; E a s t e r n Vi rg in i a . 

J . K. Roberts, 1923 (Pan-Am. GeoL, vol. 39, pp. 185-200). Border cgls.—Cgls. of 
same age, occurring on both sides of Trlassic basin ot northern Va. Bepresent old
est Triassic sediments of basin. Are older than Manassas ss. and Bull Run 
shales, 

J . K. Roberts, 1028 (Vs. GeoL Surv. BuU, 29, pp, 24-25, 38-43). The [nongeo
graphic] term "Border" for the cgls, is proposed because it Is about the only 
appropriate term which could be a p p l l ^ . I t Is particularly applicable because the 
cgls. He exposed along E, and W. borders, especially along the latter. The Border 
CgL extends In a broken manner from Potomac River a t Point of Rocks to Caro
lina line, Manassas ss. Is for most part Intercalated with Bull Run shales. Wlierc 
not disturbed by faulting and not covered by Recent material or soil the Border 
cgls. underUe Manassas ss. 

D. B. McLaughUn, 1932 (Mich. Acad. Scl. Arts and Le t t , vol. 16, pp. 421-427). 
Writer concludes Border cgl. Is for most part ot Brunswick age, and is, there
fore, among the youngest of the Triassic fms. On other hand it lies directly 
on pre-TrlasBlc in places, showing that Newark series has overlapped the older 
rocks from SB. to NW. The same general conclusions were reached by Wherry 
(Proc. Acad. Nat. Scl, PhUa., vol. 65, p. 114, 1913) as a result of studies near 
Beading and elsewhere. Stose (U. S. G. S. folio 225, 1929) finds Border cgl. the 
youngest Triassic fm. in Falrfleld-Gettysburg area. Kummel (U. S. O. S. folio 
191, 1914) finds that In Barltan area not only the Brunswick, but the Stockton 
and Lockatong as well, pass along the strike Into Border cgl. Thus, though 
the cgl. Is In the main of BruoBwlck age, local bodies ot i t may be of any age 
within Newark series. 

Boscabel boulder beds. 
Upper Triassic: Eastern Virginia (Richmond Basin), 
N. 8. Shaler and J. B. Woodworth, 1899 (U. S. G. 8. 19th Ann. Hept., pt. 2, pp. 

424-^25). Boaoabel boulder beda.—Local deposits, boulders of gneiss and granite. 
Thickness 0-60 ± ft. BeUeved to be associated with Newark rocks and Included 
IB Tuckaboe group, basal div. of the Newark. Best exposed at Boscabel Ferry. 
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Bosche formation. 
Cambrian: Alberta (Jasper Pa rk ) . 
P. E. Raymond. 1930 (Am: Jour. Scl., 5th, vol. 20, pp. 290, 300). Bosche fm.— 

At Roche Miette consists of (ascending) : (1) Green sh., poorly exposed, no fossils; 
(2) impure nodulsr gray Is. with fragments of trilobites suggesting Middle Camb., 
300 f t ; (3) massive, dark-gray, unfossiliferous, mag. Js., forming cliff which 
slopes off northwestward toward the road, 200 ft, which lithologically and for 
purposes of mapping should be united with Nos. 1 and 2. Name taken "from 
across the Athabaska. tor lack of a more local designation," Overlain by 150 ft, 
of siialy blue and gray Is, containing Upper Camb. trilobites, 

tBosque division. 
Lower Cretaceous (Comanche series) : Texas and Oklahoma. 
J, A. Taff, 1892 (Tex, Geol, Surv, 3d Ann, Rept,, pp, 272-273, 281-325). The 

Boaquc, or loweat div. of Lower Cret. of Tex., has been formed to bring together 
three beds which have hitherto been placed In separate divisions, but which, for 
reasons that will appear as details are brought out, must be considered and 
treated as a continuous series of deposits from Ihe Paleozoic upward to the Fred
ericksburg. These three beds are (descending) Paluxy sand. Glen Rose (Alternat. 
Ing) beds, and Trinity sands. Is succeeded by rocks more homogeneous in nature, 
namely the Texana bed [Walnut clay] of Fredericksburg dlv. 

Same as Trinity group, older name. 
Named for Bosque River. 

Bossardvllle limestone. (In Cayuga group.). 
SUurian: Northeastern Pennsylvania (Monroe, Carbon, and Schuylkill 

Counties) and northern New Jersey. 
I. C. White, 1882 (2d Pa. Geol. Surv. Rept G„. pp. 77, 141-145). Bo««ariIi)(!Ie 

la.—The main quarry lime through Monroe Co., Fa. Almost nonfossiUferous. 
Upper 65 ± ft. mostly bluish black layers with thin veins of calclte Intersecting 
in all directions. Basal 25± ft. is dark grayish slaty Is., finely laminated with 
gray, whitish, blue, etc., and often exhibiting columnar structure. Total thick
ness 75 to 100 ft Underlies Decker's Ferry shales and overlies PoxoDO Island 
sb. 

I. C. White, 1883 (2d Pa. Oeol. Surv. Rept. G,), extended thla name to counties NW. 
of Pike and Monroe Counties and gave thickness of 50 to 120 ft. 

Top fm. of Cayuga group in Monroe, Carbon, and Schuylkill (bounties. 
Named for BossardvUle, Monroe Co., Pa., where it has been qimrried. 

Boss Point formation. 
Pennsylvanian: Nova Scotia. 
W. A. Ben, 1913 (12th Int. Geol. Cong. Guidebook 1, p. 333) and 1914 (Canada Geol. 

Surv. Summ. Bept. 1912, p. 366). 

tBoston group. 
Pennsylvanian and Mississippian: Northwestern Arkansas and northeast-

em Oklahoma. 
J. C. Branner, 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. ,4, p. lili). Boaton 

group.— [Name proposed. In table only, for eoulv. of Genevieve group of H. S, 
WiUiams,] Approx, equlv, of H, B, Williams' "Chester," "St, Louis," and '"War
saw," Includes (descending) Kessler Is., Coal-bearing sh., Pentremltal ls„ Wash
ington sh. and ss., Archimedes Is,, and MarshaU [Fayettevllle] sb. 

Named for Boston Mtns, Washington Co.. Ark. 

tBoston conglomerate. 
Pre-Cambriah (Keweenawan) : Northern Michigan. 
See \Albany and Boston cgl. and Allouez cgl. 

Boston Bar group. 
Carboniferous or Triassic: British Columbia. 
J. W, Dawson, 1872 (Conada Oeol, Surv. Hept, 1871-72, pp, 62-63). 

file:///Albany
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B o s t o n B a s i n s e r i e s . 

See B o s t o n B a y g r o u p . 

B o s t o n B a y g r o u p . 

C a r b o n i f e r o u s or D e v o n i a n : E a s t e r n M a s s a c h u s e t t s ( B o s t o n B a s i n ) . 

W. B, Hobbs, 1899 tAm. GeoL, vol. 23, pp. 109-113). To E. [of W. rim of Boston 
Basin] we have the weU known Boaton Basin series, consisting of Roxbury cgl. 
and Cambridge si., with various Intrusives. It rests uncon. on Algonkian meta
morphlc sedimentary terrane, which consists (descending) of Lincoln sL, Kendall 
Green sL, and Stonybrook qtzite. 

L. La Forge, 1932 (U. S. G. S. BuU. 839). Boston Bay group.—Comprises the late 
Paleozoic stratlfled rocks, which, with the Interbedded Brighton melaphyr, occupy 
Boston Basin, including most of Boston Lowland, a part of Southwestern Upland, 
and a strip along the South Shore. These rocks are not found except In Boston 
Basin. Includes Roxbury cgl. below, Cambridge si. above, and Brighton melaphyr, 
which is intruded Into and Interbedded with lower part of Roxbury cgl. Is not 
older than Dev. and not younger than Carbf., with a slight balance of probablUty 
in favor of Carbf. Is overlain by Qtmt. The sed. rocks seem to be whoUy 
nonmarine and largely terrestrial. 

A c c o r d i n g t o B . K. E m e r s o n (U . S. G. S. BuU. 597, p . 50, 1917) " t h e 
Bos ton B a s i n is a r ough ly t r i a n g u l a r a r e a t h a t occupies t h e coas t of 
B o s t o n B a y b e t w e e n R e v e r e a n d B u l l a u d e x t e n d s w e s t w a r d t o Sher-
b o r n . " 

Bos ton Neck g r a n i t e . 

L a t e C a r b o n i f e r o u s or p o s t - C a r b o n i f e r o u s : S o u t h e r n B h o d e Is la i id ( n o r t h 

of N a r r a g a n s e t t P i e r ) . 

F . H. Lahee, 1912 (Am. Jour. ScL, 4th, vol. 33, pp. 365, 449, 454-469). Boston 
Neck granite.—^The granitic rocks of South Kingstown, which are especially 
pronJnent on Boston Neck and are probably Intrusive Into the Carbf. sediments. 
Occurs a t various places along W. coast of Narragansett Bay from Watson's pier 
southward, and Inland on Little Neck, Boston Neck, and Tower Hill. Is typically 
medium grained, white, pinkish or cream colored; predominantly mierocline, with 
quartz, micropegmatlte, microperthlte, a coarsely twinned plagioclase, and ortho
clase. Same as Sterling granite to W, 

B, K, Emerson, 1917 (U, S, G. S, BuU, 597), mapped the granite of Boston Neck 
as Sterling granite gneiaa. 

B o s t w l c k m e m b e r (of D o r n i c k H iUs f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

C. W. TomUnson, 1928 (Okla, Geol, Surv, Bull. 40Z, p, 14). The most resistant 
part of Dornick HUls fm, is a massive Is, cgl. with associated Iss. and sss. known 
as Boatwick memb. I t disappears northward from Ardmore, Above Bostwlck 
memb, occur 3 or more very fosslUferous Iss,, Including the coarsely crystaUlne 
and ooUtIc Lester Is. The Bostwlck memb. lies higher In fm. than Otterville Is. 

C, W, TomUnson, 1929 (Okta, Geol. Surv, Bull. 46, pp, 30-32), Boatwick memb. 
forms Bostwlck Rldge, Type loc. Is on Bostwlck dairy farm. In W%NEi4 sec, 11 , 
T. 6 S„ B. 1 E., whose buildings stand upon the rldge. I t lies 750 ft, above 
Otterville meinb, as here deflned, and 400 to 600 ft. below Lester Is. memb. to N. 
of Ardmore, and 800 to 1,000 ft. below to S. Included In this Interval are 2 or 3 
other highly fosslUferous lss. from a few Inches to 2 ft. thick. Max. thickness of 
Bostwlck memb. 300 ft. I t disappears within a ml. along the strike In each 
direction from Domlck Hills Country Club, due either to strike faulting or to 
uncon. within Domlck Hills fm. or to a combination of these two factors. Has 
not yet been Identifled certainly anywhere N. of that locality. 

C. W. Tomlinson, 1934. (See 1934 entry under Confederate Is. memb.) 

B o g w o r t h f o r m a t i o n . 

U p p e r C a m b r i a n : B r i t i s h Co lumbia . 

C. D. Waleott 1908 (Smithsonian Misc. Coll., vol. 53, No. 1804, pp. 2, 3). Boaworih 
fm.—Aren. dolomltic lss., massive, thin bedded, and shaly, with bands of purple 
and gray sUIceous shales. Thickness at Mount Bosworth, 1,856 ft. No fossils 
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observed, but referred to Upper Camb. Underlies Upper Camb. Paget fm. and 
overlies Middle Camb. Eldon fm. Type loc. rldge extending NW. from Mount 
Bosworth, and SE.' base of Paget Peak and Mount Daly. 

t B o s w o r t h s a n d s t o n e a n d s h a l e . 

D e v o n i a n : Mackenz ie , C a n a d a . 

B. M. Kindle, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 48). Bosworth 
aa. and ah. 

G. S. Hume, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. B, p. 58). 
E. M. Kindle, 1936 (Sci., n. s., vol. 83, No. 2140, pp. 14-15). Boaworth as. and ah. 

(preoccupied) replaced by Carco^ou Mtn beda. 

t B o s w o r t h i a n ser ies . 

C. [ R ] Keyes, 1924 (Pan-Am. GeoL, vol. 42, p. 288). Sholes, 1,200 f t thick, 
underlying Sulllvanlan series, uncon. overlying Eldonlan series, and composing 
basal fm. of Late Cambric section of Alberta. [Apparently same as lower part 
of Bosworth fm., the upper or dolomitic part being here removed and christened 
Thompson dolomitea.] 

B o u l d e r d r i f t . 
B o u l d e r c lay. 

D e s c r i p t i v e t e r m s t h a t h a v e been app l i ed to P le i s t . depos i t s in different 
p a r t s of Un i t ed S t a t e s a n d C a n a d a . 

B o u l d e r sand . 

D r i l l e r s ' n a m e for a s a n d of l a t e Uppe r Dev . o r e a r l y Carbf . age in w e s t e r n 

P a . I s y o u n g e r t h a n G o r d o n S t r a y sand . 

B o u l d e r g r a n i t e . 

J u r a s s i c : B r i t i s h Co lumbia . 

C. CamseU, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 108). 

B o u l d e r Creek g r a n i t e gneiss . 
P r e - C a m b r i a n : C e n t r a l n o r t h e r n Co lo rado ( B o u l d e r r e g i o n ) . 

M. F. and C. M. Boos, 1934 (Geol. Soc. Am. BuU., voL 45, No. 2, pp. 305-306). 
Oldest observed Intrusive pre-Camb. rock in Front Range Is gray granite and 
gneissoid granite that crops out widely on Boulder Creek, on E. flank of Front 
Range, W. and SW. of Boulder, Colo., and is known as Boulder Creek granite 
gneiaa. It Intrudes Coal Creek qtzite, Ralston fm,, and the schist, lB=Archean 
quartz monzonlte of Georgetown region, 

B o u l d e r P a s s f o r m a t i o n . 
P r e - C a m b r i a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a ( G l a c i e r N a t i o n a l 

P a r k ) a n d s o u t h e r n A l b e r t a ( W a t e r t o n L a k e s N a t i o n a l P a r k ) . 
C, L. and M, A, Fenton, 1931 (Jour, GeoL, vol, 39, No. 7, pp, 670-679), Boulder 

Pasa fm.—Section made up from near Boulder Pass, S, of Ahern Pass (Glacier 
Nat, Park) , and In Waterton Lakes Nat, Park, Includes (descending) : KIntIa 
memb., 890 ft.; Sheppard memb., 520 to 650 t t . ; Purcell lava, 100 to 200 ft,; 
Hole-ln-the;Wall memb,, 391 to 441 f t Overlies Siyeh Is, 

Bou le l imes tone . 
U p p e r D e v o n i a n : A l b e r t a ( J a s p e r P a r k ) . 

P, E. Raymond, 1930 (Am, Jour, ScL, 5th, voL 20, pp, 294-298, 300). Bouie 
dolomitic la., 1,600 ft, thick ; well exposed at tunnel at SE, end of Boule Range, 
but northern end of Miette Range should be accepted as type section. Overlies 
Perdrix sh, and underUes Coronach sh,, all Upper Dev. 

B o u l e a u x fo rma t ion , ( I n C h a l e u r se r i e s . ) 

S i l u r i a n ( N i a g a r a n ) : Quebec ( G a s p 6 P e n i n s u l a ) . 

C, Schuchert and J, D, Dart. 1926 (Canada GeoL Surv. BuU. 44, p. 49). 
S, A. Northrop, 1932 (Geol, Soc, Am, Bull,, vol, 43, No, 1, p, 271). Bouleaux, 

Wust Point, and Indian Point fms. of middle SU. Chaleur series contain faunas 
of Lockport and Guelph age. 
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B o u n d a r y a r g l l l i t e s . 

Pa l eozo ic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 

C. B. Weaver, 1920 (Wash. (3eoI. Surv. Bull. 20. p. 80, map). Boundary argillite.— 
Chiefly argllUtes, with Iss. and carbonaceous argUlites Interbedded. In places 
black carbonaceous arglllites and quartz mica schists are interbedded with the 
true arglllites; in places the latter become calc. In vicinity of Int. Bdy the 
schists and argillltes are Intruded by a complex of dikes so numerous that nearly 
half of area Is composed of this igneous complex. Thickness of fm. 4,000 ± ft. 
Probably in part at least = MlBSlon argillltes. [Seems to be named for Int. Bdy.] 

B o u n d a r y g r a n o d i o r i t e . 
J u r a s s i c o r C r e t a c e o u s : S o u t h e a s t e r n A l a s k a ( H y d c r d i s t r i c t ) . 
A. F. Buddington, 1929 (U. S. G. S. Bull. 807, pp. 32-33, 55-59, maps). Boundary 

granodiorite.—Granodiorite forming upper part of Coast Range Intrusives, Named 
for exposures along both sides and at head of Boundary Glacier from about 1 mi, 
above Its foot. 

B o u n d a r y B a y f o r m a t i o n . 

T e r t i a r y : B r i t i s h Columbia , 

W, A, Johnston, 1923 (Canada Geol, Surv. Mem. 135, p. '30). 

B o u n d a r y P e a k g r a n i t e . 
A g e (7) : C e n t r a l e a s t e r n Ca l i fo rn ia ( I n y o R a n g e ) . 
See u n d e r P e l l i s i e r g r a n i t e . 

B o u q u e t Cafion b recc ia . 

P r o b a b l y M i o c e n e : S o u t h e r n Ca l i fo rn i a (30 mi l e s n o r t h of Los A n g e l e s ) . 

A. 0. Woodford. 1925 (CaUt Univ. Pub., Dept Geol, Sd, BuU., vol. 15, No. 7, p. 212). 
Bouquet Cation breccia.—These may well be correlatives of San Onofre (breccia 
facies of Temblor fm.) N. of San Gabriel Mtns. A suggestion of this Is given 
by a specimen of flne schist brecda furnished by Prof. F. P. Vlckery and Mr. 
S. W. Harris. This Is from lower Bouquet Canon, 30 ml. N. of Los Angeles and 
6 mL NB. ot Saugus. It may be Mio. The rock Is made up of 1-4 cm. fragments 
of white quartz, quartz-muscovite schist, hornblende-epidote schist (hornblende 
close to karintbine), e t c . In a carbonate cement, almost without fine clastic 
grains, 

B o u r b o n se r i e s . 
A t e r m p roposed by C. [ R . ] K e y e s ( P a n - A m . Geol. , vol. ,55, p . 231, 1931) 

t o r ep l ace L e x i n g t o n Is, of Ky, , because of p r i o r u s e of L e x i n g t o n for a 
Carbf, u n i t in Mo. N a m e d for B o u r b o n Co., K y . 

B o u r b o n g r o u p . 
B o u r b o n f o r m a t i o n . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

R, C. Moore. 1932 (Kans, Geol, Soc, 6th Ann, Field Cont Guidebook, pp. 90, 97). 
Bourbon group.—Consists almost wholly of sh. nnd ss., that lie beneath Swope 
fm. and above the pre-Mlssouri uncon. Thus deflned the group has thickness of 
150± f t Considerable fleld study is needed on these beds. .At present they in
clude (descending) Ladore sh., Uniontown Is., and unnamed sh. and ss. The 
Ladore sh. corresponds to that at Ladore type loc. [Derivation of names not 
stated,] 

J, M. Jewett, 1932 (p. 99 of book cited above). Bourbon group contains a t least 
one very persistent fm.—"Uniontown I s , " which Is generally less than 1 ft. 
thick, of dark, earthy Is. bearing bellerophontlds and ammonites, and everywhere 
overlying black sh. containing phosphatlc concretions and ranging up to several 
ft. In thickness. Has been traced from Linn Co., Kans., to vicinity of Delaware, 
Nowata Co., Okla., and Is reported to be widespread in NE. Mo. Named for 
Bourbon Co., Kans. 

B. C. Moore, May 1, 1935 (Univ. Kans. Bull. 20, table opp. p. 14). Bourbon group 
underlies Hertha Is., rests uncon. on Lenapah Is., and includes (descending) : 
Undiff. eh. and Is., "Uniontown" Is., unnamed sh., and Warrensburg channel 
ss. [This deanltlon excludes Ladore and underlying Is. of 1932 definition.] 
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N. D. Newell, May 15, 1935 (Kans. Geol. Surv. BuU. 21). [Bourbon fm, shown 
as basal fm. of DrOnson group on p. 19 ; as distinct from Bronson group on p. 2 1 ; 
and as a group on p. 20. The Is. separating Bourbon fm. from overlying Ladore 
sh. Is here called Sniabar Is. memb. of Hertha Is.] 

E. C. Moore, 1936 (Kans. GeoL Surv. Bull. 22, p. 41). Bourbon fm., a t base of 
Missouri scries. Includes the deposits, clilefly sh. and ss., btw. post-Des Moines 
uneon. below nnd base of Hertha Is. above. Conformably underlies Bronson group. 
[On pp. 73-75 are following statements:] Most of Bourbon fm. consists of 
bluish gray and yellowish brown silty to sandy sh. ; locally at base there is 
thick. Irregularly bedded or massive yellow-brown ss., and In places there are ex
tensive sss. in middle and upper parts. Prominent channel-sss. belong to Bourbon 
throughout much of west Mo. The Warrensburg and Moberly sss. In central Mo. 
and several other channel sss. In that State are In part certainly and in par t 
questionably classed as belonging to Bourbon fm. Local deposits of cgl. also 
belong to the Bourbon. The Crltzer Is. occurs near top of fm., but for present 
recognition of the "Crltzer" as a named memb. of the Bourbon is withheld ; much 
additional study Is needed. Thickness of tm. probably 100-|- in most places; In 
Kansas City region appears to be 150-1- ft. Because lower bdy of fm. Is difficult 
to trace, except where fairly prominent ss. occurs a t base. It may be necessary 
In geoL mapping to combine the Bourbon with the dlscon. underlying upper Des 
Moines sh., but this does not invalidate strat. deflnition of Bourbon fm. Much 
detailed work remains to be done on this part of section. 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

Bow formation or group. 

Name suggested by A. C. Veatch (Jour. Geol., vol. 15, p. 548, 190'7, and 
Am. Jour. Sci., 4th, vol. 24, pp. 18-22, 1907) as appropriate substitute 
for "Lower Laramie." From Medicine Bow River, Wyo. In 1918 (U. S. 
G. S. P. P. 108, p. 229) C, P, Bowen introduced Medicine Bow fm. to 
replace "Lower Laramie" of Hanna Basin. 

Bowden formation. 

Miocene: Jamaica. 

W. H. Dall, 1898 (U. S. G. S. 18th Ann. Rept , pt. 2, p. 340). 

Bowdoin sand. 
A productive subsurface sand lying 445± f t below top of Colorado sh. in 

Bowdoin dome, NE. Mont., and lower than Martin sandy zone. 

Bowers sand. 
A subsurface Perm, oil and gas sand in Hobbs fleld, Lea Co., N, Mex. 

Named for discovery in Humble's Bowers No. 1 well, 

Bowhan sandstone member (of Nelagoney formation). 

Pennsylvanian: Central northern Oklahoma (Osage County). 

M. I, Goldman and H, M, Robinson, 1920 (U. S, G. S, Bull, 686Y, pp, 361-362, pi, 51). 
Bowhan ss.—Thin slabby Is., which caps Bowhan Point, in sec. 16, T. 28 N., R. 11 E., 
and forms top of many ridges in SW. part of the area (T. 28 N., Rs. 11 and 12 E.). 
Is one of lower sss. in Lawrence sh. of Kans., and may be = Jonesburg ss. of T. 29 
N., R. 11 B. Lies 95 ± ft. above la tan Is. and Cheshewalla ss. and 40 ± f t above 
Labadie Is. 

N. W. Bass nnd D E. Kennedy, 19.35 (Subsurface geol. of Osage Co., Okla.), show this 
ss. lies 20 ± tt. below Cochaheo ss. 

Bowie shale member (of Mesaverde formation). 
Upper Cretaceous: Central western Colorado (Delta County region). 
W. T. Lee, 1900 (U. S. G. S. Bull. 341, pp. 20, 23), Bowie ah. memb. of Mesaverde 

fm.—Dark-colored sh, and gray sh. containing marine and brackish water inverte
brates ; coal-bearing. Thickness 0 to 425 ± ft. (absent In central part of Grand 
Mesa coal fleld). Conformably overlain by Paonia sh. memb. of Mesaverde fm. at 
E. end of fleld ; absent In central part of field ; uncon. below Paonia at W. end of 
field. Rests on RoUlns ss. memb. of Mesaverde. Typically exposed at Bowie, 
Delta Co. 
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Bowler formation, 
Triassic and Permian: Central southern Montana (Carbon County). 
J. P. Rowe, 1906 (Unlv, Mont, Bull, 37, geol, ser. No, 2, p, 81). Bowler fm.—Red 

shales and sss,, thick gyp. beds. Thickness 400 to 500 f t Triassic (1) and Perm. 
"Red Beda." Underlies EIUs fm. and overlies Quadrant fm. [Type loc. not stated, 
but Judging from Ust of occurrences on p. 16 it Is town of Bowler, Carbon Co.] 

Bowling Green limestone member (of Edgewood limestone). 
Silurian (early) : Northeastern Missouri and southwestern Illinois. 
C. E. Keyes, 1898 (Iowa Acad. Sci. Proc, vol. 5, pp. 59, 62). Bowling Oreen Is.— 

FosslUferous buffi mag. Is., 4 to 30 ft. thick, forming topmost fm. of SU. In Pike 
Co., MD., and Calhoun Co., IU. Regarded as = part of so-called Niagara of upper 
Miss. Basin. 

Later repts by T. E. Savage and other geologists classify this Is. a s top 
memb. of Edgewood is., of pre-Nlagara Sil. age, and state that it is uncon. 
on Noix oolite and uncon. below Sexton Creek is. 

Named for exposures near Bowling Green, Pike Co., Mo. 
Bowling Green stone. 

Trade term for a buUding stone (white Is.) quarried from Gasper oolite (of 
Chester group) near Bowling Green, Warren Co., Ky, 

Bowman limestone. 
Middle Cambrian: Central northern Utah (Oquirrh Mountains region). 
J. Gilluly, 1932 (U, S. G, S, P. P, 173), Boiomon Is.—Mottled shaly lss,, Intraforma-

tlonal cgl,, and oolitic Is., with shaly memb,, about 35 ft, thick, ot base. Thick
ness 280 ft Grades Into overlying Lynch dot, the bdy being arbitrarily drawn at 
base of lowest dol, bed. Conformably overlies HartnKinn Is. Named for exposures 
In Bowman Gulch, NW. of Ophir, 

Bow River group. 
Lower Cambrian and pre-Cambrian: Alberta and British Columbia. 
E. G, McConnell, 1887 (Canada Geol, Surv,, n. s„ vol. 2, pp. 15D, 29D-30D), 
According to C, D, Waleott this term covers St, Piran, Lake Louise, and Fort 

Mtn fms. (sil Lower Camb.), but consists chiefly of pre-Camb. rocks. I t 
underlies Castle Mtn group, (See Smithsonian Misc, Coll,, vol, 53, No. 
1804, p. 4, 1908.) 

Box Elder Umestone. 
Ordovician (Lower) : Northeastern Utah (northern Wasatch Mountains). 
E. Blackwelder, 1910 (Geol, Soc. Am. Bull., vol. 21, p. 519), in strat. table In a paper 

on geol. ot Wasatch Mtns, applied Box Elder Is. to Is. ot Ord. age, but did not 
describe It, nor give its thickness or type loc, and no geographic feature bearing that 
name Is shown on his maps or mentioned In his paper. In 1913 G. B. Richardson 
applied Oarden City la. to the Is. of Lower Ord. (Beekmantown) age in NE. Utah, 
and fully deflned the fm. This Is presumably the same fm. that Blackwelder 
intended to name Box Elder. 

Boyd series. 
Carboniferous: New Brunswick. 
W. J. Wright, 1922 (Canada Gool. Surv. Mem. 129, pp. 7, 13). [Assigned to Carbt] 
G. W. H. Norman, 1932 (Canada Geol, Snrv,, Econ, Geol, ser,. No, 9, p, 170), 

assigned Boyd fm. of N. B, to Miss, 

Boyd's Creek sand. 

A subsurface sand of Niagaran age in Barren Co., Ky. 

Boyer "sand." 
Drillers' name for a Is. in Weston sh. (Penn,) of Butler Co., Kans. 
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Boyer till. 
Term introduced by C. [R.] Keyes (Pan-Am. Geol., vol. 55, p. 284, 1931) to 

replace lowan. Named for river "in headwaters basin of which the till 
reaches in Sac Co.," Iowa. 

Boyle limestone. 
Middle Devonian: Central Kentucky. 
A. F. Foerste, 1906 (Ky. Geol. Surv. BuU. 7, pp. 10, 92). Boyle las.—Dev. IBS., 0 to 

47 ft. thick, underlying Ohio sh. and overlying Crab Orchard fm. (SIL). Includes 
Duffin layer at top and Kiddville layer at base, separated by-tMck series of Iss., in 
places richly fossiliferous arid cherty. Equiv. of Sellersburg, JeffersonvlUe, and 
Geneva lss. of west-central Ky. and southern Ind. 

T. B. Savage, 1930 (Ky. GeoL Surv., ser. 6, vol. 33, pp. 1-21), redeflned Boyle Is. by 
excluding Dufflii layer. See under Duffin layer, 1930 and 1931 entries. 

Named for Boyle Co. 

Boyles sandstone member (of Pottsville formation). 
Pennsylvanian: Northern central Alabama. 
C. Butts, 1910 (U. S. G. S. Birmingham folio. No. 175, p. 8). Boyles aa. memb.— 

Coarse, thick-bedded, quartzose ss., in places conglomeratic at base. Forms basal 
memb. of Pottsville fm. in Warrior coal field. Thickness 100 to 600 ft Prob
ably = Shades and Pine ss. members of Cahaba coal field, or = Pine ss. alone. 

C. Butts, 1927 (U. S. G. S. Bessemer-V.andlver folio. No. 221), correlated Boyles sa. 
with Pine ss. only. 

' Named for exposure at Boyles Gap, N. of Birmingham. 

Boylston schist. 
Carboniferous: Massachusetts (eastern part of Worcester County). 
B. K. Emerson, 1917 (U. S. G. S. BuU. 597, pp. 61, 67-68, and map), Boylaton 

achist.—In Boylston It is a ragged, coarsely micaceous rock, which commonly lacks 
flssility because the muscovlte scales are crushed and crumpled together. In many 
places It Is crowded full of square prisms of andaluslte, about an Inch long, 
changing to serlclte, and imperfect garnets changing to chlorite. It is a coarse 
contact "hornfels". Grades Into Worcester phylllte and Is Intermediate btw, the 
Worcester and the Brimfleld schist. 

Boyne beds. 
Cretaceous: Manitoba, 
S, R, Kirk, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 129). 

Boynton sand. 
A subsurface sand, 25±ft. thick, of early Penn. (Cherokee) age, in Mus

kogee Co., central eastern Okla., which in Boynton pool lies a t depth 
of 1,500 ft., the Leidecker sand a t 1,400 f t , and tMississippi Ume at 
1,800 f t 

Bozeman "lake beds." 
Tertiary (late) : Central soutliern Montana (Three Forks quadrangle) 

and southwestern Montana. 
A. C. Pealc, 1893 (U. S. G. S. Bull. 110, pi. 1), mapped, but did not describe, 

Bozeman hike br.da (Neocene), over a large area in vicinity of Threeforks, Mont, 
J, P. iddlngs and W, H, Weed, 1894 (U, S. G. S. Livingston folio. No, 1), Bozeman 

lake beds.—The cgls,, sss,, and clays deposited In waters of a lake that once 
occupied Gallatin Valley, receive tlieir name from town of Bozeman. Loosely 
cemented. Consist of variety of materials from adjacent mtn slopes, with marls 
and layers of volcanic dust. Thickness exposed in this quad. 1,200 ± t t„ but 
much greater in other parts of Gallatin Valley, Rest uncon, on Archean schists 
and all sed, strata up to and including Livingston fm. (of Cret. and Eocene tige.). 

A. C. Peale, 1896 (U. S. G. S. Three Forks folio. No. 24). Bozeman lake beda.— 
Sand, cgl., ls„ clay, and volcanic dust, deposited in extinct Gallatin Lake. Named 
for good exposures in vicinity of Bozeman, Total thickness may be 2,000 to 
2,500 ft. 
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W, P, Haynes, 1916 (Jour, GeoL, vol, 24, pp. 270-290). The whole series of Tert. 
vaUey sediments [In region about Three Forks] has been grouped under head
ing Bozeman fm. for convenience In mapping. Dr. Peale's name "Bozeman lake 
beds" seems no longer appUcable, since they have been shown to be due to sub-
aerial and fluviatile deposition rather than to lakes. Bozeman fm. here is 
chiefly Mio,, but in some ports of region strata of Ollg. (White Blver) age have 
been identified. 

Brad formation (restr icted). (In Canyon ^ o u p . ) 
Pennsylvanian: Central and central northern Texas. 
F. B, Prummer and E. C, Moore, 1922 (Jour, Geol., vol. 80, pp, 24-31, 36). Brad 

fm., 225 ft, thick to N., about 200 ft thick to S. UnderUes Hog Creek sh. 
memb. of Caddo Creek fm. and overlies Adams Branch Is. memb. of Graford 
fm. In Colorado River Valley divided Into (descending) : Ranger Is. memb., 
10 to 50 ft.; Fladd sh., 30 to 60 ft.; Clear Creek Is. 10 to 2S ft.; and Cedar-
ton sh. and ss., 20 to 80 ft. In Brazos River Valley divided into (descending) 
Ranger Is. memb. and Seaman Ranch sh. memb. Named for Brad, Palo Pinto 
Co., Brazos River region. 

B. H. Senards, 1933 (Unlv. Tex. BuU. 3232, pp. 104, 112), defined Brad fm. of 
Colorado River VaUey as consisting of Ranger is. memb. (above) and Fladd sb. 
Oiefflb. (below), and transferred to underlying Graford fm. the Clear Creek Is. 
and older members originally Included In Brad fm. He stated that in Wise 
Co. the Adams Branch Is. is absent and that the shales and sss. from DevUs 
Den Is. up to Ranger Is. have been named Ventioner beda. 

F. M. BuUard and R. H. Cuyler, 1935 (Unlv. Tex. BuH. 3501, pp. 197-H), divided 
Brad fm. of McCuUoch Co., Colorado River region. Into the following members 
(descending). Ranger Is., Pladd >h.. Clear Creek Is., and Cedarton sh., and stated 
(p. 205) : C^ear Creek Is. Is al&o known as Merriman Is. They drew base of Brad 
fm. at top of Adams Branch Is. memb. of Graford fm. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. BuU. 3534, pp. 47-55). 
Brad fm. was named by Plummer and Moore and made to Include the strata 
from top of Is. capping the escarpment W. of Graford (here called Merriman Is. 
memb. of Graford fm., but previously mlsldentlfled as the older Adams Branch 
Is.) up to top of Ranger Is. Type loc. Is the outcrop N. of Brad, Palo Pinto Co. 
The Brad of Palo Pinto Co. Is divided Into 2 members. Banger Is. (46 ft. thick) 
above and Seaman Ranch beds (135 ft. thick) below. 

The deflnition of Brad fm. that has recently been adopted by U. S. Qeol. 
Survey (based upon rept of Wallace Lee soon to be published, by Tex. 
Geol. Surv.) draws line btw. Brad fm. and underlying Graford fm. in 
midst of Placid sh. memb. of Plummer and Moore, the upper or shaly 
part of their Placid sh. being included in Brad fm. and the lower or Is.-
bearing part being included in Graford fm. 

tBraddyvUle Limestone. (In Shawnee formation.) 
Pennsylvanian: Southwestern Iowa and northwestern Missouri. 
O. L. Smith, 1909 (Iowa Geol. Surv. vol. 19, pp. 617, 618, 623, 629, 682). Braddy

ville las.—Lea. and shales, 50 ft. thick, forming basal part of Atchison shales. 
Underlies City Bluffs [Scranton] shales and overlies Forbes [Deer Creek] Is, 
Included In Missouri stage. 

Includes Topeka Is. and Calhoun sh., according to R. C. Moore, 1936 (Kans. 
Geol. Surv. BuU. 22, pp. 191, 195). 

Nanied for exposures at BraddyvlUe, Page Co., loWa. 

tBradford schist 
Ordovician: Northeastern Vermont (Orange County). 
C. H, Richardson, 1898 (Am, Ass. Adv. Scl. Proc,, vol, 47, pp, 295-296), Bradford 

achist.—The noncalc. memb, of Calclferous mica schist. Named for Bradford, Vt, 
[Mount Cube quad,], where It predominates. The calc. memb. is here named 
Washington Is. 

C. H. Richardson, 1902 (3d Rept, Vt State GeoL, 1001-02, p. 81). Bradford sohiat.— 
Contains lower Trenton fossils. Was originally a ss., which is now represented 
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by terranes of granular and micaceous qtzite and a foliated mica schist. Overlies 
black si. of Ord. age. The Washington Is. is Intimately interstratlfled with 
Bradford schist. 

C, H. Richardson, 1906 (5th Hept. Vt State QeoL, pp. 90, 115, footnote). Bradford 
achist includes all of the non-calc. members of old "CalciferouB Mica Schist." 
It therefore embraces the qtzite, staurolltlc, actlnoUtIc, amphlbolitlc, ottrelltic, 
graphitic, and garnetlferous phases lying btw. 2 large narrow belts of sL and sh., 
one on E, near Conn. River, the other on W. passing through Newport and Mont-
peller to Barnard. [U. S, Geol. Survey has adopted Versiiire achiat as substitute 
for Bradford achiat (preoccupied). Waahington la. (preoccupied) is replaced by 
Waita River Is.] 

C. H, Bichardson, 1924 (14th Rept, Vt, State GeoL). Bradford aohiata. In Bradford 
Twp, overUe Walts River Is. and are therefore younger than the phyllltes here 
named Randolph phylllte. 

See also 'Vershire schist. 

Bradford oU sand group. 
Drillers' term, long in use, for a series of Upper Dev. sands, of probable 

Chemung age, in NW. Pa. Lies higher than Elk sand. The principal 
sands have been called (descending) Bradford First sand, Bradford 
Second sand, and Bradford Third sand. Intervening sands are Sugar 
Run sand, Chipmunk sand, and Harrisburg Run sand. 

Bradford division. 
See 1912 entry under tBradfordian. 

Bradford group. 
A term applied by C. Schuchert and C. O, Dunbar (Textbook Geol., pt. 2, 

pp. 199, 203, 204, 1933) to the post-Chemung Dev. deposits in N. Y., 
which are stated to be "much like the Chemung, being separated only 
by certain differences in its faunas." The term is used by them as 
synonymous with Bradfordian, the name used on p. •197. 

tBradfordlan. 
Devonian or Carboniferous: Southwestern New York and northwestern 

Pennsylvania. 
G. H. Girty, 1904 (ScL, n. e., vol. 10, p. 24). Bradfordian.—^The series of rocks and 

faunas in SW. N. y. which overlie true Chemung, Inclusive of sub-Olenn cgL, 
recently assigned by Prof. J. M. Clarke to Carbf., really lie below Carbf. system 
as at present recognized In this country. Just as they lie above the Chemung beds, 
the recognized top of Dev. This series, having approx. thickness of 500 ft., 
represents an Interval not provided for in geological time scale, and for it the 
term Bradfordian is proposed. This term, which will rank with Senecan, 
Chautauquan, etc. Includes Cattaraugus, Oswayo, and Knapp beds of N, Y, section, 
which may provisionally be accepted as Its subdivisions. The Bradfordian faunas 
are equally distinct from those of Chemung group and from those of Waverly 
group. Contain to some extent an Intermingling of Carbf. and Dev. species, and 
are in fact transitional btw. those of the two eras. Whether Dev, or Carbt is 
question reserved for further study. 

In 1903 (N. Y. State Mus, Hdb, 19) J. M, Clarke assigned Knapp, Oswayo, 
and Cattaraugus fms. to Carbf. The same year L. C. Glenn (N. Y. State 
Mus. Bull. 69, pp. 967-989) assigned Knapp and Oswayo to Carbf. and 
assigned Cattaraugus to Dev. In 1910 C. Butts (U. S. G. S. Warren 
folio) assigned all to "Devono-Carboniferous." In 1911 E. O. Ulrlch 
(Geol. Soc. Am, Bull,, vol, 22) assigned "Bradfordian," Bedford, Cleve

land, and "late CatskiU" to his Waverlyan system, and stated that "Brad
fordian" is of Kinderhook age, 

G, H, Girty, 1912 (U, 8, 6. S, P, P, 71, p, 421), In NW, Pa, I have discriminated 
a group of rocks btw, Berea ("Corry") ss, and top ot typical Ghemuns uniler 
name "Bradfordian." In Ohio I am tentatively assigning to this group Bedford 
Sb., Cleveland sb., and Chagrin ("Erie") sh., or at least upper portion of Chagrin 
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sh,, from which our fossil faunas are obtained. Because "Bradfordian" faunas 
were very different from Waverly faunas (inclusive of Berea ss, but exclusive 
of Bedford sh,) I originally assigned "Bradfordian" without hesitation to Dev, 
After comparing "Bradfordian" faunas with typical Chemung, however, I flnd 
there exists a difference, almost equally marked, and feel somewhat doubtful 
whether the "Bradfordian" would not better be placed In Carbf. In northern 
Ohio the most convenient horizon at which to draw base of Carbt would doubt
less be Immediately below Berea ss. If Bedford sh. Is Included in Carbf., so must 
also be the Cleveland, A more or less conspicuous change of fauna occurs in pass
ing from the Chagrin Into the Bedford. 

G. H, Girty, 1912 (N, Y, Acad, ScL Annals, vol, 22, pp. 295-319), assigned Bedford 
fauna to Dev. 

C. A. Hartnagel, 1912 (N, Y, State Mus, Hdb. 19, p. 87 and char t ) . Bradford div. 
as.slgned to Miss. Includes Knapp, Oswayo, end" Cattaraugus fms. 

G. H. Girty, 1915 (Wash. Acad. ScL Proc , vol. 8, p. 7) . Bradfordian correlates with 
Pocono and part of CatskiU and In western Pa. with the Ricovilie and considerable 
thickness of underlying beds. 

W. A. VerWiebe, 1917 (Am. Jour. ScL, 4th, vol. 44, pp, 35-47), correlated Knapp, 
Oswayo, and Cattaraugus fms, with Bedford sh. and assigned all to Dev. But 
G. H. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69), excluded Cleveland 
and Bedford from Bradfordian and assigned them to overlying "Waverlyan," while 
he assigned Bradfordian to Upper Dev. 

C. Schuchert (1924 Textbook geol.) assigned Bradfordian to Dev., as did G. H. Chad-
wkk In 1924 (N. Y. State Mus. Bull. 251, p. 157), and 1025 (Geol. Soc. Am. 
Bull., vol. 36, p. 463). In lat ter publication Chadwlck restricted tBradfordlan to 
beds beneath Olmsted sh. memb. of Cleveland sh. of Ohio and base of his Le Boeuf 
ss. of Erie Co., Pa., and In his 1923, 1924, and 1925 repts he drew its base a t base 
of Venango group and top of Chadakoin. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10. p. 190). Knapp, Oswayo, and Cat
taraugus Included In Bradfordian series and all assigned to Miss. 

K. B, Caster, Feb, 28, 1933 (Geol, Soc, Am, Bull., vol. 44, pt. 1, pp. 202-203). Brad
fordian series Is divided into (descending) Knapp fm. (revised Cussewago group), 
Ricevllle fm. restricted (Oswayo ah. memb.), and Cattaraugus fm. Base of Mis.s. 
is drawn at top of O.swayo .memb. Thus "Bradfordian series" is misleading term. 
Includes both Miss, and Dev. 

G. H. Chadwick, Oct. 1933 (Pan-Am. GeoL, vol. 60, p. 197). Considering Bradfordian 
as presumably a unit, I assigned It all to Dev., with prediction of an uncon, a t 
top, but recently K. B. Caster's careful faunal analyses and collecting have led 
him to divide Ricevllle sh., putting Early Carbf. basal uncon. within it Thus, by 
exclusion of Cussewago (Knapp), the "Bradfordian" becomes inv"alldated, a for
tunate circumstance since it was l;o readily confused with Bradford oil sands of 
greater age, and name Conewangan epoch now naturally replaces It for closing 
division of Dev, 

K. E, Castor, 1934 (Bulls, Am. Pal,, vol, 21, No. 71, p. 54, etc.) , Bradfordian .teries 
must go. For Dev. portion the name Conewango aeriea Is appropriate. The original 
"Conewango fm." of Butts precisely covers Dev. part of former Bradfordian system, 
and now, on demise of the latter, should be elevated to series rank-

G. H. Chadwick, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, p. 334). Girty's Brad
fordian Included all these disputed beds from base of the Conewango to top of the 
Knapp. [On p. 338 he s ta ted : ] Conewango group, which with probably the over
lying Cussewago (Including perhaps also the false "Berea" of Pa.) , constitutes 
closing epoch (Bradfordian) of Upper Dev. [On p. 351 is following:] Standing 
out with marked faunal Individuality are 3 Upper Dev. epochs : Senecan, Chautau
quan, and Bradfordian. [On p. 352:1 The Bradfordian embraces the Conewango, 
with Its various component, members awaiting more refined field tracing, and 
probably the Cussewago (Knapp and so forth). 

This term was never adopted by U, S. Geol, Survey, The age of the fms. 
Included under it is still unsettled. They are all, including Bedford, 
Cleveland, Conewango, and Knapp, now classified by U, S, G. S. as 
Devonian or Carboniferous. 

Bradley sand. 
A subsurface sand in Pennington sb. of eastern Ky,, supposed to be same as 

Maxton sand. 
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B r a d o r e f o r m a t i o n . 

L o w e r C a m b r i a n : L a b r a d o r a n d N e w f o u n d l a n d , 

C, Schuchert and C, O, Dunbar, 1934 (Geol, Soc, Am, Mem, 1, pp, 18, 21), 

B r a d s h a w g r a n i t e . 

P r e - C a m b r i a n : C e n t r a l A r i z o n a ( B r a d s h a w M o u n t a i n s ) . 

T. A. Jaggar, Jr., and C. Palache, 1905 (U, S. G, S. Bradshaw Mtns folio. No, 126), 
A coarse Plutonic rock, which in plac.is has a gneissic structure and in places 
a coarse granular structure. Frequently shows zones where the rock becomes 
highly schistose and would more properly be called a mica gneiss. Normal type Is 
course biotite granite with rare green hornblende. Intrudes Yavapai schist, 
Algonkian. In places merges into Crooks complex. 

N a m e d for m t n s in w h i c h i t is so well d i sp l ayed . 

B r a d s h a w l imes tone . ( I n Bluefleld f o r m a t i o n . ) 

Mississ i j ip ian : S o u t h e a s t e r n W e s t Vi rg in ia . 

D. B. Reger. 1926 (W. Va. Geol. Surv. Rept Mercer, Monroe, nnd Summers Counties, 
pp, 299, 397), Bradshaw la.—Shaly, siliceous, calc. bed, 0 to 3 ft, thick. Marine 
fossils. Underlies Bradshaw ss. and overlies Bradshaw sh., all members of Blue-
field group |fm.] . Named for association with Bradshaw ss., although not noted 
at type loc. of the ss. Is well exposed in Talcott d is t . Summers Co., in bluff S. 
of Greenbrier River, just W. of Stony Creek and 0.3 mi. SW. ot Bargers Springs. 

B r a d s h a w s a n d s t o n e . ( I n Bluefleld f o r m a t i o n . ) 

Miss i s s ipp ian : S o u t h e a s t e r n W e s t V i rg in ia a n d s o u t h w e s t e r n Vi rg in ia . 

D. B. Reger, 1026 (W. Va. Geol. Surv. Rept. Mercer. Monroe, and Summers Counties, 
pp. 299. 304). Bradshaw s.s.—Greenish gray, shaly or massive, medium-grained, 
15 10 50 ft, thick. Unilorlios tower Bertha sh. and overlies Bradshaw Is., all 
members of Bluefleld group [fm.]. Type loc. in vicinity of Indian Mills and along 
Bradshaw Creek, there being a cliff on the road which ascends the mtn immediately 
N. of Indian Mills and the mouth of Bradshaw Crock, Summers Co. Also observed 
in Mercer and Monroe Counties, W, Va., and in Tazewell Co., Va. 

B r a d s h a w sha l e , ( I n Bluefiold f o r m a t i o n , ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n V i rg in i a 

(Tazewe l l C o u n t y ) , 
D, B, Roger, 1926 (W. Va. Tirol. Surv. Reiit. Mercer, Monroe, and Summers Counties, 

pp. 290, 398). Bradshaw sh.—Usimlly red and variegated, but sometimes green 
and sandy, 30 to 55 ft. thick, marine and plant fossils. Uiiderlii^s Bradshaw Is., 
where present, or Bradshaw ss,, and overlies Indian Mills ss., all membt.TS of 
Bluefiold group [fin.]. Type loc. on mtn road immediately N. of Indian Mills, 
Summers Co, Also observed in Mercer and Monroe Counties and In Tazewell 
Co,, Va, 

B r a e h u r n l imes tone . 

C a r b o n i f e r o u s ( ? ) : Yukon T e r r i t o r y a n d B r i t i s h Co lumbia . 

D, n . Cairncs, 1010 (Canada Geol. Surv. Mem. 5, p. 28). 

B r a g d o n f o r m a t i o n . 
Missi .ssipii iai i : N o r t h w e s t e r n C a l i f o r n i a ( K l a m a t h M o u n t a i n s r e g i o n ) . 

O. H. Hershey, 1901 (Am, GeoL, vol. 27, pp. 236, 238). Upper slates or Bragdon 
fm.—The latest ot the fms. included in "Auriferous Slate series," Consists of 
2,000 ft of alternating thin-bedded slates and thick-bedded blue qtzi tes; no Is, 
Similar to Mariposa slates. Tentatively assigned to Jurassic. 

According to J. S. Diller (U. S. G. S. Redding folio. No. 1.S8, 1906) the Bragdon fm. 
is 2.000 to 6,000 ft. thick in Redding c|iiad., it underUes ua l ra fm., uncon. overlies 
Kennett fm., and Is of Miss. age. 

N a m e d for e x p o s u r e s in B r a g d o n Gulch a n d v ic in i ty of B r a g d o n , W e a v e r 

ville q u a d . 

B r a i n a r d s h a l e . ( I n M a q u o k e t a g roup . ) 

Upi>er O r d o v i c i a n : N o r t h e a s t e r n I o w a , n o r t h w e s t e r n I l l ino i s a n d w e s t e r n 

Wiscons in . 
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S. Calvin, 1906 (Iowa Geol. Surv. vol. 16, pp. 60, 97), Brainard sh.—Blue and 
bluish gray shales, with ,some Intimately associated Is, beds at top and bottom. 
Thickness 120± ft. Forms top fm, of Maquoketa stage [group]. Overlies Fort 
Atkinson Is. of Maquoketa stage and is succeeded by Hopklnton Is. ot Niagara age. 

E. O. Ulrlch, 1924 (Wis. Acad. Sci., Arts, and Le t t , voL 21, p, 71) . Brainard ah. 
at Savannah, 111., is uncon. overlain by Burroughs dol. 

Named for exposures near Brainard, Fayette Co., Iowa. 

Brainerd quartz monzonite. 
Tertiary (Eocene) : Central northern Colorado (Ward district, Boulder 

County). 
P. G. Worcester, 1921 (Colo. Geol. Surv. Bull. 21, p, 32), Brainerd quartz monzonlte 

porphyry.—There are 2 large dikes of this rock on N, side of valley near mouth 
of Brainerd tunnel, on Lefthand Creek about a ml, E, cf Ward, and another dike 
occurs farther N. in Tuscarora Gulch. 

T. S. Levering, 1935 (U. S. G. S. P. P. 178, p. 26), referred to Brainerd quartz 
motusonite ot Ward dist. 

Braintree slate. 
Middle Cambrian: Eastern Massachusetts (Boston Basin region). 
N. S. Shaler, 1871 (Boston Soc. Nat. Hist. P roc , vol. 13, pp. 173-175). Braintree 

aeriea.—Probably not far from 1,000 ft. thick. Whole is fossiliferous, but It is 
only In upper 100 ft. tha t well-preserved characteristic fossils are found. Is 
composed of beds which were evidently at time of their formation very .uniform-
mud of a sea floor tolerably remote from land, and although much changed by 
metamorphlc action It is easily perceived that the wliole set of beds contain no 
trace of shore deposits, [Mentions. Braintree slates, liut does not say what rest 
of "series" consists of.] 

G. R, Mansfleld, 1906 (Harvard Coll, Mus, Comp, ZooL BuU„ vol, 49, geol, ser, 
vol, 8, No. 4, p. 100), Braintree slates contain Middle Camb, fossils. 

L. LaForge, 1909 (ScL, n. s., vol. 29. pp. 946-946). Braintree si. contains Middle 
Camb, fauna. Overlies Weymouth fm. and Is older than Roxliury cgl. 

B. K. Emerson, 1917 (U.S.G.S. Bull. 597, pp. 38-39 and map). Braintree si.— 
Dark-gray to black carbonaceous slates and dark gray lydite with a few calc. 
and epldotic layers and nodules. Appears to overlie Weyniuuih fni. conformably. 
To N. is overlapped unoon. by Roxbury cgl. Tliickness at least 1,000 ft. Named 
for occurrence In Braintree. 

B r a i i i t r e e a rg i l l i t e . 

A n a m e app l i ed i n s o m e e a r l y r e p t s to B r a i n t r e e s i . 

B r a l l i e r s h a l e . ( I n P o r t a g e g roup . ) 
U p p e r D e v o n i a n : C e n t r a l P e n n s y l v a n i a (Bed fo r d , B la i r , H u n t i n g d o n , a n d 

C e n t e r C o u n t i e s ) . 

C. Butts, 1918 (Am. Jour. ScL, 4th, vol. 46, pp, 523, 531, 536), Brallier sh.— 
Flne-gralned, siliceous sh,, in thick, even layers, revealing flssility on weatliering; 
largely wavy or dinipled laminie; some even and slaty; a few thin flne-grained 
ss, layers. Thickness 1,350 to 1,800 ft. Is upper fm. of Portage group. Under
Ues Chemung fm. and overlies Harrell sh. 

Named for railway station 6 mi. NE. of Everett Bedford Co., which is 
spelled Brallier in official Ry Guide. 

Branch Pond gneiss. 
Pre-Cambrian: Central southern Maine (Waldo County). 
E. H. Perkins and E. S. C. Smith, 1925 (Am. Jour. ScL, 5th, vol. 9, pp. 204-228). 

Branch Pond gneiss.—Mixed gneisses, schists, and phyllltes, the latter obs(;rved 
especially in more NW. portions of fm. Named for fine exposures near Branch 
Pond in West Palermo. In general the fm. is a dark bluish iiuartzltio gnoiss. 
At lower end of China Lake an area of staurolite schist Is interbedded in fm. 
The portion of Branch Pond fm. from Beaver Ridge E. becomes noticeably more 
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biotltic, and hence has been mapped separately and called Branch Pond biotite 
gneiss. Probably pre-Canib. Relations to Vassaiboro ss. hidden. 

On 1933 geol. m a p of Maine , by A. Ke i th , t t iese rocks a r e m a p p e d a s pre-
C a m b . s e d i m e n t s . 

B r a n c h t o w n clay-

P l iocene ( ? ) : S o u t h e a s t e r n P e n n s y l v a n i a . 

H. C. Lewis, 1881 (Phila. Acad. Nat. Sol. Proc, vol. 32, pp. 258-272, 296-309). 
Branchtown clay.—Found at high elevations a t a few places in gneissic region. 
Contains occasional boulders. Is probably nearly coeval with Bryn Mawr gravel, 
judging from its contained boulders. In village of Branchtown [a suburb of 
Philadelphia], on a plateau 250 ft. above river, there is a local deposit of this 
brick olay. Thickness 2 to 3 ft. It rests on decomposed gneiss, 

B r a n d o n l igni te , 
B r a n d o n r e s i d u a l f o r m a t i o n . 

T e r t i a r y ( E o c e n e ) ; S o u t h w e s t e r n V e r m o n t ( n o r t h e r n p a r t of R u t l a n d 
C o u n t y ) . 

E. Hitchcock, 1861 (Rept, Geol, Vt,, vol, 1) . The Brandon deposit Is the type of 
a tertiary fin. hitherto unrecognized as sucli, extending from Canada to Ala. 
Probably belongs to pliocene. 

H. C. Lewis, 1881 (Phila. Acad. Nat. Sci. Proc, vol, 32, pp. 282-291, 297). Brandon 
period is possilily Olig. The lignite a t Brandon, V t , lies in beds ot plastic clay, 
kaolin, nnd iron ore. Contains fossil plants. 

W. B. Clark, 1891 (U.S.G.S. Bull 83, pp. 90-93). Under name Brandon fm. 
are Included the lignitic beds of Vt., Pa., and Ga., deposits whose taxonomy 
has not yet been dofinltely determined, but which may provisionally be referred 
to Eocene. 

G. H. Perkins, 1910 (7th Rept. Vt. State GeoL, pp, 43-55), Tertiary is exposed 
in Brandon only, hut without doubt is more widely distributed in Vt,, but has 
been deeply covered by Ple is t 

E. W, Berry, 1919 (Am, Jour, Sci,, 4th, vol, 47, pp, 211-216), Evidence ia suffi
ciently weighty to justify considering Brandon lignite aud its contained flora as 
Eocene, 

E, J, Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State GeoL, table opp. p. 
288), assigned Brandon lignite to Mio. 

G. H. Perkins, 1931 (17th Rept. Vt. State GeoL, pp. 7-27). Tertiary clays extend 
from Colchester to Bennington ; include Brandon lignite. 

F . A. Burt, 1931 (17th Rept, Vt. State Geol., pp. 115-135). Brandon residual fm.— 
Kaolin, ocher, sands, lignite, and iron ores, 0 to 175 ft, thick. Extends through 
W. tier of counties from Colchester on N. to Mass, line on S, Lies in Vermont 
Valley btw. Green Mtn Range on E, and Taconic Mtns on W, I t is unfortunate 
that Brandon has been used to denote both this entire fm. and also its lignite 
memb. The rock materials included under Hitchcock's and Clark's term Brandon fm. 
are kaolin, ocher, quartz sand, nodular and concretionary iron ores, manganese 
ore, and lignite, all, with exception of the lignite and manganese ore, residual 
products of rock decomposition. In endeavor to flnd a handle to apply to the 
group which will not involve the error implied by calling them a fm., writer 
proposes compound word residual fm., and will hereafter refer to them as 
Brandon residual fm. The only place In State where all of members are known 
to be present is in old lignite mining area E. of Brandon. The fm. Is T e r t , 
and Its age baa been established as Mio. by Lesquereux, Knowlton, and Perkins. 

The flora is Eo. according to E. W. Berry. 

Brandy Run sandstone. (In Chester group.) 
Mississippian: Southwestern Indiana and northern Kentucky. 

C. A. Malot t 1919 (Ind. Unlv. Studies, vol. 6, No. 40, pp. 7-20). Brandy Run aa.— 
Gray blue shales and sandy shales, overlain by a thin Is. This Interval repre
sents strat. position of a ss. which farther S. In Ind. becomes prominent and 
reaches thicknesses of 30 to 50 ft. This ss. Is weU developed In region of 
Marengo, on Brandy Run Creek, Ind. Thins S. of Ohio River and is absent 
beyond Breckinridge and Meade Counties, Ky, 
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B, R, Cumlngs, 1922 (Hdb, Ind, GeoL, pt, 4, Sep, Pub, 21, p. 515), Later Investi
gations, as yet unpublished, by Butts and Malott in southern Ind. and in Meade 
and Breckenridge Coimties, Ky., have shown that Malott's Brandy Run ss. is = 
Sample ss. 

Brandywine formation. (Of Columbia group.) 
Pleistocene: Atlantic Coastal Plain from Delaware to Georgia. 
W. B. Clark, 1915 (Am. Jour. Sci., 4th, vol. 40. pp. 499, 500). The recognition 

by U. S. Geol. Surv. and the various State Surveys in Atlantic border area ot 
the Inappropriateness of the term Lafayette as employed in Atlantic border 
region has led to proposal by author of name Brandywine for the oldest ot 
the terrace fms. of that dist. This name has already been submitted to Board 
of Geologic Names of U. S. Geol. Survey and adopted by It. The name Brandy
wine Is proposed for this fm. because the deposits are extensively and typically 
developed in vicinity of Brandywine, Prince George's Co.. Md. The terms 
Appomattox and Lafayette as originally employed In Middle Atlantic Coastal 
Plain embraced much more than It is proposed to include under the name 
Brandywine fm.. the diagnosis of which is based on different physiographic con
ceptions from those used by McGee and Darton. The Brandywine fm. covers 
extensive area in southern Md. peninsula, reaching from E, bdy of D. C, to N, 
line of St, Marys' Co,, Md,, with numerous outliers to N, and to S. of these 
lines. It attains max. width from NW. to SE. of nearly 40 mi. It extends 
northward Into Del. and Pa., and has been traced southward through Va, 
Into the CaroUnas, Altitude of landward bdy reaches 400 ft, in outliers in 
W, part of D. C,; 486 f t at Burtonville, Montgomery Co,, Md,; 508 ft, at 
Catonsville, 480 ft. at Loch Raven, Baltimore Co. ; and 470 ft. at Woodlawn, 
Cecil Co. Each of these outliers Is extensively eroded and Isolated from main 
body of the fm. farther seaward. The altitude of the fm. along the seaward 
bdy in northern S t Mary's Co. is not over 200 f t , while farther northward In 
Md. elevations of 240 ft. are found at Marriott Hill, Anne Arundel Co., and 
300 ft. on Elk Neck, Cecil Co, The fm. Is composed of gravel, sand, and loam. 
Over considerable areas the gravel occurs In great abundance at the base. 
Thickness of fm. .10 to 30 f t , the thickness for most part Increasing from 
the landward toward the seaward margin of the fm. Exceptional thicknesses 
of over 50 ft. have been found. No determinable fossils have been found In 
type area. The fm. uncon. overlies nil older Coastal Plain fms. of Tert. and 
Cret. age, and at a few places rests on crystalline rocks. Throughout much of 
region It Is separated from next younger (Sunderland) fm. by a clearly marked 
escarpment and uncon. Brandywine, Prince George's Co., Md,, is located on the 
slightly eroded surface of the old Brandywine terrace not far from center of 
largest tract still preserved intact. Max, thickness of fm. la In general area 
In which Brandywine Is situated. The adjacent ravines to E. and W. of 
Brandywine cut through the fm. Most authors have referred these deposits to 
PUo., but author questions whether they may not with equal propriety be 
referred to early Pleist 

P. Bascom. 1920 (U. S. G. S. Elkton-Wllmington folio, No. 211. p. 12), and 1921 
(Jour. GeoL, vol. 29, pp. 540—559). The Brandywine fm. includes sand and 
marl of two levels and of different ages. The early Brandyicine consists of 
about 50 ft. of sand and gravel lying at altitudes of 200 to 400 ft., and Is 
believed to be of Pleist or late Tert. age. The late Brandywine consists of 
about 1 foot of sand and gravel lying at altitudes of 390 to 500 f t , and Is 
thought to be a terrestrial deposit of Pleist streams. 

P . Bascom, 1924 (U. S. G. S. P. P. 132H, pp, 117-119), The early Brandywine 
gravels are found in Elkton-Wilmlngton d i s t at altitude of 380 ft., capping 
Egg HIU and other outstanding hills on W. border of Elkton quad. The late 
Brandywine gravels He at altitudes of 220 ft. or more. The deposit at the type 
loc. In Md. is the low level (200 to 300 ft.) or late Brandywine, presumably 
of Pleis t age. The high-level gravels (390 to 480 ft.) are presumably of PUo. 
age. Such a time Interval btw. the early and late gravels as is now recognized 
has made It infeaslble to treat the deposits as a imlt It Is therefore proposed 
to restrict the term Brandywine fm. to the late or lower-level deposits of the 
type loc, and to reinstate the old term Bryn Mawr gravel for the early or 
high-level deposits of Pa,, DeL, and Md, (Cecil Co.). 
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C. W. Ckioke, 1931 (Wash. Acad. Sci. Jour., vol. 21, pp. 508-613), sug
gested that Brandywine fm. be restricted to the 270-foot level, but there 
is uot unanimity of opinion in regard to this matter. The terrace fms. 
of Columbia group (including the Brandywine) now recognized by Cooke 
across the Atlantic Coastal Plain from Del, to southern Ga. and probably 
into Fla., are enumerated herein under Columbia group. 

Brandywine granite. 
Commercial term for a quartz diorite quarried in Elkton and Wilmington 

quads,, Md,-Del. '••• ' 

Branford granite gneiss. 
Pre-Cambrian: Central southern Connecticut 
H. E. Gregory, 1000 (Conn. Geol. and Nat. Hist. Surv. BuU. 6, pp. 114, 146, and 

map). Branford granite gneiss.—Medium grained granite, with banded struc
ture, consisting very largely of white feldspar. In the feldspars are embedded 
small round quartz grains having a slightly brownish tint, and blotlte Is present 
in about equal amount. Small reddish garnets commonly present. Covers large 
part of Branford Twp. Probably Igneous and pre-Camb. 

H, E, Gregory and H. H. Robinson, 1907 (Conn, Geol, and Nat, Hist, Surv, BulL 7, 
p. 38), Branford'gneiaa is of igneous origin, 

Branford granite. 
A facies of Branford granite gneiss. See under Light House granite. 

Brannon cherty member (ot Flanagan Umestone). 
Middle Ordovician: North-central Kentucky. 
A. M. Miller, 1913 (Ky. Geol. Surv., 4th se r , vol. 1, p t 1, p. 324). Brannon bed.— 

Siliceous Is., 15 f t thick, which weathers to chert. Is weathered phase of lower 
part of Flanagan chert of Campbell; upper part Is bouldery. Extends S. oi 
Kentucky River. Overlies Bigby ffflT and underlies Woodburn bed of Flanagai: 
memb. of Lexington. 

Adopted by U. S. Geol. Survey as Brannon. cherty memb. of Flanagan U. 
Named for expostires at Brannon Station, Jessamine Co. 

Brannon limestone member. (In Millsap Lake formation.) 
Pennsylvanian: North-central Texas (Parker CJoimty). 
E. H. Sellards, 1933 (Univ. Tex. BuU. 3232, pp. 106, 107), from ms. of rept, bj 

G. Scott and J. M. Armstrong, on geol. of Parker Co. (See 1933 entry under 
MUlaap Lake fm.) Type loc. not stated. 

This name appears to have been replaced by Brannon Bridge la. in 1936. 

Brannon Bridge limestone. (In MUlsap Lake formation.) 
Pennsylvanian: Central northern Texas (Brazos River region). 
F. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. BuU. 3534, p. 16) . 

Brannon Bridge lss.—Top beds of Lazy Bend memb. of MiUsap Lake fin. as 
deflned by G. Scott and J. M. Armstrong (unpublished ms., on Parker Co.). 
ConslBts of 3 prominent Iss. separated by 10-ft. breaks of sh. and some sand. 
Outcrop In vicinity of Brannon Bridge on the Brazos, about 6 mL 8.-SW. of 
Millsap, Parker Co. The upper 2 IBs. have been mapped across SE. corner of 
Palo Pinto Co. [This name appears to replace the preoccupied name Brannon la., 
used by Scott and Armstrong In 1933, as listed by SeUards under Ifillaop Lake fm.] 

Brassfleld limestone. 
Silurian (early) : Central Kentucky, southern Tennessee, southwestern 

Ohio, southern Indiana, southwestern Illinois, and central northern Ar
kansas. 

A. F. Foerste, 1905 (Ky. Oeol. Surv. BuU. 6, p. 145) and 1906 (Ky. GeoL Surv. BuH. 
7, pp. 10, 27). Brassfleld Is.—Fossiliferous Is., 13 to 19 ft. thick, usuaUy consisting 
in lower part of several rather thick and massive layers, and In upper part of 
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more numerous thinner bedded layers; toward top thin layers of clay are often 
Interbedded. CaUed Clinton la. in earUer repts. OverUes Ord. and underUes Indian 
Fields fm., basal fm. of Sil. in Ky. 

Has generaUy been considered to be of Albion age (pre-Clinton), altho W. 
Stout and R. B. Iiambom (Ohio Geol. Surv., 4th ser., BuU. 28, chart opp. 
p. 358, 1924) correlated it with Wolcott Is. memb. of Clinton fm., and 
W. Stout (personal communication Feb. 7, 1930) still adhered to this 
correlation. See also C. Schuchert, Geol. Soc. Am. Bull., vol. 25, p. 278, 
1914. In SW. Ohio it underlies Dayton Is. In Ind. it discon. underlies 
Osgood fm. In central northern Ark. it underlies SL Clair is. and over
Ues Cason sh. - . 

A F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 184-185). In Ind. and Ohio 
the Brassfleld overUes Centervllle fm. (earliest SIL and supposed equlv. of Edge-
wood fm. of SW. IU. and adjacent Mo.). [See under OentervUle Is., 1931 entry.] 

Foerste amplified his description in Denison Univ. Bull., Sci. Lab. Jour., 
vol. 30, 1935, pp. 123-127, and stated that type exposure is along Louls-
vUle & Atlantic R. R btw. Brassfleld and Panola, Madison Co., Ky., where 
it is 21 f t thick; Is 40 to 50 ft. thick in Adams and Highland Counties, 
Ohio; 22 f t a t Lewisburg, Ohio; 14 f t at-Elkhorn Palls, 4 mi. S. of Rich
mond, Ind. ; in northern Tenn. 3 f t thick E. of Bledsoe and 33 f t btw. 
Franklin and OntervUle. He gave further details on pp. 145-149. 

See also under Belfast bed, Beavertown marl, and Dayton Is. 

Brasstown schist. 
Lower Cambrian: Western North Carolina, eastern Tennessee, and central 

northern Georgia. 
A. Keith, 1907 (U.S.G.S. Nantahala folio. No. 143, p. 4). Brasstown achist.— 

Greater part consists of banded ottitute schist, at base of which Is a variable 
thickness of banded si. with little or no ottrelite. This lower memb. is most 
developed S. of Valley Blver, and relation of the two members to each other are 
well seen btw. Brasstown and HayesvUle. A few ml. N. of Brasstown the ottrellte-
bearing rocks are much less conspicuous and banded slates occupy a large area. 
The strata are there less folded and metamorphism Is less. On N. side of VaUey 
Klver Basin practically all of fm. contains ottrelite. Eastward toward Nantahala 
River the ottrelite diminishes, and disappears In neighborhood of Nantahala. All 
schists and slates of the fm. are dark colored .and vary from dark blue or bluish 
black to dark gray. They are nearly always marked by fine banding of Ught-gray 
and dark colors. The Ught-gray layers are slightly siliceous and occasionally 
grade through sandy si. Into seams of Ught-gray es. Thickness estimated at 1,200 
to 1,500 ft. UnderUes Valleytown fm. and overlies Tusqultee qtzite. 

Named for exposures bn Brasstown Creek, Clay Co., N. C. 

Brattleboro phylllte. 
Ordovician: Southeastern Vermont (Windham County). 
C. H. Richardson, 1929 (16th Rept. Vt State GeoL, p. 232). Brattleboro phyllite.— 

Includes all phyllites that flank Cavendish schist and Reading gneiss on E. of 
Reading, Cavendish, Baltimore, and Chester. Its home Is In Sprlngfleld, Rocking
ham, Putney, Brattleboro, Guilford, and Vernon, and southward Ihto Mass. Is 
youngest fm. In SE. Vt. Assigned to Ord. Named because Brattleboro Twp is 
practically aU covered with a flne-grained graphitic phylUte schist. Brattleboro 
phyUite and the older Randolph phylllte are Interstratlfled with Walts River Is. 

C. H. Richardson, 1931 (17th Rept. Vt. State GeoL, pp. 192-211). Brattleboro phyl
lite may be time equiv. of Randolph phylllte. Belongs to Memphremagog group. 

Bratton shale. (In Bluestone formation.) 
IVIississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun

ties, pp. 294, 318). Srofton ah.—Sandy sh., red In places, greenish brown In 
other places ; 25 to 35 ft. thick. Underlies Bratton ss. and overlies Upper Belcher 
ss. (all members of Bluestone group [fm.]). Type loc. same as Bratton ss. 
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Bratton sandstone. (In Bluestone formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 293, 317). Bratton ae.—Green, flaggy, or massive, flne-grained ss., 5 to 20 ft. 
thick. Underlies Hunt sh. and overlies Bratrton sh. (all members of Bluestone grou; 
[fm.]). Type loc. near extreme head of Bratton Branch of Brush L-eek, In Mer
cer Co. 

Brave Boat Harbor biotite granite. 
Carboniferous (?) : Southwestern Maine (York County). 
A. Wandke, 1922 (Am. J o u r Scl., 5th, vol. 4, pp. 148, 149, 154), Much more sheared 

than the other nearby Intrusives, Doubtfully classified as Carbt Highly cata
clastlc Occurs on NE, side of Brave Boat Harbor, Klttery Twp, York Co, 

Braxton formation, 
Pennsylvanian: Northern West Virginia, 
J. A, Taff and A, H, Brooks, 1896 (U.S.G.S. Buckhannon folio. No, 34), Braxton 

fm.—Chiefiy red clay sh, with some green and yellow shales interbedded with 
friable brown ss , ; some ss, beds are compact and 30 to 40 ft, thick. The shales 
locaUy become calc, and grade Into Impure Is. Max. thickness in this quad. 750 
ft., but top has been eroded away. Is surface rock over greater part of Braxton 
Co. Overlies Upshur ss. 

Corresponds to upper part of Conemaugh fm. and Monongahela fm. 

Brayman shale. 
Ordovician (?) : Eastern New York (Schoharie and Albany Counties). 
A. W. Grabau, 1906 (N. Y. State Mus. BuU. 92, p. 101). Brayman shales.—Pyritlf

erous sh., olive or grayish clay sb., often alternating with bluish beds and weather
ing to lighter color. Thickness 27 to probably 40 ft. Is of distinctive character 
and local development, and demands separate name as a local memb. of Salina 
series, whose exact equivalence In complete Salina series of central N. Y. is doubtr 
ful. Called Clinton shales, pyritlferous shales, Salina shales, etc., in the Uterature. 
No fossils. Probably approx. = Rosendale cement bed. Is uncon. overlain by 
CoblesklU Is. and rests on a ss. that may be Binnewater ss. Named for Brayman-
vllle, CoblesklU Co. 

J. M. Clarke, 1911 (N. Y. State Mus. BuU. 149, p. 12). During Investigation of Frank
fort sh. In Cobleskill region, evidence was obtained showing that Brayman sh., 
which formerly was referred to the Clinton and later correlated with the Salina, 
Is most probably of Lower Siluric [Ord.] age. 

In 1911 (Geol. Soc Am. BuU., vol. 22, pi. 27) E. O. Ulrlch assigned the Brayman 
to Ord. and correlated It with Frankfort sh. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, pp. 52-53). Age ot Brayman sh. 
not definitely determined. Absence of lower members of the Salina in section where 
It occurs, and apparent hiatus btw. the Brayman and the CobleskUI, make it impera
tive. If the Brayman belongs to Salina series, to correlate it with the Camillus. 
On other hand, since basal Brayman is intimately connected with underlying shales 
without any apparent break. It Is highly probable the Brayman constitutes upper
most memb. of Lower Siluric [Ord.] system. 

B. Ruedemann, 1912 (N. Y. State Mus. BuU. 162) and 1930 (N. Y. State Mus. BuU. 
285, p. 40), assigned Brayman sb. to Ord., but in 1929 (Geol. Soc. Am. BulL, vol. 
40, p. 412) ho assigned It to SU. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 318, 342). Brayman sh. prob
ably represents a residual soil of the Ord., according to Ruedemann (1912 and 
1930) and Ulrlch. [But she placed It opposite SaUna, and In N. Y. State Mus. Bull. 
303, 1935, she assigned It to Sil.] 

B r a z e a n f o r m a t i o n . 

Cre taceous ( ? ) : A lbe r t a . 

G. S. Malloch, 1911 (Canada Geol, Surv, Mem, 9, p, 37), [Assigned to Triassic] 
W. Malcolm, 1913 (Canada Geol, Surv, Mem. 29, p. 45), assigned this fm. to Cret., 

and J. A. Allan and R. L. Rutherford, 1934 (Alberta Research CouncU Rept. No. 
30, p. 34) assigned It to Tert. 
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B r a z e r l i m e s t o n e . 

Mis s i s s ipp ian ( u p p e r a n d m i d d l e ) : N o r t h e a s t e r n U t a h , e a s t e r n a n d south-

c e n t r a l I d a h o , a n d s o u t h w e s t e r n W y o m i n g . 

G. B. Richardson, 1913 (Am. Jour. 'Sd., 4th, vol. 36, pp. 407, 413). Brazer Is.— 
Massive to thia-bedded Ilght-gray siliceous Is. and ss., 800 to 1,400 ft. thick, in 
northern Utah. UnderUes Wells fm. and overlies Madison is. 

N a m e d for e x p o s u r e s in B r a z e r C a n y o n , R i c h Co., N B . U t a h . 

B r a z i l f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h w e s t e r n I n d i a n a . 

M. L. Frl ler and G. H. Ashley, 1902 (U. S. G. S. Ditney folio, No. 84). Brazil fm.— 
Alternating shales and thin sss., with an occasional thin Is. and several coal beds; 
300 ft. thick ; massive ss. near top and near base. Extends from top of Mansfield 
RS. to base of Petersburg coal (basal memb. of Petersburg fm.). [Includes strata 
of PottsvUle and Allegheny age.] 

E. R. Cumlngs, 1922 (Hdb. Ind. GeoL, pt. 4, Sep. Pub. 21, p. 525). Brazil fm. of Fuller 
and Ashley corresponds to nothing significant In Coal Measures stratigraphy, over
lapping from the Pottsville into the Allegheny, and Includes beds unknown in 
vicinity of BrazU. Either the name should be abandoned, or it should be restricted 
to limits consonant with s t r a t requirements, and In keeping with the rocks 
exhibited at Brazil. Writer prefers latter procedure, and has accordingly amended 
the name Brazil fm. to include only the Brazil block coal intervals and the Minshall 
coals up to the marked discon. above coal No. 2. The Mansfleld and Brazil as 
emended constitute the PottsvUle of Ind. Is discon. overlain by Staunton fm. 

W. N. Logan, 1926 (Ind. Dept. Cons., Dlv. Geol. Pub. 55, pp. 477-478), divided the 
Penn. rocks of Putnam Co., Ind., into Brazil (Allegheny) and Mansfleld (Pottsville). 
On other pp. of this rept he classlfled the Penn. rocks as poat-Allegheny, Allegheny, 
and Pottaville. 

W. N. Logan, 1929 (Ind. Dept Cons, l l t h Ann. Rept , pp. 30-34). PottsvUle dlv. 
ot W. and SW. Ind. divided into (descending) : (1) Brazil group (80 ft. thick, 
including coal No. 2 a t top and Lower Block coal a t base) and (2) Mansfleld group 
(100 to 400 ft. thick, resting uncon. on Miss) . Brazil group underlies Staunton 
group, lowest group of Allegheny div. [This classiflcation was followed by M. A. 
HarreU, 1935 (Ind. Dept. Cons. Pub. No. 133).] 

N a m e d for B r a z i l , C lay Co. 

B r a z i l l imes tone . 
P e n n s y l v a n i a n : C e n t r a l w e s t e r n I n d i a n a . 

F. C. Greene, 1911 (Ind. Acad. Sci. Proc for 1910, pp. 169-171). Brazil !«.—Dark-
colored bituminous stone, having irregular fracture, exposed Just below surface a t 
BrazU; 7 to 17 ft. thick. Probably to be correlated with Fort Scott is. of Kans., 
since it contains similar fauna. 

P reoccup ied . I n c l u d e d in B r a z i l fm. 

N a m e d for Braz i l , C lay Co. 

B r a z i l B r a n c h brecc ia . 

C r e t a c e o u s : C e n t r a l n o r t h e r n A r k a n s a s ( P e r r y Ck)unty) . 

C. Croneis and M. BUIIngs, 1929 (Jour. GeoL, vol. 37, pp. 543, 554) and 1930 (Ark. 
Geol. Surv. BuU. 3, pp. 158-160). The rock here described as Brazil Branch breccia 
crops out in W>^ of SE14 of sec. 29, T. 4 N., R. 17 W., about 3 mi. S. by W. of 
PerryvlUe, In valley ot BrozU Branch (a perennial tributary ot Fourche la Pave 
River), on land owned by J. R. Myers. Consists chiefly of angular fragments of 
black sh. set in a gray to black groundmass containing crystals of biotite. Less 
common fragments are ouachitite, nephelite-aegirite syenite, and sbonklnlte. Prob
ably middle Cret. 

f B r a z o s se r ies . 
L a t e P e r m i a n a n d T r i a s s i c : T e x a s , O k l a h o m a , s o u t h e r n K a n s a s , a n d e a s t e r n 

N e w Mexico. 
R. T. HIU, 1901 (U. S. G. S. 21st Ann. Rept , pt. 7, pp. 100-103). Brazoa aeriea.— 

All rocks of Tex., Okla., Kans., and eastern N. Mex. btw. top of conformable Coleman 
dlv. [now known to be approx. same as Wichita] of Permo-Carbf. beds below and 
base of uncon. Cret. above. Consists of red clays, sss., occasional Impure Is., some 
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CgL, and great beds of gyp. [.\l30 called "Red Beds" and "Permo-Trlassic Red 
Beds."] Includes Wichita [then supposed to be older than Coleman div.]. Clear 
Fork, Double Mtn, and Dockum fms. 

N a m e d fo r B r a z o s R ive r , c e n t r a l n o r t h e r n T e x . 

f B r a z o s s a n d s t o n e . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer, 1919 (A. A, P, G, BuU,, vol 3, p, 138). Strawn div. overlies MlUsap 
dlv., and Is divided Into (descending) Gordon, Mineral Wells sss., Brazos sa., etc. 
[Subdivisions not described.] 

P. B, Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25, 3 1 ; Unlv. Tex. 
BuU. 2132, p. 76 and charts). [See 1922 entry under Brazoa River cgl. memb.] 

S a m e a s B r a z o s R i v e r cgl. m e m b . of G a r n e r fm., of S t r a w n g roup . 

B r a z o s R i v e r c o n g l o m e r a t e m e m b e r (of G a r n e r f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer, 1919. [See Brazos ss.] 
F. B. Plummer and R. C. Moore. 1922 (Jour. GeoL, vol. 30, pp. 25, 31 ; Univ. Tex. 

Bull, 2132, pp. 75, 76, and charts), Brazos River ss. and cgl. memb. of Mineral 
Wells fm.—The lowest of the thick sss, which are most prominent feature of 
Mineral Wells fm. Occurs about 300 ft. above base of that fm. Is a very promi
nent ledge of massive, coarse-grained ss. that produces a striking escarpment. 
In places contains lenticular masses of cgl. Thickness 25 to 50 ft. Underlies East 
Mtn sh. memb. and overlies Mlngus sh. memb. ; all included in Mineral Wells fm. 
Named for widely distributed exixisures along Brazos River, especially the high 
cliff at Inspiration Point, 8 mi. due S. of Mineral Wells. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp, 106, 108). G. Scott nnd J. M. 
-Armstrong (unpublished rept on geol. of Parker Co.) restrict Mineral Weils fm. 
to beds above Brazoa as. and cgl. and introduce Oamer fm.. for lower part ot 
original Mineral Wells fm., extending from top of Brazos ss. and cgl. down to 
base of Thurber coal. 

T h e n a m e B r a z o s be ing p reoccup ied , t h e U, S. Geol, Su rvey d e s i g n a t e s t h i s 

memb . , w h i c h i s chiefly cgl., a s B r a z o s R i v e r cgl. m e m b . of G a r n e r fm. 

F . B . P l u m m e r and J . H o r n b e r g e r , J r . , 1030 (Un iv . Tex . Bu l l . 3534, p p . 

23-I - ) , cal l t h i s memb . B r a z o s R i v e r s s . T h e y s t a t e t h a t , a s po in ted o u t 

by H . X. B a y (Univ . Tex . Bul l . 3201, 1933, pp. 165-166) , i t is in p a r t a t 

l e a s t of fluviatile o r ig in a n d t h a t i t g r a d e s t o W . i n t o beach a n d m a r i n e 

depos i t s . 

B r e a k w a t e r q u a r t z i t e . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h e a s t e r n W i s c o n s i n ( F l o r e n c e 

d i s t r i c t ) . 

C. K. Leith. R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184, p. 4) . Breakwater 
qtzite, named for its location near Breakwater Falls on Pine River, Florence Co,, 
is tentatively assigned to Goodrich epoch [being correlated with Goodrich qtzite 
of Marquette dist,], 

B r e a t h i t t f o r m a t i o n . ( I n Po t t sv i l l e g roup . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y , 

M, R, Campbell, 1898 (U. S, G, S, London folio, No. 47). Breathitt fm.—Sandy sh. 
and coarse ferruginous ss. with occasional coal seams, the I'lttsburg (Ky.) coal 
lying at base. Tliickness 550 ft. Overlies Corbin cgl. lentil of Lee fm. aud in
cludes all post-Lee I'enn. rocks. Named for Breathitt Co., where it is present In 
great force. j.Vs defined Included rocks of Pottsville age only, the Allegheny fm. 
not being present in this part of Ky.] 

A. M. Miller, 1910 (Ky, Geol, Surv. Bull. 12). Crandall, like Mr. Campbell, made 
no attempt to deflne upper limits of any fm. which has as its base a contact with 
the Conglomerate Series. Crandall in liis rept on Whitoly Co. eniiinerated 9 ooal 
seams in the Measures above the Cgl. Wliother all of these will be flnally In
cluded in the Breathitt is yet to be determined. (He included in the Breathitt. 
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Lily cool or No. 4 (No. 1 of old writers). Lower Blue Gem coal (No. 5), Upper 
Blue Gem coal (No. 6), and Main JeUico coal (No. 7), also 200 ft. of beds above 
Jelllco coal.] 

A. M. Miller, 1919 (Dept. Geol. and Forestry Ky., ser. 5, Bull. 2, p. 10). Breathitt 
fm. overlies Corbin cgl. and includes Homewood ss. at top. Thickness 525 to 
600 ft. 

tBreckenridge formation. (In Cisco group.) 
Pennsylvanian: Central northern Texas. 
P. B. Plummer, 1919 (A. A. P. G. BuU., vol. 3, pp. 133-145). Breckenridge fm. 

consists of 3 persistent and lithologically similar Is. members, upper, middle, and 
lower, respectively, separated by thick sh. beds and lenticular sands. In places a 
4th Is. memb. Is present about 10 ft. below the lower Is. The 3 Iss. form escarpments 
around E. end ot Breckenridge oil-fleld. Underlies Waldrip fm. and overlieii 
Gunsight Is. 

P. B. Plummer and R. C. Moore, In 1922 replaced this name with Thrifty fm. (In 
which, however, they included 0 to 140 ft, of 8h. above Gunsight Is.), and adopted 
Breckenridge la. for top memb, of Thrifty fm. 

Breckenridge limestone member (of Thrifty formation). 
Pennsylvanian: Central northern Texas (Brazos River region). 
F, B, Plummer and R, C, Moore, 1922 (Jour, GeoL, vol, 30, pp, 24, 31; Unlv, Tex, 

Bull. 2132, pp, 152, 154, 155, 160), Breckenridge l<. memb.—Gray, massive, and 
resistant Is., 3 to 5 tt. thick, forming top memb. of Thrifty fm. Makes prominent 
escarpment In and about town of Breckenridge, Stephens Co., and Is typically ex
posed S. of Main Street. Lies 25 to 45 ft above Blach Ranch Is. memb. of Thrifty, 
the two lss. being separated by sh. 

P. M. Bullard and R. H. Cuyler, 1935 (Unlv. Tex. Bull. 3501, pp. 197-|-), used 
.Breckenridge Is. for top memb. of Thrifty fm. in Colorado River region. 

The U. S. Geol. Survey a t present t reats ChafiBn Is. as top memb. of Thrifty 
fm. in Colorado River region. Some geologists regard ChafiBn Is. as = 

Breckenridge Is. 

Breckenridge Ume. 
See under Caddo lime. 

fBrecksviUe shale member (of Orangeville shale). 
Mississippian: Northeastern Ohio. 
C. S. Prosser, 1912 (Ohio Geol. Surv., 4fh ser.. Bull. 15, pp. 69, 98, 127). Brecksville 

sh. memb.—Blackish or bluish black sh., with few thin sss,, 105 ft. thick ; forming 
major part of Orangeville fm. Underlain by Aurora ss. memb. of Orangeville 
[0 to 10 ft. -thick] and overlain by Royalton fm. 

Corresponds to all of Orangeville sh. except basal 10 to 20 ft, (See U. S. 
G. S. BuU. 818, 1931.) 

Named for Brecksville, Cuyahoga Co. 

Breedon sand. 
A subsurface sand in Mingo Co., W. Va., tha t is believed to lie at base of 

Pottsville group (Perm.). Occurs near Breedon, Mingo Co, 

Brelsford sand. 
A subsurface sand, 0 to 45 f t thick, in Smithwick sh, (Penn,) of central 

northern Tex,, lying 75 to 160 f t above Black lime, 

Bremen sandstone member (of Pottsville formation), 
Pennsylvanian: Northern central Alabama. 
C. Butts, 1910 (U,S,G.S. Birmingham folio. No, 175), Bremen ss. memb.—Gray, 

coarse-grained, thick-bedded quartz ss,,' 80 ft, thick, occurring in lower part of 
Pottsville fm. In Warrior coal field. Overlies Black Creek coal. 

Named for exposures in Bremen, Cullman Co., NW. comer of Birmingham 
quad. 
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Bremen moraine. 
Pleistocene (Wisconsin stage) : Northern Indiana. Shown on moraine map 

(pi. 32) of U.S.G.S. Mon. 53. Named for Bremen, Marshall Co. 

Brentwood limestone member (of Bloyd shale). 
Pennsylvanian: Northwestern Arkansas. 
G. I. Adams and E. 0. Ulrlch, 1904 (U. S. 6. S. P. P. 24, pp. 28, 109). Brentwood 

Is.—Geographic name to replace non-geographic term PentrenUtal Is. Sometimes 
occurs in single ledge, but often separated Into two ledges btw. which intervene 
shales and sss. OverUes Washington sh. and ss. of Ark. Geol. Survey [Hale fm.J 
and underlies Coal-bearing sh. of that Survey. Included In Morrow fm. 

G. I. Adams and E. 0. Ulrlch, 1905 (U.S.G.S. Fayetteville folio. No. 119). Brent
wood Is. memb., 80 ft. thick, consists of thin beds of gray crystaUlne Is. and 
sh. underlain by sandy sh. '[This sandy sh. appears not to be the same as the 
6 to 10 ft. of calc black sh. which in Winslow, Eureka Springs, and Harrison quads, 
and other areas underUes the Brentwood Is., being of same character as the black 
calc, shales which occur higher up in the Bloyd sh,, but it appears to correspond 
to beds which In other areas are Included In the underlying sandy Hale fm. 
When Morrow fm, was subdivided Into Bloyd sh, above and Hale fm, below, the 
Brentwood was Included In the Bloyd and was deflned ss separated from Hale fm, 
by the 6 to 10 ft of calc black sh. This Is the present approved deflnition. 
(See D,S.G,S, Eureka Springs-Harrison folio. No. 202, 1916, by A H. Purdue 
and H. D, Miser,)] 

Named for Brentwood, Washington Co. 

Brereton limestone, (In McLeansboro formation.) 
Pennsylvanian: Central western Illinois (Fulton County). 
T, E. Savage, 1927 (Am. Jour. Sci., 5th, vol, 14, pp. 307-316), applied Brereton Is. 

to basal beds of McLeansboro fm. of Fulton Co., and called overlying beds 
Copperas Creek sh. and sa. Thickness and derivation of name not stated, but 
probably named for the town in Fulton Co. 

Brereton cyclical formation. 
A name applied by H. R. Wanless (111. Geol. Surv. BuU. 60, 1931, pp. 179-

193) to lower part of McLeansboro fm. (Penn.) and uppermost part ot 
Carbondale fm. (Penn.) of central western 111., based upon the rhythmic-
cycle theory of sedimentation. Includes coal No. 6. Derivation of name 
not stated. 

Bretonian. 
Upper Cambrian: New Brunswick. 
C. D. Waleott, 1891 (U.S.G.S. Bull. 81, p. 247). Bretonian.—This name is 

applied by Mr. G. F. Matthew to upper series of Camb. rocks as found In the 
vicinity of St. John, New Brunswick, and on Island of Cape Breton, where fauna 
of the div. Is well developed. It will be arranged as an Upper Camb. fm. (Foot
note: "lUustrations of the fauna of the St. John group. No. 5. Trans. Roy. Soc. 
of Canada, vol. 8, 1890, p. 129.") 

In 1903 (Canada Geol. Surv. Rept Camb. rocks of Cape Breton, p. 49) 
G. P. Matthew assigned Bretonian div. to Camb. In 1909 (Sci.; n. s., 
vol. 29, pp. 351-356) A. W. Grabau proposed that Bretonian be redeflned 
and adopted as name for Upper Camb., to replace Saratogan and Pots-
damian. He stated that Bretonion of Matthew included at top basal 
Ord. beds corresponding to post-Tremadoc beds of Europe, which should 
be excluded from Bretonian, aud that a t base Bretonian should be ex
tended so as to include the upper par t of Johannian of Matthew. 
Named for Cape Breton, where its thickness approaches 1,(X)0 ft. In 
1911 (Geol. Soc, Am, Bull,, vol, 22, p. 624) E, 0 , Ulrieh stated that 
"All of the Bretonian seems to me younger than the Ozarkian" [and there
fore all of Ord, age] ; and (p, 679) that he "refers most—perhaps all—of 
Matthew's Bretonian to the Canadian" [Lower Ord,]. In 1913 (12th 
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I n t Geol. Cong. Gu idebook 1, p . 270) H y d e r e f e r r e d B r e t o n i a n to Camb. , 

a s d id M a t t h e w in 1914 (Roy . Soc. C a n a d a T r a n s . , ser. 3 , voL 8, sec. 4, 

p . 7 7 ) . I n 1914 ( P r i n c e t o n Univ . Cont r . to geol. of N e w f o u n d l a n d , 

No . 4) G. V a n Ingen r e f e r r e d B r e t o n i a n to L o w e r Ord., a s d id Ul r l ch in 

1919 (Md. Geol. Surv . C a m b . a n d Ord. vol., c h a r t . o p p . p . 9 0 ) . 

B r e v a r d s c h i s t . 
L o w e r C a m b r i a n : W e s t e r n N o r t h C a r o l i n a ( T r a n s y l v a n i a , B u n c o m b e a n d 

McDowel l C o u n t i e s ) , n o r t h w e s t e r n S o u t h Ca r o l i na , a n d n o r t h w e s t e r n 
Georg ia . 

A. Keith, 1905 (U.S.G.S. Mount Mitchell folio, No. 124, p. 5 and columnar sec
tion). Brevard achiat.—Mostly schist, of daito'hluish block or black color and sed. 
origin. Between Swanannoa Gap and Old Fort the schistose character Is less 
pronounced and the rock is a banded mica-slate. All s t rata are fine grained 
except a few siliceous layers, which represent original sandy strata. The rocks 
are composed mainly of very fine quartz and muscovlte, with countless minute 
grains of Iron oxides scattered throughout. Graphite In minute grains is a 
common constituent and here and there occurs In layers; has been mined. Lss. 
are not found in Mount Mitchell quad., but a few mi. SW. of Fairvlew they 
appear at frequent intervals for more than 50 mL Principal variation in appear
ance of fra. Is In presence or absence of garnets (of secondary origin). Thickness 
1,000-1- f t . Rests uncon. on Archean gneisses and granites. 

N a m e d for e x p o s u r e s n e a r B r e v a r d , T r a n s y l v a n i a Co., N. C. 

B r e w e r phy l l i t e m e m b e r (of T a l l a d e g a s l a t e ) . 

P r e - C a m b r i a n or P a l e o z o i c : N o r t h e r n c e n t r a l a n d e a s t e r n A l a b a m a . 

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, map, p. 52). Brewer phyllite 
memb. of Talladega al.—Serlcitic phyllite of deep purplish or chocolate color, 
occurring in Talladega si. a few hundred ft. above Sawyer Is. memb. Max. 
thickness 1,000 ± ft. 

C. Butts (U.S.G.S. Montevallo-Columblana folio, No. 226, . in press), treated 
Braver phyllite as o distinct fm., underlain by Waxahatchee si. and overlain by 
Wash Creek si. 

N a m e d fo r e x p o s u r e s a t B r e w e r School , in C o l u m b i a n a quad . , i n Ch i l ton Co. 

B r e w e r C r e e k l a t i t e . 

T e r t i a r y : S o u t h e r n Co lo rado ( B o n a n z a d i s t r i c t , S a g u a c h e C o u n t y ) . 

W. S. Burbank, 1932 (U.S.G.S.P.P. 16(9). Brewer Creek laWtc—Flows, 500± ft, 
thick. Overlies Porphyry Peak rhyolite and is overlain by andeslte flows. Ex
posed N. of and westward along Brewer Creek. 

B r e w e r Dock m e m b e r . 

S U u r i a n ( N i a g a r a n ) : W e s t e r n c e n t r a l N e w York ( R o c h e s t e r r e g i o n ) . 

H. E. Ailing and J. E. Hoffmelster, 1932 (16th Int. Geol. Cong. Guidebook 4, 
chart opp. p. 6, pp. 106, 107, 108). In the Clinton ot Rochester region, above 
Maplewood sh. occurs about 3 ft. of Interbedded Is. and sh., typically exposed 
IJQ Genesee Gorge near Brewer Dock, and locally known as Brewer Dock lss. and 
shales. Characteristic fossil (chiefly in Is, layers) is a minute gastropod of 
genus Cyclora. The brachlopod Hyattidina congeata is also found In the fm. 
Overlain by Furnaceville iron ore, 

J, T, Sanford, 1933 (Geol, Soc. Am. Bull., vol. 44, No. 1, p. 194). The former 
Bear Creek of Genesee Gorge Is designated as Brewer Dock memb. of the Reynales, 
as the fm. at Bear (Seek Is younger, [AU are Included in Clinton,] 

B r e w e r t o n sha le , 

S U u r i a n : C e n t r a l N e w York, 

Q, H, Chadwick, 1918 (Geol, Soc7 Am, Bull., vol. 29, pp. 327-368). Brewerton ah — 
Fossiliferous shales, 36 ft. thick, lying Just under Kirkland Is. In Lakeport section. 
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and terminating downward with a black pebble seam. Exposed a t Brewerton 
[Onondaga Co.]. Overlies true Williamson sh. [memb. of Clinton fm.]. 

E. O. Ulrieh, 1923 (Md. Geol. Surv. Sil. vol., pp. 191, 347, etc.). [See 1923 entry 
under Ptioenix or Schroeppel ah.] 

tBrewerville sandstone. (In Chester group.) 
Mississippian: Southwestern Blinois and southeastern Missouri. 
S. Weller, 1913 (III. Acad. Scl. Trans., vol, 6, pp, 120, 121), Brewerville as.— 

Massive brown, fine or medium-grained ss,, in thick beds, often more or less 
conspicuously cross bedded. Thickness 70 to 80 f t Uncon. underlies Renault 
fm. and uncon. overlies Ste. Genevieve Is., or, where that fm. Is absent, St. Louis 
Is. Equiv. to more massive basal memb. of Cypress ss. of Engelmann and Ulrieh. 

Later (1920) abandoned bg Weller, for older name Aux Vases ss. The 
true Cypress is now known to be a much younger ss. (See 111. chart) 

Named for Brewerville Twp, Randolph Co., where it is well exposed in 
Mississippi River bluffs. 

tBrewster formation. 
Middle Ordovician: Southwestern Texas (Brewster County). 
J. A. Udden, C. L. Baker, and E. Bose, 1916 (Unlv. Tex., Bur. Econ. Geol. and Tech. 

Bull. 44, pp. 35, 3'7). Brewster fm.—Interbedded dark-colored sss. and shales 
of Upper Camb. age, occupying small areas in the ancient eroded mtn folds in 
Brewster Co., 5 to 30 mi. S. of Marathon. Total thickness unknown. Underlies 
Marathon series (Lower and Middle Ord.) 

P. B. King. 1931 (A. A. P. G. Bull., vol, 15, No. 9, pp: 1063-1064). Fossils recently 
collected from typical Brewster fm. show that type section is part of Woods 
Hollow sh., of Middle Ord. (Trenton) age, and that "Brewster" should be aban
doned and a' new name be given to the indigenous Upper Camb. s trata . They are 
here named Dagger Flat ss. 

Named for exposures in Brewster Co, 

Brezee phyllite. 
Lower Cambrian: Southwestern Vermont (Rutland County). 
A, Keith, 1932 (Wash, Acad, Scl, Jour,, vol, 22, pp, 360, 399), Brezee phyllite.— 

Almost wholly si. or phylllte, dark or blulsli gray, much of it banded with light 
gray. Weathers brownish or dull greenish gray. In upper part is a bed of calc 
qtzite, 5 to 10 ft. thick, that can be followed for considerable distances. Locally this 
qtzite passes into sandy Is. A few ft. below the qtzite is a zone of small Is. lenses. 
Lowest part of fm. contains beds of cherty sL, mostly black but associated with 
purple si. of kind so characteristic of the Lower Camb. In Taconic Range. Thick
ness doubtless exceeds 500 feet. Outcrops around N. and NW. margins of 
Taconic Range. Underlies Stiles phylllte. What normally lies beneath it is not 
known because of overthrust. Named for Brezee Mill Creek, which flows out of 
NE. end of Taconic Range [3 mi. S.-SW. ot Brandon, according to Keith, pereonal 
communication ; so must be in Brandon or Castleton quad., but name not shown 
on either map). 

Br ia r f ie ld do lomi te . 
See Brierf ie ld dol. 

Br icev i l l e s h a l e . ( I n Po t t sv i l l e g roup . ) 
P e n n s y l v a n i a n : E a s t e r n Tennessee . 

A. Keith. 1890 (U. S. G. S. Loudon folio, No, 25, p, 4), Briceville »ft,—Mainly bhilsh 
gray and black fine-grained sh,, containing, many small beds of hard ss, and 
workable coal seams. Thickness 300 f t or more. Highest fm, in Loudon quad. 
Overlies Lee cgl. [In type area (to NE, of Loudon quad.) the fm. Is overlain by 
Wartburg ss., according to U. S. G. S. folio No. 33 ; but the fm. overlying the 
Briceville was In 1925 named Jellico fm. by L. C. Glenn, and Wartburg ss. was 
restricted to a s.s. near middle of Briceville sh., which, according to Glenn, Is the 
ss, exposed at Wartburg, These changes of deflnitions have not been considered 
by U, S, Geol, Survey for its publications,] 
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L, C, Glenn, 1925 (Tenn, Dept. Ed., Dlv. Geol. Bull. 33B, p. 16), gave thickness of 
Bricevllle fm. as 550 to 825 ft, and stated it is now known that there ore at 
least 200 and probably 300 or even more ft. of shales belonging to this fm. be
neath drainage level In BrlcevUIe-Coal Creek region, and that 86 per cent of fm. 
is sh. 

Named for occurrence a t BriceviUe, Anderson Co. 

Brick Yard limestone. 
Pennsylvanian: Northern central Texas (Eastland County). 

W. G. Wender, 1929 (Tex. Bur. Econ. Geol. geol map of Eastland Co.). [Briclfc 
Yard la. is shown In section as lying 7B ft. below Lake Pinto ss.. In Mineral 
Wells fm. Is not deflned, and is not Usted by E. H. Sellards, Unlv. Tex. BuU. 
3232, 1933.] 

Bridal Veil granite. 
Probably Cretaceous: Northern CaUfomia (Yosemite region). 
H. W. Turner, 1899 (Jour. GeoL, vol. 7, p. 154). Bridal Fell granite.—Pine-

grained white granite, occurring In drainage of Bridal Veil Creek, on Horse 
Ridge, and at inany other points In Yosemite Park. 

Forms brink of Bridalvell Fall. 

Bridgeburg horizon. 
Silurian : Western New York. 
G. H. Chadwlck, 1917 (see 1917 entry under Bertie la. memb.). 
Derivation of name not stated. 

Bridge Creek limestone member (of Greenhorn limestone). 
Upper Cretaceous: Western Kansas. 
N. W. Bass, 1926 (Kans. Geol. Surv. Bull. 11, p. 67). Bridge Oreek la. memb.— 

Alternating limy sh. and thin chalky le. Four-flfths of memb. Is limy sh., but 
the Is. beds are the conspicuous feature. Thickness 74 ft. Top memb. of Green
horn Is. In Hamilton and Kearny Counties. Top 25 ft. is = Pfeifer sh. memb. 
of counties to E, and rest of memb. corresponds to Jetmore chalk memb. of areas 
to E. Bests on Hsrtland sh. memb. ot Greenhorn Is. and is overlain by Fairport 
chalky sh. memb. of CarUIe sh. 

Named for exposures In Bridge Creek NW. of Medway, HamUton Co. 

Bridge Creek shales. 
Miocene (lower) or Oligocene: Central northern Oregon (John Day Basin) . 
R. W. daney, 1927 (Carnegie Inst Wash. Pub. 346). Bridge Creek leaf ahalea, 

heretofore Included In upper part of Clamo fm., properly belong to John Day 
series (OUg.). [See 1927 entry under Clamo fm.] 

R. W. Chancy, 1927 (Carnegie Inst Wash. Pub. 849, pp. 1-22). Bridge Oreeh 
shales.—At least 40 ft. thick. On Bridge Creek consist of layers of leaf-bearing 
shales separated by beds of flne yellow clay up to 1 ft. thick. At Clarnos Ferry 
and at Grays Ranch on Crooked River the intervening clays are thicker and 
coarser than at Bridge Creek. HorizontaUy the leaf shales do not appear to 
extend great distances, probably not more than a few hundred ft., and are sur
rounded by the banded reddish and yeUowish shales characteristic of lower John 
Day. On lithologic and strat. groimds It does not seem possible to draw Une 
btw. the leaf shales and the lower John Day beds with which they are associated. 
Flora Is more closely related to Mio. floras of West than to Bo. [On p. 47 he as
signed Bridge Creek flora to dig,] Bridge Creek sh. here included in John Day 
series. Instead of Clorno fm. 

See under Clamo fm. 
R. W. Brown classifles the flora from Bridge Creek, Oreg., as lower Mio. 

(See recent U. S. G, S. publications.) 

Bridgeport sandstone. (In Wills (2h-eek shale.) 
SUurian: Central Pennsylvania (Perry County). 
E, W. Claypole, 1885 (2d Pa. Geol, Snrv, Rept. F,, pp. 57, 58). Bridgeport aa.— 

Hard flinty ss. 5 ft thick. Overlain by 200 ft. of red sh. and underlain by 
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500 ft. of red sh., all included in Onondaga red and variegated shales. Best 
two exposures are near [S. of] Bridgeport [Perry Co.], on bank of Sherman's 
Creek and near Mr. Egolf s mill In Kennedy's VaUey. 

J. P. Lesley, 1892 (2d Pa. GeoL Surv. Summ. Pinal Bept., voL 2, pp. 761-764). 
The Bridgeport as.. In Salina Lower (Bloomsburg red) sh., is a very singular bed 
of hard fiinty ss., about 8 ft. thick, very hard and solid in middle but more soft 
and shaly toward top and bottom. 

Bridgeport limestone. (In Palo Pinto formation.) 
Pennsylvanian: Central northern Texas (Wise County). 
E. Base, 1918 (Univ. Tex. Bull. 175, pp. 12-13). Bridgepori Is.—Thick-bedded gray 

and yellowish Is. full of crlnolds. Excellent, horizon marker. Is 3± ft. thick 
near Bridgeport [Wise Co.], 5 ft thick near ranch hou.sc of Waggoner ranch; 
eroded to SW. Exposed in W. part of East Bridgeport. Lies 180± ft. below 
Rockhill Is. Is separated from underlying coal seam worked at Bridgeport by 
30± ft of gray morly sh. Appears to belong to Strawn tm. 

Replaced by Willow Point Is. (see 1932 and 1933 entries under Willow Point 
Is.) and included in Palo Pinto fm. by E. H. Sellards, 19.33 (Univ. Tex. 
BuU. 3232, pp. 105, 110). 

Bridgeport sand. 
Subsurface sand in Carbondale and Pottsville fms. (Penn.) of Crawford 

and Lawrence Counties, 111. (See 111. Geol. Surv. Bull. 54, index.) The 
name is also applied to a sand in Mansfield ss. memb. of Pottsville fm. 
of southern Ind. 

Bridger formation. 
Eocene (middle and upper?) : Southwestern Wyoming, northwestern Colo

rado, northeastern Utah (Uinta Mountains region). 
P. V. Hayden, 1869 (U. S. Geol. Surv. Terr. 3d Ann. Rept., p. 191 of 1873 ed.). 

The next group commences not far W. of Bryan and is doubtless a prolongation 
upward of Green River shales. The sediments are composed of more or less flne 
sands and sss., mostly Indurated, sometimes forming compact beds, but usually 
weathering into those castellated and domelike forms which have given such 
celebrity to the "Bad Lands" of White River. Church Buttes, near Fort Bridger 
[Uinta Co., Wyo.], is an example of this group, and shows the style of weathering 
to which I refer, I have called this group the Bridger group, from fact it Is best 
developed in this region. Assigned to upper tertiary. 

F. V. Hayden, 1871 (U, S, Geol, Surv, Terr, 4th Ann, Rept,, pp, 55-58). Bridger 
group.—Leaden-gray, sombre, iu'durated aren. clays intercalated with beds of 
rusty-brown and gray sss., all tending to concretionary structure and disintegrating 
by exfoliation in thin concentric layers. Aren. materials predominote. Covers 
large area E. of Fort Bridger and compose.-, upper part of Bridger Butte. Grades 
Into underlying Green River group, which is lighter colored. 

C. King, 1878 (U. S. Geol. Expl. 40th Par., vol. 1). Bridger group, upper Eocene 
freshwater deposits, is 0 to 2,500 ft. thick. Upper part consists of 1,500 ft. of 
peculiar cloy ss., oUve and drab banded with olive green ; lower part consists of 
1,000 ft of drab and gray ss, with some admixture of clay. Deposited in Washa
kie Lake, On N, side of the Uluta the beds overlap Green River group and come 
In contact with Vermilion Creek group ( = Wahsatch group ot Hayden). 

According to J. D. Sears and W. H. Bradley (U. S. G. S. P. P. 1.32F, 
1924, p. 99) the Bridger deposits are of fluviatUe and fresh-water lake 
origin. 

In Uinta Basin of NE. Utah the Bridger fm. Is overlain by Uinta fra. 
(upper Eocene). (See under Uinta fm.) Far ther NE. in Utah, how
ever, and In SW. Wyo. and NW. Colo., the Uinta fm. is absent and the 
Bridger is uncon. overlain by the much younger Browns Park fm. or the 
Bishop cgl. The Bridger ranges in-thickness up to 2,500 f t For many 
years the Bridger fm. has been divided by vertebrate paleontologists 
of Am. Mus. Nat. Hist, into several named paleontologic zones, each 
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characterized by certain vertebrate genera. These zones have also been 
called, for convenience, Bridger A, Bridger B, Bridger C, Bridger D, and 
Bridger E, in ascending order. In Uinta Basin of Utah the Bridger 
beds eqtiiv. to Bridger A, Bridger B, Bridger C, aud Bridger D are said 
not to be fossiliferous, aud the beds corresponding to Bridger C and D 
have in the past been assigned to Uinta fm. and called Uinta A, whUe 
beds corresponding to Bridger E horizon of Bridger Basin have been 
called Uinta B, the overlying beds (Diplacodon zone) being called Uinta 
C. The lat ter zone (Uinta C) is present only in Uinta Basin, Utah, 
where it is 600± ft. thiek. It is the "true Uinta" of H. P. Osborn, 1895, 
1909, 1929, etc., and is Uinta fm. of U. S. Geol. Survey and other authors. 
Some (all?) members of Am. Mus. Nat. Hist, staff, however, continue 
to follow the old classiflcation, and include in Uinta fm. the beds equiv. 
to Bridger C, D, and E, calling Bridger C and D the Uinta A, and caU-
ing Bridger E the Uinta B. This old classiflcation is foUowed by H. E. 
Wood, 2d (Am. Mus. Nat. Hist. Bull., vol. 67, a r t 5, May 26, 1934, pp. 
241-242), who calls these zones members and applies to them new geo
graphic names, as explained under Blacks Fork memb. of Bridger fm. 

tBridgerian series. 
C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol, 41, pp, 36, 279, 309), Bridgerian series.— 

Sss., 500 f t thick, uncon, underlying Brownian series [Browns Park fm,] and uncon, 
overlying Greenian series [Green River fra.] in Utah. In Colo, consists of 600 ft. 
of shales, occupying same interval. In SW. Wyo. it is 1,500 ft. thick. Widely 
known as the Bridger beds or Bridgerian series. 

Bridge River series, 
Pennsylvanian or Permian (?) : British Columbia, 
C, W. Drysdale, 1016 (Canada Geol. Surv. Summ. Rept. 1915. p. 791. [Assigned to 

"Devono-Carbt.," but later Canada GeoL Surv. repts assign it to "Penn.-Perm."] 

Bridge River augite diorite. 
Post-Lower Cretaceous : British Columbia. 
V. Dolmage, 1934 (Canadian Min. and Met. Bull. 268, p. 422). 

Bridgetimber gravel. 
Tert iary? (Pliocene?) : Southwestern Colorado. 
W. W. Atwood and K. F. Mather, 1932 (U. S. G. S. P. P. 16G). Bridgetimber gravel.— 

Ancient gravel fans of coarse gravel, composed of bowlders and pebbles. Thickness 
0 to i.'0 ft. Contemp. with Los Plnos and Bayfield gravels. Caps Bridge Timtier 
Mtn, SW. of Durango. 

Bridgeton formation. (In Columbia group.) 
Pleistocene: New Jersey. 

. R. D. Salisbury, 1898 (N. J. Geol. Surv. Ann. Rept. State Geol. 1897. pp. 13-15). 
Bridgeton fm.—In general gravel, but contains both sand and loam and occasionally 
cluy. Differs somewhat from overlying Pensauken fm. [restricted] and from under
lying Beacon HIU fm., though difference Is not always grea t Is unlike Beacon 
HIU in containing bits of ironstone derived from Cret. or from Beacon HIU fm. Is 
like Beacon Hill in containing much decayed chert. In general It may be said 
to contain any sort of material which Beacon Hill contain^ and some which it 
does not. In soine places seems uot to be clearly separable from Beacon Hill fm., 
while in others It Ls not easily distinguishable from P*nsauken. In other places It 
Is distinctly separable from the Pensauken and in still others from the Beacon 
HiU. 

R. D. SaUsbury, 1901 (N. J . Geol. Surv. Ann. Rept. State Geol. 1900, p. xxxv). 
Bridgeton fm. Is uncon, with overlying Pensauken fm. restricted and witli underlying 
Beacon HIU fm. Was included in Pensauken fm. of 1895 and earlier repts. 

R. D. Salisbury and G. N. Knapp, 1917.(N. J. Geol. Surv. vol. 8, pp. 11, 62). Bridge-
ton fm.—Chiefiy coarse sand and gravel, Uncon. underUes Pensauken fm. and 
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uncon. overlies Beacon HiU gravel. I t has two contemp. phases so unlike that they 
are best described separately. They will be called Olaasboro phase and Woodmansie 
phase. The Olaasboro is better known ond the more distinctive. It has its dis
tinctive development In SW. part of State. Consists primarUy of gravel and sand, 
arkose In many places. Contains occasional boulders and, exceptionally, seams and 
lenses of clay. Thickness 0 to 60 ft. I ts material is prlntarily quartzose, and Is 
believed to have been brought in largely from N. by rivers and deposited In wide 
valley btw. Amboy and Salem. It may be In part glacial outwash. The Wood
mansie phaae occurs B. and N. of Glassboro phase. I t is not arkose and is without 
crystalline rock, sh., red ss,, etc., of Glassboro phase. It is more largely sand and 
is thinner. Its materials were derived chiefly from the Miocene and Cohansey fms. 

The Bridgeton fm, is now classified as basal fm. of Columbia group in N, J, 
Is of nonglacial origin. 

Named for exposures a t Bridgeton, Cumberland Co. 

Bridgewater member (in Marcellus shale). 
Middle Devonian: Central eastern-New Y^ork, 
G, A. Cooper, 1930 (Am, Jour, Scl,, 5th, vol. 19, pp. 133, 219, e t c ) . Bridgewater 

memb. of Marcellus fm.—The sh. overlying Chittenango memb. of Marcellus fm. 
and underlying Soisville memb. of Marcellus in Chenango and Unadilla Valleys. 
Lower part Is soft, flsslle, slightly aren. sti. especially characterized by Leiorhynchus 
limitare, Conularia, and Styliolina fi^surclla. The succeeding zone is coarser non-
laminated sh. containing Leiorhynchus Uiura associated with many typical Hamilton 
fossils, showing the change in faunal facies to E. No continuous sequence of this 
memb. is exposed In Unadilla Valley, so that a number of ravines must be visited 
in order to construct a coraplete section. Tlie lower part, including transition with 
Chittenango, is shown In Wordens Gulf IVi ml. W. of West WInfleld ; the middle 
of -section Is exposed in gully behind the buildings of Rose Farm % mi. N. of West 
WInfleld ; and the upper part, and Its contact with Soisville memb,, are exposed In 
Seabiidge Farm 2V4 mi. W. of Bridgewater. Markham and Fork Mtns at UnadiUa 
Forks are almost completely composed of Bridgewater sh., the Soisville being also 
top of these elevations. Thickness 200 to 360 ± ft. 

B r i e r s l a t e m e m b e r (of Vu lcan i r o n - f o r m a t i o n ) , 

P r e - C a m b r i a n (midd le H u r o n i a n ) : N o r t h w e s t e r n Mich igan (Menominee 

d i s t r i c t ) . 

C. R, Van Hise and W, S, Bayley. 1900 (U, S. G. S, Menominee folio, No. 62), 
Brier al. memb.—Heavy, black, ferruginous quartzose sL, 100 to 360 ft, thick. 
Middle memb, of Vulcan fm. Underlies Curry ore-bearing memb, and overlies 
Traders ore-bearing memb. Named for Brior Hill. 

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U, 8. G. S. P. P. 184), adopted iron-fm. 
as a lithologic term, and changed age of Vulcan iron-fm. from upper Huronian to 
middle Huronian. 

fBrler Creek marl. 
Oligocene and Miocene: Southeastern Georgia and western .'^outh Carolina. 
E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; pub

lished In 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral 
resources of S. C , pp. 12, 18, name only, not deflned) ; 1908 (S. C. GeoL Surv., 
ser. 4, Bull. 2, pp. 435. 464, 465). Brier Creek phase.—A high grade marl of a 
pale yellow color typically exhibited along Brier Creek, near Jacksonboro, Ga In 
a SiUcifled form it ia probably represented on western scarp of Coosawhatchie River 
near Glfford Station. Overlies King's Creek phase S. of Hue of Cohen's Bluff near 
upper line of Hampton Co., S. C. Assigned to Ollg, 

According to studies of C. W. Cooke this bed in Ga. (type loc.) is 'Flint River 
fm. (Olig,), and at the one locality mentioned in S, C, it Is Hawthorn fm, 
(lower Mio,). 

Brierfield dolomite. 
Upper Cambrian : Northern central Alabama. 
E. 0, Ulrlch, 1911 (Geol, Soc. Am. Bull., vol. 22, pp. 628, 633, 634, pi, 27). Name 

suggested by Charles Butts. Briarfield dol.—Chiefly medium thick-bedded blue and 
gray sUiceous dol., 1,250 f t thick. WeU exposed In Cahabe Valley along Six-Mile 
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Creek, 10 mL SW. of MontevaUo. Not observed elsewhere. Upper 200 ft, blue 
dol , ; the weathered rock above the middle for 400 to 600 ft, is streaked with 
convoluted plates of silica and weathers with drusy incrustat ions; except for 
basal p a r t the lower half Is without chert ; the basal part on weathering Is 
marked by abundant dense residual c h ^ , UnderUes Ketona doL and uncon. 
overUes Upper Camb, blue lss. [Conasanga Is.] and Conasanga sh. [«Conasanga 
Is.]. Basal fm. of Ozarkian system. Named for exposures on Mohan Creek In 
vicinity ot Brlerfleld [correct spelling], Bibb Co. 

B r i g h a m q u a r t z i t e . 
Midd le a n d L o w e r ( ? ) C!ambr ian : N o r t h e a s t e r n U t a h a n d s o u t h e a s t e r n 

I d a h o . 
C. D. Waleot t 1908 (Smithsonian Misc. CoU., vol. 53, No. 1804, pp. 6, 7) . Brigham 

fm.—Massive qtzitic sss. underlying Langston fm. Thickness at Brigham, Utah, 
2,000-f-ft,; in Blacksmith Fork, Utah, 1,260 ft,; In section W, of Liberty, Bear 
Lake Co,, Idaho, 1,000-1-ft. Characteristic Middle Camb. fossils in upper part. 
Type loc. Is W, front of Wasatch Range NE, of Brigham, Box Elder Co., Utah. 

C. D, Waleott, 1912 (U,S.G,S, Mon, 51, p, 153, footnote). Line of separation btw. 
Middle and Lower Camb. occurs somewhere In Brigham qtslte. 

B r i g h t A n g e l s h a l e . (Of T o n t o g roup , ) 
Midd le C a m b r i a n : N o r t h e r n A r i z o n a ( G f a n d C a n y o n ) . 

L. F. Noble, 1914 (U. S. G. S. BuU. 549). Bright Angel ah.—Soft, greenish, mica
ceous, fossiliferous, sandy sh. with two thin layers of brown crystalline Is. locally 
present In middle of fm. Thickness 25 to 376 ft. Consists of (descending) : (1) 
Alternating layers of sh. and purpUsh brown ss. underlain by soft, greenish, mica
ceous Bandy sh., 13 ft . ; (2) snuff-colored Is., locally known as "Snuffy Is." 57 ft.. 
Including 25 ft. of soft sh.; (3) soft, green, micaceous Bandy sh. and thin sss. 
160 f t Middle fm. of Tonto group. Conformably underlies Muav Is. and con-
formably overlies Tapeats ss. Named for Bright Angel Canyon, In waUs of which 
the fm. is WeU exposed. 

L. F. Noble, 1922 (U. S. G. S. P. P. 131B), transferred from Muav Is. to Bright 
Angel sh. 58 [687] ft. of shaly beds containing near base a few beds of mottled 
iB. similar to the mottled lss. of Muav Is. 

B r i g h t D i a m o n d l imes tone . ( I n M o r r i s o n f o r m a t i o n . ) 
U p p e r J u r a s s i c : S o u t h w e s t e r n C o l o r a d o ( O u r a y d i s t r i c t ) . 

J . D. Irving, 1906 (U. S. G. S. Bull. 260, p. 56). [In geologic section of Gold HUl 
given on this page, upper part of McBlmo fm. Is shown an consisting of (descend
ing) : (1) Greenish altered shales and shaly sss . ; (2) Bright Diamond la.; (3) 
Bright Diamond qtzite; (4) reddish and greenish shales and sss. The names seem 
to be derived from Bright Diamond mine.] 

B r i g h t D i a m o n d q u a r t z i t e . ( I h M o r r i s o n f o r m a t i o n . ) 

U p p e r J u r a s s i c : S o u t h w e s t e r n C o l o r a d o ( O u r a y d i s t r i c t ) . 

See u n d e r B r i g h t D i a m o n d Is. 

B r i g h t o n m e l a p h y r . ( I n Bostori B a y g roup . ) 

C a r b o n i f e r o u s o r D e v o n i a n : E a s t e r n M a s s a c h u s e t t s . 

W. W. Dodge, 1881 (Boston Soc. Nat. Hist. Proc , vol. 21, pp. 205-208), applied 
Brighton amygdaloid to fm. now known as Brighton melaphyr. 

L. LaForge, 1932 (U. S. G. S. BuU. 839). Brighton melaphyr.—Greenish, brownish, 
or purplish amygdaloidal melaphyr of basaltic character. Composed of dikes, 
flows, and probably sills Intruded Into and Interbedded with Brookllne cgl. memb. 
and Dorchester si. memb. of Roxbury cgl. Few ft. to several hundred ft. thick. 
Included In Boston Bay group. [B. K. Emerson in U. 8. G. S. Bull, 697, p, 56, 
1917, Included these rocks In Mattapan volcanic complex,] 

N a m e d for o c c u r r e n c e a t B r i g h t o n , 

B r i g u s f o r m a t i o n . 
L o w e r C a m b r i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1014 (Princeton Univ, Contr. to geol. of Newfoundland, No, 4) . 
Brigue fm.—Red shales with nodular Is. Fossils, UnderUes Smith Point fm, 
and overUes Bonavista fm. Included In Etcheminlan series. [Derivation of name 
not stated,] 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES 2 6 7 

Brill sand, 
A subsurface sand in Pottsville fm, (Penn,) of SE, Ohio, 

Brlmfield schist. 
Carboniferous: Central Massachusetts, southwestern and central southern 

New Hampshire, and northern Connecticut. 
B. K, Emerson, 1898 (U, S, G. S. Mon. 29, p. 17, map, pi. 34). Brimfleld schist.— 

Rusty graphitic flbrolite schist. Overlies Paxton whetstone schist 
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 59, 60, 68-72, 86-87, 234-236, and 

map), Brimfleld schist.—Coarse, rusty muscovlte-blotlte schist, full of pyrite, 
graphite, flbrolite, and pink garnet. Includes coccolite Is. Named for occurrence 
at Brimfleld, Mass. Overlies Paxton quartz schist. To E. becomes Worcester 
phylllte. 

E. Callaghan, 1931 (N. Y. Acad. Scl. Annals, vol. 33, pp. 29, 63-74). Brimfteli 
achist restricted and redeflned. Given signlflcance as a fm. rather than a rock 
type. Retained for thin layer of blotlte schist that overlies Paxton feldspathic 
.schist; the blotite schist that underlies Paxton feldspathic schist and was formerly 
included in Brimfleld schist being here named Ware schist. The schist at Brim
fleld, the type loc, Is this upper blotlte schist. Occurs btw. shaft 4 and the 
granite and in W. end of Wachusett-Coldbrook tunnel. Thickness 900 f t to B., 
1,100-1- ft. to W. May be Carbt 

W. G. Foye and A. C. Lane, 1934 (Am. Jour. ScL, 5th, voL 28, p. 138), consider this 
fm. to be pre-Carbf. 

Briones sandstone. (In San Pablo group.) 
Miocene (upper) : Western CaUfornia (San Francisco region). 
A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193). Briones aa.—Pre

vailingly light-colored to whitish, well-washed ss.. In some places pebbly or con
glomeratic, and In general of coarser texture than lower sss. of Monterey 
group, of which It Is top fm. Thickness 2,300 tt . Very fossiliferous, [Fossils 
listed.] Includes the nonperslstent Hercules sh. memb, OverUes Rodeo sh. 
and uncon. underlies San Pablo fm. Named for exposures In Briones Hills, 
Contra Costa Co. 

B. L. Clark, 1921 (Jour. GeoL, vol. 29, pp. 586-614), transferred these beds to San 
Pablo group. 

B. L, Clark, 1930 (Geol, Soc Am, BuU,, vol, 41, pp, 751-770), San Pablo group 
(upper Mio,) includes (descending) Neroly fm,, Clerbo fm,, and Briones fm. 
The latter fm, is locally known as Astrodapsis brewerianua zone. It was formerly 
Included In Monterey group, but Parker Trask (1922) showed that stratigraphically 
and faunally It is more closely related to overlying San Pablo group, [This 
is present approved definition of U, S, Geol. Survey,] 

B r i s c o f o r m a t i o n . 

S i l u r i a n : B r i t t s h Co lumbia . 

C, D, Waleott, 1924 (Smithsonian Misc. Coll., vol. 75, pp. 11, 26, 47). 

Bristol granite gneiss. 
• Ordoviciiin ( ? ) : Central Connecticut 

H. E. Gregory, 1006 (Conn. Geol. and Nat. His t Surv. Bull. 6, pp. 104-105 and 
map). Bristol granite gneiss.—Consists of granite of varying texture and color, 
of gneisses and schists derived from the granite, and of hoi'nbleiide gneiss and 
hornblende schist The typical granite gneiss Is light gray, with gneissoid struc
ture more or less developed by presence of layers of blotlte; the more schistose 
layers have muscovlte. Quartz, orthoclase, some ollgoclase, andesine, and biotite 
are chief components. Garnet nearly always present and in places Is principal 
mineral. Noticeable feature Is presence of rounded and lens-shaped eyes, made 
up of zone of white, granular quartz-feldspar aggregate. Inside which is a dark 
spot composed largely of garnet and chlorite. Covers large part of Bristol Twp. 

H. E. Gregory and H. H. Robinson, 1907 (Conn, Geol, and Nat, H i s t Surv, Bull, 7, 
p. 34), Bristol granite-gneiss was originally a mass of granite and diorite in
truded Into Hartland [Hoosac] schist, 

W, M, Agar, 1934 (-im. Jour. ScL. 5th, vol. 27, pp. 354-374). Bristol quartz diorite 
appears to be older than Brookfleld diorite. 
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B r i s t o l l imes tone . ( I n W a s h i n g t o n f o r m a t i o i t ) 

P e r m i a n : N o r t h e r n W e s t V i rg in i a . 

R. V. Hennen, 1912 (W. Va. Geol. Surv. Rept. Doddridge and Harrison Counties, 
p. 168). Bristol Is.—Buff-colored Is., very often nodular and brecciated. Thick
ness 0 to 4 ft. UnderUes Washington flre clay and overlies Washington ss. 
Named for Bristol, Harrison Co. 

E. L. Core, 1929 (W. Va. Acad. Scl. P roc , vol. 3, pp. 204-205). Near base of Little 
Washington coal near Core, Monongalia Co., occurs a massive, very hard, blue-
gray ss., 10 to 15 ft. thick, here named Dolls Run ss. Beneath this ss. comes 
the siliceous Briatol Is., quite persistent but here commercially unimportant. 
I ts thlck.iess is 2 to 8 ft. The 40 to 50 ft. beneath Bristol Is. Is made up mostly 
of shales and thin shaly sss. except In N. par t of area, where occurs the massive 
Mannlngton ss., 15 to 25 ft. thick. [According to Core and other writers the 
Washington ss. lies much higher In the section than Bristol Is., so whether the 
Is. called Bristol by Core Is true Bristol Is. Is a question.] 

t B r l s t o l f o r m a t i o n . 

P l i o c e n e : N o r t h e r n F l o r i d a . 

E. H. Sellards, 1918 (Fla. Geol. Surv. 10th and l l t h Ann. Bept , p. 51). If 
Altamaha Is retained as a fm. name, restricted If necessary to the deposits con
sisting chiefly of red sands and clays lying above the Miocene, It is very possible 
tha t the similar materials of this area btw. Apalachicola and Ocklocknee Elvers 
may be Included in that fm. If not referable to Altamaha fm., possibly these 
materials may be referred to Citronelle fm., although this should not be done 
imtil fossils can be obtained or continuity of deposition with Citronelle fm. can 
be determined. If these materials can be referred to helther of these fms., 
they may be known as Briatol fm., from their typical exposure In vicinity of 
Bristol, where they are known to He stratigraphically above the Choctawhatchee 
Miocene. 

C. W. Cooke and S. Mossom, 1929 (Pla. Geol. Surv. 20th Ann. Rept.), mapped 
these deposlts 'as Citronelle fm., and abandoned the preoccupied name "Bristol." 

B r i s t o l se r ies . 
P r e - C a m b r i a n : Quebec . 

M. E. Wilson, 1924 (Canada Geol. Surv. Mem. 136, p. 23). 

B r i s t o l B a y s i l t s a n d g rave l s . 
P l e i s t o c e n e : S o u t h e r n A l a s k a . 

J . E. Spurr, 1900 (U. S. G. S. 20th Ann. Rept , pt. 7, pp. 177-178). Bristol Bay 
ailts and gravels, Pleist , extend from Toglak Bay to Bristol Bay. 

B r i s t o l P a s s l i m e s t o n e . 

M i s s i s s i p p i a n ( l o w e r ) : E a s t e r n N e v a d a ( P i o c h e d i s t r i c t ) . 

L G. Westgate and A. Knopt 1932 (U. S. G. S. P. P. 171, pp. 7, 20, map, etc.). 
Briatol Pass Is.—Gray, finely crystalline Is., slightly cherty. Greatest measured 
thickness 305 f t , but full thickness is unknown. Seems to conformably overlie 
West Range Is. (Upper Dev.) and ocCTipies strat. position below Peers Spring 'fm. 
Named for occurrence at Bristol Pass, in summit of hUI Immediately N. of 
benchmark 6149. Fossils (of Madison age) listed. 

B r i s t o w s h a l e a n d s a n d s t o n e . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : S o u t h w e s t e r n I n d i a n a a n d w e s t e r n c e n t r a l K e n t u c k y . 

W. N. Logan, 1924 (Ind. Dept Cons. Pub. 42, pp. 11, 125. Taken from unpub
lished rept. on Perry Co., Ind., by C. A, Malott), Briatol ah. and as.—Underlies 
Mount Pleasant shales and sss, and overlies Buffalo Wallow shales. Belongs In 
upper part of Chester group. Thickness 25 f t In well log In Knox Co,, Ind. 

C. A. Malot t 1925 (Ind. Acad. Scl. Proc , voL 34, pp. 110-132). Briatow as.— 
Thin to massive ss., flne-gralned and hard, often qtzitic, weU Jointed. Occurs In 
upper Chester shales, about 210 ft. above Glen Dean Is.. Thickness usually 3 to 
7 ft., but In places it reaches a known max. of 25 ft. Ues 20 or more f t above 
Siberia Is. and 15 to 35 f t below Mount Pleasant ss. Nameld for exposures a t 
and near village of Bristow, Perry Co., Ind. Also Identified at Buffalo Wallow, 
m ml. W. of Cloverport, Breckinridge Co., Ky., where It Is 0 to 4 ft. thick. 
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M. A. HarreU, 1935 (Ind. Dept Cons. Pub. 133, p. 78), listed (but did not define) 
Gennet Creek fm., 10 to 35 ft. thick, as underlying Mount Pleasant ss. and over
lying Bristow ss. 

Bristow formation. 
Pennsylvanian: Central Oklahoma (Creek County). 
A. E. Fath, 1925 (U. S. G. S. Bull. 759, pp. 13-15). Bristow fm.—Includes aU 

strata btw. Elgin ss. above and base of Tiger Creek ss. memb. below. Consists 
of an interbedded series of ss. and sh. aggregating 600 ± ft. in thickness. The 
sss. are generally gray to yellowish brown and friable. In N. part of Bristow 
quad, some of shales are gray and have considerable thickness. Here and to N. 
beyond this quad. It would be possible to divide the fm. into s t ra t . units, but to 
S. the shales Ijecome thinner, change from gray to red, and lose their identity as 
mappable units, making the fm. a monotonous series of interbedded ss. and sh. 
throughout. Named for Bristow, Creek- Co. 

B r i t o f o r m a t i o n . 

T e r t i a r y : N i c a r a g u a . 

C. W. Hayes, 1899 (Geol. Soc Am. Bull., vol. 10, pp. 285-308 ; and Nicaragua Canal 
Commission Rept , p. 114). Assigned to Ollg. 

A. H. Redfield, 1923 (Econ. Geol., vol. 18. p. 361) and 1924 (Revlsta econOmlca, 
San Salvador, afio 11, No. 4, p. 175), assigned Brito beds ot Costa Rica to Eo. 

Brittania formation. 
Carboniferous (?) : British Columbia. 
O. E. Le Roy, 1908 (Canada Dept. Mines, Gool. Surv. Branch Pub. No. 996, p. 15). 

[Assigned to "Devono-Carbt" Subsequent repts of Canada Geol. Surv. assign It to 
Carbt , to Jurassic, and to Triassic (?) . ] 

B r i t t o n c lay . 
U p p e r C r e t a c e o u s (Gul f s e r i e s ) : E a s t e r n T e x a s ( T r i n i t y a n d B r a z o s R i v e r 

r e g i o n s ) . 
W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 270, 425). Britton clay (from 

W. L. Moreman's unpublished descripition).—Type loc, Britton. NW. par t of Ellis 
Co. Typical thickness 250 ft.; near Dallas 300 or more ft. Mostly blue clay, with 
a few flaggy Is. seams and calc. concretions, tlie latter more abundant near top. 
Grades up into Arcadia Park fm, aud overlies Tarrant fm,, ail ot which are = 
Eagle Ford, 

Broadback series, 
Pre-Cambrian: Quebec, 

H, C, Cooke, 1914 (Canada Geol, Surv. Summ. Rept. 1912, p. 339). 

Broad Branch series. 
Pre-Cambriau: District of Columbia. 
W J McGee, G. H. WlUlams, and N. H. Darton, 1893 (5th Int. Geol. Cong., p. 244). 

Granitic and schistose rocks assigned to Archean. 

B r o a d F o r d s a n d s t o n e . ( I n Pocono s a n d s t o n e . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in ia . 

D. B. Reger, 1925 (Econ. GeoL. vol. 20, pp. 778-779). Broad Ford ss.—A very 
prominent red ss. with distinctive lithology and marine fossils. Occurs a few 
ft. below Langhoine coal In Poverty Gap and is traceable for. several hundretl mi. 
through Appalachian region. Thickness 230 ft. Named for its best exposure in 
Smyth Co., Va. 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 505, 520). Broad Ford as.—Usually reddish brown; occasionally greenish gray 
or rusty ledge; rarely gray; usually thick bedded; frequently hard but often shaly 
and weathering to concretionary or chunky blocks ; marine fossils in several zones. 
Thickness 50 to 300 ft. Lies' a few t t below -Ijanghorne coal aud -5 to 100 ft. 
above Sunbury sh. ; all Included in Pocono series. Type loc. at line btw. Smyth 
and Tazewell Counties, Va., about '/j mi. N. of Broad Ford Village where Laurel 
Creek ot Holston River cuts u gap through ridge known as Pine Mtn on W. and 



2 7 0 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Brushy Mtn on B. Also observed in Montgomery and QUes Counties, Vs., and 
in Mercer, Monroe, Greenbrier, and Summers Counties, W. Va., and across latter 
State, through Pocahontas and Preston Counties, into Pa. 

Broad Top series. 
Carboniferous: Pennsylvania. 

H. D. Rogers, 1836 (let Ann. Bept. State Geol. Pa., pp. 16-18). Included In Coal 
Measures. 

Broadway moraine. 
Pleistocene (Wisconsin stage) : Northern Ohio. Named for village in 

Union Co. See U. S. G. S. Mon. 41, 1902, pp. 531-537. 

Brock shale. 
Upper Triassic: Northern California (Redding (juadrangle). 

J. S. Diller, 1906 (U. S. G. S. Redding foUo, No. 138). Broofc sK conformably over
Ues Hoaselkus Is. in Bnx:k Mtn, whence the name, and has a thickness of about 
400 ft. In lower 300 ft. or more adjoining the Is. the shales are dark, somewhat 
calc, and frequently contain Halobia. Above these come sandy shales, gray and 
reddish in color, and characterized locally by Paefidomo^otia aubcircularia. Is 
overlain, probably uncon., by Modin fm. [Brock sh. is approx. = Swearlnger sL] 

Brock series. 
Pre-Cambrian: Quebec. 

H. C. Cooke, 1919 (Jour. GeoL, vol. 27, p. 263). 

Broekenback HIU formation. 
Lower Cretaceous: Southwestern British Columbia (Harrison Lake re

gion). 

C. H. Olckmay, 1980 (Geol. Mag., vol. 67, pp. 487. 488). Broekenback Hill fm.— 
Aggls., 3,6()0 ft. thick, yieldlnr^ Aucella craasicollia. Assigned to Lower Cret. Over
Ues Pcnlhsiila fm. (Lower Cret). 

BrockvUle granite. 
Pre-Cambrian: Ontario. 

J. P. Wright, 1923 (Canada Geol. Surv. Mem. 134, p. 26). 

Broken Arrow formation. 
Permsylvanian: Northeastern Oklahoma (Tulsa County) and central Okla

homa (Creek County). 

H. H. Wood, 1926 (Okla. (Jeol. Surv. Bull. 35, p. 71), Br'oifcen Arrow fm,—Mostly 
green sh., but Includes a few thin beds of Is. and some ss,, notably In lower 
part, S, of Arkansas Blver, Thickness 350 to 500 ft, or more; thickest toward S. 
Outcrops In a belt 10 to 15 ml. wide, extending from village of Broken Arrow 
[Tulsa Co.] southward to Arkansas Blver and beyond it for several miles. Em
braces all strata btw. Fort Scott Is, below and Dawson coal above. The equiva
lent fms, to N, are (descending) Nowata sh,, Altamont Is,, Bandera sb,, Pawnee 
Is,, and Labette sb. 

BrokeofT andeslte. 
See under Divide Peak andesite. 

Bromide formation. 
Middle Ordovician; Central southern Oklahoma (Arbuckle Mountains). 

E. 0. Ulrlch, 1911 (Geol. Soc, Am, Bull,, voL 22, pi, 27), showed a new fm„ 
called Bromide, ot Black River and uppermost Chazy age, as overlying. In 
places uncon,, Simpson fm, and nncon. underlying Viola Is., in Arbuckle Mtns, 
Okla., the typical region of the Simpson and the Viola. As originally defined 
and used up to this time the Viola rested on the Simpson. 

a O. Ulrlch, 1927 (Okla. Geol. Surv. Bull. 45, pp. 21-32). Simpson fm. of Taff 
comprises at least 3 faunas of exceedingly diverse origin and geographic dis-
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tributlon. None of these faunas, nor any beds that might contain them, are 
found In southern Mo. or Ark. The closing stage, provisionally added to top of 
Bromide div. of Simpson, contains a good representative of Decorah and Prosser 
faunas of Minn. (Black River and lower Trenton). Typical Bromide is of late 
Chazy age [and Is shown as constituting topmost part of Simpson fm.]. 

P . C. Bdson, 1927 (A. A. P. G. BuU., vol. 11, No. 9, pp. 967-975). Simpson tm. 
divided into Bromide group above and "Wilcox" sand below. The Bromide Is 
a series of mag. limes and sands, in places Interbedded with smaU amounts of 
green sh. Thickness 315 to 495 t t In Arbuckle Mtns ; 0 to 600 ft. in Mid-
Continent field. The descriptive term "post-Wilcox" was applied by Luther 
White to these beds to Indicate tha t part of Simpson fm. which is younger than 
"Wilcox" sand. Ulrlch (1911) classlfled Bromide fm. as occurring btw. Simpson 
fm. and Viola is. Taff mapped type loc. of Bromide fm., near Bromide, sec. 19. 
T. 1 S., R. 8 B., as lote>er Viola la. This outcrop was visltwl recently by a party 
of geologists under direction of Okla. Geol. Surv., aud all present agreed that this 
outcrop Is made up of sediments that in every way resemble the "post-WlIcox'' 
well cuttings. I t is suggested by Luther White, the writer, and others that term 
"post-WIIcox" be dropped and that Bromide be retained to designate the group 
of sediments that occurs btw. "Wilcox" sand and Viola lime. 

E. O. Ulrieh, 1928. See under West Spring Oreek fm. 
E. O. Ulrlch, 1929 (Letter dated Nov. 11, 1929, published by C. E. Decker In Okla. 

Geol. Surv. Bull. 55, p. 40, 1931). As used by me in past 2 yrs the Bromide In
cludes aU beds of Black River and Trenton ages that were deposited in Arbuckle 
region. 

E. 0 . Ulrlch, Feb. 1930 (D. S. Nat. Mus. P roc , voL 76, a r t 21, p. 73). See under 
West Spring Oreek fin. 

F. C. Edson, July 1930 ( A A. P. G. BnlL, voL 14, No. 7, p. 947). Bromide fm. 
Is overlain, with angular uncon., by Viola Is. and underlain, with angular uncon., 
by Tnllp Creek fm. 

C. B. Decker, Dec. 1930 ( A A P. G. BuU., vol. 14, No. 12, pp. 1498-1605). 
Bromide fm.—Chiefly IBS., some sh,, some ss,, with a ss, of variable thickness at 
base. Thickness of fm, 171 to 600± ft. Of Trenton and Black River age. Overlies 
TuUp • Creek fm, and underlies Viola is. As Bromide has been used more ex
tensively In connection with the Simpson It seems best to retain it for the upper 
fm, and drop Criner. 

C, B, Decker and C. A. Merritt, 1931 (Okla. Geol. Surv. BuU. 55, pp. 11-12, 98). 
The Simpaon Is here raised to a group, divided Into 5 fms. (ascending) : Joins, 
Oil Creek, McLlsh, Tulip Creek, and Bromide. Heretofore Bromide, in various 
tables, has .been used to represent a number of different horizons, but its last 
use was to llihit it to upper part of section exposed In hUI Just W. of the hotel 
a t Bromide, and it was thought that the fauna represented In this section 
was younger than that found in upper par t ot Simpson elsewhere. Further 
studlea of a section above the 3 artesian wells at NE. edge of Bromide, and 
sections on Robertson ranch about 3 ml. S. of Bromide, have contributed evidence 
to show that certain parts of fauna and the physical characteristics of upper 
part of the Simpson at B. end of mtns are almost Identical with those of upper 
part of Simpson in most of its outcrops. As Bromide has been used more exten
sively and longer in connection with the Simpson, it Is thought better to retain 
it as the name for upper fm. of this group and drop Criner, which was a t 
flrst the name of a memb., but later was raised to fm. name before it was realized 
the fauna at Rock Crossing in Criner HlUs is largely a duplication of upper 
Simpson fauna to N., with addition of several apparently local forms. Nam'ed for 
town of Bromide, Johnston Co,, where type section was made on a hill NW, 
of Oalbralth Hotel. 

B. O. Uhlch, 1933 (Geol. Soc. Am. BnU., vol. 44, p. 105). Bromide fm. Included 
In Simpson group. Typical Bromide correlates with Lowville. 

B r o m l e y sha le . ( I n C y n t h i a n a f o r m a t i o n . ) 
Middle Ordov ic i an ( T r e n t o n ) : S o u t h w e s t e r n Ohio a n d n o r t h e r n K e n t u c k y . 

E. 8. Bassler, 1906 (U. S. Nat. Mus. P roc , voL 80, p. 9) . Bromley ehales.^Drab 
to dark-blue shales, 30 ft. thick, underlying Point Pleasant Is. and outcropping 
along Ohio Elver bank opposite Cincinnati, Well exposed along river Just below 
Bromley, Kenton Co., Ky. Characterized by trllobite remains and a form of 
Dalmonella. 
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B. S, Bassler, 1915 (U, S. Nat, Mus, Bull, 92, vol, 2, pi, 2) and 1919 (Md, Geol, 
Surv, Carilb, and Ord, vol,, p, 51), and A. F, Foerste, 1924 (Canada Dept, Mines, 
Geol, Surv. Mem. 138, geoL ser. No. 121, chart opp, p, 58), divided Cynthiana 
fm. Into (descending) Rogers Gap, Gratz, Bromley, and Greendale, 

B r o n c h o M o u n t a i n g r a n i t e , 
P r e - C a m b r i a n : C o l o r a d o (Gold B r i c k d i s t r i c t ) . 

K, D, Crawford and P, G, Worcester, 1916 (Colo, Geol, Surv. BuU. 10). A com
paratively small body of granite unlike the ordinary kind is exposed on Broncho 
Mtn [Gold Brick d is t , Gunnison Co,], about ^ mi, SE. of top. Since this 
rock differs materially in composition, texture, and color from rest of granite 
of dist., it has been mapped separately and for purposes of reference Is here 
called Broncho Mtn granite. Is commonly reddish, but fades very rich In blotlte 
are almost black. 

Bronson formation. 
Bronson group, 

Pennsylvanian: Eastern Kansas, Iowa, Oklahoma. 
G. I. Adams, 1904 (U, S, G. S. Bull, 238, pp. 1, 17, 21). Bronaon fm.—Heavy 13. 

fm., 60 to 80 f t thick, including some ss. and sh. OverUes Dudley sh. and under
lies Chanute sh. [Chanute as here used includes Cherryvale sh.. Drum Is. and 
Chanuteeh. ] Includes (ascending) Hertha Is., Ladore sh.. Mound VaUey [Bethany 
FaUs] Is., Galesburg sb., and Dennis [WInterset] Is. 

In succeeding years this name had very Umited usage in the Uterature, but 
when used it was applied to beds beneath Cherryvale sh. and above 
Dudley sh. 

R. C. Moore, 1931 (Kans. Geol, Soc, 5th Ann, Field Cont correlation char t ) , deflned 
Bronaon group as extending from top of WInterset Is. (above) to base of sh. and 
channel ss. underlying Hertha Is. and resting uncon. on Pleasanton sh. 

B. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Fleld Cont Guidebook, Aug. 28 to 
Bept. 3, pp. 90, 97). Bronaon group [restricted].—Bronaon was introduced by 
Adams in 1904 for prominent compact group of lss. In lower part of Missouri series 
which until recently has been designated Hertha (here renamed Sniabar la., as 
explained under Hertha Is), Bethany Falls, and WInterset This group ot Iss. 
nnd associated shales, which are now referred to (ascending) the Swope, Galesburg, 
and Dennis fms., form a distinct and very persistent s t r a t unit traceable from 
Iowa to southern Kans. The distinction from associated strata Is, however, mainly 
Uthologlc, and accordingly physiographic, rather than paleontologic. The div. is 
a convenient and natural one from s t r a t standpoint. [The Swope Is. of Moore 
rested on what he called Ladore sh. and treated as top fra. of his Bourbon group 
(new name). R. C. Moore and G. E. Condra (Oct. 1932 revised classification 
chart of Penn. rocks of Kans. and Nebr.) used Bronaon group as redefined by 
Moore In Aug.-Sept, 1932, and this same definition was used by Moore In 1935.] 

J. M. Jewett, 1933 (Kans. Acad. Scl. Trans., vol. .36, p. 131). Type loc of Bronaon 
group Is near Bronson, Bourbon Co,, Kans, The group is recognized from SW. 
Iowa to northern Okla, Extends from top of WInterset Is, to base of Sniabar Is. 

B. C, Moore, May 1, 1935 (Dnlv, Kans. Bull. 20, table opp. p. 14). Base of Bronson 
group Is base of Hertha Is., which overllea Bourbon group; latter includes all rocks 
down to base of Warrensburg ss, 

N, D. Newell, May 15, 1935 (Kans, Geol, Surv, Bull, 21), Bronson fm. as first 
deflned by Adams Included from top of Dennis Is, to base of Hertha Is. [Bourbon 
fm. included In Bronson group on p, 19 and excluded on p. 21.] 

B. C. Moore, 1936 (Kans. GeoL Surv. Bull. 22, pp. 41, 43, 70). Bronaon group as here 
used Is as deflned by Adams. It conformably overlies Bourbon fm. and underlies 
Fontana sh., basal fm. of Kansas City group as here restricted. Is chiefly Is. 
Includes beds from base of Hertha Is. up to top of Dennis Is^, and corresponds to 
lower part of Kansas City group as previously defined. Thickness in type region 
(vicinity of Bronson, Bourbon Co., Kans.), 100 ± f t . ; In Kansas City area, 85 ± f t ; 
In southern Kans. 150 to 175 f t 

T h e U. S. Geol. S u r v e y h a s n o t y e t g iven c o n s i d e r a t i o n to t h e r e v i v a l of 
B r o n s o n a n d r e s t r i c t i o n of K a n s a s Ci ty fm., for use in i t s pub l i ca t i ons . 
( S e e Kans . -Nebr . c h a r t compUed by M. G. W i l m a r t h , 1936.) 
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t B r o o k e f o r m a t i o n . 

L o w e r C r e t a c e o u s : N o r t h e a s t e r n Vi rg in ia . 

L. F. Ward, 1895 (U. S. G, S. 15th Ann. Rept., p, 321), Because the beds are most 
typicaUy developed in vicinity of Aquia Creek, I have decided to give name Aquia 
Creek aeriea to memb, of Potomac fm. designated as "Brooke" by Professor Fontaine. 
[The compiler has been unable to find that Fontaine published the name Brooke fm. 
prior to 1905. He did, however, in U. S. G. S. Mon. 6, 1883, and Mon, 15, 1889, 
describe and figure a large fossil flora from vicinity ot Brooke Station, 9 ml, N, of 
Fredericksburg, Va,, but he seemed to studiously avoid using the name Brooke beds. 
In U, S. G. S. Mon. 48, p. 360, 1905, L. F, Ward published a letter from Prof, 
Fontaine dated Feb. 12, 1886, in which the term Brooke beds is casually used once. 
On p. 478 of Mon. 48 Fontaine calls the beds at Brooke locality the Aquia Creek 
beds. On p. 482 he calls them Aquia Creek horizon or Brooke beds. On p. 488 
he mentions the Aquia Creek or Brooke beds, also the Brooke beds, and mentions 
Brooke beds on p. 575.] 

L. F. Ward, 1905 (U. S. G. S. Mon. 48, pp. 402, 598). Brooke fm. replaces .iquia 
Creek seriea. Admitted on my part that "Aquia Creek" was published by Professor 
Clark a few months earlier than by me, and must apply to the Eocene beds if used 
at all, though It Is- only a Portion of Mr, Darton'a Pamunkey. For the Potomac 
beds called by me Aquia Creek series Professor Fontaine's term "Brooke" must be 
retained, Brooke fm., 150 ft. thick, overlies Mount Vernon beds. 

T h e use of t h e t e r m s "Aqu ia Creek s e r i e s " a n d " B r o o k e fm." w a s discon
t i n u e d y e a r s ago . A c c o r d i n g to W, B . C l a r k a n d B, L. Mi l le r (Va. Geol. 
Su rv . Bul l . 4, 1912) the beds descr ibed u n d e r those n a m e s a r e iuc luded 
in P a t a p s c o a n d P a t u x e n t fms. of p r e s e n t n o m e n c l a t u r e . 

Brookfleld d io r i t e . 

O r d o v i c i a n ( ? ) ; W e s t e r n C o n n e c t i c u t 

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, p. 107'and map). 
Brookfleld diorite extends from near New Milford southward to Brookfleld Center. 
with length of about 8 mi. and width of 1 mi. Is usually massive, but shows also 
gneissoid and even schistose phases. Both light and dark types are present in fm. 
Intrudes Poughquag qtzite [Lower Camb.] and the schists of the region [Berkshire 
and Hoosac, of Ord. age]. 

W. M. Agar, 19:H (Am. Jour. Sci., 5th, vol, 27, pp. 354-374). Brookfleld diorite Is 
older than Thomaston granite and appears to be younger than Bristol quartz diorite, 
Hartland schist, and Becket granite gneiss. 

B r o o k l i n e c o n g l o m e r a t e m e m b e r (of R o x b u r y c o n g l o m e r a t e ) , 
D e v o n i a n or C a r b o n i f e r o u s : E a s t e r n M a s s a c h u s e t t s ( B o s t o n B a s i n ) . 

B, K, Emerson, 1917 (U, S. G, S. Bull. 507. pp. 56-57). Brookline cgl. memb. ot 
Roxbury cgl.—Massive cgl., 500 to perhaps 2,000 ft. thick, which contains some 
layers or pockets of ss. and a few thin lenses of si. At some places along S. 
margin of basin Its base Is a slaty or serlcitic qtzito, but a t most places it Is a 
coarse Ill-sorted cgl, containing some pebbles or small bowlders more than a foot 
through. Extensively exposed at Brookline. Is basal memb. of Roxbury cgl. 

See a l so L, L a F o r g e , 1932 (U. S. G. S. Bul l , 839) , w h e r e t h i c k n e s s of 1 ,200± 

ft, is given, 

B r o o k l y n f o r m a t i o n . 

C a r b o n i f e r o u s : B r i t i s h Co lumbia . 

O. E. Le Roy, 1012 (Canada Geol. Surv. Mem. 21, pp. 19, 26, 33), 

B r o o k l y n m o r a i n e . 
P l e i s tocene ( W i s c o n s i n s t a g e ) : S o u t h e r n Wiscons in , Shown on m o r a i n e 

m a p (pi , 23) of U,S .G,S ,P ,P , 106, 1918, N a m e d for B rook lyn T w p , 

D a n e Co, 

B r o o k l y n gneiss , 

P r e - C a m b r i a n : N e w York Ci ty . 

C, P, Berkey, 1933 (16th Int, Geol, Cong, Guidebook 9, pi, 7) . 
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Brooks bed. 
Mississippian: Northwestern Kentucky. 
A. F, Foerste, 1910 (Ky. Geol. Surv. Rept. Prog. 1908 and 1909, p. 83), Brooks 

div.—The upper, medium-grained part ot Knobstone fm, at Stephensport, Bi'ecken-
rldge Co,, may represent Brooks bed, and the lower fine-grained part Includes New 
Providence clay sh. 

Derivation of name not explained; may be from Brooks, BuUitt Co., Ky. 

Brookvllle clay. (In AUegheny formation.) 
A clay bed, 0 to 8 ft. thick, underlying Brookvllle coal, lying 0 to 25 f t 

above base of Allegheny fm. in Pa. and adjacent States. 

Brookvllle terrane. 
Cretaceous: Kansas, 
C, [R,] Keyes, 1915 (Iowa Acad, Scl, Proc, vol, 22, p. 255), Brookville terrane, 

sss,, 150 ft thick. Underlies Cawker terrane (shales) and overllea Pete terrane 
(shales). Included In Dakotan. [Derivation of name not stated, but probably 
Brookvllle, Saline Co., north central Kans.] 

Brookwood coal group. 
Pennsylvanian: Central Alabama. 
A group of coal beds in upper part of PottsviUe fm. Includes Brookwood, 

Mllldale, and Carter coals. 

Broomhill facies. 
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol., Pub. 98, 

pp. 77, 100, etc., 1931) to the lithologic facies of New Providence fm. a t 
its type loc. 

Brosseau formation. 
Upper Cretaceous: Alberta. 
J. A. Allan, 1918 (Canada Geol. Snrv. Summ. Rept. 1917, pt. C, p. 12). Included 

In BeUy Blver eerles. 

Brougher dacite. 
Tertiary (upper Miocene?) : Central Nevada (Tonopah district) . 
J. E. Spurr, 1905 (U. S. G. S. P. P. 42, pp. 44, 50, map, etc.). Brougher dacite.— 

Composes Butler, Brougher, Slebert, aud Golden Mtns. Tonopah dist Intrudes 
earUer andeslte. Fraction dacite breccio, Tonopah rhyolite dacite, Slebert tuffs, 
and overlying basalt Is apparently of about same age as Oddle rhyolite and of 
same nature and origin. 

J, A. Burgess, 1909 (Econ, GeoL, vol, 4, pp, 681-712), assigned this fm, to Plio.; 
T. B. Nolan (personal commnnicarion Jan, 1933) considers It to be same as 
Oddle rhyoUte. 

Broughton series. 
Pre-Cambrian: Quebec. 

J. A. Dresser, 1910 (Canada Geol, Surv, Summ, Rept, 1909, p, 190). 

Brown sand. 
A subsurface sand, of Penn.(?) age, in Stephens Co., southern Okla., 

lying at 2,100 ft. depth In Empire pool, the Smith sand lying at 2,000 ft. 
and the Blaydes at 2,200 ft. 

Brown oil sand. 
A subsurface sand in Tri-Ck)unty oil field, SW. Ind., lying 20 to 60 ft. below 

Oakland City sand. 
Brown zone. 

A petroliferous zone, about 250 ft. thick, in Fernando group of Long Beach 
fleld, Los Angeles Basin, Calif. Lies lower than Alamltos zone and 
higher than Bixby zone. Named for fact Petroleum Midway Brown No. 
1 well is thought to be the discovery well of this zone. 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 2 7 5 

B r o w n Creek bed. ( I n S t r a w n f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l T e x a s (Co lo rado R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 374, 381). Brotcn 
Creek bed.—Friable white ss., 240 ft. thick, with 25 ft. ot blue clay about 40 ft. 
from top. Memb. of Strawn div. OverUes Big Valley bed and underlies Spring 
Creek bed. 

N a m e d for B r o w n Creek , Mil ls Co. 

B r o w n i a n se r ies . 

A t e r m i n t r o d u c e d by C. [R . ] K e y e s to inc lude B r o w n s P a r k fm. ( l a t e Mio. 
o r e a r l y P l io . ) a n d U i n t a fm. (Eo . ) of U t a h . 

B r o w n Mead fo rma t ion . 

L o w e r O r d o v i c i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Princeton Univ, Contr. to geol. of Newfoundland, No. 4) , 
Brown Mead fm.—-Gray shales carrying Bryograptua. Basal tm. of ClarenvlIIe 
series. Overlain by Apsey tm. and underlain by ElUott Cove fm. (Upper Camb.). 
[Derivation of name not stated.] 

B r o w n s M o u n t a i n g roup . 

O r d o v i c i a n : N o v a Scot ia . 

M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1010, p. 241). 

B r o w n s P a r k f o r m a t i o n . 

T e r t i a r y ( l a t e Miocene or e a r l y P l iocene) : N o r t h w e s t e r n Co lo rado a n d 
n o r t h e r n e a s t e r n U t a h ( U i n t a M o u n t a i n s r e g i o n ) . 

J. W. Powell 1876 (Geology of eastern part of Uinta Mtns, pp. 40, "44, 168). 
Brown'a Park group.—Sss., gravel, lss., concretionary and stratlfled flints, 0 to 
1,800 ft. thick. In some places cgls. having a great development are found a t 
base. Uncon. underlies Bishop Mtn. cgl. [according to geologic column on p. 40, 
but according to later pp. the two fms. do not appear to be lu contact]. Uncon. 
overlies Bridger group and older rocks. Well represented at Brown's Park, NE. 
Utah and NW. Colo, and in a dist. stretching to SW. beyond Snake and Yampa 
rivers. [The early writers used group In sense that modern writers use fm. The 
Browns Park "group" of Powell is same as Browns Park fm. of present nomen
clature, the true Uinta fm. (Diplacodon zone), which overlies Bridger fm. In Uinta 
Bosln (S. of Uinta Mtns), being absent in NE. Utah and NW. Colo.] 

F o r m a n y y e a r s B r o w n s P a r k fm. of E . end of U i n t a M t n s , i n N E . U t a h 

a n d N W . Colo., w a s supposed t o be s a m e a s U i n t a fm. of U i n t a B a s i n , 

w h i c h l ies t o S. of U i n t a M t n s , a n d t h e t w o n a m e s w e r e used in t e r 

c h a n g e a b l y . 

J. D. Irving, 1896 (N, Y, Acad, Scl. Trans., vol. 15, p, 255). The lltbological char
acteristics of Brown'a Pjirk beda of Utah are exceedingly peculiar and entirely 
different from those of any other tertiary in region. The most characteristic strata 
are a very soft, friable, siliceous silt, everywhere thinly bedded and throughout 
highly calc They differ entirely from those of the Eocene Bridger group to N. of 
the mtns and the Uintah (Eocene) to the S., In containing comparatively little 
clay and being everywhere very soft. The Bridger is characterized by a grayish or 
greenish tinge and the Uintah by a prevailing brownish red color, whilst the 
Brown's Park Is always white. But most Important difference Is In texture. Only 
fossil found In Brown's Park beds was a fragment of bone which Dr, Wortman, of 
Am. Mas. Nat. His t , Is of opinion could not have been deposited earUer than PUo. 
or at most Mio. 

J. D. Sears, 1924 (Geol. Soc. Am. BuU., vol. 36, pp. 279-804) and 1920 (U,S,G.S. 
Bull. 781B, pp. 16, 22). Writer believes Bishop cgl. l s=basa l memb. of Browns 
Park fm. of Uinta Mtn region. 

W. H. Bradley, 1932 (Wash. Acad. Scl. Jour., vol. 22, No. 11, p. 318) and 1936 
(U.S,G,8,P,P, 185, I) demonstrated that Bishop cgl. Is older than Browns Park 

fm., and J . D. Sears accepts Bradley's evidence. 

T h e few fossUs t h a t B r o w n s P a r k fm. h a s y ie lded a r e r e g a r d e d a s Mio. 
o r poss ib ly PUo. T h e U. S. Geol. S u r v e y t e n t a t i v e l y classifles t h e fm. 
a s l a t e Mio or e a r l y P l io . 
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Brownsport formation. 
Silurian (Niagaran) : West-central Tennessee and northeastern Mississippi. 
A. P. Foerste, 1903 (Jour. GeoL, vol. 11, pp. 566-583, 681-708). Brownaport bed 

(of Niagara age).—Richly fossiliferous white Iss. and calc. clays, 120 ft. thick, 
overlying Dixon red clays and forming top of 811. section In Tenn. River Valley. 
Uncon. underlies Linden fm. (Helderbergian), or, where that Is absent, the 
younger Hardin ss. [As thus deflned Included at top the beds of Cayugan age 
later separated under name Decatur la. Some geologists, however, still classify 
the Decatur as Niagaran and include it in the Brownsport. A. P. Foerste stated 
(Denison Dnlv. Bull., Jour. Scl. Lab. vol. 30, 1935, pp. 197-198) Decatur fauna Is 
Niagaran.] 

Now subdivided into (descending) Lot)elville shaly Is. memb.. Bob crystal
line Is. memb., and Beech River shaly Is. memb. Underlies Decatur Is. 
and overlies Dixon earthy Is. memb. of Wayne fm. 

Named for Brownsport Furnace, Decatur Co. 

Brownstown marl (restricted). 
Upper Cretaceous (Gulf series) : Southwestern Arkansas, northwestern 

Louisiana, and northeastern Texas. 
B. T. HIU, 1888 (Ark. Geol. Surv. Ann. Rept 1888, vol. 2, pp. 72, 86-87, 188) ; 

1894 (Geol. Soc Am. Bull., vol. 5, p. 302, pi. 12) ; 1901 (U.S.G.S. 2l8t Ann. 
Bept, pt. 7, p. 340). 

A. C. Veatch, 1906 (U.S.G.S.P.P. 46, p. 25). Brownatown marl.—This name was 
flrst applied by HIII [flrst reference above] to marl beds typically developed 
at Brownstown, Ark., which at that time he thought were above the Annona 
(White Cliffs) chalk. In his rept. on geology of part of Tex., Ind. Ter., and 
Ark. adjacent to Red River [second reference above] he used Brownatown to in
clude all beds btw. Annona chalk and Washington (Nacotoch) beds. Later (1901 
reference above], appreciating that the beds at Brownstown are below the An
nona chalk, he gave them their right strat. position, but included with them the 
marls which overlie the Annona chalk. The term Is now deflned to Indnde the 
blue clay marls btw. Bingen sand and Annona chalk. 

In 1926 L. W. Stephenson and C. H. Dane (U.S.G.S. Press BuU. 8823, 
Sept 10), 1927 (A.A.P.G. Bull., vol. 11, p. 8) , and 1929 (Ark. Geol. 
Surv. BuU. 1, p. 46) divided tBingen sand into Woodbine sand below 
and Toklo fm. above, and restricted Brownstown marl to lower part of 
Veatch's Brownstown marl, the new name Ozan fm. being applied to the 
upper uncon. part of the Brownstown of Veatch. The village of Browns
town, Sevier Co., Ark., is located on top of Brownstown marl as thus 
restricted by Stephenson and Dane. 

According to L. W. Stephenson, 1928 (Am. Jour. Scl., 5th, vol. 16, p. 492), 
and 1929 (A.A.P.G. BuU., vol. 13, No. 10), the Brownstown marl 
overUes Bonham clay and uncon. underlies Annona chalk tn NE. Tex. 

Brownstown sandstone. (In Kanawha formation.) 
Pennsylvanian: West Virginia. 
I. C. White, 1903 (W. Va. Geol. Surv. voL 2, p. 586). Brownatown ss.—Massive ss., 

25 to 35 tt. thick, lying a short distance below C:ampbells Creek coal and 35 
ft. above Brownstown coal. Has been quarried at Brownstown and Montgomery. 

Brownstown Hills sandstone membeh 
Mississippian: Southern Indiana. 
P. B; Stockdale, 1981 (Ind. Dept. Cons., Div. Geol., Pub. 98, pp. 76., 172, 174, 

175, 237, 239, 240, 245). Brownstown Hills ss. memb. of Edwardsville fm.— 
The ss. bed or set of beds with a brachlopod fauna dominated by several species 
of Splrifer, which lies upon Floyds Knob Is. In NW. Washington Co, and In 
Jackson Co., In general E. of a line running from SW. comer of the Co. NB. of 
douston. At SparksvUle quarry, 1 mi. E. of Sparksville, It consists of 17 ft. 
of massive bedded ss. On SW. side of Brownstown Hills, slightly W. of Browns
town, it Is 20 ft. thick; near old Goes MIU, 6 ^ mi. N. of Medora, it Is 6 to 6 
ft thick; at Medora Knob it consists of 11 ft. of massive, gray to buff, bedded 
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ss. with thin sh. par t ings; a t Fort Eitner it is 26 ft. thick. Pinches out to 8. 
and E, of McKinley, Washington Co. Named for tact It caps Brownstown HlUs 
of south-central Jackson Co. 

t B r o w n t o v m s a n d s t o n e . ( I n M o n o n g a h e l a f o r m a t i o n . ) 

P e r m s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a , n o r t h e r n W e s t V i rg in i a , a n d 

e a s t e r n Ohio. 

I. C. White, 1891 (ir.S,Q,S. BuU. 65, p. 58). Browntown as.—Hard, masaive, 
gray ss., 0 to 35 ft, thick. Lies 5 to 20 ft, below Waynesburg coal and overlies 
Little Waynesburg coal. Finely exposed along bed and bluffs of Ten Mile Creek, 
at and below Browntown, Harrison Co,, W. Va, It Is sometimes caUed "Oilboy" 
sa., from a rocky cut of that name near Mannlngton, Marlon Co., W. Va. 

1. C. vnilte, 1903 (W, Va. GeoL Surv, voL 2, p, 150). Oilboy as.—Was formerly 
termed Browntown ss., from a locality In Harrison Co,, but as there Is a Browns
town ss, in Kanawha C^., W. Va., It was concluded best to change the name of 
this ss, to Oilboy. 

R e p l a c e d by Oilboy ss . memb . 

B r o w n v l l l e s l a t e . 
N a m e l i s ted in U.S.G.S, BuU. 191 a n d c r ed i t ed t o C. T . J a c k s o n , Geol. 

r ep t . pub l ic l a n d s of Maine , vol. 1, p . 37, 1837. T h e n a m e w a s n o t de 
fined, b u t only c a s u a l l y r e f e r r e d to, by J a c k s o n on p . c i ted . H e a l s o 
easuaUy used t h e n a m e on pp. 76 a n d 91 of F i r s t Rep t , on geol, of S t a t e 
of Maine , 1837, b u t ev iden t ly d id no t i n t e n d i t a s a geologic n a m e . 

B r o w n v l l l e Umestone , ( I n W a b a u n s e e g roup , ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , s o u t h w e s t e r n I o w a , a n d e a s t e r n 
K a n s a s , 

G. E, Condra and N. A, Bengston, 1915 (Nebr, Acad, Scl, Pub,, vol. 9. No. 2, pp. 
17, 29). Broionui/ie Is.—Basal part of Admire (1) tm. Overlies McKissick Grove 
shales and is separated from overlying Asplnwall Is. by 10 to 25 ft. of sh. Is 
light bluish green ; upper part somewhat nodular; lower part massive. In section 
3 mi. S. and 2 mi. W. of Falls City it consists of 2 issi separated by 7 Inches of 
bluish sh. and weathered Is. Thickness 2 ^ to 6 ft. 

G. E. Condra, 1927 (Nebr, Geol, Surv, Bull, 1, 2d ser,, pp. 73, 74, 81, 89). Brown-
ville la.—Two grayish iss. separated by a thin sh. Thlckpcss 3 to 5 ft. Top Is. 
Is usually thinner; lower one forms rotmded blocks. Both beds weather yellowish 
or brownish. Is basal bed of Admire sh, memb, of Wabaunsee tm. Named for 
exposures low In Missouri bluffs S, of Brownvllle, Nemaha Co,, Nebr, 

B. C: Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3), restricted Admire sh. to beds above Brownvllle Is,, and treated latter 
a s a distinct fm,, and this definition was adopted by Moore and Condra in their 
Oct. 1932 revised classification chart of Penn, rocks of Kans, and Nebr. 

G, E, Condra, 1935 (Nebr, Geol, Surv. Paper No. 8, p. 9) . Brownville la. fm.—Top 
fm. of Wabaunsee group restricted. Overlies Pony Creek sh. fm. and underlies 
Admire group. 

See Kans . -Nebr . c h a r t compi led b y . M . G. W i l m a r t h , 1936. 

t B r o w n w o o d d iv is ion . 
P e n n s y l v a n i a n : C e n t r a l T e x a s . 

E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pi. 3, p. Ixvll). [Brouinicoorf-
Ranger series on p. Ixvll and Brownwood-Canyon on pi. 3 ] Lss. and sss. contain
ing considerable salt and some oil and gas. Overlies Milburn-Strawn series .and 
underlies Waldrip-Cisco series. Named for Brownwood, Brown Co. 

E. S. Tarr, 1890 (Tex. Geol. Surv. 1st Ann. Rept , pp. 204-207). Brownwood div.— 
Chiefly Is., but alternating with. ss . ; no coal. Thickness 1,300 ft. Underlies 
Waldrip coal dlv. and overlies Milburn shales. 

E. T. HUI, 1901 (U. S. G. S. 21st Ann. Rept , pt, 7, p, 98), Brownwood div. now 
Includes Milburn dlv. of Tarr and overlies Richland dlv. [See 1901 entry under 
Milbum shales] 

C, H. Gordon, 1911 (Jour, Geol,, vol. 19, p. 117). Brownwood div. now includes 
Brownwood and Milburn of Tarr, and Is = Canyon dK. 
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F. B. Plummer and E. C. Moore, 1922 (Unlv. Tex. Bull. 2132, p. 13). Brownwood 

and MUbum of Tar r practically = Canyon group. 

N a m e d for B r o w n w o o d , B r o w n Co. 

B r o w n w o o d s h a l e m e m b e r (of G r a f o r d f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l T e x a s ( B r o w n Cqun ty , Co lo rado R i v e r r eg lo i i ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Kept., pt. 1, pp. 387, 389). Brownwood 
bed.—Chiefly bluish, slightly sandy clay, though dark blue to black carbonaceous 
shaly clay, or even sh., is common at southern end, and lenticular beds of ss. uf 
considerable extent occnr In places. Fossiliferous. Thickness 200 to 250 ft. 
Memb. of Canyon dlv., near base. Underlies Adams Branch Is. and beUeved to 
overlie Rochelle cgL, but may belong to same horizon as the Rochelle. 

P, B, Plummer and R, C. Moore, 1922 (Jour. Geol.. vol. SO, pp. 24. 8 1 ; Unlv. Tex, 
Bull, 2132), Graford fm. Is composed of Adams Branch Is. memb. (at top) and 
Browmoood ah. memb., which was named by Drake. The Brownwood memb. con
sists of dark-gray and blue clay sh. weathering to light gray and yellow. I t 
contains Bome lenses of ss. and a number of thin beds of Is. Is 180+ f t thick at 
Brownwood and at least 400 ft, thick at Graford. As here deflned t t overlies 
Pelo Pinto Is, and Includes Rochelle cgl. a t or near base. Near Brownwood i t 
includes Capps Is, lentil In lower part, and in Palo Pinto Co. it includes a fairly 
continuous ss, lentil designated Oran ss. 

E. H, Sellards, 1933 (Unlv, Tex, Bull, 3232, pp. 105, 109), revised the definition 
of Brownwood by transferring Capps Is. to top of underlying Strawn fm. 

P. M. Bullard and R. H. Cuyler, 1935 (Unlv. Tex. Bull. 3501, p. 201), followed 
Sellards' definition of Brownwood sh. and Capps Is. 

N a m e d fo r B r o w n w o o d , B r o w n Co. 

T h e U. S. Geol. S u r v e y a t p r e s e n t t r e a t s C a p p s Is. a s t o p m e m b . of M i n e r a l 
We l l s fm., t h e u p p e r fm. of S t r a w n g r o u p , a n d does n o t u s e Brownioood . 

B r o w n w o o d Canyon . 

U. S. O. S. Bul l . 191, p . 77, l i s t s B r o w n w o o d Canyon, D u m b l e , 1890, Tex . 
Geol. S u r v . 1s t A n a R e p t , pi . 3 , p . IxvU. O n pi . 3 E . T . D u m b l e showed 
B r o w n w o o d - C a n y o n div. u n d e r l y i n g W a l d r i p - C i s c o div . a n d o v e r l y i n g 
M i l b u r n - S t r a w n d iv . On p . Ixvl l h e ca l l ed t h e r o c k s o c c u p y i n g t h e s a m e 
s t r a t . pos i t ion t h e B r o w n w o o d - R a n g e r se r ies . 

B r u c e se r i e s . 
P r e - C a m b r l a n ( e a r l y H u r o n i a n ) : , W e s t e r n O n t a r i o . 

W. H. Collins, 1914 (Canada Geol. Surv. Mas. BuU. No. 8, p. 26). Inclndes (de
scending) : Serpent qtzite, Espanola Is., Espanola graywacke, Bruce is., Bruce cgl., 
and Misslssagi qtzite. 

C. K Lelth, R. J. Lund, and A Lelth, 1935 <U. 8. Q. S. P. P. 184), assigned these 
rocks to early Huronian, 

B r u c e l imes tone . 

P r e - C a m b r i a n ( e a r l y H u r o n i a n ) : W e s t e r n O n t a r i o . 
W. H, Collins. 1916 (Canada Geol, Surv. Mus. Bull. No. 22, p, 4) , One ot fms. of 

Bruce series. 
C. K, Lelth, H, J. Lund, and A. Lelth, 1935 (U. 8. G. 8. P, P, 184), assigned these 

rocks to early Huronian, 

B r u c e c o n g l o m e r a t e . 

P r e - C a m b r i a n ( e a r l y H u r o n i a n ) : W e s t e r n O n t a r i o . 
W. H, Collins, 1916 (Canada Geol, Surv, Mus, BuU, No, 22, p, 4) , One of fms. of 

Bruce eerles. 
C, K, Lelth, R, J . Lund, and A. Lelth, 1935 (U. S. G. 8. P, P . 184), assigned these 

rocks to early Hnronlan, 

B r u l e f o r m a t i o n ( a l so B r u l e c l a y ) . 

Ol igocene ( u p p e r a n d m i d d l e ) : W e s t e r n N e b r a s k a a n d S o u t h D a k o t a , 
n o r t h e a s t e r n Colorado , e a s t e r n W y o m i n g . 

N. H. Darton, 1898 (D, 8, G, S, 19th Ann, Eept., p t 4, pp. 736, 766-759). The 
White River beds In their extension from S. Dak. Into Nebr. present some differ-
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ences in strat range and relations. They expand considerably and Include, at top, 
beds which appear not to be represented in the typical regions. Accordingly, to 
afford distinct definitions for the members In Nebr. I have Introduced the desig
nation Brule clay and separated the underlying Titanotherium beds as Chadron fm. 
The Brule consists mainly of a hard, sandy clay, of pale-pink color. Thickness 
about 600 ft. In vicinity of Wyo. line, but diminishes greatly eastward; in vicinity 

, . of 103° mer. in NW. comer of Nebr. it Is 320 ft. Has not been recognized B. ot 
long. 101''30', where It appears to sink beneath the surface In Platte Valley. 
Extends far to NB. in So. Dak. 

Is upper fm. of White River group. 
Mr. Darton steted (personal communication April 8, 1931) tha t he named 

this fm. for the Brule Indians, who once roamed over Pine Rldge Ind. 
Res. in southern S. Dak., where the fm. covers large areas, and that it 
is not present in Brule Ind. Ees., which occurs farther N. In S. Dak. 

Brule schists. 
Bruie volcanics. 

Pre-Cambrian (upper Huroniaii) : Northwestern Michigan (Iron River 
distr ict) . 

E. C. Allen, 1910 (Mich. Geol. and Blol. Surv. Pub. 3, geol. ser. 2, p. 34). Brulo 
volcanica.—On fresh fracture, dense, fine-grained, and grayish green. Contain 
elUpsoldal greenstone and green schists equlv. to QtUnnesec schists of Menominee 
dist. [In table on p. 33 this fm. in Iron River dist. is called Brule schists.] 

Named for exposures N. and S. of Brule River. 
According to C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52), 

the volcanic rocks along Bruie River a re probably Quinnesec schist. 

Brunner sand. 
A subsurface sand of Penn. age, 10 to 35 ft. thick, lying.at 3,018 to 3,200 

ft. depth and 300 to 370 ft. above CromweU sand, in CromweU oil fleld, 
Okla. Lies higher than Harjo sand, which Ues 175 to 250 f t above 
CromweU sand. 

Bruno limestone. (In Chasfe group.) 
Permian: Eastern Kansas and southeastern Nebraska. 
G. B. Condra ond J. E. Upp, 1931 (Nebr. Geol. Surv. BuU. 6, 2d ser., pp. 38, 40). 

[See definition under Blue Springs ih.] 

Brunswick shale. (In Newark group.) 
Upper Triassic: New Jersey and southeastern Pennsylvania. 
H. B. KUmmel, 1897 (N. J. Geol. Surv. Ann. Eept. State Geol. 1896, pp. 47-55, 

and Jour. GeoL, voL 5̂  pp. 547-549). Brun«v7iofc ahalea,—Soft shales with a 
few ss. layers. Chiefly red, but a few purple, green, yellow, and black layers occur 
in lower. 1,000 ft. and at higher horizons. Massive qtzite cgl. beds occur along NW. 
border of fm., a part of which are correlatives of Brunswick Bhales. Thickness 
12,000 f t Grade Into underlying Lockatong series [fm.]. Top fm. of Newark 
system [group]. WeU exposed In valley of Baritan, particularly near New 
Brunswick, N. J. 

Brunswick conglomerate. (In Newark group.) 
Triassic (Upper) : Eastern Pennsylvania (Lehigh County). 
E. T. Wherry, 1914 (Annlversory history of Lehigh County, by B. L. Miller, vol. 1, 

chap. 1, p. 8). Brunswick cgl,—Pebble rocks, breccias, and cgls. underlying 
Brunswick sb. Included In Trlassic Deposited at mouths of rivers. 

A I. Jonas, 1917 (Am. Mus. Nat. Hist. BuU., vol. 37, p. 178). Brunaiciok cgl.— 
Coarse-grained, variegated, reddish purple cgl,, with quartz and Is. pebbles, which 
Weather out of matrix, producing a cellular rock ; associated with the cgl. Is a 
vitreous red qtzite, UnderUes Brunswick sh. Outcrops In region adjoining Boyer-
town hlUs [Berks Co,?], 

The Brunswick fm. (chiefly sh.) . In SE. Pa., as in N. J., rests on Locka
tong fm., or, where that fm, is absent, on Stockton fm. 
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Brush formation. 
C. Keyes, 1924 (Pan-Am, Geol., vol, 41, pp, 36, 301), Bruah fm.—Shales and sss,, 

100 ft thick, uncon. beneath Dakota ss, and overlying Junction lss. A middle 
fm. of Flaming Gorge series In Utah. Assigned to late Jurassic [but Keyes also 
stated that It may correspond to Fuson ftn,, which Is Lower Cret Derivation ot 
name not stated,] 

According to A. A. Baker, C. H. Dane, and J. B. Reeslde, Jr., 1936 (U. S. 
G. S. P. P. 183, chart opp. p. 40), these shales are lHorrison fm. and Sum-
merviUe fm. (both Upper Jurass ic) . 

Brush Creek limestone member (of Conemaugh formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
I. C. White, 1878 (2d Pa. GeoL Snrv. Rept. Q, p. 34). Bruah Creek te.—Frequently 

seen along Brash Creek, Cranberry Twp, Butler Co., Pa., for which it Is named. 
In places It Is a black calc Bh. 4 to 5 ft thick; again it is a very compact 
Is. 1 to 2 ft thick. Often has a peculiarly slaty and aren. aspect and some
times contains so much Iron as to be used as an ore. Underlies Buffalo ss., from 
which It is in places separated by thin sh., and Ues 10 to 16 ft. above Brush 
Creek coal. 

J. P. Lesley, 1878 (2d Pa. Geol. Surv. Eept Q, pp. 303-305). Brush Greek Is. Is 
same as Phllson Is. of Somerset Co. [which has priority]. 

J. P. Lesley, 1879 (2d Pa. Geol. Surv. Eept. Q2). Brush Oreek (Summit) Is. under
lies Brush Creek flre clay. 

According to modern repts of U. S. Geol. Surv. and Pa. Geol. Surv. the 
Brush Creek Is. lies higher in Conemaugh fm. than Brush Creek coal. 
In Ohio this bed is a fossiliferous calc. marine sh. and is caUed Brush 
Creek sh. memb. 

Brush Creek sandstone. (In Conemaugh formation.) 
Pennsylvanian: Southwestern Pennsylvania (Allegheny County). 
J. P, Lesley, 1878 (2d Pa, Oeol, Surv, Rept, Q, pp, 305-308), Bruah Creek aa.—Lies 

12 ft, below Brush Creek Is, and above Brush Crtek coaL 

Brush Creek clay. (In Conemaugh formation.)-
Brush Creek flre clay. (In Conemaugh formation.) 

Pennsylvanian: Western Pennsylvania. 
J, P, Lesley, 1879 (2d Pa, Geol. Snrv. Eept. Qj). Bruah Oreek flre clay under

lies Brush Creek coal and overlies Brush Creek (Summit) Is. 
According to U. S. G. S. folios of SW. Pa. and recent repts of Pa. Geol. 

Survey, the Brush Creek is. lies higher in section than Brush Creek 
coal and the Brush Creek clay Immediately underlies Brush Creek coal. 

Brush Creek shale. (In Conemaugh formation.) • 
Pennsylvanian: Northern West Virginia and western Maryland. 
B. V. Hennen and D. B. Reger, 1913 (W, Va, Geol, Surv, Rept, Marion, Monongalia, 

ond Taylor Counties, p. 309). Brush Creek ah.—Dark or black sh,, 3 to 10 ft 
thick, containing marine fossils in upper half and fossil plants In basal pari. 
Underlies Brush Creek Is, and overlies Brush Creek coaL 

C, K. Swartz, 1922 (Md. Geol, Surv, vol, 11, pL 6), applied Bruah Creek ah. to a sh, 
lying a short distance below Brush Creek Is, and resting on Brush Creek coal 
in Upper Youghiogheny Valley, Md. 

Brush Creek flre clay shale. (In Conemaugh formation.) 
Pennsylvanian: Northern West Virginia. 
R. V. Hennen and D, B, Roger, 1913 (W, Va, Geol. Surv. Rept. Marlon, Monongalia, 

and Taylor Counties, p. 315). Bruah Creek flre clay ah.—Contains layers of 
ferriferous Is. Underlies Brush Creek coal and overUes Upper Mahoning ss. 
Thickness 4 ft 
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B r u s h Creek r ed bed. ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n P e n n s y l v a n i a . 

C. K. Swartz, 1922 (Md. Geol. Surv. voL 11, p. 58, pi. 6, pL 7) . Brush Creek red 
bed.—A red bed which In part of Somerset, Pa., area replaces Brush Creek sh., 
which overlies Brush Creek Is. and underlies lower bench of Buffalo ss. 

B r u s h y B a s i n s h a l e m e m b e r (of M o r r i s o n f o r m a t i o n ) . 

U p p e r J u r a s s i c : S o u t h e a s t e r n U t a h ( S a n J u a n C o u n t y ) . 

H. E. Gregory (U. S. G. S. P. P. 188, in press). Brushy Baatn eh. memb.— 
Brightly banded shales, thin lss., cgls., and sss. forming top memb. of Morrison 
fm. in San Juan country. Thickness 350 to 470 ft. Dinosaur remains. Over
Ues Westwater Canyon ss. memb. Well exposed In Brushy Basin, San Juan Co. 

B r u s h y Creek s a n d s t o n e . ( I n M c L e a n s b o r o f o r m a t i o n . ) 
P e n n s y l v a n i a r i : S o u t h e a s t e r n I l l iho i s ( S a U n e (boun ty ) . 

G. H. Cady, 1926 (HI. State Acad. Sci. Trans., voL 19, pp. 256-268). Bruahy Creek 
as.—A cuesta-forming ss., about 25 or 30 ft. thick, lying 100 to 126 ft. above 
base of McLeansboro fm. Lies lower than Galatia ss. and higher than Anvil 
Eock ss. Exposed on N. flank of ridge along Brushy Creek at Town HaU near 
center of Brushy Twp, and at other places. 

t B r u s h y Creek c h e r t . 
Midd le D e v o n i a n ( O n o n d a g a ) : S o u t h e a s t e r n O k l a h o m a ( O u a c h i t a Moun

t a i n s ) . 

B. 0. Ulrieh, 1927 (Okla. Geol. Surv. Bull. 45, p. 30). [In .Arbuckle upUft column 
of correlation chart on p. 30 the name Brushy Cr. chert appears opposite Middle 
Dev., 1,000 ft., and is shown as resting conformably on Bois d'Arc Is. and uncon. 
underlying Woodford cher t On p. 19 reference Is made to "the cherty beds on 
Brushy Creek, center W. side sec. 5 T. 2 N., R. 15 B," referred by Tafl to top 
of his "Hunton" fm. On p. 27 the Brushy Creek section is described, but neither 
Brushy Creek Chert nor Brushy Creek cherty Is. Is used. On p. 33 Is s tatement: 
"The Arkansas novacullte Includes three distinct zones: The lower as determined 
by scant yet fairly conclusive evidence correlates with Brushy Creek cherty la. 
mentioned on page 27."] 

N a m e d for e x p o s u r e s on B r u s h y Creek, P i t t s b u r g Co., SE. Okla . 

T h i s is only k n o w n u s e of t h i s n a m e , w h i c h is p reoccup ied . R e p l a c e d 

by P i n e t o p c h e r t . 

t B r u s h y M o u n t a i n M e a s u r e s . ( I n Po t t sv iUe g r o u p . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n Tennes see . 

J. M. Safford and J. B. Klllebrew, 1900 (Elements of geol. of Tenn., pp. 104, 
149-163, 167, 189). Brushy Mtn Measures.—Shales and sss. including not 
less than 14 coal horizons, forming top dlv. of Coal Measures. Thickness 2,000 + 
ft. Overlies Tracy City Measures In Brushy Mtns, where Bon Air Measures a re 
also present beneath Tracy City Measures. 

D iv ided i n t o s e v e r a l fms . in U. S. G. S. W a r t b u r g folio (No. 4 0 ) , n a m e d 

( d e s c e n d i n g ) A n d e r s o n ss . , Scot t sh. , W a r t b u r g ss . , a n d Br icev i l l e sh. 

N a m e d for B r u s h y M t n , M o r g a n Co. 

B r u z e r l imes tone . 
M i s s i s s i p p i a n : U t a h . 

C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol. 41, p. 37, table of geologic fms. lii Utah) . 
[Misprint for Brazer Is.] 

t B r y a n t l imes tone . 
Middle O r d o v i c i a n : C e n t r a l e a s t e r n Mis sou r i . 

C. R. Keyes, 1898 (Iowa Acad. Scl. P roc , vol. 5. pp. 59, 61). Bryant la.—Compact 
light-blue or gray, rather tbin-bedded Is., with numerous sh. par t ings; somewhat 
fossiliferous, and presents marked contrast to underlying and overlying dolomltic 
lss. Thickness 125 to 150 ft. Underlies McCune Is. and overlies Folley Is. In 
Pike and Lincoln Counties. 
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E. 0 . Uhlch, 1911 (GeoL Soc. Am. BuU., voL 22, pL 27), showed Bryant la. a t 
eastern Mo. as of Lowville age, as uncon. below Decorah sh., and as = upper 
part of Plattin Is. 

B. 8. Bassler, 1915 (U. 8. N a t Mus. Bull. 92, vol. 2, pi. 2 ) , showed Bryant l8.= 
Klmmswlck and Plattin lss. 

C. L. Dake, 1922 (Pan-Am. GeoL, vol. 37, No. 4, pp. 288-300), treated Plattin and 
Bryant as synonyms, as did C. [R.] Keyes, 1923 (Pan-Am. GeoL, vol. 39, pp. 
67-70). 

See a l so u n d e r K i m m s w i c k Is. a n d M c C u n e Is, 
N a m e d for e x p o s u r e s a long B r y a n t Creek , L inco ln Co. 

B r y a n t L a k e l imes tone . 
P r e - C a m b r i a n : N e w York ( e a s t e r n A d i r o n d a c k s ) . 

H. L. Ailing, 1927 (Geol. Soc Am. BuU., voL 38, pp. 798, 800). Bryant Lake la. 
(here named for flrst time) Is somewhat saccharoldal In hand specimen aud 
contains considerable o.uartz, blotlte, and feldspar. Thickness 20 to 40 ft. 
Underlies Catamount schist and overlies Swede Pond qtzite. [Derivation of 
name not stated and not Indicated on map.] 

Bryn Mavrr gravel. 
P l i o c e n e ( ? ) : S o u t h e a s t e r n Penn.sy lvnnia , n o r t h e r n D e l a w a r e , a n d n o r t h 

e a s t e r n M a r y l a n d . 

H. C. Lewis, 1881 (Phlla. Acad. N a t Scl. Proc, vol. 32, pp. 258-272, 277-278, 288, 
296-309). Bryn Mawr gravel.—Oldest gravel of consequence in Phila. region. 
Readily distinguished from other gravels by peculiar materials composing It, and 
also by occurring at high elevations (325 to 450 f t ) , in often Isolated patches, 
capping the gneissic hills. Characterized by presence of sharp or partially 
rounded fragments of a hard, heavy iron ss. or cgl., often covered by a brownish 
black Iron glaze. One tract of this gravel extends from Bryn Mawr to near 
Cooperstown. Is 10 ft. thick. Is same as Mount Holly cgl. of N. J . Rests on 
decomposed gneiss. 

W. B. Clark, H. B. KUmmel, and B. L Miller, 1909 (U. S. G. S. Philadelphia folio. 
No. 162, p. 12). Lafayette fm. (Plio. ?) displaces "Bryn Mawr gravels." 

L a t e r w o r k p r o v e d t h a t a t L a f a y e t t e t y p e loc., n e a r Oxford , Miss. , t h e beds 

d e s i g n a t e d L a f a y e t t e a r e of e a r l y E o c e n e ( W i l c o x ) age , a n d t h a t the 

n a m e h a s been app l i ed t o l)eds of Cre t . a n d o t h e r ages . L a f a y e t t e fm. 

w a s t h e r e f o r e a b a n d o n e d by U. S. Geol. S u r v e y in 1916. 

P. Bascom, 1924 (U. S. G. S. P. P . 132H). The name Brandywine fm. Is here 
restricted to the late or low-level Brandywine deposits, of probable Pleist. age, 
and name Bryn Mawr gravel Is revived for the high-level or early terrace gravels 
previously Included in Brandywine fm. The deposit at Brandywine lies a t 200 to 
300-foot level; the Bryn Mawr gravel of Lewis lies et 390 to 480-foot level, and 
Is some fm. for which Bryn Mawr gravel Is here revived. Both fms. were In
cluded In "Lafayette" and "Appomattox" of former repts on this region. [These 
are present commonly accepted deflnitions of Bryn Mawr gravel and Brandy
wine fm.] 

B r y s o n f o r m a t i o n . ( I n Po t t sv iUe g r o u p . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n T e n n e s s e e a n d s o u t h e a s t e r n K e n t u c k y . 

G. H. Ashley and L. C. Glenn, 1906 (D. 8. G. S. P. P. 49, pp, 33, 44, 208, and PL 
XLA), Bryson fm.—Shales, sss., and coals, 0 to 200 ft. thick, lying above Red 
Spring coal (top memb. of Hlgnlte fm.) on higher tops of Log Mtns and possibly 
on highest points of Black Mtns and Eeynolds Mtn. Probably Included In time 
interval of upper part of Kanawha fm. 

N a m e d for B r y s o n P e a k , C l a ibo rne Co., Tenn . 

B r y s o n sand , 

A s u b s u r f a c e s a n d , of P e n n , age , in N o r t h B r y s o n field. J a c k Co,, n o r t h -
c e n t r a l T P X . , ly ing a t :i,100 ft, dep th . 
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Bucatunna clay member (of Byram mai l ) , 
Oligocene (middle) : Soutlieastern Mississippi (Clarke and Wayne Coun

ties) and southwestern Alal)aiiia. 
B. W, Blanpied et al, 1934 (ll th Ann, Fleld Trip Shreveport GeoL Soc, charts, 

pp, 3, 4, 12-16, etc), Bucatunna 7nemb. of Catahoula group.—Cross-bedded sands, 
clays, bentonitic clays and bentonlte, sparingly fossiliferous, forming basal 20 to 
55 ft, of Catahoula group (Mio,) In Clarke and Wayne Counties, Rests nncon. 
on Byram marl and older fms, of Vicksburg group. Underlies Lower .Chickasaw-
hay memb, of Catahoula group. Type loc. along Bucatunna Creek N. of Denham 
P. O., which is located in sec. 19-8 N.-5 W., Wayne Co., Miss. The Bucatunna 
is provisionally assigned to Mio. Is evidently in part marine. 

C. W. Cooke, 1935 (A, A. P, G, Bull,, vol. 19, No. 8, pp. 1102-1172). Chickaaawhay 
marl and Bucatunna clay of Blanpied are accepted as members of Byram marl 
(of Vicksburg group, Ollg.), in which fm. the beds thus designated have heretofore 
always been Included. 

Buchanan gravel. 
Pleistocene: Eastern and central Iowa, 
S, Calvin, 1896 (Iowa Acad. Scl. Proc, vol. 3, pp. 58-60). Buchanan gravels.— 

Interglaclal deposit in Buchanan Co., Iowa, consisting of cross-bedded sands and 
gravels, 15 to 20 ft. thick, the gravels made up of materials derived from Kansan 
drift. Overlain by lowan drift. 

Later studies hy W, C, Alden and F, Leverett showed tha t the gravel was 
deposited in Kansan time and was weathered in Yarmouth, Illinoian, and 
Sangamon time, 

G, F, Kay and E. T. Apfel. 1029 (Iowa Geol. Surv. vol. 34, pp, 258-259), Buchanan 
interval includes Yarmouth, Illinoian, and Sangamon time. 

Named for Buchanan Co. 

Buchanan sands. 
Su'osurfnce sands in Pottsville fm. (Penn.) and in Chester group (Miss.) 

of 111, (See 111, Geol. Surv. Bull, 54, index,) 

Buchanan Hill conglomerate. 
Devonian or Carboniferous: Northwestern Pennsylvania, 
J, P, Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept, vol. 2. pp. 1489-1586). 

Sub-Olean cgl. is = Buchanan Hill cgl., a flat-pebble cgl. that caps Buchanan HiU, 
in Pa., Just S. ot N. Y. line. 

Biiehans series. 
Cambrian or Ordovician : Newfoundland. 
W. H. Newhouse, 1931 (Econ. Geol., vol. 2ft, p. 401). 

Buck tongue (of Mancos shale). 
Upper Cretaceous: Central eastern Utah and western Colorado (Book 

Cliffs field). 
D. J. Fisher, 1935 (D. S. G. S. Bull. 852). A westward-pointing tongue of Mancos 

sh., 0 to 350 ft. thick, which In part ot area [btw. Sunnyside and Colo. State Une] 
wedges In btw. Sego and Castlegate ss. members of Price River fm., of Mesaverde 
group. Not recognized NW. of Beckwith Plateau. Carries marine Invertebrates of 
Lewis age. Named tor Buck Canyon, T, 19 S,, R, 23 E., Utah, 

This name first appeared in print in U. S, G, S, Bull, 851, 1934, by C. H, 
Erdmann, in a rept on E, part of Book Cliffs coal field, where he treated 
the Buck tongue of Mancos sh. as underlying Sego ss. and overlying 
Castlegate ss., and gave its thickness as 360 ft, (See also 1932 correla
tion chart of Utah, compiled by M. G. Wilmarth.) 

Buckbee oil zone. 
Subsurface beds, of Plio age, encountered in wells in Santa Fe Springs 

oil field, Los Angeles Co.. Calif., tha t lie lower than Nordstrom oil zone 
and higher than O'Connell oil zone. 
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Buck Creek formation. 
Pennsylvanian: Central northern and northeastern Oklahoma. 
C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 78). BucA; Creek fm. proposed by 

K. C. Heald in unpublished ms. Consists of lss., shales, and sss. extending from 
top of Pawhuska fm. to base of overlying Qrayhorse Is. memb, of Sand Creek fm. 

Thickness 175 f t 

Named for exposures along Buck Creek in NE. part of Osage Co. The 
other Buck Creek in Osage Co. also cuts through the fm. 

Buck Creek sandstone. 
Pennsylvanian: Central northern Texas (Brazos River region). 
P. B. Plummer and J . Hornberger, Jr., 1936 (Univ. Tex, Bull. 3534, p . 162). The 

lower water-bearing sand In Millsap Lake fm, lies 500± ft, below top of Brazos 
River ss,, and in Interval btw. Brannon Bridge and Barton Creek lss. The rock 
is coarse-grained, porou.s, highly permeable, about 25 tt. thick, and appears to be 
a fairly persistent layer that carries water of good quality. It outcrops on Buck 
Creek in SW. part of Parker Co., and is here named Bucfc Creek aa. It lies 200 ± 
ft. lower than Dobbs Valley ss. 

Buckeye shale. (In Sumner group.) 
Permian: Northeastern Kansas. 
B. C. Moore, 1936 (Kans. Geol. Soc 10th Ann. Field Cont Guidebook, p. 12). [See 

under Oarlton Is.] 

fBuckhorn limestone. 
Mississippian (lower) : Central northern Utah (Ophir district). 
P. M. Wlchman, 1920 (Eng. and Min. Jour., vol. 110, No. 12, p. 563), mentioned "an 

important Is. bed below Gardner doL, in Ophir raining d is t , which is apparently 
not represented in Tintic dist." "I t is locally called the Buckhorn." Is a flne to 
medlum-gi-ained, nearly pure Is., which has been the source of considerable ore. 
Average thickness 30 ft. 

8. G. Olmstead. 1921 (Econ, GeoL, vol, 16, pp, 438, 442, 449, 453). Middle memb. 
of Ajax fm. (Lower Ord,) of Ophir mining dist. Is locally known as Buckhorn la. 
I t Is 30 ft. thick. 

J . Gifluly, 1932 (U.S.G.S.P.P. 173, p. 143). Most of production within Madison 
Is. of Ophir Hill area has been derived from two beds, one at base, the other 
about 40 ft. higher. The lower part of Madison Is., Including these beds, Is locally 
called "Buckhorn" Is. 

Buckingham gneis.s. 
Pre-Cambrian: Quebec. 
M. E. Wilson, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 202). 

Buck Lodge diabase. 
Upper Triassic: Central northern Maryland. 
C. R. Keyes, 1891 (Geol. Soc. Am. Bull., vol. 2, p. 320). [Buck Lodge diabase is 

shown as a dike lying E. of Sugarloaf Mtn, Md.] 

Buck Mountain moraine. 
Pleistocene (Wisconsin stage) : Northeastern New Tork (Essex County). 

On E. base of Buck Mtn. See N. T. State Mus. BuU. 187, 1916. 

Buck Point sandstone member (of Nelagoney formation). 
Pennsylvanian: Central northern Oklahoma (Osage County). 
F. R. Clark, 1918 (U.S.G.S. Bull. 686, I, p. 94). Bucfc Point ss.—Lies 96 to 115 ft. 

strotigraphlcally below top of Revard ss. Together with underlying sh. It Is well 
developed at Buck Point and elsewhere around edges of main divide btw. Sand 
and Buck Creeks in T. 26 N., R. 11 E. On N. side of Buck Creek in sees. 2, 3, 
and 4, it Is characterized by a thin productold-bearing stratum at top, which ia 
easily traceable and insures deflnlte correlations. The ss. is 4 5 ± ft. thick and 
forms a prominent bench with a vertical cliff below. Is easily traced, but over 
greater par t of area Its only distinctive characteristic is presence of a calc. 
conglomeratic bed at or near base, which at many places is associated with 
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Fusulina-bearlng sand. Except for a thin sh. immediately overlying the Buck 
Point, the interval btW; Revard and Buck Point sss. is occupied principally by 
ss.; in a few places the entire interval Is Band. [See 2d entry under Revard aa. 
memb.] Below Buck Point ss. is a sh., which at Buck Point is 75± ft. thick and 
which occupies approx. same strat. position as the sh. below Bigheart ss., but 
the Buck Point and Bigheart sss. are not continuous and probably not at exactly 
same strat. horizon. They are therefore given different names. 

Buckrange sand lentil (of Ozan formation). 
Upper Cretaceous (Gulf series) : Southwestern Arkansas. 

C. H. Dane, 1926 (U. S. G. S. Press Bull. 8823, Sept. 10). Bucfcronpe aand lentil.— 
Sandy marl or marly sand, 3 to 15 ft. thick, containing as much as 50 percent 
of coarse glauconlte grains. Is basal part of Ozan fm. In Sevier, Howard, and 
Hempstead Counties. Grades into overlying marl of Ozan fm. Outcrops short 
distance N. of village of Buckrange, Howard Co., also 1 ml. NE. of vlUage, on 
road to Nashville. Thins to E. [See also Dane, Ark. Sell. Surv. Bull. 1, 1929, 
p. 59.] 

tBucK Ridge gneiss. 
Pre-Cambrian: Southeastern Pennsylvania. 

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Eept, vol. 1, pp. 80-91, 118). 
Bticfc Ridge gneiaa (also called syenite in Hall's repts Cj and C,).—Syenite gneiss 
forming Buck Rldge. 

According to G. W. Stose (personal communication Dec. 23, 19S6) the gneiss 
that forms Buck Ridge is Baltimore gneiss. 

Bucks Bridge mixed beds. 
Lower Ordovician (Beekmantown) : Northern New York (Saint Lawrence 

VaUey). 

G. H. Chadwlck, 1015 (Geol. Soc Am. Bull., vol. 26, pp. 289-291). BuOkabridge 
mixed beds or fm.—Approx. = Tribes HUl. Thickness 50 to 70 tt. Uncon. underUes 
Upper Beekmantown .(Ogdensburg) dol. and uncon. overlies Heuvelton ss. Char
acterized by Palceophycus beverlyenaia and a lower Beekmantown or Tribes Hill 
fauna, but as beds differ Uthologlcally from that fm. In Mohawk Valley, exact 
equivalency Is not yet proved and temporary designation Bucks Bridge is used. 

In 1916 (N. Y. State Mus. Bull. 191) H. P. Cushing applied THbes HUl fm. 
to beds beneath Ogdensburg fm. in St. Lawrence Valley; but in 1920 
(N. Y. State Mus. BuU. 217, 218) Chadwick still called the beds Bucks 
Bridge mixed beds. He described them as consisting of 50 to 75 ft. of dol. 
and ss.—a white sandy mass, considerably more calc than underlying 
Heuvelton ss., passing gradually upward into heavy, dark siUceous 
dolomites with only rare ss. layers, and these in turn becoming more 
quartzose as summit is approached. He also s ta ted : "The Bucks Bridge 
beds are approx:. what has been called Tribes Hill in Jefferson Co. Fauna 
is essentially same throughout and distinct lithologically and faunaUy 
from fms. above and below and from Tribes Hill fauna of Mohawk Valley. 
Hewittville calcllutites are tentatively included in fm., at top." Appears 
to be named for Bucks Bridge, on Nettle Creek. 

J . C. Reed, 1934 (N. Y. State Mus. Bull. 297), used Buck's Bridge mixed beda 
for the rocks underlying Ogdensburg dol. and overlying Heuvelton ss. in 
Potsdam quad. He assigned latter fm. to "probably Camb.," and the 
Ogdensburg and Buck's Bridge to Ord., and Usted fossils of latter. 

t Buckskin limestones. 
Descriptive term applied locally to lss. of Dev. age in central Colo. (Gun-

nison-ChafCee County region), because they weather to a peculiar yel
low color resembling buckskin. 
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Buda limestone. (In Washita group.) 
Lower Cretaceous (Comanche series) : Southeastern Texas. 
T. W. Vaughan, 1900 (U. S. G. S. Bull. 164, p. 18). Burfo !».—Hard, whitish or 

yeUowish Is., weathering yellowish or pinkish. Thickness 100 ft. Top fuL of 
Lower Cret. (Comanche series). Overlies Del Rio clays. Replaces Sfeool Creefc Is., 
preoccupied. 

Top fm. of Washita group in southern central and eastern Texas. Over
lies Del Rio clay and underlies Eagle Ford sh. 

Named for Buda, Hays Co. 

Buell Run sand. 
A subsurface sand in Conemaugh fm. of SE. Ohio that is said to probably 

be same as Buffalo ss. memb. Encountered in weUs along Buell Run, 
SW. of Elba, Aurelius Twp, Washington Co. 

Buena Suerte formation. 
Cretaceous: Mexico. 
W. P. Foshag, 19.34 (Econ. GeoL, voL 29, No. 4, p. 335). 

Buena Vista sandstone member (of (Tuyahoga formation). 
Mississippian: Southern Ohio and north-central Kentucky. 
E. Orton, 1874 (Ohio Geol, Surv. vol. 2, pt. 1, pp. 015, 618, 626). Buena Viata 

quarries (also Buena Vista stone).—Series of quarry sss. 10 ft. thick, separated 
from underlying Waverly black si. by 35 to 50 f t of blue shales In Eoas and 
Pike Counties, Ohio. Have been called Waverly brownstone. 

C. S. Prosser, 1904 (Am. GeoL, vol. 34, pp. 336-343). Buena Vista memb. of Cuya
hoga fm. as here redeflned consists, a t LlthopoHs, Fairfleld Co., Ohio, of 49% ft. 
of alternating .sss. nnd shales, including, 5 ft. above the base, the "City Ledge," 
2 ft. 10 in. thick, and 45±f t . of beds above the "City Ledge." Overlies Sunbury 
sh. By some Buena Viata has been restricted to "City Ledge." I erroneously so 
used it in 1002. 

J . E. Hyde, 1915 (Jour. Geol., vol. 23, p. 761). Bueno Viata memb. of Cuyahoga 
fm. Is restricted [ ?] to "City Ledge." I t consists of 1 to 30 f t of sss. undCT-
lying Harden sh. memb. and overlying Henley sh. memb. ( 5 % to 226 ft. thick). 
[This is present approved deflnition.] 

W. Stout and R. E. Lamborn, 1924 (Ohio GeoL Surv., 4th ser., BulL 28, p. 358), 
divided Cuyahoga Into (descending) Black Hand cgl.. Raccoon sh., and Buena 
Viata aaa., the latter overiying Sunbury sh. 

Named for Buena Vista, Scioto Co., Ohio. 

tBuena Vista shale. 
Lower and Middle Cambrian: Central western Virginia. 
H. D. Campbell, 1905 (Am, Jour, ScL, 4th, vol, 20, pp, 445-447), Buena Viata ah.— 

Bright variegated sh. Red bands predominate, but green, yellow, and brown 
colors are comnnin. In lower part mottled blue Is, beds alternate with the sh., 
and It passes by succession of sh. and Is. beds Into underlying Sherwood Is. 
Thickness 600 to 900 ft. Underlies Natural Bridge Is. Named for Buena Vista, 
Rockbridge Co. 

Name is preoccupied and fm. is now considered same as Watauga sh., and 
is called by that name. 

Bufa sandstone. 
Cretaceous or Tertiary: Mexico. 
C. W. Botsford, 1909 (Eng. and Min. Jour., vol. 87, p. 692). 

Buffalo sandstone member (of Conemaugh formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
I. C. White, 1878 (2d Pa. Geol. Surv. Eept. Q, p. 33). Buffolo (!7pper Mahoning) 

aa.—Thickness 60 to 80 ft. UnderUes Pine Creek Is. aud Is separated from under
lying Brush Creek Is. by 0 to thin layer of sh. Attains max. development along 
Buffalo Creek, In Buffalo Twp, Butler Co., Pa. Was Included In Mahoning ss. of 



LEXICON OP GEOLOGIC NAMES OP UNITED STATES 2 8 7 

First Survey, but as there is a massive ss, coming below this, to which term 
Mahoning has always been applied, it is clear that one or other should have a 
distinct name, for the two rocks are always distinct, and never merge into one 
^nass. Both sss. occur on Mahoning Creek. The name Mahoning Is here re
stricted to the lower ss. 

Buffalo sha l e . 
U p p e r O r d o v i c i a n a n d b a s a l S i l u r i a n : N o r t h e a s t e r n M i s s o u r i a n d sou th 

w e s t e r n I l l ino i s . 

C. B. Keyes, 1898 (Iowa Acad. Sci. P roc , vol. 6, pp. 59, 61). Buffalo, ah.—FossU
Iferous shales, 60 ft. thick, forming top memb. of Ord. In Pike Co., Mo. Gen
erally considered as representing Maquoketa shales of NE. Iowa and Cincinnati 
shales of Ohio, but doubtful whether they occupy some strat . position. Underlies 
Noix oolite and overUes McCune Is. 

T. E. Savage, 1913 (Geol. Soc. Am. BnlL, vol. 24, p. 356 ; HI. Geol. Surv. Extract 
from Bull. 23). Blue sh. a t top of Ord. In Jersey, Calhoun, and Pike Counties, 
III., and Pike, Lincoln, and Ralls Counties, Mo. In III. has been correlated with 
Maquoketa sh. In Mo. has been called Hudson River sh. and Buffalo Creek ah. 
Upper part corresponds to Orchard Creek sh. of southern 111. Uncon. underUes SU. 

I n l a t e r p a p e r s (1914, 1915, 1917) C. [R . ] K e y e s deflned Buffalo sh . a s 

u n d e r l y i n g G i r a r d e a u Is. a n d o v e r l y i n g T h e b e s ss . T h e M a q u o k e t a sh . 

is of R i c h m o n d a g e a n d is i nc luded in Ord . by m o s t geo logis t s . T h e 

O r c h a r d Creek ' s h . is n o w classif ied by S a v a g e a s p o s t - R i c h m o n d a n d 

a s s i g n e d to b a s a l SU. 

N a m e d for Buffalo Creek , P i k e Co., Mo. 

Buffalo aha les . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : N e a r P i t t s b u r g h , P a . 

T. K. Adams, 1903 (Mines and Min., vol. 23, p, 350), Buffalo ahalea, 60 ft, thick, 
lie btw. Pine Creek Is, and Brush Creek coal. 

Buffalo g lac ia l s t a g e . 

P l e i s t o c e n e : C e n t r a l w e s t e r n W y o m i n g . 

B. Blackwelder, 1916 (Jour. GeoL, vol. 23, pp, 310, 328-386), Buffalo atage, repre
sented by oldest glacial deposits (called Buffalo drift) In central weBtem Wyo., 
which occur as remnants on fiat-topped divides or Isolated hills, or on spurs along 
valley slopes. Named for occurrence of the drift along Buffalo Fork of Snake 
River, 

E, Blackwelder, 1981 (Geol, Soc. Am. BulL, vol. 42, pp, 865-922) correlat2d this 
drift with Kansan glacial stage. 

Buffalo g r a n i t e . 

P r e - C a m b r l a n : C e n t r a l s o u t h e r n V i rg in i a ( M e c k l e n b u r g C o u n t y ) . 

P. B. Laney, 1917 (Va. GeoL Snrv. Bull. 14, p. 86, map) . Buffalo granite.—Small 
masses or areas of a coarse porpbyritic Intrusive granite, with very large feldspar 
pbenocrysts, which occurs In Eedoak granite In vicinity of Buffalo Llthla Springs, 
Mecklenburg Co., Va. Is Ught gray, coaiee-gnolned, and differs from main granite 
masses of VIrgillna d i s t very little except In texture. 

A I. Jonas, 1928 (Va. Geol. Surv. prel. ed. geol. map of Va.). BufftRo granite 
porphyritio fades of Red Oak granite. Is of pre-Camb. age and intrusive into 
Glenarm series (Algonkian?), 

tBuffaio cement bed. 
SUurian: Western New York. 
a . H. chadwlck, 1917 (see 10^.' entry under Bertie Is. memb) . [In 1919 (Canada 

Oeol. Surv. Mem. I l l , pp. 93-94) Chadwlck replaced this preoccupied name with 
WUliamaville waterllme and ah. It Is top bed of Bertie Is. memb. of Salina fm. at 
Buffalo, N. T.] 
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Buffalo moraine. 
Pleistocene (Wisconsin stage) : Western New York and southern Ontario. 

Shown on moraine map (fig, 8) in U. S. G. S. Niagara foUo (NOK 190), 
1913, p. 17. Named for Buffalo, N. Y. 

Buffalo group. 
Ordovician: Arkansas. 
See under Big Buffalo series. 

Buffalo formation. ( In Conemaugh formation.) 
Pennsylvanian: Southwestern Pennsylvania (Punxsutawney quad

rangle). 
G. H. Ashley, 1926 (Topog. and Geol. Atlas Pa. 5Io. 65, Punxsutawney quad., pi. 

4, pp, 24-25). Buffalo fm. Includes beds btw. top of Brush Creek coal and base 
of Bakerstown coal, 

M. K Johnson, 1929 (Topog, and Geol, Atlas Pa, No. 27). Buffalo memb. (of Cone
maugh fm.) includes all beds btw. top of Pine Creek [Cambridge] Is, and base of 
Brush Creek coal and red beds. Including Buffalo ss, and Brush Creek Is, 

Buffalo Creek bed. (In Strawn formation.) 
Pennsylvanian: Central Texas. 
N. P, Drake, 1893 (Tex. Geol, Surv. 4th Ann, Rept, pt. 1, pp. 374, 384). Buffalo 

Oreek bed.—Clay, 125 ft. thick; lower part in places slightly shaly, sandy, and 
of blue color ; middle and upper parts of blue, purple, and yellowish color, Memb. 
of Strawn div. Underlies Wilbarger Oeek bed and overlies Rough Creek bed. 

Named for Buffalo Creek, Mills Co. 

fBuffalo Creek sandstone member (of Ctonemaugh formation). 
Name appUed by G. H. Ashley, 1908 (Pa. Topog. and Geol. Surv. Comm. 

Rept 1906-8, p. 161), to Buffalo ss memb. of Onemaugh fm. 

Buffalo Creek shale. 
See 1913 entry under Buffalo sh. (Upper Ord. and Sil.). 

Buffalo Creek limestone. (In Kanawha formation.) 
Pennsylvanian: Southwestern West Virginia. 
R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 

Counties, p. 143). Buffalo Creek Is.—Hard, brittle, bluish gray, marine, fos
siliferous is., 0 to 15 inches thick. Separated from overlying Buffalo Creek coal 
by 35 to 80 ft. of flre clay and sh. "Underlain by Upper Wlnlfrede ss. Named 
for association with Buffalo Creek coaL 

Buffalo Hart moraine. 
Pleistocene (Wisconsin s t a g e ) : Central western Illinois (Sangamon and 

Logan Counties). See U. S. G. S. Mon. 38, pp. 74-76. Named for Buffalo 
Hart , Sangamon Co., by P . Leveret t In 16th I n t Geol. Cong. Guidebook 
26, 1932, M. M. Leighton and G.' E. Ekblaw stated, regarding the term 
Buffalo Har t moraine as used by them: "Leverett applied the name 
Buffalo Har t to a prominent portion of the moraine, and that name 
haS'been adopted for the whole moraine." 

Buffalo HUl sandstone. (In Clear Fork group.) 
Permian: Central and central northern Texas (Taylor and Runnels 

Counties). 
W. B. Wrather, 1917 (SW. Ass. Pet Qeol. Bull., voL 1, opp. p. 96). Buffalo Hill saa. 

consist of two thick sss. separated by sh., and lie 80 ± ft. above base ot Tye fm. 
(basal memb. of Clear Pork beds In Taylor and Runnels Counties). [Derivation of 
name not stated.] 

E. H. Sellards, 1933 (Unlv. Tex. BuU. 3232, p. 169). Buffalo Hill sa. Is here included 
in Vale fm. It lies near base of Clear Fork group. Named for Buffalo Hills, 
Taylor Co. 
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Buffalo P e a k s andes i t e . 

T e r t i a r y : C e n t r a l Co lo rado ( P a r k a n d Chaffee C o u n t i e s ) . 

D. B. Gould, 1985 (A. A P. Q. Bull., vol. 19, No. 7, pp. 900, 990, 999, 1000). 
Buffalo Peaks andeaite, extrusive, lies on truncated^ surface of Paleozoic s trata 
(Perm.) affected by the syncllne extending northerly from valley of Trout_Creek 
In sec 3, T. 14 S., R. 77 W., past Pony Spring, to NB. spur of Buffalo Peoks in 
Salt Creek area. Park and Chaffee Counties. 

Buffalo R i v e r se r ies . 

O r d o v i c i a n : A r k a n s a s . 

See u n d e r B i g Buffa lo se r i e s . 

fBuffalo R u n Umestone . 

U p p e r C a m b r i a n : C e n t r a l P e n n s y l v a n i a ((Center C o i m t y ) . 
C. D. Waleott, 1916 (Smithsonian Misc ColL, vol. 64, No. 3, Pub. 2370, p. 165). 

Buffalo Run Is., a provisional name suggested by E. F. Moore, from which a new 
species of Upper Camb. fossil was coUected 2 ml. N. of Benore P. O., Center Co. 

T h e bed m e n t i o n e d p r o b a b l y r e f e r s t o W a r r i o r is. , 1,250 ft . th ick , defined 

by C. B u t t s i n 1918 (Am. J o u r . Scl., 4 th , vol. 46, pp . 523-537) . 

Buffalo W a l l o w f o r m a t i o n . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : W e s t e r n c e n t r a l K e n t u c k y ( B r e c k i n r i d g e C o u n t y ) a n d 

s o u t h e r n I n d i a n a . 

C. Butts, 1917 (Ky. Geol. Surv. Mississippian formations of western Ky., p. 112). 
Buffalo Wallow fm.—Chiefly soft bluish sh., but includes beds of red sh.. Is., and 
as., which altogether compose a subordinate part of mass. Thickness 150 to 200 
ft. in Breckinridge Co. Greater part 8eems = Clore fm., but Menard Is. seems cer
tainly represented and Palestine ss. may be represented. Overlies Tar Springs ss. 
Named for Buffalo Wallow, a cirquelike excavation in the characteristic shales of 
the fm. on highway 2 ml. W. of Cloverport. 

Buff B a y beds . 

P l e i s tocene o r P l i o c e n e : J a m a i c a . 

B. T. HIU, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 84). 

Buffkin f o r m a t i o n , 

P e n n s y l v a n i a n : I n d i a n a , 

See 1985 e n t r y u n d e r iSft Wende l l ss . 

t B u h r s t o n e . 

t B u h r s t o n e f o r m a t i o n . 

Eocene ( m i d d l e and , in S. C , u p p e r ) : Miss i ss ipp i , s o u t h e r n A l a b a m a , 

Georg ia , S o u t h C a r o l i n a . 

John Finch, 1824 (Am, Jour. Scl., 1st, vol. 7, p . 88). The siliceous Is. or Buhrstone 
of Ga. Is a fm. decidedly contemp. with above mentioned stratum [Calcaire Silicleuse 
of Paris basin], although the principal part of the celebrated mill-stones are from 
a rock higher in the series, the Meuliere sans coquilles, yet some are obtained 
from the Calcaire Grossier ; and to this stratum and the C, Silicleuse I consider 
the Ga. Buhr stone allied, both by similarity of mineralogical character and nature 
of fossil remains, 

M. Tuomey, 1848 and 1850 (Rept. on geol. of S. C , pp. 140-154, 211, 1848, and 
ascompanylng map, dated-1845 ; Ala, Geol, Surv, 1st Bien, Rept., p, 147, 1850), 
Buhrstone fm.—Thick beds of sand, gravel, grit, clay, and buhrstone, amounting 
to a t least 400 ft,, and underlying the calc, beds. I ts upper portions are char
acterized by beds abounding In slllclfled shells, for most part identical with Clai
borne fossils, which has given the name to the fm. [According to C. W. Cooke 
(personal communication, 1933) the tBuhrstone fm. of Tuomey, 1848, Included 
practically all siliceous Eocene deposits In S. C ] 

N o n g e o g r a p h i c n a m e . R e p l a c e d by T a l l a h a t t a fm. in Ala . a n d Miss , a n d by 
M c B e a n fm. a n d B a r n w e l l s a n d in ea.stern Ga. a n d 3 . C. Soe f u r t h e r 
e x p l a n a t i o n u n d e r ^ C h o c t a w b u h r s t o n e a n d T a l l a h a t t a fm. 



2 9 0 L E X I C O N O F G E O L O G I C N A M E S O P U N I T E D S T A T E S 

B u l g e r l i m e s t o n e bed . ( I n M o n o n g a h e l a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( W a s h i n g t o n C o u n t y ) a n d 

e a s t e r n Ohio . 
W. T. Grlswold and M. J . Munn, 1007 (D. S. G. S. BuU. 318, pp. 38-39, 704-) . 

Bulger Is.—At Bulger, Washington Co., it consists of solid brown Is., 1 to 2 f t 
thick, breaking with uneven fracture and showing a number of small calclte 
crystals. West of type loc, in Steubenvllle quad.. It Is a foot or more thick, of 
muddy brown color, and breaks with smooth fracture. Underlain by 20 ft. of 
green sh. and overlain by 15 to 20 ft. of coarse calc. sh. Lies about 55 ft. above 
Sewickley coal. 

T h e B u l g e r Is. bed i s u p p e r m o s t p a r t of B e n w o o d Is . m e m b . of M o n o n g a h e l a 
fm. a n d l ies 15 t o 20 ft. be low U n i o n t o w n Is. m e m b . i n CiaysvlUe region. 

B u l k l e y e r u p t i v e s . 

T e r t i a r y or C r e t a c e o u s : B r i t i s h Co lumbia . 
W. W. Leach, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 68). 

fBu l I l edge . 

P e n n s y l v a n i a n : N o r t h w e s t e r n M i s s o u r i ( K a n s a s C i t y ) . 
H. Hinds and F. C. Greene, 1915 (Mo, Bur, Geol. and Mines voL 13). The lower 

(nonoolltic) bed of Drum Is. at Kansas City Is known as "Bull ledge," and the upper 
bed as "oolite ledge." 

N, D, Newell, 1935 (Kans, Geol, Surv, Bull, 21, p, 40). So-caUed Drum Is. of Hinds 
ond Greene at Kansas City Is WestervUle Is,, the upper par t of which Is "Kansas 
City polite," and lower (nonoolltic) part the "Bull ledge," 

Bu l l s l a t e . 

L o w e r C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) . 
A, Keith. 1932 (Wash, Acad, Sci, Jour,, vol, 22, pp, 360, 401), Bull al.—SL, usually 

purplish more or less mixed with green. Comparatively thin fm,, of flne, even grain, 
smooth texture, and banding so faint tha t as a rule It does not affect the smooth
ness of the cleavage. Only a few ss, layers; occasionally a small bed of Is, In 
upper part. No fossils, but age is fixed by fossils In underlying Is. Underlies 
Beebe Is, and overlies Barker qtzite. Named for the quarry on Bull Hill, 2 ml. N. 
of Castleton [in Castleton quad.]. I t la principal horizon that Is worked for the 
purple and unfading green slates of si. industry, the principal development of 
which is In region of Falrhaven, Vt,, and Granville, N. Y., a few mi. SW. of 
Castleton. 

B u U a c o n g l o m e r a t e . 

Miocene ( l o w e r ) : D o m i n i c a n Repub l i c . 

C, W. Cooke, 1920 (Geol, Soc Am, BuU„ vol. 31, p, 219). 

B u l l a r d l i m e s t o n e . 

A n a m e appl ied by O. P . P e t e r s o n (Am. I n s t . Min . a n d Met . E n g r s . T r a n s . , 
vol. 70, p . 915, 1924) t o a Is. , 5 t o 20 f t . t h i ck , in B i n g h a m q tz i t e ( P e n n . ) 
of B i n g h a m dis t . , U t a h . L i e s 220 ft . be low P a r n e l l Is. a n d 400 ft . above 
Y a m p a Is . 

t B u l l a s t r i a t a m a r l s . 

P l e i s t o c e n e : F l o r i d a . 

W. H, DaU, 1892 (U, S, G, S, BuU, 84, pp, 147, footnote, 157, 322, 336), To dis
tinguish the Pleist, beds containing Venua cancellata and Bulla atriata from the 
PUo. beds containing same species, the Pleist. beds might be called, from their 
most abundant fossil, the Bulla s tr iata marla. 

Acco rd ing to C. W. Cooke the se beds a r e a p a r t of F o r t T h o m p s o n fm. 

B u l l Creek s a n d s t o n e . ( I n S t r a w n f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 
N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 3, pp. 374, 379). Bull Creek 

as.—Sss., largely In flaggy layers 6 In. to 4 ft. thick ; white on fresh surfaces, 
weathering grayish. Thickness 50 to 75 ft. Memb. of Strawn div. OverUes 
Horse Creek clays and shales and underlies Big Valley bed. 

N a m e d fo r BuU Creek , Mil ls Co. 
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B u U C r e e k l imes tone . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a ( O s a g e C o u n t y ) 
P. C. Greene, 1918 (A. A. P. G. Bull., vol. 2, p. 121). Bull Creek Is.—Well exposed on 

BuU Creek,Jn NW. par t of T. 23 N., R. 11 E. I t Is 5 to 15 ft. thick and lies about 
100 ft. above Peoples sand and 150 tt. above Stanton Is. I ts characteristics N. of 
Bigheart are not known to writer. To SW. It can be Identifled In most logs of wells 
In vicinity of Hominy. Above It lies an interval of irregular shales and BSS., 80 
to 125 ft. thick, overlain by WUd Horse Is. 

"•Bull F a c e s l a t e . 

A m e t a m o r p h l c si. i n N W . Ga. , ca l led by t h e people B u l l F a c e si. (G. L i t t l e , 

Ga. Min. , Geol., a n d P h y s . S u r v . E e p t . P r o g . Sept . 1 to Dec. 3 1 , 1874, 

1875) . I s bel ieved t o be t h e si. u n d e r l y i n g W e l s n e r q tz i te . 

t B u l l h e a d w a t e r l l m e . 

fBuI ihead l imes tone . 
D e s c r i p t i v e t e r m s t h a t h a v e been appl ied to Cobleski l l dol. in w e s t e r n N . Y. 

Bu l l H e a d M o u n t a i n s a n d s t o n e . 

L o w e r C r e t a c e o u s : A l b e r t a a n d B r i t i s h C^jlnmbia. 

P. H. McLearn, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. C, p. 16). 

Bul l Hi l l gne iss . 

Age ( ? ) : S o u t h e a s t e r n V e r m o n t ( W i n d h a m C o u n t y ) . 

C. H. Richardson, 1931 (17th Rept. Vt. State GeoL, p. 221). Bull Hill gneiss, ne-w 
name. Is necessary because of rather wide distribution of the gneiss and Its 
characteristic structure. Type loc. Is on Bull Hill, E. to NE. of vUlage of Grafton 
and N. of village of Cambridgeport [In Saxtons River quad.] The hill reaches 
altitude of 1.580 ft. and Is practically all gneiss. Also well exposed In NE. part 
of Grafton Twp. The gneiss is profoundly porpbyritic; is cut by pegmatite veins. 
Also occurs near SE. corner of Chester. Structure and texture are markedly differ
ent from that of Reading gneiss. It appears to be an orthognelss. 

C. H. Richardson and J. E. Maynard, 1933 (18th Rept. Vt. State GeoL, pp. 316-347). 
Bull Hill gneiss, acid Intrusive, embraces only those gneisses that are pronouncedly 
porphyritic 

Bul l ion d o l o m i t e m e m b e r (of M o n t e Cr i s t o l i m e s t o n e ) . 

Miss i s s ipp ian ( l o w e r ) : S o u t h e a s t e r n N e v a d a (Goodspr ings r e g i o n ) . 

D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 10, 18, e t c ) . BuUion dol. memb.— 
Massive light-gray Is. now largely altered to cream-colored and white dol.; chert 
uncommon. Thickness 185 to 300 ft. Underlies Arrowhead Is. and overlies 
Anchor Is., all members of Monte Cristo Is. Named for Bullion mine, sec. 23, 
T. 25 S., R. 58 E. . Few fossils (lower Miss.). 

Bul l L a k e g lac ia l s t a g e . 

P l e i s t o c e n e : C e n t r a l w e s t e r n W y o m i n g . 

E. Blackwelder, 1915 (Jour. GeoL, vol, 23, pp, 310, 325-340), Bull Lake stage.— 
The next older moraines, which I have compared with early Wisconsin drift of 
Illinois, will be called Bull Lake drift, from locality of that name on N. slope of 
Wind River Range. Is later than Buffalo drift and earlier than Pinedale d r i f t 
Succeeded the Circle Interglaclal cycle and preceded the Lenore interglaclal cycle. 
Correlated with early Wisconsin drift of lUhiols. 

E. Blackwelder, 1931 (Geol. Soc. Am. Bull., vol. 42, pp. 865-922), correlated BuU 
Lake stage with lowan stage. 

Bul l L a k e Creek sha les . 
C a m b r i a n : W e s t e r n W y o m i n g ( W i n d R i v e r M o u n t a i n s ) . 

E. B. Branson, 1917 (Geol. Soc. .\m. Bull., vol. 28, pp. 347-350), in several places 
referred to a shaly fm.. 300 to 400 ft. thick, overlying Deadwood ss. and underlying 
Shoshoni Is. in Wind River Mtns, as Bull Lake Creek shales (apparently from BuU 
Lake Creek), and stated that Bull Lake Creek and Shoshoni were names used by 
writer In paper in preparation. This is only record of these names. 

See a lso u n d e r D e a t h Canyon memb. 
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fBull Mountain series. 
Eocene: Central southern Montana (Yellowstone County). 
W. Lindgren, 1886 (U. S. Tenth Census, vol. 15, p. 745, pi. 60). Bull Mtn aeriea 

(Upper Laramie ) .~A succession of light-colored clays, soft, white, argill. sss., and 
heavy benches (10 to 30 ft. thick) of massive yellow ss. with rounded comers and 
faces and generaUy carrying round nodules of brown Iron ore. Contains the more 
valuable lignite beds. Thickness 1,5,50 to 1,660 ft. In Bull Mtns and adjacent 
territory. Contains abundant fossU leaves and plants, 

Approx, same as Fort Union fm., according to T. W, Stanton (personal 
communication). 

Bull Pond limestone. 
W, W. Mather, 1843 (Geol. N. Y., vol. 1, pi. 45). [Bull Pond Is. Is shown on this 

geol. cross section from Montlcello, Sullivan Co., to Croton River near Bulls Bridge, 
Westchester Co., N. Y.] 

Bull Run shales. (In Newark group.) 
Upper Triassic: Northeastern Virginia. 
J. K. Roberts, 1923 (Pan-Am. Geol., vol. 39, pp. 185-200). Bull Run ahales.—Shales 

forming youngest Triassic sediments of northern Va. Occupy middle of Trlassic 
basin. Are younger than Manassas ss. 

J. K. Roberts, 1928 (Va. Geol. Surv. Bull. 29, pp. 24-25, 38-43). Manassas ss. Is for 
most part intercalated with Bull Run ahales. Where not dlst^urbed by faulting 
and not covered by Recent material or soil the Bull Run shales overlie Manassas 
ss. Almost the only rocks outcropping over Bull Run Battlefleld are Bull Run 
Bhales, which vary from an extra fine to a relatively coarse and gritty nature, and 
include red, gray, blue, black, and decolorized shales. 

A part of Newark fm. 

Bullwagon dolomite. (In Clear Fork group.) 
Permian: Central northern and central Texas. 
W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull., vol. 1, pL, pp. 96-97). Bullwagon 

dol.—Two distinct s trata separated by a sh. or clay parting. Thickness 2 to 5 
ft. Thins to N. until it cannot be identified with certainty 35 mi. N. of Tex. 
and Pacific Ry. Lies 3.60 to 370 ft. below Merkel dol. Named for BuUwagon 
Creek, Taylor Co. 

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816). Bullwagon dol. is 
36 f t thiek on Colorado River, where It is represented by a number of thin 
dolomites and blue shales. Underlies Choza fm. and overlies Vale fm. [Other 
repts give thicknesses as great as 65 ft.] 

E. H. Sellards, 1933 (Unlv. Tex. BuU. 3232, pp. 169, 176, 181). Bullwagon dol. 
here treated as top memb. of Vale fm., the deflnition of Vale fm. being modified 
to that extent. 

tBully Hill volcanics. 
Age (?) : Northern California (Redding quadrangle). 
J. S. Diller, 1905 (Am. Jour. Scl., 4th, vol. 19, pp. 380-385). Bully Hill volcanics.— 

Lavas interstratlfled with tuffs and shales. Of late Carbf. and early Triassic age. 

tBully Hill rhyoUte. 
Jurassic(7) : Northern California (Redding quadrangle). 
J. S. Dlllcr, 1906 (U.S.G.S. Redding folio. No. 138). In Bully HUI region 

[Shasta Co.] the rhyolite is arranged In flows alternating with tuffs dipping SE. 
beneath the Pit shales, but in places it cuts lower part of Pi t shales and envelops 
Its fragments. For convenience all the rhyolites erupted in Redding quad, during 
deposition of Pit shales are included under term Bully Hill rhyolite, though 
they represent a considerable range of time. Bedded tuffs, composed largely of 
crystal fragments of quartz and feldspar, with a smaller proportion of glass and 
pumice particles replaced by quartz, a re common among the Pit shales and are 
locally associated with sheets of rhyollte. Thickness about 500 ft. 

Later work by L. C. Graton (U. S. G. S. Bull. 430, pp. 81-85, 1910) proved 
this fm. to be intrusive alaskite porphyry, and same as so-called "Balak-
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lala rhyolite." Both geographic names have therefore been discarded 
as unnecessary. The rock cuts fms. as young as Pit sh. (Middle and 
Upper Triassic). 

Bulwark sandstone. 
Cretaceous: Alberta. 
S. E. Slipper, 1918 (Canada Geol. Surv. Summ. Rept 1917, pt. C, p. 8) . 

t B u n c o m b e g r o u p . 
C a m b r i a n ( ? ) a n d p r e - C a m b r i a n : W e s t e r n N o r t h C a r o l i n a ( B l u e R l d g e 

P r o v i n c e ) . 

W. C. Kerr, 1869 (N. C. Geol. Surv. Rept. 2, pp. 13-35). Buncombe group.— 
Occupies larger part of great transmontane plateau btw. Blue Rldge and Smoky 
Mtns. Average breadth of fm. is about 25 mi., and since it is conspicuously 
developed across whole breadth of Buncombe Co. and may be seen in complete 
section along the French Broad in its course through that county, it will be 
in accordance with usage to caU it Buncombe group. The rocks of this belt 
manifest an extreine degree of alteration and disturbance. They belong to 
general description of granitoid or gneissic rocks, and consist of various and 
recurrent successions of gneissoid slates, quartzose, feldspathic, micaceous, and 
hornblendlc, with frequent beds of gneiss proper, and occasional Interpolations 
of true granite. A large body of reddish porphoroidol feldspathic gneiss Is found 
along NW. edge of the belt, as may be seen a little below Marshall on the 
French Broad and again in Yancey, some 4 mi. N. of Burnsville. Mica schist also 
occurs in litrge development towarj E. margin of belt, as may be seen in Asheville 
and along Swannanoa valley to a point near the gap. The fm. Is also character
ized throughout its whole extent by frequent occurrence of Isolated masses of 
ning. rocks, ophiolites, serpentines, soapstones, talcose and chloritic slates, with 
tremolite, asbestos, and actinolitc rocks, generally associated with hornblende, sL, 
and syenite, and usually containing veins of chromic iron. The Buncombe group 
is limited southeastward by Linville slates. 

T h e fo l lowing fms, a r e exposed on F r e n c h B r o a d R ive r , i n B u n c o m b e Co., 

N. C, ( d e s c e n d i n g o r d e r ) ; (1) Soaps tone , d u n i t e , a n d s e r p e n t i n e ; (2) 

m e t a g a b b r o ; (3) R o a n g n e i s s ; a n d (4) C a r o l i n a gneiss . B u t s e v e r a l 

o t h e r p re -Camb, fms, a n d m a n y Camb , fms, a r e exposed in t h e p l a t e a u 

b tw, t h e B l u e Ridge a n d Smoky M t n s iu N. C , a s s h o w n on N. C. 

c o r r e l a t i o n c h a r t . 

B u n g e r l i m e s t o n e m e m b e r (of G r a h a m f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 

F, B, Plummer, 1910 (A. A. P, G, BuU,, vol, 3, pp. 133-145). Top memb. of 
Bunger fm. [For description see 1919 entry under iBunger fm.] 

F. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol, 30, pp, 24, 31 ; Unlv, Tex. 
Bull, 2132, pp, l::9, 130, and charts) , Bunger Is. lentil.—A Is, memb, of Graham 
tni, in' Brazos River Valley. Underlies South Bend sh. and ss. memb. and 
overlies Gonzales Creek sh. incnib.; all members of Graham fm. Thickness 2 to 
8 ft. In places is dark yellowish brown, quite dense and heavy ; in other places 
is light gray, impure, and massively bedded. Lies 60 [50 to 110] ft, below 
Gunsight Is. nienib. Best exposed around N. and W. sides of big curve of 
Brazos River 5 ml. S. of Graham. 

P. M. Bullard and R. II. Cuyler, 1935 (Unlv. Tex. Bull. 3501, pp. 197, 221-223), 
used Bunger Is. in McCulloch Co., Colorado River Valley, and stated; The I s 
called Bunger In Colorado River Valley occupies same strat. position as 
typical Bunger of Brazos River Valley, and agrees in lithology and fossils. But 
fact that it is a lentil in northern area would make it unlikely that the Bunger 
of Colorado River area is continuous with the Bunger of Brazos River area. I t 
seems less confusing, however, to use same name for these beds (20 to 25 f t 
thick in McCulloch Co.), which lie 50 to 70 ft. below top of Bluff Creek sh. 
memb. of Graham fm. aud 52 to 68±; ft. above base of the Bluff Creek memb.-_ 

Named for Bunger, Young Co. 
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tBunger formation. ( In Cisco group.) 
Pennsylvanian: Central northern Texas. (Brazos River region). 
P. B. Plummer, 1919 (A. A. P. G. Bull., vol. 3, pp. 133-146). Bunger fm.—Poorly 

bedded, lenticular, dark-brown sss. and sandy shales with a few thin lss. 
Locally, In section W of Finis, a dark carbonaceous sh. occurs near bottom of fm. 
Thickness 230± ft. Top memb. is named Bunger la. It is a persistent is., 2 to 
4 [8 ] ft. thick; In places dark yellowish brown, dense, and heavy; In other 
pieces Ught-gray and coarsely crystalline. Bunger fm. underUes Gunsight fm. 
and overlies Jacksboro fm. 

Is a par t of Graham fm., adopted name. 
Named for Bunger, Young Co. 

Bunger sand. 
A lenticular subsurface sand in upper part of Strawn group of Bunger 

d is t . Young Co., central northern Tex. It lies about 750 f t below 
Palo Pinto Is. 

Bunker andesite. 
Tertiary (Eocene) : Central southern Colorado (Silver Cllff-Roslta region). 
W. Cross, 1890 (Colo. Set Soc. Proc, vol. 3, pt. 3, p. 272) and 1896 (U. 8. G. 8. 

17th Ann. Rept., pt. 2, p. 289). Bunker andstite.—Holocrystalllnc, flne-gralned, 
massive andesite, carrying hornblende, augite. and blotite. Forms greater part of 
Rosita Hills. Occurs in Bunker HIU, Sugar Loaf, etc. 

Bunker slate. 
Lower Cambrian: Quel>ec. 
T. H. Clark, 1934 (Geol. Soc. Am. Bull., voL 45, No. 1, p. 11). 

Burbank member (of Cuyahoga formation). 
Mississippian: North-central Ohio (Wayne County). 
G. W. Conrey, 1921 (Ohio Geol. Snrv., 4th ser., BuU. 24, p. 50). Burbank memb.— 

Basal memb. of Cuyahoga fm. In Wayne Co. Grayish blue shales and grayish 
buff BSS. alternating: 150 ft. exposed. Underlies Armstrong memb. and overlies 
Sunbury sh. Named for Burbank, In N. part ot Wayne Co. 

Burbank sand. 
A subsurface sand, in lower par t of Cherokee sh. (early Penn.), 40 to 80 ft. 

thick in Burbank fleld, Osage and Kay Counties, Okla., where i t lies at 
depth of 2,700 to 2,900 ft. Also occurs in Woodson, Cowley, Butler, Sum
ner and Greenwood Counties, Kans. Lies lower than Oswego lime (Fort 
Scott Is.). Has been called Bartlesville sand, but Bartlesville is now re
stricted to a sand lying 50 to 100 f t lower, and Burbank (Red Fork) 
sand is now applied to this higher sand. The lower sand is now regarded 
as true Bartlesvllle. 

tBurches Ferry marl. 
Upper Cretaceous: Northeastern South Carolina and-eastern North Caro

lina. 
B. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; published 

in 1908, In S. C. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral re
sources of S. C, pp. 12, 14). Burches Ferry marl.—Buff-colored high grade marl; 
greensand marl. Is exposed In Florence Co., S. of Jeffries Creek, and thence 
along the Great Pee Dee to Topsaw Landing. Is interruptedly exposed along 
Lynches Elver from Old Efllngham to its confluence with the Great Pee Dee; 
along Black Mingo from Indlanfield Church to Black Elver; along Black River 
from Perkins Bluff to confluence ot Black Mingo; along the Waccamaw from 
N. C. to a point near Conway. The uppermost Cret. fm. In S. C. Overlies Black 
Creek sh. and underlies Black Mingo sh. 

Replaced by Peedee fm., the older name. 
Named for exposures at Burches Ferry, on W. side of Peedee River, in 

Florence Co. 
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Burden conglomerate. 
Ordovician: Eastern New York (Columbia County). 
A. W. Grabau, 1903 (N. Y. State Mus. BulL 69, p. 1034). Burden cgl—Calc. cgl. In 

which the pebbles are chiefly Is. embedded in a siUceous sand, which In turn 
Is held together by a more or less calc cement. Age unknown. That It belongs 
to Hudson River series Is imdoubted, but whether older or younger than Normans
kili shales has not been ascertained. No fossils found. May correspond to 
Trenton cgl. of Rysedorph HUl [Rysedorph cgL] or It may be still earlier. Areal 
relations seem to Indicate it Is older than Normanskili beds of Mount Moreno. 

A. W. Grabau, 1906 (N. Y. State Mus. Bull. 92, p. 302). Fragments of Burden cgl. 
are found scattered over* Mount Becraft, and It also occurs at Burden iron mines, 
5 ml. 8. of Hudson. I ts age is probably lower Champlalnic [Lower Ord.]. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 36). Age of the Burden has 
not been deflnltely determined, but it is thought It may correspond to Rysedorph 
cgl. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 281). Bunten cgl. Is found near 
Becroft Mtn and other places In vicinity of Hudson within the Normanskili shales. 
No fossils have been found. It Is thought it may be identical with Rysedorph cgl. 

Burdltt marl. 
Upper Cretaceous (Gulf series) : Central Texas (Travis County). 
W. S. Adkins, 1933 (Unlv. Tex. Bull. 3232, pp. 239, 270, 407, 441, 442, 449). Bur-

ditt fm. (p. 239), Burdi t t chalk marl (p. 407), Burdltt marl (heading on p. 440).— 
Hill Included this chalk marl with Austin chalk, and stated that top Is transitional 
to the Taylor. Taff segregated the upper marly lime zone ot Austin chalk, and 
considered it UtbologicaUy transitional to Taylor marl. This chalk marl is here 
caUed Burditt , from Burditt School, Travis Co., and type loc. is along Little 
Walnut Creek downstream from Austin-Cameron road, where the marl Is 40 ± ft. 
thick. It Is a light gray, somewhat shelly, calc. clay overlying the hard chalk 
(Austin chalk proper). Stephenson states the Taylor In McLennan Co. uncon. 
overlies the Austin, and that Its base contains a phosphatlc pebble zone. There 
appears to be no marked break in Travis Co., although a prominent layer of 
phosphatlc nodules and fossils occurs In the Burdltt near type loc 

According to L W. Stephenson, 1937 (U. S. G. S. P. P. 186G), the beds caUed 
Burditt marl by Adkins are no more marly than other lower parts of Austin chalk 
elsewhere In Tex. If recognized as a separate lithologic unit It should be treated 
as an upper marly memb. of Austin chalk. 

Burge sands member. (In Ogallala formation.) 
Tertiary (upper Miocene or lower Pliocene) : Northern Nebraska (Cherry 

County). 
P. W. Johnson, 1936 (Am. J o u r ScL, 5th, vol. 31, pp. 467-473). I t Is proposed to 

call the extensive channel deposits that contain the "Burge fauna" (described 
by E. A. Stirton and P. 0 . McGrew, Am. Jour. ScL, 5th, vol. 29, pp. 125-132, 
1935) the Burge aanda memb. of Ogallala fm. Type loc is Burge Quarry, on Snake 
River, SW. of Valentine, Cherry Co. The beds consist of unconsolidated, flne to 
coarse-grained, gray, cross-bedded, channel sands, often containing nodules and 
lenses of greenish clay; coarse sand and some gravel noted in nearly aU ex
posures. Thickness 25 to 28 ft. a t Burge Quarry; varies up to 30 f t In other 
places. Overlain by "cap rock bed" (highly calc gr i t ) , and in many places rest 
uncon. on greenish gray massive sands of upper part of Valentine beds. Burge 
sands and "cap rock bed" assigned to lower PUo., and Valentine beds to transi
tional Mio.-PIIo. The beds and their fauna have been traced from Cherry Co. 
Into Brown Co., by M. F. Skinner. 

Burgen sandstone. 
Middle or Lower Ordovician: Eastern Oklahoma. 
J. A. Taff, 1905 (U.S.G.S. Tahleqnah folio. No. 122). Burffei. as.—Massive, moder

ately flne-grained, light-brown ss., 5 to 100 ft. thick. Underlies Tyner fm. 
J . A Taff, 1906 (U.S.G.S. Muscogee foUo, No. 132). No foBBils have been found 

In Burgen aa. I ts age Is Inferred from Its s t r o t position. A study of St. Peter or 
"Saccharoldal" SB. In northern Ark. and Mo., with which the Burgen Is correlated 
by Dr, E. 0, Ulrieh, caused him to class It as early Ord. 
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T h e U. S. Geol. S u r v e y f r o m 1915 to 1930 used St . P e t e r ss . i n s t e a d cf B u r g e n 
ss. . K e y ss. , S a c c h a r o l d a l ss. . C r y s t a l C i ty ss. . Pacific ss., C a p a u O r e s ss., 
e tc . T h e Okla . Geol. Su rvey , howeve r , h a s r a t h e r cons i s t en t ly a d h e r e d to 
t h e Okla . n a m e B u r g e n ss . On 1926 Okla . geol. m a p , by H. D. Miser , t h i s 
ss . w a s ca l led St , P e t e r . C. N. Gould, in t h e t e x t to a c c o m p a n y t h a t m a p 
(Okla . Geol . S u r v . Bul l . 35, p . 55, 1925) , u sed St . P e t e r ( " B u r g e n " ) ss., b u t 
s t a t e d t h a t h i s p r e f e r e n c e w a s for t h e Okla . n a m e B u r g e n ss . 

B. O. Utoich, 1927 (Okla. (3eol. Surv. BulL 45, pp. 30-31), showed St, Peter or 
Burgen aa, of NE. Okla. as = upper part ot St. Peter ss. of Minn. 

E. O. Ulrica, 1930 (Okla. GeoL Surv. Bull. 40QQ, pp. n - 1 2 ) . I have long insisted 
Burgen ss. does not fall Into the place to which it is usually assigned by Okla. 
geologists—that Is about middle of the Simpson. It is either older than base of 
Simpson and of a.ge of some part of Buffalo River series, or it is much younger— 
probably Black River. Fossil evidence is lamentably indecisive and goes little 
further than to prove Ord. age of the Burgen. I am, somewhat reluctantly, I con
fess, forced to conviction that the Burgen Is a much younger deposit than St. Peter 
SB, and probably that it Is represented In Arbuckle region by the ss, that is locally 
developed, especially on NE, flank of that uplift, at base of the Bromide and above 
the Criner, The sand probably was blown in from eroding surfaces of Buffalo River 
sss, on W, side of Ozark uplift, which we have every reason to believe was emergeil 
a t tha t time. 

I . H. Cram, 1930 (Okla. Geol. Surv. Bull. 40QQ, p. 12). In view of indeflnlteness of 
correlation ot Burgen>£s. the name Burgen should be applied to eastern Okla. beds 
rather than St. Peter. Ulrlch's suggestion that the Burgen is basal ss. of Bromide 
fm. of Simpson group Is not entirely out of line with subsurface evidence, but if 
writer 's suggestion that lower Tyner is lower Simpson in age proves to be correct, the 
Burgen must be older than Ulrlch suggests it to bo. Possibly It Is basal es. of Oil 
Creek fm. of Simpson group. 

I n v i ew of d o u b t t h a t e x i s t s a s to B u r g e n ss. be ing the s a m e a s St. P e t e r .'^s,, 

t h e U. S. Geol, S u r v e y n o w employs t h e local n a m e B u r g e n ss. for t h e ss, 

u n d e r l y i n g T y n e r fm, in e a s t e r n Okla, 

N a m e d for B u r g e n Hol low, NE, of T a h l e q u u h , C h e r o k e e Co, 

B u r g e n l imes tone . 

L o w e r O r d o v i c i a n : C e n t r a l O k l a h o m a (Okfuskee C o u n t y ) , 

J . P, Boyle, 1929 (Okla, Geol, Surv. BuU. 40KK). Burgen Is.—.A single Is. memb., 30 
to 70 ft. thick, underlying Tyner sh. and overlying Burgen ss. throughout NE. 
Okla. Present over entire area of Okfuskee Co. CThe original definitions of Tyner 
fm. and Burgen ss. (U.S.G.S. Tahlequah and Muscogee folios, Nos, 122 and 132, 
1905 and 1906, respectively) do not mention any is, in lower part of Tyner noi-
In Burgen ss.] 

B u r g e s s sha l e . 

MidtUe C a m b r i a n : B r i t i s h Co lumbia . 

C. D, Waleott 1911 (Smithsonian Mlsc Coll., vol, 57, No, 3, p, 51). 

B u r g e s s ool i te . ( I n B a n g o r l imes tone . ) 

M i s s i s s i p p i a n : N o r t h w e s t e r n A l a b a m a ( F r a n k l i n a n d L a w r e n c e C o u n t i e s ) . 

W. B. Jones, 1928 (Ala. Geol. Surv. Circ 8, pp. 13-15). Burgess oolite, variable In 
thickness (0 to 40 ft.) and phy.slcal properties. Lies 200 ft. below top of 
Bangor Is. In RussellvlUe dist. (Franklin Co. and W. part of Lawrence Co.). 
Overlain and underlain by blue fossiliferous lss. of Bangor is. Type loc. at Burgess 
quarry, on a comparatively high hill 3 ml. E. of RussellvlUe, Franklin Co., where 
it has its greatest thickness—at least 40 ft. 

B u r g e s s sand . 

A s u b s u r f a c e s a n d of e a r l y ( ? ) P e n n . age in Okla . a n d s o u t h e r n K a n s . Lies 

lower t h a n Bar t l e sv i l l e sand . Th icknes se s r epo r t ed , 7 to 60 ± ft. Accord

i n g to Okla . Geol. Su rv . Bul l . 40Q, 1928, p. 180, t h i s s a n d is of Miss . age . 
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B u r g o o n s a n d s t o n e m e m b e r (of Pocono f o r m a t i o n ) . 

Miss i ss ipp ian : W e s t e r n P e n n s y l v a n i a , n o r t h e r n W e s t Vi rg in ia , a n d sou th 
e a s t e r n Ohio . 

C. Butts, 1904 (U.S.G.S. Kittanning folio. No. 115, pp. 5, 6, sections). So far as 
exposed in this quad, the Pocono fm. is compo.scd mainly of a heavy gray to 
greenish coarse, thick-bedded ss., the Mountain or Big Injun sand of the driller, 
which is here named Burgoon ss., because It is cut through by valley of Burgoon 
Run, above Kittanning Point [Blair Co,], No considerable exposures of the ss. 
were seen on valley walls, but on S, side abundant boulders of coarse siliceous ss, 
and a soil that is almost pure sand, Indicates its presence close beneath the surface. 
Thickness 300 tt . Overlies red sh. (Patton sh. memb. ot Pocono) and "uncon. 
underlies Pottsville fm. in Kittanning quad., but in Burgoon type region (Blair 
Co.) and elsewhere the Burgoon is immediately overlain by Loyalhanna Is. 

B u r g o o n g roup . 

M i s s i s s i p p i a n : P e n n s y l v a n i a . 

J. D. Sisler, G. H. Ashley, and others. 1933 (Pa. Geol. Surv., 4th, Bull. M19, p. 8) . 
Included in Pocono series, and includes Burgoon ss. and Shenango ss. 

B u r k b u r n e t s ands . 

S u b s u r f a c e o i l -bea r ing s a n d s in Cisco fm, of c e n t r a l n o r t h e r n Tex , 

B u r k e f o r m a t i o n . (Of R a v a l l i g roup . ) 

P r e - C a m b r i a n (Be l t s e r i e s ) : N o r t h e a s t e r n I d a h o (Coeur d 'Alene d i s t r i c t ) 
a n d n o r t h w e s t e r n M o n t a n a . 

F. L. Ransome, 1905 (U. S. G. S. BuU. 260, pp. 277-285). Burke fm.—Gray, flaggy, 
flne-grained sss. and shales, with interlKdded purple qtzitic sss. and "white qtzite. 
Shallow-water features throughout. Thickness 1,700 ± ft. Underlies Revett 
qtzite and overlies Prichard si. Tj'pically developed along Canyon Creek from Burke 
to Gem, Idaho, also in vicinity of Wardner and elsewhere in Cueur d'Alene dist. 

Desc r ip t ion of g e n e r a l geology of reg ion is based a l m o s t whol ly on w o r k of 

F , C, Ca lk ins , 

B u r k e t b l ack s h a l e m e m b e r (of H a r r e l l s h a l e ) . 

U p p e r D e v o n i a n : C e n t r a l P e n n s y l v a n i a ( H u n t i n g d o n to C e n t e r C o u n t i e s ) , 

C, Butts, 1918 (Am. Jour. Scl., 4th, vol, 46, pp. 523, 536) Burket black sh. memb. 
at base of Harrell sh. (of Portage group). 

C. Butts (U. S. G. S. HoUidaysburg-Huntingdon folio, No. 227). Burket black 
sh. memb.—Black fissile sh.. 80 ft. thick, forming basal memb, of Harrell sh. 
Overlies Hamilton fm. Named for exposures at Burket, a suburb of Altoona, 
Blnir Co. 

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, pp. 1209-1213), transferred this 
memb. to his Rush fm. and restricted Harrell sh. to overlying beds. 

B u r k e t t s and . 
A s u b s u r f a c e sand , of P e n n , age , in B u r k e t t fleld, C o l e m a n Co,, n o r t h -

c e n t r a l Tex , , w h e r e i t l ies a t 360 ft, d e p t h . 

B u r k e v i l l e beds, 

Miocene ( u p p e r ) a n d P l i o c e n e ( ? ) : W e s t e r n L o u i s i a n a a n d e a s t e r n T e x a s . 
A, C, Veatch, 1902 (La, Geol. Surv. p t 6, Rept. for 1902, p. 136, pi. 37). Fossils 

collected near BurkvUle [BurkevUle] are regarded by Harris as representing 
a brackish water phase of Chattahoochee Ollg. It Is Impossible from our present 
observation to say how far from base of the green clays these fossils occur (it is 
probably over 100 ft.) and how much. If any, of upper portions of Grand Gulf proper 
belong to this stage. On map, and in our consideration of Sabine River section, we 
have made the last hard ss. layer in the Grand Gulf the dividing Une. This Is ot 
course purely arbitrary. These beds seem to be very nearly = Kennedy's Frio clays. 
His description, however, seems to partially indicate that he regards these clays as 
occupying a position beneath the upper sss. If this be the correct Interpretation 
of his meaning we would suggest the name Burkville beds for this stage. 

See a l so u n d e r CoW S p r i n g hor izon . 
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C. L, Baker, 1920 (Univ, Tex, BuU, 1869, pp, 223-225), In vicinity of Burkeville 
the base of the Fleming Is not earlier than late Mio. nor younger than early 
Plio, 

N a m e d for B u r k e v i l l e [ co r r ec t s p e l l i n g ] , N e w t o n Co,, Tex . 

B u r l e y l a k e b e d s . 
P l e i s t o c e n e : S o u t h e r n I d a h o ( C a s s i a C o u n t y ) . 

H, T, Stearns, 1932 (Correlation chart of Idaho compiled by M, G. WUraarth, dated 
Sept 1, 1932) and 1936 (Jour. GeoL, vol, 44, No, 4, pp, 434r-139), Burley 
lake beds.—Deposited in ancient Lake Burley. Not exposed. Log of city well 
a t Burley, Cassia Co,, gives thickness of 150 f t The beds are essentially 
horizontal and capped In S, and E, by gravel deposited by Snake River and Goose 
Creek. Not disturbed by diastrophism since deposition. As the beds reach 
nearly to old shore line the lake must have practically silted up before it was 
drained. Older than Minidoka basalt and younger than Sand Spring basa l t 

t B u r l i n g a m e sha l e , 
P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d n o r t h w e s t e r n Mis sou r i . 

B, Haworth, 1895 (Kans, Univ, Quart,, vol, 3, p, 278 and pi, 20 ; Am, Jour, ScL, 3rd, 
vol. 50. p. 461 and pi. opp. p. 466). Burlingame sh.—Shales, with considerable 
ss., 160 ft. thick, separated from underlying Osage coal by a thin but persistent Is. 

R e p l a c e d by S c r a n t o n sh . 
N a m e d for B u r l i n g a m e , Osage Ck>., K a n s . 

B u r l i n g a m e l i m e s t o n e m e m b e r (of W a b a u n s e e f o r m a t i o n ) . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d no t r tbwes te rn 

M i s s o u r i 

J. G. HaU, 1896 (Univ. Geol. Surv. Kans., vol. 1, p. 105). Burlingame !«.—Just 
W. ot Burlingame [Osage Co.], Kans., system No. 5 makes its flrst appearance. 
It Is 8 ft. thick, brown, shelly, and covers the third and last heavy bed of 
shales in this section, which Is 150 or 200 f t thick. 

E. Haworth, 1898 (Kans. Unlv. Geol. Surv. vol. 3, pp. 72, 73. 94, 105), Burlingame la. 
proposed by J. G. Hall for Is. system No. 5, consisting of brown shelly Is. 8 f t 
thick, overlying Osage sh. ["Osage" as here used included tBurlingame (Scran
ton) sh.] 

B a s a l m e m b . of W a b a u n s e e fm. in Mo. I n K a n s . t h e W a b a u n s e e is t r e a t e d 
a s a g r o u p a n d t h e B u r l i n g a m e a s a fm. T h e p r e s e n t K a n s . a n d N eb r . 
S u r v e y s u s e So ld ie r Creek sh . for t h e beds ove r ly ing B u r l i n g a m e Is. 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 215-216). Soldier Creek sh. and 
overlying Wakarusa Is. have been Included by various writers in Burlingame Is. 
a t several places in central and southern Kans. The name Burlingame should be 
restricted to lower Is., which seems to accord with Hall's original description-
Thickness 4 to 16 ft. Has been mapped from southern Nebr. across Kans., and 
identifled 4 0 ± ml. S. of Kans.-Okla. line. The Is. makes a fairly prominent 
escarpment that crosses W. part of Burlingame, Kans. 

B u r l i n g t o n l i m e s t o n e . (Of Osage g roup . ) 

Miss i s s ipp ian : I owa , I l l inois , e a s t e r n Missour i , a n d w e s t e r n K e n t u c k y . 

D. D. Owen, 1852 (Rept Geol. Surv. Wis., Iowa, and Minn., btw. pp. 90 and 140). 
Encrinital group of Burlington (also called Burlington beda).—In descending 
order: White crystalUne and semi-oolitic lss. ; brown and fiesh-colored encrinital 
lss., brown earthy crinoldal lss. with crystalline specks; band of cellular buff 
mag. Is. ; oolitic Is. ; dark-groy arglll. lss. Overlies argillo-calc. group. Separated 
from overlying Keokuck cherty Iss. by brown Encrinital Iss. al ternating with bands 
of chert, as near Hannibal [Mo.]. [According to later repts the cherty t)eds of 
passage are Keokuck cherty lss. of Owen.] 

J. Hall, 1857 (Am. Ass. Adv. Scl. Proc , vol. 10, pp. 53-57). Encrinital Is. ot 
Burlington, or, as we shall hereafter term It, the Burlington la. Very fossiliferous 
Is. overlying oolitic Is. and arglll. ss. belonging to Chemung group of N. Y. 
and underlying cherty beds ot passage (Keokuk cherty lss, of Owen, 60 to 100 tt. 
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thick) to the higher Keokuk or lower Archimedes Is. Includes Owen's Encrinitai 
group of Hannibal, Mo., which is identical with Encrinital Is. of Burlington. 
Characterized by great numbers ot crlnolds. 

A. H. Worthen, 1882 (Econ. Geol. 111., vol. 1, pp. 79, 8«). Burlington la. at 
Burlington, Iowa [type l o c ] , consists of (1) an upper member of Ught-gray or 
nearly white Is. with some brown layers and abundant chert ; and (2) a lower 
memb. of brown mag. Is. locally aren., with abundant chert. 

C. R. Keyes, 1895 (Iowa Geol. Surv. vol. 3) . Upper Burlington la. Is distinguished 
from Lower Burlington la. by being more thin bedded and containing greater 
abundance of chert. The upper 30 ft. (the flinty beds of Upper Burlington) are 
here named Montroae chert. 

See a l so u n d e r K e o k u k Is. 

S. Weller, 1926 (Jour. Geol., vol. 34, pp. 320-335), considered the Fern Glen "a 
manifestation of the very lowest Burlington." The Fern Glen is at present treated 
hy U. S. Geol. Survey as basal fm. of Osage group of Mo. and 111. 

N a m e d for e x p o s u r e s a t B u r l i n g t o n , D e s Moines Co., I o w a . 

f B u r l i n g t o n l imes tone . ( I n C h e m u n g f o r m a t i o n . ) 

Uppe r D e v o n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( B r a d f o r d C o u n t y ) . 

.\. Sherwood, 1878 (2d Pa. Geol. Surv. Rept. G, p, 37), Burlington la., the thickest 
stratum of Is. I have ever seen In the Chemung group; 40 ft. Is exposed, and 
this does not seem to be all of It. It is nearly a solid mass of sea shells. 
Occurs about 1 mi. E. ot Burlington [Bradford Co.] on farms of W. B. KUne, J. 
Morley, and C. E. Campbell, and at other places. 

N a m e p reoccup ied a n d r ep l aced by P r a n k l i n d a l e Is. l en t i l of C h e m u n g fm. 

by H. S. W i l l i a m s a n d B. M. K i n d l e in 1905 (U . S. G. S. Bul l . 244) . 

B. Wlllard, 1936 (Geol. Soc. Am. BulL, vol. 47, No. 4, pp. 571-592). Frankllndale 
Is. of Williams and Kindle is older than "Burlington Is." of Sherwood, and Is 
Uthologlcally different. Writer therefore replaces "Burlington Is." of Sherwood 
with Luthera Mills coquinite. 

f B u r l i n g t o n Umes tone . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. Haworth and M. Z. Kirk, 1894 (Kans. Univ. Qua r t , vol. 2, pp. 110, 120-121, 125). 
Hard, compact Iss. separated Into two parts by 8 to 10 ft. of sh. Here called 
Burlington or Qarnett la., ultimate choice of name being left to future.' Overlies Le 
Roy shales. Separated from overlying Strawn Is. by 75 to 100 ft. of sh. 

S a m e a s O r e a d Is., a c c o r d i n g to R. C. Moore , 1936 ( K a n s . Geol. Su rv . 

BuU. 2 2 ) . 

N a m e d for B u r l i n g t o n , Coffey Co. 

B u r l s C reek sha l e m e m b e r . 

O l i g o c e n e : S o u t h e a s t e r n A l a s k a ( C o n t r o l l e r B a y r e g i o n ) . 

N. L. Taliaferro, 1932 (Geol. Soc. Am. BuU., vol. 43, No. 3, pp. 772-775, 779). 
Burls Creek ah. memb.—Upper memb. of Katalla fm. as here restricted. Con
formably overlies Split Creek ah. and ss. memb. Best exposed on Burls Creek. 
Consists of 3 conformable divisions (descending) : (1) 1,700 ft. of dark bluish-
gray to almost black platy sh. containing numerous round concretions and lenses 
of dense blue-gray Is. ; (2) 300 to 500 ft. of glauconitic ss. (the organic sh. horizon, 
which Is made up uf highly organic shales, often containing numerous grains of 
glauconlte and several thick glauconitic sss. : (3) 700 ft. of dark platy sh., some
times organic, with occasional thin layers of hard, tightly cemented, fine-grained 
BBS., the sh. containing some Is. concretions. Correlated with fossiliferous beds 
in Yakataga dist. that are assigned to upper OUg. by B. L. Clark. This memb. 
is also exposed lu Nichawak dist. 

T h e U. S. Geol. Su rvey classif ies t yp i ca l K a t a l l a fm. a s M i o . ( ? ) . 

B u r n e t m a r b l e . 

C a m b r i a n and O r d o v i c i a n : C e n t r a l T e x a s . 

B. F. Shumard, 186] (Am. Jour. Sci.. 2d, vol. 32, p. 214). Burnet marble.—Upper 
90 f t alternating, nearly pure, brittle Is. and dol. ; lower 55 ft. thick beda of very 
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hard brittle Is. May represent Birdseye Is. of N. Y. Underlies Carbt Is. and over-
lies Calclferous sand group. 

See l a t e r desc r ip t ion i m d e r H o o v e r div. 

N a m e d for e x p o s u r e s a t B u r n e t a n d n e i g h b o r i n g p a r t s of B u r n e t Co. 

t B u r n e t a n sys t em. 

P r e - C a m b r i a n ( L l a n o se r i e s ) : C e n t r a l T e x a s . 

T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. Is t Ann. Rept., pi. 3, 
pp. Iv, 255-267). Burnetan »i/«tem.—Largely gneisses. At base gneisses, granites, 
and allied rocks (Lone Grove series), overlain by basic hornblende and pyroxene 
rocks (Long Mtn series), and at top acidic mica and chlorltic schists (Bodeville 
series). Underlies Fernandan system. 

I n c l u d e s p a r t s of P a c k s a d d l e s c h i s t a n d Val ley S p r i n g gne i s s of p r e s e n t 

n o m e n c l a t u r e . 

N a m e d for B u r n e t Co. 

B u r n e t t f o r m a t i o n . ( I n P u g e t g roup . ) 
E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t S o u n d r e g i o n ) . 

B. WUIis and G. 0. Smith, 1899 (U. S. G. S. Tacoma folio. No. 54). Burnett f m . -
Top fm. of Puget group. Consists of sss. and shales, generally barren of workable 
coal seams, but containing 5 beds of Inferior coal near top of section at Pittsburg. 
Thickness 8,270 ft, ; 4,770 ft. exposed on South Prairie Creek above Burnett, 
Tacoma quad. Overlies Wllkeson fm. [In text South Prair ie fm. Is used Inter
changeably with Burnett fm. This is Pittsburg fm. ot Willis's 1898 rept.; latter 
na.me is preoccupied, which probably Is reason Burnett fm. was Introduced.] 

B u r n i n g S p r i n g s s and . 

A s u b s u r f a c e s a n d in AUegheny fm. ( P e n n . ) of W. Va . t h a t is bel ieved 

t o c o r r e s p o n d to B u t l e r ss . m e m b . N a m e d l o r B u r n i n g S p r i n g s , W i r t Co., 

W. Va. 

B u r n s l a t i t e ( a l s o B u r n s l a t i t e tu f f ) . 
T e r t i a r y (Miocene) : S o u t h w e s t e r n Colorado . 

W. Cross and B. Howe, 1905 (U. S. G. S. Silverton folio. No. 120). Burna latite 
complex.—Succession of flows, tuffs, breccias, and dikes of dark hornblendlc quartz-
bearing latite of andesltic habi t Thickness 1,200 ft. Is uncon, overlain by great 
thickness of pyroxene andesite, and uncon. overlies Eureka rhyolite. Included in 
Silverton volcanic series. The most widely distributed variety of the hornblendlc 
latltes is named Niagara Gulch la t i te ; another variety Is named Canby latite. 

N a m e d for exjposures in B u r n s Gu lch , SUver ton q u a d . 

B u m s i d e s a n d , 

A s u b s u r f a c e s a n d , of U p p e r Dev . ( C h e m u n g ) age , in W, Va. t h a t h a s been 

c o r r e l a t e d w i t h W a r r e n Second s and . N a m e d for B u r n s i d e wel l , n e a r 

Good Hope , H a r r i s o n Co., W. Va. 

B u r n t Bluff f o r m a t i o n . 

S i l a r i a n : M i c h i g a n ( U p p e r P e n i n s u l a ) . 

G.'.M. l a i e r s , 1921 (Geol, Soc, Am, Bull,, vol, 32, p. 129), Burnt Bluff fm.— 
includes Iilborn Is, and upper part of Hendricks series of R. A, Smith's tentative 
classification, and is thought by writer to be of Niagaran age, Dlscon. under-
~}iGE Manlstlque fm. and overlies MayvlIIe fm. Is without doubt a NE, extension 
•ot Byron and Lower Coral beds of Wis, 

W;>A. VerWiebe, 1928 (Papers Mich. Acad. ScL, Arts, and Lett., voL 8, pp. 330-331), 
assigned thickness of 111 ft. to Burnt Bluff fm. on Drummond Island, Chippewa 
Co, Best exposed in Seaman quarry at W, edge of village of Drummond, Chippewa 

. Co. 
B. B. Newcombe, 1933 (Mich. Geol. Surv. Pub. 38, pp. 23, 35-36). Recently G. M. 

Khlers (unpubUshed ms.) has included the Hendricks and Byron as Individual 
members of Burnt Bluff fm. Type section of the Burnt Bluff Is at Burnt Bluff 
«ii Big Bay de Noc, and top Is clearly marked by a massive, coarsely crystalline 
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light-brown dol. of Manlstlque fm. containing molds of Pentatneru«. This section 
is 248 ft. thick, and Includes Byron memb. (below) with 117 f t of thin-bedded 
and laminated Ilght-gray dolomitic Iss., and Bendricka memb. (above), with 121 
ft. of s trata containing a greater number of dol. beds. Thick beds ot brown dol. 
are prominent in upper part, but In lower part there Is more Uthologlc similarity 
to Byron memb. Btw. SE. Schoolcraft Co. and southern Chippewa Co. most of 
Hendricks strata are comparatively pure Iss. E. A. Smith named these pure Is. 
beds In upper part of the Hendricks the Fibom la. These beds are buff to grayish 
buff, dense grained to lithographic Is. containing t:mall disseminated crystals of cal
clte. Smith observed possible lenticular nature of the Fiborn- and stated "further 
fleld work and faunistlc studies may Bhow that Fiborn Is. should be included in 
Hendricks series." Savage and Crooks (Am. Jour. ScL, 4th, vol. 45, p, 62, 1918) 
also favored this explanation, and detailed work of Ehlers has added further 
supporting evidence. 

N a m e d for e x p o s u r e s in h igh cliff ca l led B u r n t Bluff, on E. s h o r e of B i g 

B a y de Noc, D e l t a Co. 

See a l so u n d e r B y r o n beds. 

B u r n t B r a n c h bed. ( I n S t r a w n f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. GeoL Surv. 4th Ann. Eep t , pt. 1, pp. 374, 375). Bumf 
Branch bed.—Flaggy sss., 125 ft. thick. Including 25 or more ft. of clay at base. 
Memb. of Strawn div., near base. Overlies Lynch Creek bed, where present, and 
underlies Elliott Creek bed. 

N a m e d for B u r n t B r a n c h , in L a m p a s a s Co. or v ic in i ty . 

B u r n t P o r k w h i t e l a y e r . 

N a m e app l i ed by W . D . M a t t h e w a n d W. G r a n g e r (Am. Mus . N a t . H i s t . 
Mem., vol. 9, 1909, p . 295) to a bed of fiinty l ime ly ing a t a b o u t m i d d l e of 
t h e i r ho r i zon C of B r i d g e r fm. in B r i d g e r B a s i n . ( S e e u n d e r L o n e T r e e 
w h i t e l a y e r for t h e i r subd iv i s ions of B r i d g e r fm.) 

B u r n t M e a d o w s y e n i t e . 

P o s t - C a r b o n i f e r o u s : M a i n e . 

F. W. Toppan, 1932 (Geol. of Maine, Dept Geol. Union Coll., Schenectady, p. 26). 

B u r n t R i v e r s c h i s t . 

P r e - C a r b o n i f e r o u s (7) : N o r t h e a s t e r n Oregon ( B a k e r q u a d r a n g l e ) . 

J. Gllluly, 1937 (U. S. G. S. Bull. 879). Burnt River achiat.—Various greenstone 
schists, quartz schist, conglomeratic schist, and some Interbedded Is., si., and 
qtzite. Thickness, 5,000-|- ft. Tentatively assigned to pre-Carbt (? ) . May 
possibly be Triassic or younger, but believed to be older than Clover Creek green
stone (Perm.) and older than Elkhorn Ridge argilUte (Penn.?). Named for 
exposures In canyon of Burnt Elver, Twps 11 and 12 S., R. 41 B. 

B u r n t s i d e g r a n i t e gne i s s . 
P r e - C a m b r i a n ( H u r o n i a n ) : N o r t h e a s t e r n M i n n e s o t a (VermiUon d i s t r i c t ) . 
F. P. Grout 1926 (Minn. Geol. Surv. Bull. 21, p. 29). Bumtaide granite gneiaa.—The 

older.and more gneissic Intrusive of Burntside Lake. IB intruded by VermiUon 
granite. Both assigned to Algonkian. 

Bur i )ee f o r m a t i o n . 

E o c e n e : N o r t h w e s t e r n O r e g o n (L inco ln C o u n t y ) . 

H. G. Schenck, 1927 (Callt Unlv. Pub. Dept. Geol. Scl. BuU., vol. 16, No. 12, pp. 
455, 456). Burpee fm.—Massive blue feldspathic es. and interbedded micaceous clay 
sh. [Thickness not mentioned.] Underlies Moody sh. memb. of Toledo fm., of 
lower OUg. age. May later prove to be = whole or part of Tyee. Only fossils 
found are leaves of Indeterminate genera. Assigned to Eocene because of field 
relations. Type loc. Is the rock quarry on Southern Paclflc RaUroad a t Burpee 
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Station, on E. bank of Taqulna River, Lincoln Co., midway btw. Toledo and Elk 
City. Is oldest Tert fm. in Yaqulna dist. 

H. G. Schenck, 1928 (Calif. Dnlv. Pub. Dept. Geol. ScL BuU., vol. 18, pp. 22-31). 
Burpee fm. is upper Eocene and 3,000 ± ft. thick. Uncon. underlies Toledo fm. 

Burr limestone member. 
Pennsylvanian: Southeastern Nebraska, Kansas, and northern Oklahoma. 
G. E. Condra and C. E. Busby, 1033 (Nebr. Geol. Surv. Paper No. 1). Burr la. memb. 

of Orenola fm.—The newly established Grenola fm. is divided into following mem
bers (descending) : Neva Is., Salem Point sh., Burr Is., Legion sh., and SaUyards Is. 
The salient Uthologlc feature ot Burr memb. is Its lamination. It is calc. through
out and has a carbonaceous sh. in the middle to N. Is of nearshore marine origin. 
Averages abont 11 ft. Ln thickness from Boca, Nebr., to Burbank, Okla., disregard
ing the abnormal Pawnee Co., Nebr., section. The upper Burr in Nebr. is light 
gray, with an extremely dense, carbonaceous lime cap that covers an ostracodal 
zone. The middle Burr In Nebr. and northern Kans. is black or brownish sh. con
taining abundant plant remains. The lower Burr In Nebr. consists of 1, 2, or 3 
lss. separated by sh., and farther 8. it is irregular, shaly, and nodular with dark-
gray mottling, and weathers platy or shattered. Type loc, the bluffs and ravines 
W. of South Fork of Little Nemaha Elver, m sec. 20, at point % ml. W. of N.-S. 
road, 2% ml. NW. of Burr, Otoe Co., Nebr. 

G. E. Condra, 1935. (See under Boca ah.) 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), transferred this unit to 
Perm. This change in Perm.-Penn. bdy has not been considered by U. S. 
Geol. Survey for its publications. 

Burrard formation. 
Eocene: British Columbia: 
W. A Johnston, 1923 (Canada Geol. Surv. Mem. 135, p. 13). 

Burro gravel and tuff. 
Tert iary (?) : Western Texas. 

J. A. Udden, 1907 (Univ. Tex. Bull. 93, pp. 17, 67). Burro graves ani tuffs.— 
Regularly bedded gravels, breccias, sss., and yellow and red tuffs, with a weU-worn 
cgl. at one locality. Directly underlie lava flows that cap Burro Mesa, and some 
of deposits apparently are Interbedded with the lava, Uncon, overlie Crown cgL 
Tentatively assigned to Tert, 

Named for Burro Mesa, Brewster Co. 

Burro quartzite. 
Cambrian (?) : Southwestern New Mexico (SUver City region). 
C. [R,] Keyes, 1915 (Iowa Acad, Sci. Proc, vol. 22, pp, 257-259; Conspectus of geol. 

fms. of N, Mei„ pp, 4, 5), Burro qtzitea.—Main body of Mid Cambric qtzites 
which Immediately ot̂ erJie Chlorldlan series of Iss, near Sliver City, Thickness 500 
ft, [On p. 4 it is shown as underlying his Chlorldlan series. Derivation of name 
not given. The Middle Camb, is absent In N. Mex,, according to E. Kirk and 
others,] 

Burroak shale. 
Pennsylvanian: Southwestern Iowa, eastern Kansas, southeastern Nebraska, 

and northwestern Missouri. 
G. E, Condra and E. C. Reed, June 1937 (Nebr. Geol. Surv. BulL 11, 2d ser. pp. 8. 14, 

63-54, figs, 1, 2). Burroak ah. is a new name herein suggested to replace "Mission 
Creek sh." of previous publications. Type loc. Is In the road cuts and ravines near 
Burr Oak School, E. % sec 21, T. 71 N., E. 43 W., Fremont Co., Iowa, about 6 ml. 
S, of Pacific Junction, Iowa, and about SVi ml. N. of Bartlett, MlUe Co., Iowa. 
"Mission Creek" should be abandoned because the exposures on Mission Creek in 
NE, Doniphan Co,, Kans,, correlate with Larsh sh. of northern outcrops. In 
naming "Miasion Cr. ah." In 1927, Condra miscorrelated the Bock Bluff and Ozawkle 
of Iowa Point section with the Haynes and Eock Bluff, respectively, of Weeping 
Water Valley and Jones Point sections of Nebr, The Burroak sh, is very thin or 
absent near Big Springs, Kans,, SE. of Iowa Point, Nebr., and at Forbee, Mo. It is 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 3 0 3 

1 to 2 ft. thick N. of Thurman, Iowa, and at Jones Point and near Weeping Water, 
Nebr. It is thin or absent a t Macedonia and NE. of Greenfield, Iowa. I t consists 
of bluish gray, argUL, foBsIUferous sb., often containing a persistent carbonaceouB 
streak near its top. 

Burroughs dolomite. 
SUurian (early): Western Wisconsin and northwestern lUlnola 
P. T. Thwaites, 1923 (Jour GeoL, vo], 31, No. 7, p, 533). In NW. IE. Ulrlch has 

found a pre-CUnton dol. (Burroughs dol.) beneath the Niagaran. I t s extent and 
character are but slightly known. 

H, O. Xnrlch, 1924 (Wis. Acad, ScL, Arts, and Lett., voL 21, pp, 71-82). Near top of 
Burrough'g Bluff, a t N. end of Savannah, HI. [Carroll Co., NW. Ill.J, and also In 
and above Charles Miles' quarry near BH. edge of same city, the easily recognized 
Brainard sh., a t top of Maquoketa facies of Eichmond group is succeeded uncon, 
by 1 variable succesBlon of bluish to grayish yellow Irregularly bedded mag. mud-
stones and brownish dol, aggregating some 50 to 60 ft, in thickness. On weather
ing, upper half or more of these beds shows more or less of earthy chert In 
nodules and uneven plates. The bluish gray lower third contains few fossils. The 
cherty upper beds contain a more varied though not abundant fauna [listed], 
which is decidedly post-Blchmond, Is clearly older than Clinton, and evidently 
falls into some part of Intermediate Upper Medina stage in which Edgewood fm. of 
Mo. ia probably a nearer contemporary than the Cataract of Ontario. Uthologl
cally very different from the Edgewood and some doubt as to their strict equiva
lence, hence Burroughs Is proposed. The same beda are Indicated, though mainly 
by debris, in the mounds In SW. Wis,, where they have been classed with Niagaran 
doL 

A C. Trowbridge et a l , 1935 (Eept. 9th Ann. Field Cont Kans. Geol. Soc, p. 48), 
differentiated 36 ft. of Kankakee dol. and 10 to 15 ft. of Edgewood dol, a t Savanna, 
III. (type loc. of Burroughs doL), and stated that because Burroughs dol, of 
Ulrlch "is equiv, to the Edgewood and Kankakee this name should be abandoned," 

B u r t o n s a n d s t o n e . ( I n G r e e n e f o r m a t i o n . ) 

P e r m i a n : N o r t h e r n W e s t V i rg in i a . 

B. V. Hennen, 1909 (W. Va. Oeol. Surv. Rept. Marshall, Wetzel, and Tyler Counties, 
p. 182). Burton aa.—Light gray, generally massive, but changes into sandy beds 
In MarshaU Co. and not recognized In Tyler Co. Thickness 20 to 40 ft. Lies 25 
to 36 f t below Nineveh Is. and above Hostetter coaL Named for Burton, Wetzel 
Co. 

B u r t o n f o r m a t i o n . 

M i d d l e C a m b r i a n : B r i t i s h Co lumbia . 

S. J. Schofleld, 1914 (Canada QeoL Surv. Mus. BuU. No, 2, p, 82). 

Busby quartzite. 
Middle Cambrian: Western Utah (Gold HUl district). 
T. B. Nolan, 1930 (Wash. Acad. Scl. Jour,, vol, 20, No, 17, Oct, 19, pp. 421-432). 

Buaby qtzite.—Basal 50 to 75 ft. Is coarse-grained qtzite, containing in places 
tiny rock fragments In addition to quartz. Thin beds of dark qtzite and green 
sandy sh. in varying proportions compose remainder of fms,, the shales becoming 
increasingly abtmdant upward. Mud cracks and fucoid markings present in many 
of beds. Thickness 450 ± ft. Top arbitrarily placed at base of lowest I3, bed, 
although qtzites and shales similar to those in the Busby are present above this 
line. No fossils, but gradatlonal contact with overlying Abercrombie fm,, which 
contains Middle Camb. fossils. Indicates Middle Camb, age of Busby, Grades into 
underlying Cabin sh. Named for exposures tn Busby Canyon, on NE. slope of 
Dutch Mtn, Gold HUl dist. 

See a l s o U. S. G. S. P . P . 177, 1934. 

B u s h b e r g s a n d s t o n e m e m b e r (of S u l p h u r S p r i n g s f o r m a t i o n ) . 

M i s s i s s i p p i a n : O n t r a l e a s t e r n Missour i . 

E. O, Ulrlch, 1004 (Mo. Bur. GeoL and Mines vol. 2, 2d ser,, p, 110), Buahberg aa., 
10 f t thick, forms top memb, of Sulphur Springs fm. Overlies Glen Park Is. 
memb. of the Sulphur Springs. 



3 0 4 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

See also under Sulphur Springs fm. B. C. Moore, 1928 (Mo,-Bur. Geol, and 
Mines vol. 21, 2d ser., opp. p, 282), showed Bushberg ss. as=lower part of 
Hannibal sh., and as uncon. overlain by Fern Glen fm. 

Named for exposures at Bushberg, Jefferson Co. 

Bushveld complex. 
See under Stillwater complex. 

Busseron sandstone member. 
Pennsylvanian: Southern Indiana. 
E. E. Cumlngs, 1922 (Hdb. Ind. GeoL, pt 4, Sep. Pub. 21, chart and pp. 524, 529). 

Bu««era» st.^Ss, and sandy sh„ forming basal memb, of Shelburn fm. Rests dls
con, on coal No, 7 (topmost bed of Petersburg fm, as redeflned by Cumlngs), Is 
probabIy=Anvll Rock ss, of Ky,, and Is of post-Allegheny age. 

Probably named for vUlage of Busseron, Knox C!o. 

Butane sandstone. 
Oligocene? (may be Eocene) : Southern California (Santa Cruz Moun

ta ins ) . 
J. C. Branner, J. P. Newsom, and R, Arnold, 1909 (U. S, G. 8, Santa Cruz folio. No, 

163). Butano ss,—Massive brown and buff sss. with cgl, at base. Thickness 
about 2,100 ft. No fossUs found. Conformably underlies San Lorenzo fm., and 
beUeved to uncon. overUe Eocene Is., but sequence Is concealed. 

Named for exposures on Butano Ridge, San Mateo Co. 

Butler sandstone member (of Allegheny formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
I. C, White, 1878 (2d Pa, Geol. Surv. Rept. Q, pp. 40-71, 130). BuHer (Upper 

Freeport) ss.—Massive ss. Lies 35 ft. below Upper Freeport Is. and overlies 
Lower Preeport coal. Thickness 30 ft. Type loc. Is in town of Butler, Butler Co., 
Pa., just below Mr, Muntz's, opposite the mills of Woldo & Bros,, where It has 
been quarried, 

tBut ler limestone, (In AUegheny formation,) 
Pennsylvanian: Western Pennsylvania. 
See under Lower Freeport Is. memb., the established name. 

Butler sands. 
DrlUers' te rms; western Pa . ; strat . order as follows (descending) : Butler 

flrst sand, Butler gas sand (=Murrysvl l le and =Bu t l e r Thirty-foot 
sand) , Butler Second sand, Butler Third Stray sand, Butler Third sand 
(=Gordon sand), Butler Fourth Stray sand, Butler Fourth sand, Butler 
Fifth sand. Probably named for Butler Co. 

Butler amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan (Ontonagon County). 
Name locaUy in use many years. Used by B. S. Butler (in U. S. G, S, 

P. P. 144, 1929), who states (personal communication) that the rock was 
. probably named for a Captain Butler, the probable discoverer of the 

lode. Belongs in lower part of Central Mine group. The mineralized 
part is the Butler lode. 

Botler flow. 
Includes Butler amygdaloid and the underlying trap. 

Butler clay member (of Rockdale formation). 
Eocene (lower) : Central and southern Texas between Brazos and Frio 

Rivers. 
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P. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, pp. 530, 587, e t c ) . Butler clay.— 
Basal memb. of Rockdale fm. in central and southern Tex. Consists ot (a) gray 
and buff, lenticular, flne-grained, thin-bedded sand containing Indurated and 
laminated rough-surfaced concretions; (b) micaceous clays, in most places rather 
free of sand, tough and massive, in other places silty and laminated and character
ized by llmonitic part ings; (c) seams and lentils of lignite. Thickness 400 ft. 
Underlies Simsboro sand memb. of Rockdale fm. and overlies Seguin fm. Typically 
exposed at town of Butler, Freestone Co. 

Butlervllle quartzites. 

C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol. 41, p. 38). Qtzites, 1,000 ft. thick, com
posing lower fm, of Panamlntan series (Early Cambric) in Utah, [Derivation of 
name not stated,] 

Buttabatchie graveL 

Quaternary ( ? ) : Alabama, 

R, T, Hill, 1888 (Ark, Geol, Surv. Ann. Rept. for 1888, voL 2, p, 189), [Mentions 
deeply ferruginous sands, clays and gravel, of early Quat. age, in SW. Ark., 
which are "allied by position to older Llano Estacado fm. and Buttahatchie 
gravel of Ala., but no Uthologlc resemblance to either." All the description there 
is, and only known tise of the name.] 

Butte quartz monzonite. 

Tertiary? (Eocene?) : Central western Montana (Butte region). 
W. H. Weed, 1899 (Jour. Geol., vol. 7, pp. 740-750). Butte granite or quartz 

monzonite covers area of several sq. ml. and is prevailing rock of Butte dist., and 
the one that contains ^ e world-famous copper and silver veins of that place. 
It Is a rather dark colored, coarsely granular rock. 

B u t t e g r ave l s . 
E o c e n e ( m i d d l e ) : N o r t h e r n Ca l i fo rn i a ( S u t t e r C o u n t y ) . 
Howel Williams, 1929 (Callt Univ. Pub., Dept. Geol. Sci. Bull., vol. 18, pp. 112-129). 

Butte gravels.—Coarse gravels, composed of rounded, chiefly very siliceous pebbles, 
with sandy intercalations and thin beds of massive ss. and siliceous Is. Thickness 
450 to 1,200 ft. Overlie White lone sands, usually with minor discon., but occa
sionally with erosion uncon. Are overlain by Sutter fm.. In some places with 
sharp contact. In other places almost insensible grajlatlon. Fossils 700 ft. above 
lone sands are assigned by B. L. Clark to Meganos (middle Eocene) age. Present 
a t Marysville Buttes. 

Butterfield limestone member (of Bingham quartzite). 

Pennsylvanian: Central northern Utah (Bingham distr ict) . 
A. Keith, 1905 (U. S. G. S. P. P. .^8, p. 37, map, sections), Butterfleld la. memb. of 

Bingham qtzite.—Chiefly blue and dark-blue lss,, usually pure carbonate of lime, 
but many siliceous layers are present, and occasionally beds of sandy Is, occur, 
also small chert nodules and round balls; the chert Is black, alternating. In the 
larger nodules, with concentric, dark-gray bands. Thickness 300 ft. Lies much 
lower than Jordan Is. memb. [Map shows It exposed In Butterfleld Canyon, SE. 
corner of sheet.] 

B u t t i n g R a m s a n d s t o n e m e m b e r (of T a l l a d e g a s l a t e ) . 
P r e - D e v o n i a n , p r o b a b l y P a l e o z o i c : E a s t e r n A l a b a m a . 

C. Butts, 1926 (Ala. Geol. Surv. Spec Rept No. 14, map, pp. 54, 58). Butting 
Ram aa. memb. of Talladega alate.—Coarse cgl. at bottom, overlain, to W., by 
thick-bedded qtzite or quartzose ss., and to E. by beds of SB. Intercalated with 
cleaved si. or phylllte of the usual Talladega character. Thickness probably 1,000 
ft. Lies about 7,500 ft. higher stratigraphically than Jumbo dol. memb., and 
either directly or at no great distance below Jemlson chert. Believed to be same 
as Cheaha ss. memb. Is pre-Dev. and probably Paleozoic. 

Named for fact it is believed to form Butting Bam shoals on Coosa River, 
on border btw. Chilton and Coosa Counties, about 10 mi. NE. of Clanton. 
Is well exposed on headwaters of Mahan Creek, 4 mi. W.-SW. of Jemison, 
and has been closely traced from 2 ± mL E.-NE. of Jemison, to Coosa 
River in vicinity of Butting Ram shoals. 
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B u t t l e L a k e g r o u p . 
P e r m i a n : B r i t i s h Co lumbia . 

H. C. Gunning, 1931 (Canada (Jeol. Surv. Summ. Rept. 1930, pt. A, p. 69). 

b u t t o n beds . 
M i o c e n e : S o u t h e r n Ca l i fo rn ia ( K e r n C o u n t y ) . 

F. M. Anderson, 1905 (Calit Acad. Sci. Proc , 3d ser , vol 2, p. 170). Button beda.— 
The flrst sandy beds below Monterey sh. a t Temblor. Included In Temblor beds. 
Thickness 100 ft. Named for great numbers of small discoidal sea urchins 
(AatrodK^aia) that characterize them. [See also under Temblor fm.] 

B u t t r a m sand . 
A s u b s u r f a c e s a n d in S t r a w n fm. ( P e n n . ) of B u t t r a m a n d B r y s o n oil flelds. 

J a c k Co., Tex . 

B u t t s g i n f o r m a t i o n . 
E o c e n e : S o u t h e r n T e x a s ( M e d i n a C o u n t y ) . 

E. A. Llddle, 1921 (Unlv. Tex. Bull. 1860, p. 82, map, and columnar section), 
Butiagin fm.—Yellow, brown, and brown-red aren. shales and clays Interbedded 
with large calc, ss, lenses and hard aren. Is, lenses. Basal part contains more 
calc, matter. Is harder, and forms a range of hills. Upper part weathers to a 
more sandy soil. Thickness 500± ft. Lower fm. of Wilcox group In Medina Co, 
Underlies Seco tm. and overlaps Squirrel Creek fm. Typically exposed at Bntts 
Gin, approx. 6 mi. NW, from Yancey, Medina Co,, In bed and tributaries of 
branches of Seco Creek, 

Bu-Vi -Bar bed, 

P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a . 
See u n d e r B v a n s v i l l o ss . bod. 

t B u x t o n f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

P. C. Schrader and E. Haworth, 1905 (D. S. G. S. Bull. 280, p. 447). Buxton fm.— 
Bhales, with beds of ss. and coal and lenses of Is.; 320 ft. thick. Underlies Painter-
hood [Oread] Is. and overlies Plqua [Stanton] Is. 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 139). tBuxton fm. includes beds 
from top of fPlqua (Stanton) Is. to base of tPalnterhood (Oread) Is. 

N a m e d for B u x t o n , W i l s o n C^. 

B y e r m e m b e r . 

M i s s i s s i p p i a n : C e n t r a l a n d s o u t h e r n Ohio . 

J. E. Hyde, 1912 (History of Fairfleld County, p. 211) and 1915 (Jour. Geol., vol. 23, 
pp. 656, 657, 659, 678, 764-765, 771-775). Byer memb.—Pine-grained, rather soft, 
yellow ss., 40 to 150-1- ft. thick, forming basal memb. of Logan fm. [as here used 
includes upper par t of Black Hand fm.]. Underlain by Berne memb. of Cuyahoga 
fm. [expanded Cuyahoga] and overlain by Ailensville memb. of Logan fm. [ex
panded Logan]. Extends from Vhirfleld Co. to Ohio River. 

N a m e d for Bye r , J a c k s o n Co. 

B y h a m l i m e s t o n e m e m b e r . 

M i s s i s s i p p i a n : N o r t h w e s t e r n P e n i i s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, table opp. p. 61, p. 134). At base 
of Hai-vest Home sh. memb (lower MeadvUle sh. of early repts) In several ravines 
8, of MeadvUle, especially In Buchanan's Ravine, N, of Shaws School (Buchanan 
Station) and about H4 mi, W.-NW. of Byham School, there Is a Is, similar to West 
Mead Is. (lower MeadvUle la. of early repts). It is proposed that this "middle 
MeadvUle Is." be caUed Byham la. Resembles West Mead Is. Uthologlcally and 
faunally, both being characterized by iron-ball concretions, flsh bones, and a Sy-
rlngothyrld fauna Ihterspersed with inarticulate brachiopods. In area around 
Byham School It is' 3 to 12 ft. thick and much used In past for Ume. 
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Byram marl. (In Vicksburg group.) 
Oligocene (middle) : Mississippi, Louisiana, southwestern Alabama, and 

northwestern Florida. 
T. U Casey, 1902 (Phila. Acad. N a t Scl. P roc , vol. 53, pp. 517-518). Mr. D. W. 

Langdon enumerates (Am. Jour. ScL, XXXI, p. 205) the fossils collected by him 
at Byram Station, on Pearl River. They are all Vicksburgian with exception of 
Capulua americanua, which is Jacksonian. Aa this species has never been found 
a t Vicksburg, the presumption is tha t the Byram beda are older than true Vicks
burgian, and this is further borne out by the fact, which I have noted from per
sonal observation, that the Byram deposit contains, besides the species quoted by 
Mr. Langdon, a considerable number peculiar to it and apparently occurring 
nowhere else. The evidence adduced by Mr, Langdon would seem to show tha t 
there ia a notable thickness of marine, though scarcely fossiliferous, deposits btw, 
the true Jackson and Byram, and it is probable that during this Interval the Red 
liluff beds were formed. The order of emergence of the various deposits—^which 
were all inore or less local—may therefore be stated to be : (1) Jackson stage, (2) 
Red Bluff substage, (3) Byram aubatage, ond (4) Vicksburg stage, [The strot, 
position of Byram as here given is now known to be Incorrect, See below,] 

C. W, Cooke, 1918 (Wash, Acad, Scl. Jour., vol. 8, No. 7, pp. 186-198), Byram oalc. 
marl.—Largely sandy marl, but contains thin beds of impure is,, clay, and sand. 
Thickness 13 to 70 ft. Top fm, of Vicksburg group. Conformably overlies Marlanna 
Is. (of Vicksburg group), and underlies Catahoula ss. Is same as upper Vicks
burgian ot Casey [at Vicksburg]. 

The present approved deflnition is that of C. W. Cooke, but the fm. is now 
called Byram marl. Beds formerly included in upper part of Marlanna is. 
have since been separated as a distinct fm. (Glendon Is.), so that the fm. 
upon which Byram marl rests is Glendon Is., instead of Marlanna Is. 
The Red Bluff clay has now been determined to correspond in time to 
lower part of Marianna Is. The Byram as defined by Cooke included in 
upper part the beds in Miss, that were later named (by Blanpied) 
Chickasawhay marl [memb.], and Bucatunna clay [memb.], and they 
are still included in the Byram by U. S. Geol. Survey. 

Named for exposures in bank of Pearl Biver at Byram, Hinds Co., IVIlss. 

Byram granite gneiss. 
Pre-Cambrian: Northern New Jersey and eastern Pennsylvania. 
A. C. Spencer, 1908 (U. 8. G. 8. Franklin Furnace folio. No. 161). The rocks here 

grouped as Byram gneiss Include several varieties of granitoid gneiss which are 
lithologically related by presence of potash-bearing feldspars among their principal 
mineral components. Composed essentially of quartz, and mierocline or micro
perthlte (potash feldspars), with variable proportions of hornblende, pyroxene, and 
mica. Ollgoclase (soda-lime feldspar) usually very subordinate In amount, but here 
and there It equals the potash feldspar. Accessory minerals are magnetite, zircon, 
apatite, and titanite. There are several facies ot the rock which vary greatly in 
appearance In the fleld, but almost without exception show greater resemblance to 
each other than to varieties of other gneisses with which they are associated. In a 
broad way the Byram gneiss can be separated into light and dark fades. General 
tone of dark facies Is ordinarily gray in outcrop, but on fresh surfaces brownish 
accompanied by bronzy effect, A common dark variety contains considerable horn
blende in crystals grouped in form of pencils arranged parallel to a common axis. 
The light varieties are yeUowish in outcrop, and pink, light gray, or whitish on 
fresh surfaces. Usually they are somewhat finer grained and less foliated than the 
dark facies and carry mica rather than hornblende or pyroxene. The Byram gneiss 
Includes "Hamburg" [Mountain] gneiss, "Sand Pond," and "Edison" gneisses of 
Wolff, the "Oxford type" of Nason, and gneissoid granite of Breakneck Mtn., on 
the Hudson. Appears to cut Pochuck gneiss and Franklin Is. Relations to Losce 
gneiss not known. 

The Byrarii gneiss (predominantly granite gneiss) is now considered as 
probably younger than Losee gneiss (predominantly diorite). It is 
classified by E, B. Knopf and A. I. Jonas (U. S. G. S. BuU. 799, correla-
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t ion c h a r t , 1929) a s i w s t - G l e n a r m . I n t r u d e s F r a n k l i n Is. a n d P i c k e r i n g 

gneiss . 

N a m e d for B y r a m T w p , Sussex Co., w h e r e good e x p o s u r e s occur in h i l l s 

N E . of Rosev i l l e . 

B y r o n beds . 
S i l u r i a n : S o u t h e a s t e r n Wiscons in . 

T. C. Chamberiin, 1877 (Geol. Wis., vol. 2, pp. 345-348). Byron Seds.—Pine-textured 
white Is., 110 to 140 ft. thick. Rests on Mayville Is. and underlies Lower Cornl 
beds. Fossils rare. Named for Byron Twp, where it Is extensively used for lime, 
building stone, and flagging. Is =Iower part of Waukesha beds. [The equivalency 
of Byron to basal par t of Waukesha was published In many subsequent Wis. repts, 
by different authors.] 

E. 0 . Ulrieh, 1924 (Wis. Acad. Sci. Trans., voL 21, pp. 71-93). Waukesha dot of 
eastern Wis. (250 to 300 ft. thick) Is younger than Bypon dol. (100 ft. thick). 
[This was a restriction of Waukesha doL] 

R. B. Newcombe (1933) carried this name Into Upper Peninsula of Mich. See 1933 
entry under Burnt Bluff fm. 

A. H. Sutton 1935 (Rept. 9th Ann. Field Cont K .ns. Geol. Soc, p. 278). Byron Is 
pre-NIagaran and correlates with Kankakee of IU. 

Caballos novaculite. 
D e v o n i a n ? ( O r i s k a n y ? ) : S o u t h w e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

J. A. Udden, C. L. Baker, and B. Bose, 1916 (Univ. Tex. Bur. Econ. Geol. and Tech. 
Bull. 44, p. 39). ' Caballos novaculite.—Upper part massive bedded, ripple-marked, 
and much fractured white novaculite, 50 ft. thick ; lower par t 40 ft. of rather 
thin-bedded light-brown chert with eome layers of white novacullte. Occurs in 
Marathon region. Named by Baker. E. O. Ulrlch regards It as of Oriskany age. 
Uncon. underlies Santiago chert and uncon. overlies Maravlllos chert. 

C. L. Baker and W. F. Bowman, 1917 (Unlv. Tex. Bull. 1753, p. 93) . Caballos 
novaculite redeflned to include what were originally called Caballos novacullte and 
Santiago cher t Later work by senior author appears to indicate that they are 
really one fm., two members of both the original Caballos and Santiago being In
cluded In the section in some localities. It Is now thought that In the localities 
flrst examined erosion baa removed the upper novacullte and upper predominantly 
green chert. But there is possibility of duplication of beds by shearing or thrust
ing. Should this finally prove to be the case In t^e region where the section 
exhibits two members, both of the white novacullte and the banded, varl-colored 
chert in the same snccesslon, the name Santiago may be reapplied to the latter. 
Type loc. of Caballos novaculite is Caballos Mtn, the entire N. face of which Is 
made up of white Caballos novacullte. 

P. B. King, 1931 (A. A. P. G. Bull., vol. 15, No. 9, p. 1078). The type CabaUos of 
1916 publication comprised lower chert memb., lower novacullte memb., middle 
chert memb., and upper novaculite memb. The type "Santiago" of 1916 pubUca-
tion consisted of middle and upper chert members combined, with upper novacullte 
memb. nearly absent btw. them. Because of overlapping of typical section, and 
strat. unity of whole series, writer supports Baker and Bowman's decision to 
abandon "Santiago." 

N a m e d for e x p o s u r e s on H o r s e (CabaUos ) Mtn , B i e w s t e r Co. 

C a b a n o c o n g l o m e r a t e . 

Ordov ic i an ( ? ) : Quebec . 

H. W. McGerrlgle, 1934 (Quebec B u r Mines Ann. Rept. 1933, pt. D, p. 115). 

C a b a n o R i v e r l imes tone . 
S i l u r i a n ( N i a g a r a n ) : Quebec . 

H. W. McGerrlgle, 1934 (Quebec Bur, Mines Ann, Bept. 1933, pt. D, p. 116). Included 
In Temlscouata group. 

Cabezon f a n g l o m e r a t e . 

Q u a t e r n a r y : S o u t h e r n Ca l i fo rn i a ( S a n - B e r n a r d i n o M o u n t a i n s ) . 
P. E. Vaughan, 1922 (Callt Unlv. Pub., Dept Geol. Scl. Bull., vol. 13, No. 9, pp. 344, 

887-892, and map). Cabezon fangl.—A fangl. deposited In Bear and Holcomb 
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Valleys. Differs from older Coachella fangl. In being more uniform and massive, 
of yellowiah color, and In lying nearly horizontal. The largest area in Bear 
Valley is broad flat btw. Rathbone Creek and Erwln Lake, where material is 
almost wholly unsorted angular and subangular qtzite brought down from Sugar-
loaf Mtn to SE. Holcomb Valley is nearly surrounded by flat ridges ot fangl. 
Those on S. ond E. sides are particularly conspicuous and consist of Is., granite, 
and qtzite from surrounding hills. The fangl. In Bear and Holcomb Valleys is 
only local representative of a widespread deposition during third cycle of erosion. 
The Cabezon fangl. Is older than Heights fangl. and younger than Coachella fangl. 

N a m e d for Cabezon S ta t ion , R ive r s ide Co. 

C a b i n s h a l e . 

L o w e r C a m b r i a n : W e s t e r n U t a h (Gold Hi l l d i s t r i c t ) . 

T. B. Nolan, 1930 (Wash. Acad. Sci. Jour., vol. 20, No. 17, Oct. 19, pp. 421-432). 
Cabin sh.—Dominantly dark green or khakl-colored sh., locally calc. Sandy 
laminae abundant near top. 'Thickness 510 ft. Grades rather abruptly Into 
overlying Busby qtzite. Is Lower Camb. Overlies Prospect Mtn qtzite. Named 
for exposures in Cabin Gulch, S. of North Pass Canyon, Gold Hill quad. 

See a l so U. S. G. S. P . P . 177, 1934. 

Cab in Creek s ands tone . 

N a m e app l i ed by C. C rone i s ( A r k . Geol. S u r v . Bul l . 3, pp . 242-244, 1930) 

t o beds ly ing b tw . 55 a n d 120 ft. d e p t h in W a t k i n s we l l No. 1 of P e n e y 

Oi l a u d Gas Co. ( s u b s i d i a r y of Co lumbia C a r b o n Co.) in sec. 4, T . 8 

N., R. 22 W. [ C l a r k Co.] in K n o x v U l e a n t i c l i n e . Ark. , s a id to be long to 

H a r t s h o r n e ss. 

C a b l e f o r m a t i o n (o r l a k e b e d s ) . 
Q u a t e r n a r y ( ? ) : S o u t h e r n Ca l i fo rn ia ( K e r n C o u n t y ) . 

A. C. Lawson, 1906 (Callt Unlv. Pub., Dept. Geol. BuU., vol. 4, pp. 431-462). 
Cable fm. (also Cable lake beds).—Fresh-water lake beds, of well-stratifled lss., 
cherts, gravels, clays, and flne light-colored volcanic tuff. Name<l for town of 
Cable, Kern Co. Older than Tehachapl fm. and younger than Tank volcanics. 

Cabo Ro jo s t a g e . 
Q u a t e r n a r y : P u e r t o R ico . 

B. Hubbard, 1923 (N. Y. Acad. ScL, Scientiflc survey ot Porto Rico and Virgin 
Islands, vol. 2, pt. 1, p. 98). 

C a b o t H e a d s h a l e m e m b e r (of C a t a r a c t f o r m a t i o n ) . 
S i l u r i a n ( e a r l y ) : O n t a r i o . 

A. W. Grabau, 1913 (Geol. Soc Am. Bull., vol. 24, pp. 438, 460). OaboU Head beds.— 
Green, calcareo-arglll. shales and thin-bedded is. underlain by 100 to 160 ft. 
of red shales and some sss. BeUeved to be westward extension of true Medina 
sedimentation, which at Niagara is about 125 ft. thick. Rest on Keppel dol. 
Named for exposures a t Cabots Head, on Manitoulln Islands. 

0 . Schuchert, 1914 (Geol. Soc. Am. Bull., vol. 25, pp. 277-320), recognized his 
Cataract fm. as divisible in Ontario into (descending) Cabota Head ah, memb., 

'Manitoulin Is. memb., and Whirlpool ss. memb., and restricted Medina aa. to beds 
above Cabots Head sh. and below Wolcott Is. memb. of Clinton fm. [See fuller 
explanation of Schuchcrt's subdivisions under Cataract fm.] He recognized Cobot 
Head sh. in Stony Creek, Hamilton, Dundas, Llmehouse, Cataract, CoUlngwood, 
Owen Sound, Cabots Head, and Manitoulin sections, all In Ont. 

M. Y. WiUiams, 1914 (Canada Geol. Surv. Summ'. Rept. tor 1913, pp. 170-188), 
introduced Orimaby memb. for 0 to 50 ft. of red and gray sa. with some gray sh. 
overlying Cabot Head sh. [replaces Williams' preoccupied name Kagawong] and 
underlying Thorold ss. memb! of the Medina. 

B. M. Kindle, 1914 (ScL, n. s., vol. 39, pp. 915-918), advocated foUowing names 
for subdivisions of Grabau's restricted ifedino fm. (descending) : Thorold ss., 
Grimsby ss., Cabot Head sh., Manitoulin beds, aud Whirlpool ss. 

M. Y. Williams, 1919 (Canada Geol. Surv. Mem. I l l , No. 01 geol. ser.) , stated 
tha t Scbuchert's 1914 classiflcation rcBtricted Medina to Grimsby and Thorold 
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sss., but tha t Grimsby ss., as weU as the overlying Thorold ss., are "only facies 
of top of C^bot Head sh., although they represent another faunal Invasion." 
He also Introduced two new names for dol. beds In Cabot Head ah. memb. of 
Medina-Cataract fm. of Bruce Peninsula and Manitoulin Island (the type l o c ) , 
using Si. Edmund dol. lentille for a bed near top of Cabot Head sh., and 
Dyer Say dol. lentille for a bed In lower part of upper half of Cabot Head 
memb. 

E. 0 ; Ulrieh, 1923 (Md. Geol. Surv. Sli. voL, pp. 334-336), stated that fauna 
of Dyer Bay dol. Is of Niagaran age (middle Clinton), and he restricted Cataract 
to pre-Dyer beds of upper Medlnan age, included Grimsby ss. In Medinan, and 
transferred Thorold ss. to Clinton. 

A F. Foerste. 1924 (Canada Dept. Mines. Geol. Snrv. Mem. 138), used Grabau's 
restricted Medina "to include the beds above the Queenston and below the 
Clinton," and stated that upper part of Cataract fm. in southern Ont. Is formed 
by Thorold ss. memb. and Grimsby ss. memb. and that Whirlpool ss. memb. 
is base of Cataract fm. from Niagara Blver to vicinity of Duntroon, about 8 
ml. 8. of CoUlngwood, O n t 

C a b o t i a n . 

A t e r m app l i ed by N. H . WineheU t o l o w e r p a r t of K e w e e n a w a n rocks of 
e a s t e r n Minn. , e x t e n d i n g u p t o b a s e of a cgl. I n t e r p r e t e d by h im a s 
c o r r e s p o n d i n g to P u c k w u n g e cgL, a n d Inc lud ing t h e t B e a v e r B a y d i a b a s e . 
( S e e Minn . Geol. N a t H i s t . S u r v . F i n a l Rep t , vol. 4, pp . x l v - x x , 215, 
295-298, 1899.) I n c l u d e s l avas , r ed rock, a n d gabb ro . N a m e d for m t n 
r a n g e t h a t a p p e a r s a t D u l u t h a n d e a s t w a r d a n d Is f o rmed by t h e 
gabbro , w h i c h B u c h e t t e n a m e d C a b o t i a n R a n g e . 

C a b u l l o n a g roup . 

U p p e r C r e t a c e o u s : Mexico ( S o n o r a ) . 

N. L. TaUaferro, 1933 (Jour. Geol., vol. 41, No. 1, p. 26). 

C a c a p o n s a n d s t o n e m e m b e r ( p r o n o u n c e d C a ' p d n ) . ( I n Cl in ton f o r m a t i o n . ) 

S U u r i a n ; N o r t h e r n W e s t V i rg in i a a n d w e s t e r n Vi rg in i a . 

N. H. Darton and J. A. Taff, 1896 (U. 8. G. S. Piedmont folio. No. 28). Cacapon 
as.—Red flaggy BS., Bomewhat resembling the sss. of Juniata fm., but less massive 
and of brighter red-brown color. Average thickness about 300 ft. Underlies 
Rockwood fm. and overlies Tuscarora qtzite. 

I s a SS. i n l o w e r p a r t of C l i n t o n fm. 

N a m e d for e x p o s u r e s on s lopes of Cacapon Mtn , W i n c h e s t e r quad. , Va. a n d 

W . Va. 

t C a c a q u a b i c g r a n i t e . 
N a m e used by J . M. CHements (U. S. G. S. Mon. 46, 1903) a n d some o t h e r 

geologis t s fo r g r a n i t e exposed on s h o r e s a n d i s l a n d s of K e k e k a b i c Lake , 
t h e spe l l ing a d o p t e d by U. S. Geog. Bd. N o w rep laced by K e k e k a b i c 
g r a n i t e . 

C a c h e f o r m a t i o n . 

E a r l y P l e i s t ocene o r u p p e r P l i o c e n e : N o r t h e r n C a l i f o r n i a ( L a k e C o u n t y ) . 

G. F. Becker, 1888 (U. S. G. 8. Mon. 13, p. 219). Cache Lake beds.—Freshwater 
gravels, sand, and calc. beds of PUo. age, 1,000 ft. thick. Occur E. of Clear 
Lake, about north fork of Cache Creek. The character of the deposits and fact 
that area occupied by them Is continuous with par t of Clear Lake led me to infer 
that Cache Lake might be regarded as representing Clear Lake at a more or 
less distant period. 

C. A. Anderson, 1936 (Geol. Soc. Am, B u a , voL 47, No. 5, pp. 632-639, 662, map) . 
Cache fm.—Fresh-water sediments described by Becker as Cache Lake beda, 
an unfortunate name, because, while some of the rocks are undoubtedly of lacus
trine origin, others are probably of fluvial origin. So It seems desirable to refer 
to these as Cache fm. The sediments are Interbedded with basalt flows. The topog. 
during Cache time bore no relationship to present topog., and statements that a 
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"Cache Lake" was a former extension of Clear Lake are misleading. G. D. 
Hanna, who has studied the diatoms from both Clear Lake and the diatomltes 
of Cache fm., has remarked (personal communication) that the differences btw. 
them are sufflcient to indicate there was no connection btw. the lakes of Cache 
time and present Clear Lake. The Clear Lake Basin was formed after the faulting 
and folding of Cache fm. Best exposed and have max. thickness (at least 1,700 
f t ) in area W. of North Fork of Cache Creek, Best with marked uncon, 
on Martinez (Lower Eo.) . No reliable fossil evidence. Tentatively regarded as 
Lower Ple is t but may be Upper Plio. 

See a l so t m d e r C lea r L a k e sed imen t s . 

C a c h e Creek g r o u p . (Also C a c h e Creek ser ies . ) 

C a r b o n i f e r o u s ; B r i t i s h Co lumbia . 

A B. C. Selwyn, 1872 (Canada Geol. Surv. Rept. 1871-72, pp. 60-61). 

(Tache L a k e beds . 
See Cache fm. 

Cache VaUey g r o u p . 

P l iocene ( ? ) : N o r t h e a s t e r n U t a h a n d s o u t h e a s t e r n I d a h o ( C a c h e R i v e r 

V a l l e y ) . 

A C. Peale, 1879 (U. S. G. and G. S. Terr, l l t h Ann. Rept , pp. 603-606, 634, 635, 
640, 641). Caclte Valley group.—Soft marls and sands, best eiposed in N. side 
of Cache Valley [NE. Utah and SE. Idaho] and on Bear River below the middle 
canyon. They are somewhat variegated and horizontal In position. Deposited in 
lake, which shows a number of levels. Possibly of same age as Malade VaUey 
group -and possibly older. 

Now cons ide red p r o b a b l y of s a m e age a s Sa l t L a k e fm. 

C a c t u s g r a n i t e . 

P r o b a b l y l a t e J u r a s s i c : S o u t h e r n C a U f o m i a ( S a n B e r n a r d i n o M o u n t a i n s ) . 
P. E. Vaughan, 1922 (Callt Univ. Pub. Dept. Geol. Scl. Bull., vol. 13, No, 9, pp, 

344, 384—365, and map). Cactua granite.—Medium coarse-grained Intrusive gran
ite, pinkish to yellowish gray. 

Named for Cactus Flat, San Bernardino Co. 

Caddell clay. 
Eocene (upper) : Eastern Texas. 
E. T. Dumble, 1915 ((Jeol. Soc Am. Bull., vol. 26, p. 462). Caddell claya.—At 

base greenish clays and sandy clays with Bome sand and greensand, which are 
Iron-stained. These weather dark brown and carry calc. concretions, which con
tain more or less sand and greensand, and are geodlc in places. These are over
lain by grayish-brown sandy clays with seams of sulphur, which are followed by 
buff sandy clays with plant fragments, and gray-drab clays with gyp. and sulphur. 
Included In Jackson beds. Separated from overlying Manning beds by clays and 
sands, and separated from underlying Frio clays by clays and sands that are 
believed to be the Wellborn. [E. T. Dumble, 1920 (Univ. Tex. Bull. 1869), called 
the beds underlying his CaddeU clay the Wellborn as.] Named for excellent ex
posures around CaddeU, San Augustine Co. [NE. Tex.]. 

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 685-686). Caddell memb, of Fayette 
fm. was named by Dumble. It comprises. 30 to 45 ft. of basal s trata of the 
Fayette of NE. Tex., which consists of chocolate-colored and greenish clays that 
weather to brownish and purplish hues and contain dark-brown, calc, fossUIfer
ous ss. concretions, large amount of selenite crystals, and minor amounts of 
glauconlte. Some of clay near top contains layers of flne sand 1 inch or less 
In thickness. Rests on Yegua fm. and is overlain by Wellborn ss. of Kennedy. 
Miss BlUsor (ms.) during recent detailed subsurface studies has been able to 
recognize this memb. in well sections throughout Gulf Coast d i s t Lower part 
of Caddell memb. of Dumble Is characterized by Textularia dibollensia. Dividing 
line btw. Caddell and overlying McElroy memb. is drawn at base of Wellborn ss. 

A C. ElUsor, 1933 (A. A. P. G. Bull., vol. 17, No. 11). Caddell fm., of Jackson 
group. Is divided Into upper chocolate phase and lower marl phase. It Is over-
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lata by McElroy fm. (which Is divided into (descending) 3 mappable units, 
namely. Manning beds, WeUborn sands, and Wooley's Bluff clays), and rests con
formably on the Cockfleld [Yegua] fm. Thickness 150 to 300 ft. [Fossils listed.) 

B. C. Renlck, 1936 (Unlv. Tex. Bull. 3619, table opp. p. 17 and pp. 17-23). Caddell 
fm. (Moodya marl) of Walker Co. to Gonzales Co. region is 100 to 200 ft. thick; 
is basal fm. of Jackson group. It underUes Wellborn fm. (the basal memb. of 
which is Bedlas ss.), conformably overlies Yegua fm., and consists of (1) an 

. u p p e r memb. of chocolate-colored shales and sands, locally lignitic; nonmarine 

. b e d s and interbedded marine glauconitic shale&;'and (2) a lower memb., 0 to 25 
• ft, thick, of gray calc ss,, locally with ferruginous concretions and locaUy fos

siliferous, Dumble confused position of Caddell fm, when he stated that it over
Ues the Wellborn. [Exposures of Caddell are listed.] The Wooley's Bluff clays 
of EUIsor are part of Wellborn. At fresh exposures in Angelina Co. and in cores 
from wells the Caddell fm. Is essentiaUy a fossiliferous glauconitic marl. From 
westei:n Walker Co, to Gonzales Co. the Caddell fm. is mostly gray and tan cross-
bedded- sands and gray and chocolate-colored clays. The glauconitic marl of 
Caddell fm: Is similar In lithology and strat. position to Moodys marl of Miss., 
and since-Moodys has priority perhaps It should be adopted for basal fm, of the 
Jackson in Tex. 

C a d d o l i m e s t o n e . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r a a n d c e n t r a l s o u t h e r n 
O k l a h o m a . 

J. A, Taff, 1802 (U, S, G, S, Atoka folio, No, 79), Caddo is.—Clay, calc marls 
Interstratlfled with white or yellowish nmrly Is., and semi-crystalline Is., marly 
beds thickest near base, lower 60 ft, being composed chiefly of clay marls. Top 
memb, of fm. Is bed of oyster shells. Thickness of fm, 150 ft. Underlies Bokchito 
fm, and overlies KiamichI fm. 

N a m e d for Caddo , B r y a n Co, 

t C a d d o sha le , 
Ordov ic i an ( L o w e r a n d Midd le ) : S o u t h w e s t e r n A r k a n s a s . 
A. H, Purdue, 1909 (GeoL Soc Am, Bull,, voL 19, p, 557). Caddo ah.—Sh. over-

lying Crystal Mtn ss. and underlying Bigfork chert. 
H. D. Miser, 1917 (U. S. 0 . S. Bull. 660, pp. 67-68). Crystal Mtu ss. of Purdue, 

1009, included Blakely ss. [The Coddo sh. of Purdue, 1909, Is therefore exactly = 
Womble sh. of Miser, 1917] 

C a d d o l ime. 
A t e r m t h a t h a s been appl ied by d rUle r s to H o m e Creek Is. memb . of 

C a d d o Creek fm, ( P e n n , ) , a l so t o a Is. in t l ie m u c h o lde r S m i t h w i c k s h . 
( a l so P e r m . ) , bo th of c e n t r a l n o r t h e r n T e x a s , T h e l ime in S m i t h w i c k 
sh, is a l so ca l led " S m i t h w i c k l ime ," " B r e c k e n r i d g e l ime , " a n d " F a l s e 
B l a c k l i m e " by oil men , 

C a d d o sand , 

A s u b s u r f a c e s a n d in SW. Okla. , c o r r e l a t e d w i t h p a r t of G a r b e r ss . ( P e r m , ) , 
T h e n a m e h a s a l so been app l i ed by d r i l l e r s to a s a n d c o r r e l a t e d w i t h 
N a c a t o c h s a n d ( U p p e r C r e t . ) in N W , La , 

C a d d o C r e e k f o r m a t i o n . ( I n C a n y o n g roup , ) 
P e n n s y l v a n i a n : (Central a n d c e n t r a l n o r t h e r n T e x a s , 

P. B, Plummer and E, C, Moore, 1922 (Jour, Geol,, vol. :10, pp. 24, 31, 35). Caddo 
Oreek fm.—Top fm. of Canyon group. Dlscon. underlies Graham fm. and overlies 
Brod fm., top memb. of which Is Eanger Is. Thickness 100 to 150 ft. to N. and 
SO to 50 ft. to S. Named for a tributary of Brazos River in Stephens Co., 
Brazos Elver region. Divided into Home Creek Is, memb, (above) and Hog 
Creek ah. memb, (below). 

Replaces Eastland fm. 
E, H, SeUards, 1933 (Unlv, Tex, Bull, 3232, p, 104), redeflned Caddo Creek fm, by In

cluding In it Jacksboro Is. and Finis sh., which were originally included in over
lying Graham fm. He stated that Home Creek Is. includes Jacksboro Is, 
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F, M, Bullard and E, H, Cuyler, 1935 (Univ, Tex, Bull, 3501, pp. 197-1-), Caddo 
Creek fm. includes only Home Creek Is. and Hog Creek sh. of Colorado Elver re
gion, [This deflnition has been adopted by U. S, Geol. Survey for Its publications, 
and is the one followed by F, B. Plummer and J. Hornberger, Jr,, 1936 (Unlv. Tex. 
Bull. 3534). They included in lower part of ovcrlyinig Graham fm. the Bunger 
Is., Gonzales Creek sh., Eastland ss., and Finis sh. of Brazos River region.] 

Caddo Gap novaculite. 
Devonian ( ? ) : Southwestern Arkansas (Montgomery County). 
C. L. Cooper, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 211). [See 1933 entry 

under Arkansas novoculitc] 

Caddo Levee Board horizon. 

Lower Cretaceous: Northeastern Texas and northwestern Louisiana. 
See under Hill sand horizon. 

tCadent series. 
Nongeographic name introduced by H. D. Rogers iu 185S (Geol. Pa., vol. 1, 

pp. 107, 138-140+, and vol. 2, p. 775). Divided into Cadent upper black 

si. (Genesee sh. of N. Y.), 300 ft. thick in Huntingdon Co., Pa . ; Cadent 

shales (Hamilton group of N. F . ) , 600 ft. thick iu Huntingdon Co.; and 

Cadent lower black si. (Marcellus si. of N, 7 . ) , 250 ft. thick in Hunt

ingdon Co. 

tCadent slates. 

tCadent shales. 
See under ^Cadent scries. 

Cades conglomerate. (In Chilhowee group.) 
Cambrian (Lower) : Eastern Tennessee and western North Carolina. 
A. Keith, 1805 (U. S. G. S. KnoxvUle folio, No. 16, p. 2) . Cades CffL—Thick beds 

of sL", BS., graywacke, and cgl. Tlie beds of flne si. are black and grayish black ; 
the other beds are of various shades of gray. Few beds are over 50 ft. thick, 
most of them being from 6 inches to 3 ft. thick. Thickness of fm. probably 2,400 
ft. Overlies Pigeon si, and underlies Tbunderliead cgl. 

Named for exposures near Cade Cove [spelled Cade Cove on atlas sheet], 

Blount Co,, Tenn, 

Cadiz beds. 

Upper Devonian: Western New york (Genesee River region), 

G, H, Chadwlck, 1934 (Geol, Soc, Am,, Prel. Ust of titles and abstracts of papers 
to be offered at 47th Ann. Meeting, Rochester, N, Y,, Dec, 27-29, 1934, p. 12), 
Cadiz beds Introduced for supposed "Volusia" of Genesoe-Olean nieriilian, btw. 
Cuba and Hinsdale sss.. and Haymaker beds for those formerly taken for the 
Chadakoin, btw, Hinsdale ("quarry") ss, and Wolf Creek cgl. The succession 
[upward] thus becomes Cuba. Cadi::, Hinsdale. Haymaker. 

G. H. Chadwick, 1935 (Geol. Soc. Am. Proc. 1934, p. 71). [See 1035 entry under 
Northeast sh. Type loc. not stated.] 

Cad iz fo rma t ion . 

Middle C a i n b r i a n : S o u t h e a s t e r n Ca l i fo rn ia ( S a n B e r n a r d i n o M o u n t a i n s ) . 

J. C. Hazzard and J. F. Mason. 1936 (Geol. Soc Am. BuU., vol. 47, No. 2, pp. 229-
240). Cadiz fm.—In descending order: (1) Nodular buff and gray Is., 7 5 ± f t . ; 
(2) greenish platy sh. ; (3) sandy platy ss . ; (4) purplish and green sh. ; (5) platy 
ss. : (6) buff, oolitic, cross-bedded Is., tentatively treated as base of fm. Thick
ness of fm. 375± ft. in Marble Mtns, 550 ft. In Providence Mtns. Middle Camb. 
fossils. Underlies Bonanza King fm. (Middle Camb.) and overlies reddish ss. and 
sh. containing Lower Camb. fossils. Type section was measured In W.-E. direction 
up W. front of high Is. ridge 2 ± mi. N. of National Old Trails Highway where it 
crosses Marble Mtns about 3 mi. N. of Cadiz, 



3 1 4 L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 

C a d o m i n cong lomera t e . 

L o w e r C r e t a c e o u s : A lbe r t a , 

B. R, MacKay, 1929 (Canada GeoL Surv, Summ, Rept. 1928, pt. B, p. 9) . 

C a d w a l l a d e r ser ies . 

T r i a s s i c : B r i t i s h Co lumbia . 

C. W. Drysdale, 1916 (Canada Geol. Surv. Summ. Rept. 1915, p. 79), 

Cah l l s a n d s t o n e . ( I n F r a n c i s c a n g roup , ) 
J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) . 

A. C, Lawson, 1914 (U. S. G. S, San FVanclsco folio. No, 193), Cahil ss.—Prevail
ingly massive, obscurely bedded ss, of dark greenish gray color and medium texture. 
Includes lenses of pebbly cgl, and beds of dark sh. Includes, 500 ft, above base, a 
conspicuous foraminiferal Is.—the Calera Is. memb.—60 ft. thick, which is overlain 
by 2,000 ft. of beds belonging to Cahll fm. On summit of FIfleld Ridge a thin 
lens of obscurely fossiliferous Impure Is. occurs in Cahll ss. several hundred ft. 
above Calera Is. This Is. Is apparently not persistent and probably nowhere ex
ceeds 10 ft. in thickness. Thickness of CahU ss. approx. 2,560 ft. Basal fm, of 
Franciscan group. Underlies Sausalito chert. Named for exposures on Cahll Ridge, 
San Mateo Co. 

C a i m i t o f o r m a t i o n , 

M i o c e n e : P a n a m a C a n a l Zone, 

D. F. MacDonald, 1913 (Geol, Soc. Am. Bull., vol. 24, p. 709). 

tCa inozo ic . See Cenozoic-, t h e m o d e r n spel l ing. 

Ca i ro g a s s and . 

Ca i ro s a l t s a n d . 

Ca i ro oil s and . 

S u b s u r f a c e s a n d s in P o t t s v i l l e fm. ( P e n n . ) of W, Va. T h e g a s s a n d Is 
younges t , t h e oil s a n d is o ldest . T h e sa l t s and m a y cor respond to Con
noquen es s i n g ss . meml). N a m e d for town in R i t c h i e ("o., W. Va . 

C a i r o tiU. 
A t e r m appl ied by C. [R . ] Keyes to t h e o ldes t ( p r e - N e b r a s k a n , h e s t a t e d ) 

till s h e e t in A m e r i c a . (See P a n - A m . Geol., vol. 58, p. 1203, 1932.) 

Ca ja l co q u a r t z monzon i t e . 

L a t e Ju ru s s i cC? ) : S o u t h e r n Ca l i fo rn ia ( R i v e r s i d e C o u n t y ) . 

P. H. Dudley, 1035 (Calif. Jour. Mines and GeoL, vol. 31, No. 4, map, pp. 491, 502). 
Late Jurassic!?) intrusive rock that covers large areas lu Riverside Co. btw. 
Monument Peak and Arlington Mtn, Including Cajalco Canyon. 

C a l a i s g r a n i t e . 

D e v o n i a n : N o r t l i e a s t e r n V e r m o n t ( W a s h i n g t o n C o u n t y ) . 

E. J. Foyles nnd C. H. Richardson, 1029 (16th Rept. Vt. State Geol., table opp. p. 
288), listed this name In Dev. of "central Vt.," bnt without definition. Quarried 
at Calais, Calais Twp, Washington Co., in quad, adjoining Montpelinr (innd. on E. 

C a l a p o o y a f o r m a t i o n . 

T e r t i a r y ( E o c e n e ?) : S o u t h w e s t e r n Oregon. 

F. G. Wells and A. C. Waters, 10:i4 (U. R. G. S. Bull. 850). Calapooya fm.—Cgls. 
tuff, breccia, and lava flows, over 5,000 fl. thick in Black Butte-EIkhead area 
In places consists mainly of true volcanic breccias; in places It Is largely fine 
tuff; in places lava flows prevail, the flows ranging from basalt to dacite, but 
nearly everywhere material of andesltic composition greatly predominates. Lavas 
are more abundant in upper part -and the thick masses of cgl, are confined 
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largely to i ts base. In E, par t of Calapooya Mtns the fm, is mostly Bed,, with 
cgl, predominating. Farther E, and SE, lava flows become increasingly abundant 
until along SE, border of Black Butte-Elkhead area only thin beds of cgl. occur. 
Makes up western and older part of Cascade Mtns. Fossil leaves (3 sp.) from 
a thin layer of interstratlfled tuff may be- Mio., Ollg., or Eocene, according to 
E. W. Brown of U. S. Nat. Mus., but Chaney says (orally) they are Eocene. 
Assigned to Eocene (?) In this rept. Named for occurrence along crest of Calapooya 
Mtn. Lies uncon. on Umpqua fm. 

Calaveras formation (also group). 
Mississippian: Northern California (Calaveras and neighboring counties). 
H. W. Turner, 1893 (Am. GeoL, vol. 11, pp. 307-324, 425). The term "Calaveras 

formation" as used by U. S. Geol. Survey on geol. maps of Gold Belt [then In 
preparation] Includes all Paleozoic sed. rocks of Sierra Nevada. Is characterized 
by large masses of associated greenstone. Includes si., cgl. and Is., associated with 
igneous rocks of apparently same age as enclosing sed. rocks. Uncon. underlies 
Mesozolc Mariposa slates. So far as yet known Is chiefly lower Carbt , but may 
extend down into Dev. It Is not intended to include in it the SIL beds described 
by Mr. Diller nor the upper Carbt strata of Genesee Valley, called by Mr. Diller 
Robinson beds. 

Two of U. S. G. S. geol. maps of Gold Belt referred to by Turner were 
published in 1894 (folios 3 and 11), and others followed later. These 
folios describe Calaveras fm. as consisting of a conformable series, 4,0(X) 
ft, or more thick, of black micaceous clay-sl., argiU. schist, qtzite, chert, 
and mica-schist, with lenses of Is, and some beds of cgl,, all associated and 
in part interbedded with igneous rocks. Is lower fm. of tAuriferous 
slate series. 

Named for prominent development in Calaveras Co. 

tCalciferous group. 
tCalciferous sandrock, 
tCalciferous sandstone. 

Descriptive terms applied originally in early N. Y. repts to beds occupy
ing interval btw. tBirdseye (Lowville) Is, above and Potsdam ss, below, 
GeneraUy included Beekmantown Is, plus Little Palls dol, of present 
terminology. The name has been applied in other States to rocks of 
different ages. (See State correlation charts.) 

tCalciferous mica schist. 
Silurian and Ordovician: Western New Hampshire and Vermont 
C, H. Hitchcock, 1870 (Geol. and. Min. N. H. 2d Ann. Rept , geol. map) ; 1873 (Am. 

Ass. Adv. Sci. Proc , vol. 21, pp. 134-135) ; 1877 (Geol. N. H., pt. 2, pp. 658-675) ; 
1896 (Jour. GeoL, vol. 4, pp. 44-62 and Geol. Soc. Am. Bull., vol. 7, pp. 510-512) ; 
1906 (Vt. Geol. Surv. 5th Bept., pp. 86, 115). 

Said to include Waits River Is. (Lower Ord.) and Vershire schist (Ord.). 
The rocks mapped as Calcifcrous mica schist by Hitchcock in SW. N. H. 
are now classified as SU. 

tCalciferous formation. 
Lower Ordovician: Northwestern Michigan (Marquette region). 
A. C. Lane, 1907 (Mich. Miner, vol, 9, No, 2, p. 9), The Calciferoua fm. for Mich, 

may be conceived as taking its name from Calclferous station of Marquette A 
Southeastern R, R, 

R. A. Smith, 1914 (Mich, Geol. and Biol. Surv. Pub. 14, geol. ser. 11, btw. pp. 22 
and 32). Calciferoua or Lower Magnesian as. (Prairie du Chlen) Is 200 to "250 
ft. thick In wells along Green Bay. Named for Calclferous Creek, a branch of 
Au Train Blver, Mich. 
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C a l d e r w o o d f o r m a t i o n . 
C a m b r i a n ( ? ) : C e n t r a l s o u t h e r n M a i n e ( V i n a l h a v e n I s l a n d , K n o x C o u n t y ) . 

G. 0. Smith, 1896 (Geol. Fox Islands, Maine, pp. 12, 28-29). Calderwood's Neck 
aohiata.—Sed. rocks, consisting of the dark qtzitic slates, banded schists (quartzose 
but varying in color and grain), and quite massive qtzites occurring on NB. part 
of Vlnal Haven Island. Felsitic rocks occur in close proximity to the granite 
and volcanic rocks and undoubtedly represent contact phases of members of • 
Calderwood's Neck series. These are mottled or variegated, generally a light 
green. Probably older than Niagara. 

G. 0. Smith, 1907 (U. 8. G. S. Penobscot Bay folio, No. 149, p. 4) . Calderwood fm.— 
Name appUed to rocks earlier described and mapped as Calderwood's Neck achiata. 
Probably belong to either Islesboro or Penobscot fm., but Isolated position pre
vents certain correlation. Assigned to Camb. (?) . 

On 1933 geol. m a p of Maine , by A. Ke i th , t he se rocks on Ca lde rwood Neck 

a r e i nc luded in t h e Ord . a n d C a m b . block. 

t C a l d e r w o o d ' s Neck sch i s t s . 
See C a l d e r w o o d fm. 

C a l d w e l l ser ies . 
C a m b r i a n ( ? ) : Quebec . 
B, R. MacKay, 1921 (Canada Geol. Surv, Mem. 127, pp. 12, 20). 

C a l d w e l l K n o b m e m b e r (of Segu in f o r m a t i o n ) . 

E o c e n e ( l o w e r ) : S o u t h e a s t e r n T e x a s ( B r a z o s R i v e r t o B io G r a n d e V a l l e y ) , 

F, B, Plummer, 1933 (Unlv, Tex, Bull. 3232, pp. 530, 575, 576, 577, 581). Caldwell 
Knob memb.—Top memb. of Seguin fm. Consists of a layer of oyster shells vary
ing In thickness from a few inches to several f t , the average being about 1 ft. 
The oysters (In most places Oatrca multilirata) He In matrix of calc silt, in most 
places cemented Into hard sandy Is. The bed has been traced by Julia Gardner 
from near Brazos River in Milam Co. to Rio Grande Valley and has been identifled 
on Guerrero structure near Guerrero, Mexico. Is not continuous along outcrops. 
Type loc. Is Caldwell Knob, 10 mi. N. of Bastrop and 2 ± mL S. of Colorado Elver 
In Bastrop Co. 

Ca l edon i a c o n g l o m e r a t e . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n M i c h i g a n . 

A. C. Lane, 1911 (Mich. Geol. and Blol. Surv. Pub. 6, geol. ser. 4, pp. 576, 580, 588, 
593, 612, and 957). Is cgl. No. 8 [Bohemia cgl.], top fm. of Bohemia Range 
group. 

P r o b a b l y n a m e d for o c c u r r e n c e n e a r old Ca l edon i a mine , O n t o n a g o n Co. 

Ca l edon i a g r o u p . 

P r e - C a r b o n l f e r o u s : N e w B r u n s w i c k . 

G. A. Young, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 311). 

C a l e r a l i m e s t o n e m e m b e r (of Cah i l s a n d s t o n e ) . 

J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) . 

R. Arnold, March 1902 (ScL, n. s., vol. 15, table on p. 416). Calera Is., foraminiferal, 
60 ft. thick. [Shown in table as overlain by volcanics that are older than Bolinas ss. 
and underlain by volcanics that are younger than Pilarcltos ss.] 

A. C. Lawson, Februai:y 1903 (Geol. Soe. Am. Bull., vol. 13, table on pp. 544-545). 
[Same as above.] 

A. C.'Lawson, 1914 (U.S.G.S. San Francisco folio. No. 193). Calera Is. memb.— 
Gray, compact, foraminiferal Is, resembling lithographic Is. and containing len.ses 
of chert. Occurs in lower part of Cahil ss., basal fm. of Franciscan group. Thick
ness averages alwut 00 ft. 

N a m e d for e x p o s u r e s i n s ea cliffs a t l o w e r end of C a l e r a Valley, S a n 
M a t e o Co, 
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Calhoun shale member (of Shawnee formation). 
Pennsylvanian: Eastern Kansas, southeastern Nebraska, and northwestern 

Missouri. 
J. W. Beede, 1898 (Kans Acad. Scl. Trans,, vol, 15, p, 29), Calhoun sa. and ah,— 

Soft arglll. ss., 12 to 20 ft. thick, overlain by 38 to 45 ft. of flue-textured bluish 
sh. Included in Upper Coal Measures of Shawnee Co., Kans. Overlies Colhoun Is. 
[Deer Creek] and underlies Topeka Is. 

Adopted by U. S. Geol. Survey as a memb. of Shawnee fm. in Mo., under
lying Topeka Is. memb. and overlying Deer Creek (fCalhoun) Is. memb. 
In Kans. the Shawnee is treated as a group and the Calhoun sh. as a fm. 

In 1927 (Nebr. Geol. Surv., 2d ser., BuU. 1) G. E. Condra divided Calhoun 
sh. into (descending) Iowa Point sh., Sheldon Is., and Jones Point sh. 
In Oct. 1932 (revised correlation chart of Kans. and Nebr.) R, C. Moore 
and G. E. Condra restricted Calhoun sh. to the beds previously called 
Iowa Point sh., and included their Sheldon Is. and Jones Point sh. in 
Deer Creek Is. In 1935 (Nebr. Geol. Surv. Paper No. 8, p. 11) Condra 
reverted to his 1927 definition of Calhoun sh., as did R. C. Moore, 1936 
(Kans. Geol. Surv. BuU. 22). 

G. B. Condra and E. C. Reed, June 1937 (Nebr. Geol. Surv. Bull. 11, 2d ser.) restricted 
this sh. as explained in 1937 entry under Topeka la. 

Named for exposures in Calhoun Bluffs, about 3 ml. NB. of Topeka, Kans. 
See Kans-Nebr. chart compUed by M. G. Wilmarth, 193a 

tCalhoun limestone. 
Pennsylvanian: Eastern Kansas and northwestern MlssourL 
J. W. Beede, 1898 (Kans. Acad. Scl. Trans., vol. 15, p. 28). Calhoun la,—Three beds 

of bluish to yellowish gray Is. separated by layers of sh. Thickness 16 to 20 ft. 
Upper bed massive Is. 7 to 10 f t thick. UnderUes Calhoim sh. and overUes 
Tecumseh sh. 

Same as Deck Creek Is. (older name), according to Hinds and Greene (1915) 
and R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22). 

Named for Calhoun Bluffs, about 3 mi. NE. of Topeka, Kans. 

CaUche Mountain rhyoUte. 
Age ( ?) : Mexico. 
R. T. HiU, 1904 (Greene Consolidated Gold Co., Pro.spectus, p. 16). 

Calico amygdaloid. 

Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name locaUy in use many years. Used by B. S. Butler in U.S.G.S.P.P. 

144, 1929. Derived from variegated color of the rocks, suggesting calico. 
Lies about 125 ft. above Minesota cgl., according to Butler (personal 
communication). The mineralized part is the Calico lode. Belongs to 
Central Mine group. 

Calico flow. 
Includes CaUco amygdaloid and the underlying trap. 

tCaUco shale. 
Descriptive term. See under Springville sh. (Upper Dev., SW. 111.). 

Calico marble. 
A trade term sometimes applied to beds quarried from Potomac marble 

of southern Pa. and western Md. 

tCallco ledge. 
A name applied in some early Mo. repts to Raytown Is. 
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Ca l i co Bluff f o r m a t i o n . 

M i s s i s s i p p i a n ( u p p e r ) : C e n t r a l e a s t e r n A l a s k a ( N a t i o n R i v e r r e g i o n ) . 

A. H. Brooks and E. M. Kindle, 1908 (Geol. Soc. Am. BuU., vol 19, p. 292, etc.). 
Calico Bluff fm.—Thin-bedded Is., slatea, and shales; some Igneous rock. Inverte
brate fossils of Lower Carbf. age. Conformably overlies Upper Dev. shales and 
slates. Underlies (uncon.) Nation Elver fm. Exposed a t Calico Bluff and other 
points on Upper Yukon Biver, also on Porcupine Eiver. 

J. B. Mertle, Jr., 1933 (U.S.G.S. BuU. 836, p. 423), stated tha t he beUeved a 
group of intermediate or transitional rocks, 1,000 to 2,000 ft. thick, exists btw. 
Nation Blver fm. and Calico Bluff fm. In Tatonduk-Natlon dist., but that this 
remains to be proved. He assigned CaUco Bluff fm. to upper Miss. (Chester), on 
basis of foSBUs identifled by G. H. Girty. 

Ca l i co P e a k p o r p h y r y . 

T e r t i a r y : S o u t h w e s t e r n Colorado . 

W. Cross- and A. C. Spencer, 1900 (U.S.G.S. 21st Ann. Eep t , pt 2, pi. 22—map 
of Eico Mtns). DIkea of Calico Peak porphyry. [Text heading is Porphyry of 
Calico Peak and vicinity.] 

W. Cross and A. C. Spencer, 1905 (U.S.G.S. Eico folio. No. 130). Dikes of Calico 
Peak porphyry occur on N. slope and elsewhere in vicinity of Calico Peak [about 
4 ml. NW. of Rico] and In a sheetUke body in Dakota ss. a t head of Priest Gulch. 
Is a monzonlte porphyry characterized by large orthoclase crystals. Calico Peak 
porphyry alunitized (a porphyry changed by solfatarlc action into a mass consist
ing chiefly of ainnite) forms cone of Calico Peak. 

Ca l i co Rock s a n d s t o n e m e m b e r (of E v e r t o n f o r m a t i o n ) . 

L o w e r O r d o v i c i a n ( C h a z y o r o l d e r ) : C e n t r a l n o r t h e r n A r k a n s a s ( p a r t s of 
B a x t e r , I z a r d , F u l t o n , a n d S t o n e C o u n t i e s ) . 

G. C. Branner, 1929 (Ark. Geol. Surv. geol. map of Ark.). [Columnar section on 
map shows Calico Rock as. memb., 200 ± ft. thick, as lying In lower part of Everton 
Is., possibly a little higher than Kings River ss. memb. of Everton to W. Mapped 
at and around Calico Rock and other parts of Izard Co., and over parts of Baxter, 
Fulton, and Stone Counties.] 

A. W. Giles, 1930 (Ark. Geol. Surv. BuU. 4, pi. IX and pp. 113-f ) . Oalioo Rock aa.— 
Named for conspicuous outcrops in river bluffs E. and W. of town of Calico Rock, 
on White Elver, In W. par t of Izard Co. Lies In lower par t of Everton fm., which 
Is of eorly middle Ord. age and uncon. underlies St. Peter ss. [Mapped over parts 
of Izard, Shark, Fulton, and Baxter Counties.] ThlckneBS 0 to 150 ft. Interval 
(0 to 400 f t ) btw. Calico Rock and St. Peter ss. is occupied by beds of massive, 
white, coarse-grained ss. al ternating with thin to massive, blue to gray mag. beda 
with a few dove-colored layers, the ss. layers being Uthologlcally identical with 
Calico Rock and St. Peter ass. According to Miser, the Calico Eock ss. rests oo 
beds of Everton age which are not identifled as Sneeds Is., the liasal memb. of 
Everton, and which consist of sn alternation of blue and gray Is. and some coarso 
ss. In section W. of Calico Eock measured by writer and Brewster, an uncon. btw. 
these beds and Calico Rock ss. is suggested. The Calico Rock is unfosslliferous, 
crosB-beddIng is common, and ripples conspicuous. In general It Is like the St. 
Peter, very friable; locally it is res is tant ; Is of white or light-cream color; 
weathers dull brown ; green bands are not as noticeable as In the S t Peter, but 
yellow to brown ferruginous streaks are locally developed along Joints and other 
fractures, as in the St. Peter. 

t C a l i f o r n i a s a n d s t o n e . 

See f S o n F r a n c i s c o ss . 

C a l i f o r n i a g r a n i t e . 

P r e - C a m b r i a n : N o r t h w e s t e r n N e w T o r k ( G o u v e r n e u r q u a d r a n g l e ) . 

A P. Buddington, 1929 (N. Y. State Mus: Bull. 281, pp. 52, 61-65). California 
granite mass forms California phacollth. Lake Bonaparte quad., and extends Into 
Antwerp quad. Intrudes GrenvlUe series. [Derivation of name not stated. Ac
cording to p. 52 the granite belongs to his Alexandria type.] 
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C a l l a w a y l i m e s t o n e . 

M i d d l e D e v o n i a n ( H a m U t o n ) : E a s t - c e n t r a l Mis sou r i . 

C. R. Keyes, 1894 (Mo. Geol. Surv. vol. 4, pp. 30, 43). Callaway Is.—Dark-colored 
shaly Iss., 70 ft. thick, containing Western Hamilton fossils. Overlies Grand Tower 
Is. and underUes black shales or Louisiana Is. 

C. R. Keyes, 1895 (Mo. Geol. Snrv. vol. 8, p. 340). The Dev. rocks along Missouri 
River have been termed Callaway beds, and consist of heavy calc layers overlain 
by 30 ft. of highly fossiliferous sh. Contain "Western Hamilton" fauna. 

C. R. Keyes, 1896 (Mo, Geol, Surv, vol, 11), Callaway Is.; 60 to 70 ft, thicK, underlies 
"Black" sh, and overlies Grand Tower Is, Consists of (ascending) compact blue or 
buff to brown highly fossiliferous Is, ; sh, 30 ft, ; thin-bedded is, passing at top into 
calc. sh,, some of which may be "Black" sh. 

E. B. Branson, 1918 (Unlv. Mo. Bull,, vol, 19, No, 15). Cillaway Is. assigned to 
Upper Dev. Conformably underlies Craghead Creek sh, and dlscon, overlies Grand 
Tower Is, 

M. E, Wilson, 1922 (Mo. Bur, Geol. and Mines, 2d ser,, vol, 16, pp. 49, 52). Callaway 
Is.—Underlies Craghead Creek sh. and uncon. overlies Middle Dev,, the top fm. of 
which is St. Laurent Is. Thickness 0 to 59 ft . ; max. in Callaway and Montgomery 
Counties: pinches out to E. and W. in Warren and Boone Counties. Assigned to 
Upper Dev. [This deflnition was followed by H. A. Buehler on 1922 geol. map 
of Mo.] / 

E. B; Branson, 1923 (Mo. Bur. GeoL and Mines, 2d ser., vol. 17, pp. 24-36). Callaway 
la. presentB several phases. I ts thickest parts are light to dark blue, compact, 
flne-grained Is., In many places highly fossiliferous. A light to dark-brown compact 
Is. Is usuolly present in 3 or 4 beds having a combined thickness of less than 6 ft. 
A third phase is white to gray coarsely to flnely crystalline Is., which occurs In 
1 to 3 lentils ranging In thickness from 6 In. to 4 ft. At many places a highly 
cross-bedded ss., ranging in thickness up to 20 ft., occurs at base of fm. Is con
formably overlain by Snyder Creek sh., or, where that is absent, by either Grassy 
Creek sh., Syiamore ss., Chouteau Is., or Burlington Is. Rests uncon. on fms. 
ranging from Mineola is. (Middle Dev.) to Jefferson d t y Is. (Lower O r d ) . Thick
ness 0 to 52 ft. 7 in. Is of late Hamilton age and may include some beds of early 
Tully age. 

N a m e d for d e v e l o p m e n t in C a l l a w a y Co. B e s t deve loped f rom C e d a r C reek 
e a s t w a r d t h r o u g h C a l l a w a y Co. 

C a U i h a m sand . 

Eocene ( u p p e r ) : S o u t h e a s t e r n T e x a s ( A t a s c o s a a n d K a r n e s C o u n t i e s ) . 

A C, EUIsor, 1933 (A. A. P. G. BuU., vol. 17, No. 11, pp. 1302, 1315, etc.). CaUiham 
aand.—Gray fosslUferous sand typically exposed on Frio Blver N. of CaUiham, 
where Whitsett-Calllhom road crosses river. Sam Houston, who suggested the 
name for this sand and who has traced it from Frio Eiver to Karnes Co. line, 
found it varies from highly foBSlIiferous, flne-gralned gray sand, as in outcrops on 
Frio Elver, to rice-grained and conglomeratic sand cropping out in Atascosa Co. S. 
of Campbellton. Thickness 2 0 ± ft.; absent, both on stirface and in wells. In 
western Karnes'Co. Is a zone in Whitsett fm. as here deflned, underlying Fashing 
clays and overlying Dubose sands and clays. 

Cal l MUl s l a t e . 

C a m b r i a n ( L o w e r ) : S o u t h e r n Quebec. 

See u n d e r W e s t S u t t o n si. 

Ca l loway l imes tone . 
Middle D e v o n i a n : Missour i . 

' See C a l l a w a y Is., t h e c o r r e c t spe l l ing of t h e c o u n t y for w h i c h t h e Is. w a s 
n a m e d . 

Callvi l le l i m e s t o n e . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e v a d a ( M u d d y M o u n t a i n s ) . 

C. E. LongweU, 1921 (Am. Jour. ScL, 5th, vol. 1, p. 47) and 1928 (U. S. G. S. Bull. 
798). Col(i;t(!e la.—Dark-colored Is., with zones of lighter gray at Intervals; many 
layers almost black; hard and dense, coarse granular texture subordinate; beds 
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regular and massive; occasional thin layers; shaly layers rare; chert less abundant 
than in the Miss. lss. Thickness 1,100-1- ft. [2,000±]. Fossils are Pennsylvanian 
(Magdalena), according to G. H. Girty. Top not deflined because not known. Is 
uncon. overlain by Supal fm. Name is applied to all Penn. Iss. in Callville Mtn, 
Clark Co., but all sections there are incomplete. Overlies Bluepoint Is., probably 
uncon. 

Caloosahatchee marl. 
Pliocene (lower) : Southern and northern Florida. 
W. H. DaU, 1887 (Am. Jour. Scl., 3d, vol. 34, pp. 161-170). Calooaahatchie beds.— 

The marls of the Calooaahatchie contain a large number of species, of which 
perhaps one-tenth are supposed to be extinct: many of the others are known 
only from deep water. How many ot the so-called extinct ones will turn out 
to be still living when the deeper waters of the Florldlan coast are thoroughly 
dredged remains to be seen. The age of the C^alooeabatcbie beds is much the 
same aa others which have been called PUo. on our Eastern coast. The time 
has not yet arrived, nor Is our knowledge of any part of our later Tertlaries 
'sufflcient to enable us to decide flnally as to their chronologic relation to each 
other, except in a most tentative way. But without reference to their place 
in the system, the geological history of the Caloosahatchle marls is clearly stated 
In their structure. [On p. 163 Dr. Dall refers to the Ooloosahatchie Pliocene.] 

C. W. Cooke and 8. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept,), Caloosahatchee 
marl redeflned so as to "Include "Nashua" marl, which Is so nearly of same age 
that two names are unnecessary. As here expanded it Includes all known marine 
PUo, deposits in Fla, and a bed containing extinct freshwater shells, which, ac
cording to Dall, lies at top of fm. 

Named for exposures on Caloosahatchee River, Lee Co., especially btw. 
Iiabelle and Olga. 

tCalumet conglomerate. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 53-58 and chart). Is cgL 

No. 13 of Keweenaw Co. 
Same as Calumet and Hecla cgl. of Central Mine group. 
Named for occurrence in Calumet mine, Houghton Co. 

Calumet amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan (Houghton County). 
A. C. Lane, 1907 (Lake Superior Min. Inst. Proc, voL 12, pp. 89-92). Older than 

CTalumet cgl. and younger than Osceola amygdaloid. 
Belongs to Central Mine group. The mineralized part is the Calumet lode. 
Named for occurrence at Calumet mine, Houghton Co. 

Calumet flow. 
Includes Calumet amygdaloid and underlying trap. 

Calnmet and Hecla conglomerate. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
L. L. Hubbard, 1895 (Mich. Geol. Surv. vol. 5, pt. 1, p. 117, footnote). According 

to measurements by James Crawford, the Calumet and Hecla cgl. lies 2,050 f t 
below Allouez cgl. and 1,500 ft. above Eearsarge cgl. on Kearsarge location. 
[In C. Rominger"s section of Calumet 4 Hecla mine in volume above cited, and 
throughout his rept forming pt. 1 of vol. 5, the cgl. referred to by Hubbard is 
caUed Calumet cgl] 

According to A. C. Lane (Mich. Geol. and Biol. Surv. Pub. 6, geoL ser. 4, 
p. 68, 1911) this cgl. Is composed almost wholly of pebbles of such 
extremely angular type that the rock has often been called a felsite 
breccia. • 

Belongs to Central Mine group. 
Named for occurrence in Calumet & Hecla mine, Houghton O , 
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Calvert formation. 
Miocene (middle) : Eastern Maryland, Delaware, and Virginia. 
G. B. Shattuck, 1902. [See under St. Marya fm.] 
W. B. Clark, 1908 (Md. Geol. Surv. S t Marys Co. Atlas). Calvert fm.—FossUIferous 

sandy clay, clay, marl, and diatomaceous earth. Thickness 186 ft Basal fm. 
of Chesapeake group. Underlies Choptank fm. 

G. B. Shattuck, 1904 (Md. Geol. Surv. Miocene voL, pp. Ixxll-Ixxlv), divided Calvert 
fm. into Plum Point marl memb. (above) and Falrhaven diatomaceous earth 
memb., and gave thickness as 60 to 310± ft. 

Named for exposures in Calvert Co., Md., especially in Calvert OlifEs, 
bordering (Chesapeake Bay. 

Calvert BlufC clay beds (of Rockdale formation). 
Eocene (lower) : Central and southern Texas (between Brazos and Frio 

Rivers). 
P. B. Plummer, 1933 (Unlv. Tex. BuU. 3232, pp. 530, 585, 586, etc). Calvert 

Bluff clay beda.—Top memb. of Rockdale fm. in central and southern Tex., 
especially btw. Brazos and Frio Rivers. Type loc. at Calvert Bluff on Brazos 
River, Jesse Webb League, Robertson Co. Conslsb of: (a) Gray sand weathering 
red and buff, varying from coarse qtzitic sand to very flne silty argUI. material 
that stands up like loess in steep banks; (b) dense, black lignitic beds 1 to 9 ft. 
thick; (c) dark gray, compact, carbonaceous clay in thick beds or In lentils Inter
bedded with silt. Thickness 1,000 ft. Overlies Simsboro sand and underUes 
marine Sablnetown fm. 

Calvin sandstone. 
Pennsylvanian: Central, central southern, and central eastern Oklahoma. 
J. A. Taff, 1901 (U.S.G.S. Coalgate folio. No. 74). Calvin «».—Thick-bedded 

hard ss., 145 to 240 ft. thick, becoming friable, ferruginous, and shsly toward S. 
Overlies Senora fm. and underlies Wetumka sh. 

Named for exposures at Calvin, Hughes Co. 

tCalvln sand series. 
Pennsylvanian: Central Oklahoma. 
A. L Levorsen, 1927 (A.A.P.G. BuU., vol, 11, No, 7, pp, 658-682), Calvin aeriea.— 

A subsurface term which has come Into general use for a series ot three or 
four sands found at depths ranging from 1,700 to 2,000 ft,, and which form a 
good marker In most logs. At outcrop on E., as shown on areal map of Okla,, 
the highest memb, of this series is basal sand of Wewoka fm. The two sands 
occurring below the highest memb, are = Calvln sand [ss,] on outcrop, [Chart 
on p, 658 correlates the so-called "Calvin series" with Calvin ss,, Wetumka fm,, 
and basal part of Wewoka fm. of south-central Okla., and with Oswego lime of 
NE. Okla. and Palo Pinto Is. of north-central Tex.] The term originated durmg 
development of Cromwell field, T. 10 N., B. 8 B,, Seminole Co,, Okla, 

tCalvins Run limestone. 
See Colvin Is. memb. 

Camajuanl formation. 
Cretaceous: Cuba, 
E. L, De Golyer, 1918 (A.A,P,G. Bull,, vol; 2, p, 141). 

tCamargo schist. 
Lower Cambrian and pre-Cambrian: Southeastern Pennsylvania. 
A I, Jonas and E. B. Knopf, 1921 (Wash. Acad, Scl, Jour, vol. 11, p. 447). 

Camargo achiat Is name given by writers to a porpbyritic alblte schist that con
formably overUes a dol. of probable Beekmantown age. It forms the ridge that 
flanks (tester Valley on S. and comprises a portion of the fm, formerly known as 
Oqtoraro achiat. It may represent the metamorphosed equiv, of the NormaiuikUl 
sh, found near Harrisburg, Pa, 
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This name is no longer used by its proposers, they having found, by addi
tional work, that the rocks are in part pre-Camb, and in part Camb,, 
and include Antietam schist Harpers alblte schist, and the oligoclase 
mica-schist facies of Wissahickon fm. 

Named for village of Camargo, near Quarryville, Lancaster Co., Pa. 

Camas basa l t 
Ter t ia ry : Northeastern Washington (Stevens County). 
C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 99, map). Camas basalt.— 

Chiefly lava flows; tuffs and breccias occur In places but are not characteristic. 
No sed. Intercalations seen. The basalt In S. part of Co. is typically flne-
gralned, dense, almost black. Thickness 500+ ft. along S. side of Camas 
Prairie. Rests uncon. on older fms.. Including Gerome andesite. Assigned to 
Tert. 

Camas sandstone. 
Upper Cretaceous: Mexico (Sonora). See under Cabullona group. 

Cambrian period (or system). 
The time (and the rocks) of the oldest Paleozoic period, preceding the 

Ord. period. For definition see U. S. G. S. BuU. 769, pp. 92-101. 

Cambric. 
A variant of Cambrian employed by some geologists. 

Cambridge slate. 
Carboniferous or Devonian: Eastern Massachusetts (Boston Basin region). 
N. S. Shaler, 1871 (Boston Soc. Nat Hist Proc, vol. 13, pp. 173-176). Cambridge 

states.—Dense arglll. material with little admixture of foreign substances. Thlck
neBS more than 200 ft. Best seen at Cambridge. Assumed to belong to same 
great series of beds as Roxbury cgl. 

J. B. Woodworth, 1896 (Boston Soc. Nat. Hist Proc, vol. 26, pp. 125-128). 
Cambridge elates ef Shaler rest on Eoxbury cgl., and name Is extended to other 
parts of Boston Basin where fossils similar to those present in vicinity of Mystic 
Elver have been found. 

See also B. K. Emerson, 1917 (U. S. G. S. BuU. 597). 
L. LaForge, 1932 (U. S. G. S. BuU. 839), treated Tufta qtzite as top memb. of 

Cambridge al., which he assigned to Dev. or Carbf. He also Introduced Boaton 
Bay group to Include Cambridge si. and Eoxbury cgl. The U. S. Geol. Survey 
In June 1910 adopted Tufta as a memb. of Cambridge el., for foregoing rept, the 
publication of which, however, was delayed until 1932. 

M. Bluings, 1929 (Am. Jour. ScL, 6th, vol. 18, pp. 99-112), excluded Tufts qtzite 
from Cambridge argilUte, as he called the fm., and assigned both to Perm. 

Cambridge limestone member (of Conemaugh formation). 
Pennsylvanian: Eastern Ohio, western Pennsylvania, and West Virginia. 
B. B. Andrews, 1873 (Ohio Geol. Surv. vol. 1, p. 262). Cambridge U,, 0 to 2 ft 

thick, lies In Productive Coal Measures, about 226 ft. below Pomeroy coaL Sepa
rated from higher Ames Is. by 85 to 00 ft. of sss. and shales. 

Adopted as a memb. of Conemaugh fm., for the Is. which in some repts 
has been called "Upper Cambridge Is." and "Pine Creek is . ;" and Brush 
Oreek Is. memb. adopted for what in some repts has been called "Lower 
Cambridge Is." 

Named for exjKisures near Cambridge, Guernsey Co., Ohio. 

Cambridge formation. 
Eocene: Jamaica. 
E. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, pp. 57-65). 
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Cambridge red bed. ( In Oinemaugh formation.) 
Petmsylvanian: West Virginia (Wheeling). 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. xl, p. 61, pi. 6), applied Cambridge red bed 
to a bed lying a few ft. above Cambridge Is. and underlying the fire clay beneath 
Anderson coal in Wheeling, W. Va., section. In Freeport, Pa., section he applied 
the name to beds underlying Upper Bakerstown coal and overlying Lower Bakers
town coal. 

Cambridge sand. 
A subsurface sand in Cambridge field, Guernsey Co., Ohio, that is said 

to correspond to Oriskany ss. (See W. Stout et al., Geol. of nat. gas, 
A. A. P. G., 1935, p. 907.) 

Cambridge moraine. 

Pleistocene (Wisconsin stage) : Eastern Minnesota (Isanti, Sherburne, 
and Anoka Counties). 

P. Leverett, 1932 (U. 8. G. S. P. P. 161, p. 80). Second moraine of Eush Lake 
morainic system. Named for development below Cambridge, Isanti Co. 

Cambrovlclan. 
A term proposed by A. W. Grabau "to include the Upper Camb. and 

Lower Ord. of current usage, these forming a complete pulsation unit." 
(See Pan-Am. Geol., vol. 66, No. 1, 1936, p. 24.) 

tCamden series. 
Eocene and Upper Cretaceous: Arkansas, Louisiana, southeastern Okla

homa, and eastern Texas. 

E. T. HiU, 1888 (Ark. Geol. Surv. Ann. Eept for 1888, vol. 2, pp. 49-66, 177, 188). 
Camden series.—Shallow-water, seml-estuarlne marine deposits of stratified, micace
ous, non-Indurated, alternating laminae of sands and clay shales, sandy shales, 
bituminous shales, lignitic shales, thin sss., etc. Thickness 100 to 700 tt. Includes 
Arkadelphia shales, Bingen sands, and CHeveland County red lands. Included 
in Eocene. Underlies Quat. Overlies Oet. rocks. 

E. T. Hill, 1902 (Franklin Inst. Jour., vol. 164, No. 2, pp. 148-166, 284-266). 
Camden series Includes all rocks from base of Eocene to Nacogdoches oU fm. 
Kennedy noted strat. unconformities btw. Camden series and overlying Angelina 
series. [Included Midway fm., Wilcox group, Claiborne group, and Jackson fm.] 

Named for exposures In bluffs at Camden, Ouachita Co., Ark. 

Camden chert. 
Middle Devonian: Western Tennessee. 

J. M. Safford and C. Schuchert, 1899 (Am. Jour. Sci., 4th, voL 7, pp. 42&-480), 
Oamden chert.—Chert, exposed to a thickness of 60 ft. at Camden, Benton Co., 
and containing a Lower Oriskany fauna. OverUes Lower Helderberg shaly bluish 
la. [Linden fm.]. Occurs also In Henry, Decatur, and Stewart Counties. [Sub
sequent reptB by Safford applied Camden chert to all beds In Tenn. btw. Hardin 
BS. and Linden fm., and assigned It to Oriskany.] 

In 1918 (Am, Jour. Scl., 4th, vol. 46, pp. 732-766) 0. 0 . Dunbar restricted 
Oamden chert to upper 200 ft. of beds to which it had formerly been 
applied, and subdivided the lower part into Harriman chert (0 to 55 ft. 
thick), imderlaln by Quail Is. (0 to 10 ft. thick) , underlain by Decatur-
ville chert (0 to 6 fl^ thick). According to Dunbar the restricted Cam
den chert Is of Onondaga age, the Harr iman and Quail are of Oriskany 
age, and DecaturvUle chert is of Helderberg age, and the four fms. are 
uncon. one with the other and also uncon. with both underlying and 
overlying fms., the Camden chert being uncon. overlain by Pegram Is. 
and DecaturvUle chert uncon. unaerlain by rocks of earlier Helderberg 
age to which Dunbar has applied name Birdsong fm. 

Named for exposures along Cypress Creek, SB. of Camden, Benton'Co. 
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C a m e r o n r ed s h a l e member . 
M i s s i s s i p p i a n : N o r t h w e s t e r n P e n n s y l v a n i a ( C a m e r o n C o u n t y ) . 

E . E. Caster, ' l934 (Bulls. Am. Pal., vol, 21, No, 71, p, 142). For the.red sh. memb, 
(or composite memb.) that overlies Loyalhanna Is. memb. on Clarion Eiver, SW. 
Pa., which in past has been called Mauch Chunk, the name Cameron red ah. 
memb. is proposed. These red beds are overlain by Greenbrier Is. memb., which 
is overlain by another red sh. that has been called Upper Mauch Chunk sh. The 
four members (Loyalhanna Is., Cameron red sh., Greenbrier Is., and Upper Mauch 
Chunk sh.) comprise Greenbrier series. The Cameron memb. can be studied from 
well sections and exposures In Cameron Co. 

C a m e r o n s a n d s t o n e m e m b e r (of McAles te r s h a l e ) . 

P e n n s y l v a n i a n : E a s t e r n O k l a h o m a (Muskogee , H a s k e l l , M c i n t o s h , a n d ad

j a c e n t c o u n t i e s ) . 

C. W. Wilson, Jr., 1935 (A. A. P. G. BuU., vol. 19, No. 4, pp. 503-520). Cameron 
aa, memb. of McAleater ah.—Commonly thin and regularly bedded, but massive 
and Irregularly bedded In T. 11 N., E. 17 E., and T. 11 N.. R. 20 E . ; of flne to 
medium texture; usually light gray but sometimes brown, especially where massive; 
ripple marks common. Fossils. Thickness In Muskogee-Porum area 15 to 20 f t 
Lies 40 ft. above Lequire ss. memb. and 1 to 1 0 ± ft. below McAlester (Stlgler) 
coal. Named for exposures NW. and W. of Cameron, In T. 8 N., R. 26 B. 

C a m e r o n B a y ser ies . 

P r e - C a m b r i a n : C a n a d a ( N o r t h w e s t T e r r i t o r y ) . 

H. S. Robinson, 1933 (Canadian Min. and Met. BuU. 258, p. 615). 

C a m i l l u s s h a l e m e m b e r (of SaUna f o r m a t i o n ) . 

S i l u r i a n : W e s t e r n to e a s t - c e n t r a l N e w York . 

J. M. Clarke, 1903 (N, Y, State Mus, Hdb, 19, pp. 18-19 and chart) . Camillu* sh. 
(gyp. and platten dolomites), underlies Bertie waterllme and overlies Syracuse 
salt. Included In Salina beds. 

I n l a t e r r e p t s t h i c k n e s s e s of 40 to 600 ft. a r e given for C a m i l l u s memb. , 

w h i c h is n e x t to top m e m b . of Sa l ina fm. 

D. H. Newland, 1928 (Nat. Research Council Reprint and Circ ser.. No. 85, pp. 
37-39). The N. Y. Salina, exclusive of basal strata. Is dominantly, but to a 
varying degree, a fm. of chemical precipitates—flne-gralned, mostly nonfossiilferous 
dol. and mag. Is., heavy rock-salt beds, and smaller seams ot calcium sulphate 
usually In form of anhydrite. In N. Y. type sections sh. has been given undue 
Importance In desciiptions, because weathering of the impure Iss. produces a calc. 
clay (called marl In early N. Y. repts), and gives Impression the Camillus strata, 
which constitute bulk of Salina section, are largely sh. This is contrary to actual 
flndings in fresh rock sections, where chemical precipitates compose the main 
persistent members, and where sh. is a variable sporadic clement, more In evi
dence in lower zone close to contact with Vernon sh. The term Camillus sh, 
therefore seems hardly appropriate, although sanctioned by long usage. Writer 
favors calling this memb. Camillua beds, which term conventently covers the 
various components, both of the weathered and diminished sections on outcrop 
and normal full succession encountered In depth. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 317, 318), placed Camillua sh. below 
Bertie and above Syracuse salt, but on pp, 339-340 she s ta ted: Camillus sh. 
Includes, besides shales, abundant gyp. and salt beds and flaggy dolomites. The 
salt-bearlng strata are the Syracuse salt, which includes the main salt layers 
and associated salty sh. and Is. No sharp bdy exists btw. the salt-bearing strata 
and rest of the Camillus, and it can only be determined from well records and 
shafts which reach the salt a t depth of 800 ft. or more. Camillus sh. Is practlcaUy 
unfosslliferous. 

N a m e d for e x p o s u r e s a t CamiUus , O n o n d a g a Co. 

C a m p a g r a n d e f o r m a t i o n . ( I n T r i n i t y g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : W e s t e r n T e x a s . 

G. B. Richardson, 1904 (Unlv. Tex. Min. Surv. BuU. 9, p. 47). Campagrande fm.— 
Ls. cgl., 25 ft. thick, overlain by 350 ft. of gray is., generally massive but locally 
containing nonperslstent thin-bedded Is. grading into sb. Basal fm. of Fredericks-
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burg group. UnderUes Cox fm. and unoon. overlies Hueco fm. in central part of 
Finlay Mtns. '• ' ^ 

C. L. Baker, 1027 (Unlv. Tex. Bull. 2745), transferred this fm. to Trinity group. 
Named for Campagrande Draw, in Finlay Mtns, El Paso Co. 

tCampan group and fCampan series. 
See Campus fm. 

Campbell sand. 
A subsurface sand, of Penn. age, in Garber pool, Garfield Co., central 

northern Okla., which lies at 1,7(X) ft. depth, the Belveal sand lying a t 
1,600 ft. and the Crews sand a t 1,800 f t 

Campbell Creek limestone. (In Kanawha formation.) 
Pennsylvanian: West Virginia. 
I. C. White, 1885 (The Virginias, vol. 6, pp. 7-16). Campbell Creek Is.—Layer of 

Impure Is. with cone-ln-con^ structure. Thickness 1 foot. Makes its flrst appear
ance along CampbeU Creek [Kanawha? Co.]. May represent Johnstown cement 
bed of Pa., since according to iny Identiflcation of the coals it occurs at the right 
geological horizon for that bed. Lies 50 ft. below Middle Kittanning (Cedar 
drove) coal and 20 to 40 ft. above Lower Klttannihg (Campbell Creek) coal. 
[Later studies showed that Cedar Grove coal Is much older than Middle Kittanning 
coal, and that Campbell Oeek Is. Is a memb. of Kanawha fm., lying 0 to 20 ft. 
above Campbell Creek coal and 0 to 5 ft. below Lower Monitor ss. of W. Va. 
GeoL Surv,] 

CampbeU Creek beds. 
Carboniferous: British Columbia. 
G. M. Dawson, 1898 (Canada Geol. Surv., n. a'., voL 7, pp. 44B-45B, 129B). 

CampbeU Creek (Lower) sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
C. B. Krebs and D. D. Teets, Jr., 1916 (W. Va. Geol. Surv. Eept. Ealelgh and western 

Mercer and Summers Counties, p. 327). Lower Campbell Creek sa., 0 to 30 f t 
thick, underlies Campbell Creek coal and overlies Lower Campbell Creek coal. 

Campbell Mountain rhyolite. 
Miocene: Southwestern Colorado (Creede district) . 
W. H. Emmons and E. 8. Larsen, 1923 (D. S. Q. S. BnU. 718). Overlying the WUlow 

Creek rhyollte rather Irregularly Is a rhyollte flow breccia here named Campbell 
Mtn rhyolite. In most places no evidence was seen of more than one flow, but on 
Bast Willow Creek two flows of this type are separated by a few hundred ft. 
of Phoenix Park quartz latite. Thickness 0 to 1,000 ft Upper contact of 
Campbell Mtn rhyolite is everywhere sharp, bnt some of overlying rocks so closely 
resemble it that separation was somewhat difficult. Is a fm. in Alboroto group 
of Potosl volcanic series. Named for Campbell Mtn. 

CJampbell Run sand. 
DrUlers' term; western Pa. and W. Va.; probably lies ait horizon of Gordon 

Stray sand, of CatskUl (?) age. 

Campbell's Ledge black slate. (In PottsviUe formation.) 
Pennsylvanian: Northeastern. Pennsylvania (Lackawanna County). 
I. C. •White, 1883 (2d Pa. Geol. Surv. Eept. G,, pp. 87-42). CVimpliell'a Ledge blach 

si.—Highly bituminous black si., 0 to 10 ft. thick, with plants and insects. In
cluded In PottsvUle cgl., but it underlies the massive cgL and rests on 0 to 8 f t 
of hard gray or creamy-white ss., also Included in PottsvUle. At Campbell's 
Ledge, near Coxton, Lackawanna Co., it is 6 ft. thick. 

D. White, 1900 (U. 8. G. S. 20th Ann. Eept., pt. 2, p. 810). The large flora of the 
dark plant-bearing shales which lie within a few ft. of supposed Mauch Chunk 
In the very thin section (56± ft.) of PottsvUle fm. at Campbell Ledge, near 
Flttston, cannot be older than Lykens No. 1 coat 
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C a m p b e l l t o n fo rma t ion . 

D e v o n i a n : N e w B r u n s w i c k . 

H. M. Ami, 1900 (Eoy. Soc. Canada Proc. and Trans., 2d ser,, voL 6, sec 4, p, 207). 

C a m p B r a n c h s a n d s t o n e m e m b e r (of P o t t s v i l l e f o r m a t i o n ) , 
P e n n s y l v a n i a n : N o r t h e r n c e n t r a l A l a b a m a ( W a r r i o r coal field), 
C, Butts, 1910 (U, S, G, S. Birmingham folio. No, 175), Camp Branch ss. memb.— 

Gray ss., medium grained, generally thick bedded, about 40 ft. thick. Is a 
memb. of PottsvUle fm., near its top. Underlies Cobb coal and lies 210 ft. above 
Pra t t coal in Warrior coal field. 

N a m e d for e x p o s u r e s a long S. bluff of C a m p B r a n c h , B i r i n l n g h a m d i s t 

C a m p C o l o r a d o l i m e s t o n e m e m b e r (of P u e b l o f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

N. P. Drake. 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 387, 418). Camp 
Colorado bed.—Chiefly hard, rather brittle, bluish gray Is., rough weathering, and 
often much fractureil. Contains many black or nearly black chert nodules. Thick
ness 10 to 25 ft, Memb, of Cisco dlv, OverUes bed No, 13 (reddish clay) and 
underlies Watt 's Creek bed. 

P. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol, 30, pp. 24, 31, 4 0 ; Unlv. 
Tex. BuU. 2132, pp. 172-182 and charts) . Catnp Colorado la. Is top memb. of 
Pueblo fm. In Colorado River and Brazos River Valleys. Remarkably uniform and 
persistent. Underlies Watt 's Creek sh. memb. of Moran fm. and Is separated 
from underlying Stockwether is. by 65 to 98 ft. ot sh., ss., and is. 

C a m p Cove se r ies . 
J u r a s s i c ( ? ) : B r i t i s h Co lumbia . 

C. H. Crickmay, 1927 (Stanford Univ.. Abstracts of Dissertations 1924-26, vol. 1, 
p. 132). 

C a m p C r e e k s h a l e m e m b e r ( o f . P u e b l o f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l T e x a s (Co lo rado R ive r r e g i o n ) . 

N. F. Drake, 1893 (Tax. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 387, 416). Comp 
Creek bed.—Red and yellowish sandy clay, with some thin layers of Is. In places 
and a little ss. Thickness 40 to 50 ft. Memb. of Cisco dlv. Underlies Coon Mtn 
bed and overlies Saddle Creek bed. 

P. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 24, 3 1 ; Unlv. Tex. 
Bull. 2132, p. 172 and charts) . Camp Creek sh. memb.—Basal memb. of Pueblo 
fm. Underlies Stockwether Is., the Coon Mtn bed ot Drake having proved to be 
largely Cret. sands overlapping several Penn. beds. 

E. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, p. 103), treated Camp Creek sh. of 
Drake os basal memb. ot Pueblo fm., underlying C^on Mtn ss. and overlying 
Saddle Creek sh. 

P. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. .3501, pp. 107-1-), deflned 
Camp Oeek sh. memb. of Pueblo fm. as Including all beds beneath Stockwether 
Is. memb. and above Saddle Creek sh. 

T h e p r e s e n t def in i t ion of U. S. Geol. S u r v e y t i ' ea t s C a m p Creek sh. m e m b . 

a s basa l m e m b . of P u e b l o fm. I t unde r l i e s Coon M t n ss . memb . a n d 

over l ies S a d d l e Creek sh . m e m b . of H a r p e r s v i l l e fm. 
N a m e d for C a m p Creek, C o l e m a n Co. 

C a m p C r e e k g r o u p . 

P r e - C a m b r l a n (Be l t s e r i e s ) : C e n t r a l w e s t e r n M o n t a n a (Miss ion R a n g e ) . 

C. D. Waleott, 1906 (Geol. Soc Am. Bull., vol. 17, pp. 2-7, 9, 18). Camp Creek 
Basal fm. of Trlassic In area mapped [see above], consisting of a coaree egl., 
brownish wherever exposed, due mainly to preponderence of brown quartz and" 
chert pebbles. Contains much fossilized wood, In some instances whose free 
trunks from 6 In, to 2 ft, diam, and 6 in, to 10 ft, long; also many bone frag
ments, especially from vertebrae of reptiles. Rests on Double Mtn group with 
slight angular uncon. Best exposed at Camp Springs, near center of E. Une of 
ss. 395 f t 

N a m e d for e x p o s u r e s on C a m p Creek , Miss ion R a n g e . 
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Camp Creek series. 
Devonian: Mackenzie. 
T. O. Bosworth, 1921 (Geol. Mag., vol. 58, p. 287). 

Campito sandstone. 
Lower Cambrian: Eastern California (Inyo Range). 
B. Kirk, 1918 (D. S. G. S. P. P. 110). Campito »».—Chiefly ss., which on fresh 

fracture Is dense flne-gralned grayish rock with conspicuous flne dark lines that 
Indicate highly complex cross bedding. Weathers reddish brown to dark purplish 
red. Associated with this ss. are some bands of very dense lighter colored 
qtzitic 88. separated by thin layers of siUceous sL, which occur as partings In the 
dense ss. Upper third of fm. is somewhat more slaty and Includes zones curioosly 
speckled by ferric oxide. Remarkable cross bedding at several horizons. Bests 
nncon. on Deep Spring fm. and appears to grade into overlying closely related 
Silver Peak group, the upper limit of the Campito being placed at lowest horlacm 
at which fissile calc. shales and fairly pure masses of Is. appear. Thickneaa of 
fm. 3,200 ft. Named for prominent exposures on Campito Mtn. 

Campnelson limestone. 
Lower Ordovician: Central Kentucky. 
A. M. Miller, 1905 (Ky. Geol. Surv. Bull. 2, pp. 9, 12). Campnelson ^ubstage-— 

Massive compact Is., with concholdal fracture, characterized by MaduAa bigbgi; 
285 ft. thick. Lowest dlv. of HIghbrldge stage. Overlain by Oregon bed. [A. H. 
Miller (1925) gave thickness at Camp Nelson as 283 f t ] 

Named for Camp Nelson, Jessamine Co. 

tCampobello group. 
Silurian: Southeastern Maine (Washington (bounty). 
N. S. Shaler, 1886 (Am. Jour. ScL, 3d, vol. 32, pp. 47-60). Campobello series or 

group.—A series of very compact. and highly metamorphosed, nonfossUiferous 
schists, slates, and qtzites, considerably cut by dikes. Comprises a set of dark 
greenish and grayish siliceous and argill. rocks containing, very little lime. Thick
ness at least 4,000 ft. Rocks appear to be destitute of fossils, though they are 
not so metamorphosed as necessarily to lose by this change all trace of fossils if 
they had once contained them. On Quoddy Head the Campobello series is highly 
metamorphosed. Probably rests on gneissoid and granitic rocks, with some mica 
schist, sil of Laurentlan age, and may represent the lower Camb. section. Above 
these Camb. layers, and without observed contacts with them but with scant place 
for any Intermediate deposits. He the beds of the Cobscook series, which undoubt
edly are uncon. on the Campobello. 

Appears to be same as Quoddy sh. (SU.). 
Named for development on Campobello Island, off SW. - coast of New 

Brunswick, adjacent to SE. part of Washington Co., Maine. 

Camp Springs conglomerate. 
Tr lass ic : Northwestern Texas (Coke County northward to Oklahoma 

Une). 
D. D. Christner, 1926 (Unlv. Tex. Bull. 2607, pp. 16-17). Camp Springs cgl,— 

Basal fm. of Triassic in area mapped [see above], consisting of a coarse cgl., 
brownish wherever exposed, due mainly to preponderance of brown quarts and 
chert pebbles. Contains much fossilized wood. In some Instances whole tree 
trunks from 6 in. to 2 ft. diam. and 6 in. to 10 ft. long; also many bone frag
ments, especlaUy from vertebre of reptiles. Rests on Double Mtn group with 
slight angular uncon. Best exposed at Camp Springa, near center of B. line of 
Scurry Co., Tex. 

Camp Supply beds. 
Lower Cretaceous: Western Oklahoma (CJuster 7 County). 
E. T. HUL 1895 (Am. Jour. ScL, 3d, vol. 60, p. 227). Camp Supply b«<fs.—Fossilif

erous beds near Camp Supply, O Co., Okla., which are undoubtedly a soatbem 
extension of Belvidere beds. 
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C a m p t o n s a n d . 
A s u b s u r f a c e s a n d , of Dev. age , In e a s t e r n K y . 

C a m p u s f o r m a t i o n . 
P l e i s t o c e n e : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) . 

A. C. Lawson and C. Palache, 1902 (Calit Univ. Pub., Dept. Geol. BulL, vol. 2, p. 
398 and map). Campan aeriea.—Interbedded fresh-water deposits and volcanic 
lavas and tuffs. Thickness SOO ft. Includes rhyolite tuff and other tuffs, aggl., 
cgls., andesltes, basalt flows, clays, some ss. and Is., and the Pie Knob andesite 
Uncon. overlies Berkeleyan series. Named because of Its occurrence within limits 
of University Campus, Berkeley [on a hill behind the area now covered with 
bulldlngf]. 

A. C. Lawson, 1914 (U. S. G. 8. San Francisco folio. No. 193). Campua fm., origi
nally named Campan, rests uncon. on Moraga and Siesta fms. of Berkeley group. 

CamtUos f o r m a t i o n . 
P l iocene ( m i d d l e o r u p p e r ) : S o u t h e r n C a U f o m i a (Los Ange les a n d V e n t u r a 

C o u n t i e s ) . 

C. [E.] Keyes, 1926 (Pan-Am. Geol. vol. 43. p. 316). [Name proposed for lower 
par t of Arnold's Fernando fm., or probably for part of beds that Kew In 1921 
named Pico fm., which are now assigned to middle and upper Plio. Named for 
railway hamlet of Camulos, a tew ml. directly W. of Saugus Junction, Santa 
Clara VaUey.] 

t C a n a a n l i m e s t o n e . 

t C a n a a n d o l o m i t e . 

N a m e s a p p l i e d in e a r l y r e p t s t o S t o c k b r i d g e i s . of C a n a a n , N W . Conn. See 

J . D . D a n a , 1872 (Am, J o u r . Sci., 3d, vol. 4, p . 370) a n d 1874 (Am. Ass. 

A d v . Scl . P r o c . ) . I n l a t t e r pub l i ca t i on D a n a ca l led i t " S t o c k b r i d g e or 

C a n a a n i s . " W. H . Hobbs , 1893 ( J o u r . GeoL, vol. 1, pp . 717-736, 780-802) , 

caUed t h e fm. " C a n a a n d o l . " 

t C a n a a n f o r m a t i o n . 

M i s s i s s i p p i a n : W e s t V i r g i n i a a n d a d j a c e n t p a r t s of M a r y l a n d . 

N. H. Darton and J. A. Taff, 1896 (U. S. G. S. Piedmont folio. No. 28). Canaan 
fm.—Consists of very red clay sh. in lower p a r t ; red sandy sh. Interstratlfled with 
greenish brown to brown fine ss. In upper p a r t Thickness 570 to 700 f t Un
derUes Blackwater fm. and overlies Greenbrier is. [In Buckhannon quad. It is 
overlain by Pickens ss. ] . 

S a m e a s M a u c h C h u n k sh . 

N a m e d for e x p o s u r e s in C a n a a n Mtn , T u c k e r a u d G r a n t C o u n t i e s , W. Va. 

C a n a a n M o u n t a i n fire c lay . 

P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in i a . 

D. B. Eeger, 1923 (W. Va. Geol. Surv. Eept. Tucker Co., pp. 190, 191, 444), Canaan 
Mtn fire clay.—Flinty flre clay, 5 ft, thick, occurring in midst of Lower Kittanning 
coal on top of Canaan Mtn, Tucker Co,^ 

C a n a d a Hi l l g r a n i t e . 

P r e - C a m b r i a n : W e s t P o i n t q u a d r a n g l e , s o u t h e a s t e r n N e w T o r k . 
C. P, Berkey and Marlon Eice, 1921 (N. Y, State Mus, BuU, 225, 226, map and 

passim). Canada Hill granite.—Medium gray, medium-grained rock varying from 
faintly to very perceptibly streaked; composed of white and gray feldspar, gray 
quartz, small crudely oriented blotlte crystals, and numerous small, rounded, 
vloIet-red garnets. Also Includes a pegmatltic fades, which is coarser grained, 
grading Into true pegmatite. Penetrates GrenvlUe series. Type loc . Kings 
quarry, S. of Garrison. Canada HIU, Putnam Co., Is In midst of the granite area. 

E. B. Knopf and A, I, Jonas. 1929 (U, S, G, S, Bull, 799, table opp, p, 68), classlfled 
this granite as of post-Glenarm age. 
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Canadaway group. , ̂ . 
Upper Devonian: Southwestern New Tork and northwestern Pennsylvania. 
G. H. (^adwlck, 1933 (Geol. Soc. Am., Prel. Ust of titles and abstracts of papers to 

be offered at 46th Ann. Meeting, Chicago, l a , Dec: 28-30, 1933, pp. 19, 82, 83, 84). 
The so-called "Chemung" strata on Genesee Eiver carry a distinct and later 
faunal assemblage, herewith named Oanadaway fauna (and group), which succeeds 
the true Chemung biota of Tioga Co,, Pa, The Canadaway Includes from Dunkirk 
black sh, to Cuba ss. Assigned to Chautauquan. 

G. H. Chadwlck, Feb. 28, 1935 (GeoL Soc Am, Bull,, voL 46, No, 2, p, 861). AU 
brachlopodous ("Chemung") fms, along Genesee River were deposited after close 
of true Chemung and while "red beds" were making In Chemung area. To these 
PBeudo-Chemung later beds from base of the Dunkirk to base of Cuba 8s„ writer 
proposes to apply the substitute and distinctive name Oanadaway group, and to 
those from base of Cuba ss, to base of Wolf Creek (or Panama) cgl,, in which the 
fauna has been modifled by loss of Delthyria meaaoostalia and accession of 
Camarotoechia (t) diuplicata, the name Conneaiut group. The respective type sec
tions are along Canadaway Creek, In western N. Y, [Chautauqua Co,, near Dun
kirk], and Coimeaut Creek crossing Pa,-Ohio line. Both are, of necessity, chosen 
where the fms, are thinner and are, therefore, passing over Into the "Naples" 
(usually called "Portage") facies. Conneaut and Canadaway groups belong to the 
Chautauquan. [On p. 323 he stated:] Canadaway group Includes, on Canadaway 
Creek, in descending order. Northeast sh,, Shumla ss,, Westfleld sh,, Laona ss,, 
Oowanda beds, and Dunkirk black sh,; on Genesee River it Includes Machios beds 
(•= Northeast sh,), Rusbford sss. ( = Shun:da ss,, Westfleld sh., and Laona ss.), 
Chemung facies, locally Caneadea sh,; and Canaseraga ss, ( = Dunkirk sh.). Pall 
Creek cgl. of Tioga Co., Pa., is Included In Dunkirk sh. 

G. H. Chadwlck, Feb., 1936 (Am. Jour. ScL, 5th, voL 29, p, 136). Latest count 
shows 250 true Chemung sp. (assigned to Senecan) fail to cross line into over
lying Canadaway group (Chautauquan), as against only 90, mostly long range, 
forms that do; and In their place 135 new sp. with a dozen new genera appear
ing for the first time above this line, which corresponds westward with top of 
the old (type) Portage. 

G. H. Chadwlck, Nov. 1935 (Am, Mid. Nat, vol. 16, No. 6, pp. 859, 862). The 
fossiliferous strata formerly called "Chemung" on Genesee River are now known 
to differ In presence of 130 sp. not found In true Chemung strata below, and 
In absence of 240 sp. (including many characteristic forms) of typical Chemung 
faima, whUe there are less than 100 sp. In common. These beds, with the 
"Athyris angelica fauna" constitute Canadaway group, which traced eastward 
goes wholly above type Chemung. On Lake Erie the Canadaway is readily sub
divided into (descending): Northeast sh. (I. C. White's "Portage"); Shumla ss.; 
Westfleld sh.; Laona ss.; Gowanda (formerly. Portland beds, preoccupied) ; and 
Donkirk black sb. 

tCanadian series. 
tCanadlan period (or system). 

As originally deflned by J. D. Dana (Am. Jour. Scl., 3d, vol. 8, p. 214, 1874, 
and Man. Geol., 2d ed., pp. 142, 163, 182, 1875) the unit included Chazy 
and Beekmantown. As now used by some geologists it excludes Chazy 
and is synonymous with Beekmantown. Named from development In 
Canada. (See U. S. G. S. BuU. 769, pp. 87-88, for original definition.) 

G. H. Ashley, 1923 (Eng. and Min. Jour-Press, vol. 115, pp. 1106-1108), proposed 
that Canadian system be used to Include rocks of all ages occupying time Interval 
from top of Beekmantown to base of Little Palls dol. of N. Y. 

Canadian system of E. O. Ulrlch corresponds to Beekmantown group of 
U. S. Geol. Survey and other geologists. 

The present definition of N. T. State Surv. Includes in their Canadian 
system not only Beekmantown group but ijnderlying Tribes Hill Is. and 
Scbaghtlcoke sh. (See W. Goldring, N. T. State Mus. Hdb. 10, 1931.) 

Canajoharle shale. 
Middle Ordovician: Eastern New Tork (Mohawk and Hudson Valleys). 
J. M. Clarke, April 1911 (N. Y. State Mus. Bull. 149, pp. 10-12). Canajoharie ah.— 

Contains undoubted upper Trenton fauna, and ts therefore separated from Utica 
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sh., in which it was formerly Included. Much of the [so-called Utica] sh. along 
the Hudson and In Albany and Saratoga Counties belongs to this fm., which 
rapidly thins out westward and does not reach meridian of Utica. Underlies 
Dtlca sb. 

B. 0. Uhich, August 1011 (Oeol. 8oc. Am. BuU., vol. 22, pi. 27), divided the Tren
ton of east-central N. Y. as foUows (descending) : Hiatus representing upper 
Trenton; Canajoharie ah.; DolgevUle sh.; Snake Hill sh.; and basal Trenton. On 
p. 720 of same vol. R. Ruedemann stated that Canajoharie ah, is of upper Trenton 
age, that It thins out rapidly westward, and is absent at Utica. 

W. J. Miller, 1911 (N. Y. State Mus. Bull. 153, pp. 8-38), stated that Canajoharie 
blaoh ah. ot Pulton and Saratoga Counties consists of an undet. thlcknees of dark-
gray to black, flne-gralned, thin and straight-bedded shales, usually calc, especially 
toward base, lithologically indistinguishable from overlying Utica black sh., but 
fanna very different and of uppermost Trenton age. Eests on Trenton Is. Form
erly Included in Utica ah. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 40). Westward from Mohawk 
Valley the Oanaiofuirie ah, (of Trenton age but formerly Included in Utica sh.) 
passes into middle and lower Trenton Is., while on E., at Hoffmans, it is cut off 
by a fault, but reappears N. of Schenectady and In Hudson River Valley, where It 
is overlain by Schenectady beds. 

In N. Y. State Mus. Bull. 162, 1912, E. Euedemann estimated thickness of Canalo-
harle sh. of lower Mohawk Valley at 1,200 ft, and stated that It is of lower and 
possibly middle Trenton age, and is overlain by Schenectady tm. 

H. P. CuBhing and R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169). Canajoharie 
sh. of Saratoga Springs and vicinity is more tban 700 ft. thick. Consists of soft, 
black, carbonaceous, more or less calc. arglll. shales. Of lower Trenton age. 
UnderlleB Schenectady fm. (middle and upper Trenton fauna) and overlies Glena 
Palls Is. (baeal Trenton). Essentially contemp. witb Snake HIU sb., but formed 
In another basin, and has been brought in contact with Snake HIU sh. through 
later dlastrophlc movements. 

W. J. Miller, 1916 (N. Y. State Mus. BuU. 182), gave thickness ot Canajoharie ah. 
In Lake Pleasant quad,, HamUton Co., as 16 to 20 ft,; R. Euedemann (N. Y. State 
Mus. BuU. 227, 228, pp. 108-116, 1921) gave thickness in Champlain region, at 
Panton, Vt,, as 400 to 1,000 ft,, all of Trenton age, but formerly considered as 
Utica. It there underlies Stony Point sh, and overlies Trenton Is. On N. Y. sido 
of Champlain Basin it is replaced by Cumberland Head sh. 

E. Euedemann, 1929 (Geol. Soc. Am. Bull., vol. 40, p, 414), showed Canajoharie sh. 
as of Trenton age, as underlying Schenectady sh., and as overlying Glens PaUs Is. 

Named for outcrop a t Canajoharle, Montgomery Co. 

Canal limestone. 
Pennsylvanian: Northeastern Pennsylvania (Luzerne County). 
C, A, Ashburner, 1886 (2d Pa, Geol. Surv. Ann. Eept 1885, pp. 445-1-). Canal la.— 

SiUceous nonfossiilferous Is., much softer than overlying Mill Creek Is., from which 
It Is separated hy 25 to 30 ft of ss. Thickness about 2 ft. Outcrops on SE. 
bank'of the canal, 800 f t SW. of mouth of MUl Creek. 

tCanandalgua shale. 
liUddle Devonian: Westam and central New Tork. 
Same as LudlowvUle sh. See explanation under Centerfleld Is. 

Cananea granite. 
A g e ( ? ) : Mexico. 
S. P. Emmons, 1910 (Econ. OcoL, vol, 5, p, 319), 

Canary lime. 
Carboniferous: Cape Breton Island, Nova Scotia. 

P. D. Trask, 1929 (Nova Scotia Bept. on Mines 1928, p, 281), 

tCanaseraga sandstone. 
Upper Devonian: Western New York (Allegany County). 
Q. H. Chsdwick, 1923 (GeoL Soc. Am. Bull., voL 34, p. 69). (Shown (In table) 

as underlying Gowanda, overiying WIscoy sh., as=Dunkirk sh., and of basal 
Chemung age.] 
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O. H. Chadwick, 1924 (N. Y. State Mus, Bull. 251, p. 160). Bast of the Genesee 
[Elver], above Dalton and' Swains, the Increase io sand is eo rapid ttiat in 
Slader Creek near Canaseraga only two thhi courses of black sh. renaln in lower 
part of 150 ft. of heavy aren. beds with fuU Chemung fauna that we propose 
to call Canaseraga as. Massive character of the Canaseraga bas led to its con
fusion with the Nunda at some points to E., under name Highpoint, It is beUeved 
that the DunUrk-Canaseraga corresponds in horizon with Dalmanella danbyi zone 
at base of Cayuta sh. in Ithaca region. 

G. B. Chadwick, 1988 (Pan-Am. Geol., vol. 60, No. 3, p. 200), showed Oanasertiga 
as—Dunkirk and as overlain by Caneadea ("Gowanda). On p. 278 he said: 
Shortly after crossing the Genesee the Dunkirk becomes so predominantly sandy 
that in its new facies I have temporarily caUed it Canaseraga sa., meaning the 
whole mass. 

The U. S. Geol. Survey has discarded Canaseraga ss., upon recommendation 
of G. H, Chadwick and W. H. Bradley, who now caU the beds Dunkirk ss., 
because they a r e a ss. development of Dunkirk sh. 

Cafiazas formation. 
Age(?) : Panama. 
0. TS, Hershey, 1901 (Calif. Univ. Dept. Qeol. BuU., vol. 2, p. 247). 

Canby latite. 
Tertiary (Ollg.? or Mio.?) : Southwestern Colorado (Silverton quadrangle). 
W. C*08s and B. Howe, 1906 (U. 8, G, S, SUverton folio. No. 120). Oanbg type 

(also Oanby latite).—In SE. part of Silverton quad, the Niagara GiUch latite (of 
Burns latite complex) gives way to a rock of similar composition but somewhat 
different texture, which is regarded as representing practically the same magma 
as Niagara Gulch type. No distinction has been made in mapping, as the dif
ferences seem trivial In comparison with the similarities of the two rocks. The 
Canby latite occurs in several flows of varying textures. Hornblende is prom
inent and augite is often of equal importance; this distinguishes it from Niagara 
Gulch latite. Named for prominence in Canby Mtn, SUverton quad. 

Is a fades of Burns latite, of Silverton volcanic series. 

Canby moraine. 
Pleistocene (Wisconsin stage): SQUthwestern Minnesota. 
p. Leverett, 1932 (U. S, Q, 8, P. P, 161, pp, 93-94). Lies btw, Gary moraine and 

MarshaU moraine. Village of Canby, YeUow Medicine Co., stands on this moraine. 

Candelaria formation. 
Lower Trlassic: Southwestern Nevada (Tonopah and Hawthorne quad

rangles) . 
8. W. MUUer and H. O. Ferguson, 1936 (Geol, Soc, Am, BulL, vol, 47, pp. 241-252). 

Candelaria fm,—Essentially shales, sandy shales, and sse, some of tuffaceous aspect, 
and occasional thin layers and lenticular bodies of Is. Marine Invertebrates in belt 
76 ft, thick and 160 to 226 ft, above base. Fauna is Lower Trlassic, but appears 
to be older than any of Lower Triassic marine faunas heretofore recorded from 
N. Am. Thickness 3,000-1- ft. Overlain, probably tineon., by Excelsior fm. 
(Middle Trlassic). Bests, with marked erosion uncon,, on Perm, strata, and, 
where these have been eroded, on folded and beveUed Ord. strata. No basal cgl, 
is present near Candelaria, but a few ml, to E,, where Perm. Is misshag, the basal 
part of fm. consists of 500 ± ft, of basal cgl. derived from tmderlying Ord. chert. 
Named for mining camp of Candelaria, in low hills 8. of Mlna. Type loc. is 
about 2 nil, SE. of Candelaria. This name was first used by J. A. Burgess In an 
unpublished rept on C!andelarla min. dist. 

Caneadea shale. 
Upper Devonian: Southwestern New Tork (Olean to Genesee River) . 
G. H. Chadwlck, 1983 (Pan-Am. Geol,, vol, 60, No. 3, p. 200), In a section of rocks 

from Olean to Genesee Elver, placed Caneadea below Eushford sss., above Dunkirk 
sb. («iCanaseraga) and opposite Gowanda, On p, 203 he stated: It Gowanda 
beds of western N. Y. should prove not strictly coterminous with those we have 
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so Identified on Genesee River, then to the beds btw, the Dunkirk and the Rush-
ford BSS, on this meridian the terra Caneadea ah. will naturaUy apply, for It Is 
on Caneadea Creek, below the new power dam (near its mouth), that they have 
their finest section. Just under the type exposures of the Rusbford, but, unfor-
ttmately, the bottom (L e,, the Dunkirk top) Is not reached. 

C a n e R i v e r f o r m a t i o n . ( I n C la ibo rne g roup . ) 

E o c e n e ( m i d d l e ) : W e s t e r n L o u i s i a n a a n d n o r t h e a s t e r n a n d e a s t e r n T e x a s , 

W, C, Spooner, 1926 (A, A, P. G, Bull., vol. 10, No. 1, p. 7 ; No. 3, pp. 220, 224, 227, 
235-236). Cane River beda.—Name suggested by H. V. Howe, for basal part of 
St. Maurice fm. as originally defined and heretofore used. In the Cane River are 
included the 75 to 150 fl. of beds above Wilcox fm. and below the massive Sparta 
sand, which outcrop in narrow belt trending PTE. across southern Sabine and 
Natchitoches Parishes. Basal memb. consists of glauconitic sand and sandy clay, 
but In some places marine tuff Is present at base. Glauconitic clays predominate 
In S. part of outcrop, but N. from BlenviUe Parish they become sandier, until in 
northern Bossier Parish they are represented entirely by sands. In part glauconitic. 
The Cane River beds In records of wells drilled E. and SE. of the outcrop are 
made up chiefly of glauconitic clays with subordinate beds of sand. The fauna 
was identifled by Vaughan In 1900 as corresponding to that of Lisbon beds. Named 
for excellent exposures on Cane River a t Natchitoches, La. 

A. C. Ellisor, 1929 (A. A. P. G. BuU., vol. 13, pp. 1339-1346). Cane River memb. of 
Claiborne fm.—.\8 restricted In this paper is a glauconitic, sandy marl and a glau
conitic, clayey sand, characterized by Ostrea selUrformds var. lisbonensis and Ortho-
phragmina advcna. Type loc. is at Baden Hill on Cane River, '/J ml. N. of Natchi
toches, La. Occurs stratigraphically above Wilcox fm. and below Reklaw memb. 
In La. Is basal memb. of Spooner's Cane River fm., which extended to top of 
Weches memb. of this rept. 

E. A. Wendlandt and G. M. Knebel, 1929 (A. A. P. G. Bull., vol. 13, p. 135S). Near 
E. edge ot Nacogdoches Co., Immediately W. ot Attoyac Bayou, the Queen City memb. 
pinches out and the Reklaw and Weches members combine to form Cane River fm. 

I n N E . Tex . C a n e R i v e r is app l i ed by A. C. E l l i so r to beds t h a t a r e sa id to 
u n d e r l i e R e k l a w m e m b . a n d to compose b a s a l p a r t of M o u n t S e l m a n fm. 
In w e s t e r n L a . ( t y p e loc.) t h e C a n e E l v e r h a s been t r e a t e d a s a m a r i n e 
m e m b . of S t . M a u r i c e fm. ( n o w d i s c a r d e d ) , i nc lud ing a l l beds b t w . S p a r t a 
s a n d above a n d Wi l cox below, t h u s i n c l u d i n g e q u i v a l e n t s of W e c h e s , 
Queen Ci ty , a n d R e k l a w of E l l i so r . (See H . K. S h e a r e r , A. A. P . G. BuU., 
vol. 14, No. 4, pp. 433-450, 1930 ; C. L. Moody, A. A. P . G. BuU., vol. 15, 
No. 5, 1 9 3 1 ; a n d H. V. H o w e , A. A. P . G. Bull . , vol. 17, No. 6, pp . 613- |- , 
1933.) I b e o r ig ina l defini t ion is t h a t in c u r r e n t use by U, S, Geol, Survey . 

C a n e y s h a l e . 

M i s s i s s i p p i a n : C e n t r a l s o u t h e r n a n d s o u t h e a s t e r n O k l a h o m a . 

J . A Taff, 1901 (U. S. G. S. Coalgate foUo, No, 74), Caney sh.—Occurs in two small 
areas in this quad,, one in SW. corner and the other in SE. corner. At both places 
about 800 ft. of rock is exposed, approx, upper half of fm. This part is blue clay 
sh,,. with thin beds of clay. Ironstone, lenticular concretions, and a few blue Is. 
septaria. In lower part. In adjoining Atoka quad., the blue sh. grades into 
black, friable, bituminous sh. with dark-blue Is. segregations. The Caney sh. 
throughout Is laminated, flsslle, and friable, and consequently rarely exposed. Un-

. derlies Wapanucka Is. 
See 1909 and 1924 entries under Jackfork ss. 
C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 24). There has been considerable 

controversy regarding age of Caney sh., but present consensus of opinion seems 
to be that upper part of fm. Is Penn. and lower part Is Miss. 

H. D. Miser and C. W. Honess, 1927 (Okla. Geol. Surv. Bull. 44, pp, 11-12). (See 
1027 entry under Jackfork ss.) 

II. D. Miser, 1927 (Okla. GeoL Surv. Bull, 44, pp. 22-23, footnote dated Oct 5, 1927). 
Since writing of this paper E. O. Ulrlch presented at Tulsa, Okla., In March 1927, 
a paper that was based on extensive fleld investigations by him in 1908 and pre
vious years and also on recent otflce studies of fossils. In his paper he expresses 
opinion that fauna In the black sh (his Johns Valley sh.) on top of Jackfork ss. 
la not in place but has been transported from exposures of Mississippian Caney sh., 
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and that the fauna ia now really embedded In a black sh. of Penn. age. After 
presentation of Mr. Ulrlch's paper I spent 3 months making.a special fleld study of 
age relations of Carbf. rocks In Otiachlta Mtns, Okla. Among the, things I did was 
to examine carefully the Caney ^sh, a t Its type loc , which is now' known as Johns 
VaUey, This locality Is also type loc, of Johns VaUey sh. of Mr. Dlrtch. The 
sh, in Johns Valley Ilea on top of Jackfork ss. In a broad, long synclinal basin. 
In lower 50 to 100 f t of the sh, there are numerous Ice-borne boulders and blocks of 
many kinds of rock, including Is., flint, and ss. The Is, masses, which are more 
nimierouB than the other kinds, range In size from small particles an inch or less 
in diam. to blacks measuring 30 ft, across, though I observed one block measuring 
200 ft. In length, another measuring 110 by 195 ft,, and a third about 60 by 369 t t . 
FossUs obtained from many of the masses have been studied by Mr, Ulrlch, and his 
conclusions concerning, them are that the represented faunas range In age from 
tha t ot Arbuckle Is. (Lower Ord.) to tha t of Sycamore Is, (Kinderhook). The 
boulder bed Just mentioned is apparently overlain by black, platy, hard sh. perhaps 
several hundred ft. thick. In several fresh clean exposures of the Bh, there are 
hundreds of small phosphate nodules—most of them nearly spherical, Uke toy 
marbles—and many concretionary masses of Is. The Is, concretions aU Ue parallel 
with bedding of the sh,, and the phosphate nodules are rather uniformly dissemi
nated through portions of the sh. The nodules and the Is, concretions contain 
fossUs, all of which belong to fauna of Mississippian Caney sb. Every feature of 
the sh,, as revealed In the exposures, can be matched with exposures of Caney sh, 
in the areas where it rests upon Woodford chert. The lithology of the shales In 
the two different strat , positions—one on the Jackfork and the other on the Wood
ford—is the same. The character and arrangement of the Is. concretions are the 
same, and also the character and distribution of the phosphate nodules are the 
same. To me, as weU as to several other geologists who accompanied me to Johns 
VaUey In June 1927, the conclusion which we reached whUe looking a t the fleld 
relations was obvious that the fauna represented in the phosphate nodules and Is. 
concretions Uved, died, and was burled where It Is now found. If the fauna had 
been transported by floating ice, as is believed by Mr, Ulrlch, there would aurely 
have been some admixing of Caney fossils with those of pre-Caney age, and also 
there would surely have been an admixture of rocks of pre-Caney age. The excel
lent exposures of the Caney that were examined by me and by my geologist com
panions do not reveal a single pre-Caney fossil nor a single specimen of rock of 
pre-Caney age. 

E. O. Ulrlch, Nov. 1927 (Okla. Geol. Surv. BuU. 45, pp. 6, 21-23). I would restrict 
Caney ah. to Miss, part of beds heretofore Included under that name, or to the 
non-boulder-bearing black sh. which contains a Miss. (Meramec) fauna and is con
flned to N. and W. of Ouachita area. The black sh. of Penn. age in Ouachita geo-
Byncllne, carrying fossiliferous erratic boulders in lower part , which had formerly 
been included In Caney sh., I have named Johna Valley ah. I t is younger than 
Wapanucka Is. [On p. 24 of book cited Ulrlch s ta ted : The Wapanucka should 
Include the shaly lower beds with essentially same early Penn. fauna that Morgan 
(1924) describes in his rept on Stonewall qiud. as "Upper Caney." On p. 25 he 
stated : There Is a break btw. the sh. with the Middle Miss. Caney fauna and the 
"Upper Caney" with the early Penn. fauna, and this hiatus is very great a n d ^ 
fuUy 5,000 ft, of s trata in SW, Va, Also that the Caney as here restricted rests 
on the Sycamore, On p, 30 he restricted Caney sh. to Arbuckle upUft, defined 
it as of middle Meramec age, and as uncon. overlain by Wapanucka Is. and uncon, 
underlain by Sycamore is,] 

H, D, Miser, 1934 (A. A. P. G. BuU., vol. 18, No. 8) . Caney sh. ot some earUer 
D. 8, G, S, repts (Tishomingo and Atoka foUos) included (at top) Springer sh. 
(Penn.), which Is overlain by Wapanucka is, and is=Jackfork SB., Stanley eh., 
and Hot Springs ss, of western Ark, and adjacent areas In Okla, The name (Taney 
sh. is here rcBtricted to the Miss, sh, (of Chester and Meramec age) overlying the 
Woodford chert (Dev, ?) and underlying Springer sh. This Miss. sh. Is not 
exposed in region that has been cited as type loc. of Caney sh., where all Carbf. 
rocks beneath Atoka fm. are of Penn. age. [Also further discusses the Johna 
VaUey sh. (Peim.) and the erratic masses of Miss. Caney sh. contained In It.] 

N a m e d for J o h n s Val ley , f o r m e r l y ca l led .Caney B a s i n or CJove, i n u p p e r 

C a n e Creek VaUey, 6 mi . N . of E u b a n k s , P u s h m a t a h a Co., Ok la . T h e r e 

a r e 6 o r 7 C a n e y C r e e k s In t h i s p a r t r o f Okla . , a n d t h i s C a n e y C r e e k i s 

n o w k n o w n a s J o h n s Creek , b u t t h e Miss . sh . t o w h i c h t h e n a m e Carney 

»h, is n o w appUed i s no t ex iwsed in t h i s reg ion . 
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C a n e y s a n d . 
A s u b s u r f a c e sand , of Upiier Ord . age , in Ky. , sa id to be s a m e a s U p p e r 

S u n n y b r o o k s a n d . N a m e d fo r C a n e y Creek , M o r g a n Co. 

CaneyvUie l imes tone . ( I n W a b a u n s e e g roup . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h e a s t e r n O k l a h o m a , a n d s o u t h e a s t e r n 

N e b r a s k a , 

E, C. Moore, May 1, 19S5 (Kans, Geol, Surv. Bull, 20, table opp, p. 14), showed 
Caneyville la. underlying Pony Creek sh, and overiying French Creek sh. Not 
defined, 

E, C, Moore, 1936 (Kans, Geol, Surv, BuU. 22, pp, 49, 143, 241), Caneyville la. is 
here proposed to Include beds from base of Is, previously designated Nebraska City 
up to top of Is, called Orayhorse. Field studies have shown Nebraska City Is. is 
a molluscan bed that represents No. 3 phase of a cyclothem tor which no fusullnld-
bearing, or No. 5 phase, was known until recently, when outcrops In Chautauqua 
Co., Kans., of this expected phase were discovered. Above this fusullnld-bearlng 
Is. in Chautauqua Co. is a fragmental, algal and moUuscan Is., that clearly repre
sents the No. 7 phaae of this cyclothem. It is traced 8. Into Orayhorse Is. ot 
Osage Co., Okla., and It Is thus determined that Nebraska City and Orayhorse lss. 
are parts of a single cyclothem which Includes the unnamed fusullnld-bearlng Is. 
btw. them in southern Kans. Neither Nebraska City nor Orayhorse is available as 
a name for the 3 lss. and shales btw. them. Hence Caneyville Is Introduced. No 
name Is proposed for the fusuilnld-beariag Is. memb. of the Caneyville, and It is 
thought that none Is needed. The terms Nebraska City and Orayhorae happen to 
have been Introduced and It Is perhaps not necessary to kill them. The Nebraaka 
City memb. ot Caneyville Is. Is bluish or greenish gray rather soft sandy Is. that 
weathers light yellowish brown, and Is 1 to 5 ft. thick, averaging 1V(!± f t It Is 
basal memb, of Caneyville Is, The Orayhorse memb, of Caneyville 19, is very 
different in appearance from the other 2 Is, members It Is medium to coarse-
greined; appears fragmental or coquinold; is rather strongly ferruginous; and 
thickness averages 1 ft. I t lies 5 to 15 ft, above the fusullnld-bearlng lss. of the 
Caneyville Is. Total thickness of Caneyville Is, is 15 to 20 ft. I t Is named for 
Caneyville Twp, Chautauqua Co,, Kans. Underlies Pony Creek sh. and overlies 
French Creek sh. Extends from northern Okla. across Kans. to southern Nebr. 

C a n e y v i l l e sha l e . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, late in 1935 (Nebr. Geol. Surv. Paper No. 8, p. 9) . Caneyville sh., 17 
ft. thick. Underlies Greyhorse Is. and overlies Nebraska City Is., all Included In 
Pony Creek sh. fm. of Wabaunsee group. Top part of Caneyville Is gray and 
shaly ; middle and lower parts shaly or sandy, with plant leaves. [Derivation of 
name not stated.] 

K. C. Reed (Asst. State Geol. Nebr.), 1936 (letter dated Oct. 16). Type loc of 
Caneyville sh. Is sec. 11, T. 32 S., E. 8 E., Caneyville Twp, Chautouqua Co., Kans. 

C a n n e l t o n Umes tone . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i r g i n i a . 

I. C. White, 1885 (The Virginias, vol. 0. pp. 8, 15). Cannelton Is. (also Cannelton 
cement).—Frequently exhibits cone-in-cone structure. Is 2 to 2V4 ft. thick. 
Lies 75 ft. below Lower Kittanning [not Lower Kittanning] coal. Once burned 
for cement at Cannelton, Kanawha Co., by Mr. Stockton, and hence Is often called 
"Stockton" Is. No fossils found, but la correlated with Ferriferous [Vanport] Is. 
of Pa. [This correlation has been abandoned in all later repts of W. Va. Geol. 
Survey.) 

1. C. White, 1903 (W, Va, Geol, Surv, vol, 2, pp, 511, 586). Cannelton (Stockton) 
Is.—The Is. at Cannelton, which Mr. Stockton once burned for cement. Is often 
termed Stockton cement bed. It Is usually quite siliceous, frequently exhibits cone-
in-cone structure, and has no fossils so far as writer knows. Its usual place Is 
75 to 100 ft, below Campbells Creek coal and 45 to 50 ft, above Eagle coal. If 
Eagle coal Is Clarion bed ot Allegheny series then Cannelton Is, would correspond 
to Ferriferous Is, of western Pa, [According to all later rept.«i of W, Va, Geol. 
Survey the Eagle coal is much older than Clarion coal ond belongs In Kanawha 
tm„ a considerable distance below Campbells Creek coaL Sec W, Va, chart I, In 
Logan-MIngo Co. Rept., 1914, the thickness of Cannelton Is. was given as U to 4 
ft,] 



LEXICON OF GEOLOGIC NAMES OP UNITED STATES 3 3 5 

Cannelton sandstone. (In Pottsville group.) 
Pennsylvanian: Southwestern Indiana. 
Name applied to a massive bed of lemon yellow to light or dark gray ss. 

quarried at Cannelton, Perry Co. Belongs to Mansfield ss, (See T. C. 
Hopkins, Ind. Dept, Geol, and Nat Res, 20th Ann, Rept,, 1896, p, 314,) 

Cannelton shale. (In Kanawha formation,) 
Permsylvanian: Southern West Virginia. 
E, V. Hennen and E. M. Gawthrop, 1915 (W. Va. Geol. Surv. Eept. Wyoming and 

McDowell Counties, pp, 151-152, 170-f), Cannelton (Stockton) sh.—Sandy black 
sh,, 15 to 34 ft, thick, containing marine fossils. Underlies Cannelton (Stockton) 
Is, and rests on 2 ft. of black si. containing fossil plants, or, where that is absent, 
on Matewan coal. 

Cannes de Roche formation. 
Pennsylvanian: Quebec and New Brunswick. 
F. J. Alcock, 1935 (Canada Dept. Mines Bur. Econ. GeoL, Mem. 183, p. 93). 

Cannon limestone. 
Middle Ordovician (Trenton) : Central and eastern Tennessee and south

western Virginia. 
B. O. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 417, 418, 429, pi. 27). Cannon 

la.—Several hundred ft. of Is. of Trenton age on E. flank of Nashville dome, cov
ering time interval of Bigby. Flanagan, and PerryvUIe Iss. and Catheys fm. Thins 
rapidly to W., and flnally wedges out In vicinity of Nashville. OverUes Hermitage 
fm. and is older than Eden group. 

W. A Nelson, 1924 (A. A. P. G. Bull., vol. 8, No. 4, pp. 455-457). Exact relationship 
of Cannon la. to Trenton group was worked out during summer of 1922 by E. S. 
Bassler and E. O. Ulrlch. The Cannon is composed of layers of dove and gray Is., 
both porous and tight Well exposed just SW. of Kettle Creek pool. In Cannon 
Co., Tenn., where it is 250 ft. thick, but at Nashville It is absent or only 5 to 25 
ft. thick. 

E. 0 . Ulrlch, 1924 (Tenn. Dept. Ed., Div. Geol., BuU. 28, p. 34), and C. 
Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, chart opp. p. 80), show 
Cannon Is. of Tenn. as underlying Catheys Is., overlying Bigby Is., and 
as 50 to 300 ft. thick. This is present accepted definition. They extend 
name into SW. Va., and consider the fm. to be of Trenton age. 

Cannonball marine member (of Lance formation). 
Upper Cretaceous: Southwestern North Dakota and northwestern South 

Dakota. 
E. R. Lloyd, 1914 (U. S. G. S. Bnll. 541, pp. 248, 249). The Cannonball marine 

memb. comprises upper 250 or 300 ft. of Lance fm. It is typically exposed In bluffs 
of Cannonball Elver, In Twps 132 and 133 N., R. 8 W. [Morton Co., N. Dak.], 
where It consists of 144^ ft of strata, as follows (descending) : (1) Calc ss., 
6 Inches; (2) gray, partly consolidated ss. containing numerous layers cemented 
with Iron, 10^ f t ; (3) yellow consoUdated ss., 6 ft.; (4) hard red as., 6 Inches; 
(6) dark-gray sh. with "cannonball" concretions, 25 ft.; (6) very dark-gray sh., 
very sandy, with a layer of marine shells 20 ft. from base and with "cannonbaU" 
concretions, 103 ft.; base concealed. Top of above section lies 50± ft. below top 
of memb. Similar sections are exposed at other places along Cannonball River and 
In bluffs of Cedar Creek and Heart River. Several collections of marine inverte
brates have been identifled by T. W. Stanton as belonging to a modifled Fox HUls 
fauna. Underlies Port Union fm. and rests on 400 to 450 ft. of somber-colored 
sb., yellow ss., and thin lignite beds composing lower part of Lance fm. 

B. R. Uoyd and C. J. Hares, 1916 <Jour. GeoL, vol. 23, pp. 523-547). In a large 
region W. of Missouri River in N. Dak. and 8. Dak. the Lance fm. consists of 2 
dlBtlnct parts, a lower nonmarine part containing a flora very similar to. If not 
identical with, that of the Fort Union, and an upper marine memb. containing a 
fauna closely resembling, but not Identical with, that of Fox HlUs ss. This upper 
part, on account of Its peculiar fauna, hae been mapped separately and named 
Cannonball marine memb. of Lance fm. Farther W. nonmarine beds bearing lignite 
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and occupying a eimilar strat . po'sltlon have been named Ludlow lignitic menib. of 
the Lance. The Cannonball marine memb. has been mapped from Mandan to a 
point 4 mL W. of Haley, N. Dak., a total distance of about 130 mi. The presence 
of bracklsh-water fossils, Ostrea glabra, near Yule on Little Missouri River In 
Bluings Co., N. Dak., shows that the sea probably extended some distance farther 
to W. than its sediments have been mapped. The extent of this memb. E. of 
Missouri Elver is unknown. Cannonball memb. becomes gradually thinner to W., 
and sea in which it was deposited perhaps did not extend as far W. as Mont. line. 
The oyster beds near Yule, Billings Co., may represent western Umlt of CannonbaU 
sea. This sea presumably advanced into western N. and S. Dak. from E. or NE., 
and by inference the Cannonball memb. continued witb undiminished or with 
Increased thickness to N. and NE., bnt region Is too deeply drift covered to prove 
thlB. I t is contemp. with Ludlow lignitic memb. and overlies 400 to 525 ft. of 
somber-colored eh., yellow ss., and thin lignite beds composing the lower (non-
marine) memb. of the Lance. It consists chiefly of dark sandy sh. or shaly ss. with 
Bubordlnate amount of dark-yellow and gray ss. and some thin lss. All the s t ra ta 
are lenticular and Individual beds can be followed for only short distances. [Gives 
detaUed section in some of which beds belonging to Cannonball marine memb. are 
shown as overlying Ludlow lignitic memb. and In others as grading laterally into the 
Ludlow.] A peculiar feature of both Fox Hills ss. and Cannonball memb. of Lance 
is abundance of round concretions commonly known as "cannonballs." They are 
formed by cementation of the sandy sh. by deposition of calcium carbonate. No 
deflnlte line could be drawn btw. Cannonball marine memb. and lower part of 
the Lance, it being Impossible to tell where nonmarine beds stop and marine beds 
begin, [Lower par t of Lance later named Hell Oreek memb.] 

See U . S. G. S. Bu l l . 627, 1916, by D . E , W i n c h e s t e r , C. J . H a r e s , E . B . 
L loyd , a n d E. M. P a r k s , a n d U. S. G. S. P . P . 128A, 1920, by T . W . S t a n t o n . 
T h e U. S. Geol . S u r v e y n o w classifles t h e C a n n o n b a U m e m b . a n d t h e 
d e m o n s t r a b l y equlv . p a r t of L u d l o w l igni t ic memb . a s Uppe r Cre t . 

See a l so T o r r i n g t o n m e m b . of L a n c e fm. 

C a n n o n b a l U a n se r i e s . 

A t e r m employed by C. [R , ] K e y e s i n s t e a d of C a n n o n b a l l m a r i n e m e m b . of 

L a n c e fm. 

C a n n o n C o m e r s m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n New T o r k . N a m e d for 

G a n n o n C!orners, C l in ton Co. See J o u r . Geol,, vol, 32, pp, 645, 665, 1924, 

C a S o n r h y o l l t e . 

A g e ( 7 ) : N e v a d a . 

J. C. Merriam, 1910 (Cal i t Univ. Dept, Geol, Bull,, vol, 6, pp, 29, 30, 31), 

C a n t e r l imes tone . 
M i s s i s s i p p i a n : S o u t h e r n Ohio ( J a c k s o n C o u n t y ) . 

B. B. Andrews, 1871 (Ohio GeoL Surv, Rept, Prog, 1870, pp, 158, 163), [Mentioned 
occurrence of Maxville Is, near Enoch Canter's (p, 158), and mentioned ore found 
on Canter la. (Maxville or lower Carboniferoua) In Hamilton Twp, Jackson Co.] 

C a n t e r a . 

C r e t a c e o u s : Mexico . 

J . P. KhnbaU, 1869 (Am. Jour. ScL, 2d, vol. 48, pp. 379-388). 

C a n t e r b u r y g r a n i t e gne i ss . 

L a t e C a r b o n i f e r o u s o r p o s t - C a r b o n i f e r o u s ( ? ) : E a s t e r n Connec t i cu t and 

s o u t h e r n M a s s a c h u s e t t s . 

H. E. Gregory, 1906 (Conn. Qeol. and Nat. H i s t Surv. Bull. 6, pp. 115, 136, 142, and 
map). Canterbury granite gneiaa.—Essentially a muscovlte-biotlte gneiss, varying 
from a rock of flne and even grain to one of porphyritic texture with feldspar 
crystals a quarter of an Inch long. Extends for 15 ml. through Pomfret, Brooklyn, 
Hampton, and Canterbury, and smaller detached areas occur In neighboring towns. 
Is Intrusive. 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 3 3 7 

C a n t o n s h a l e member . ( I n C a r b o n d a l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l w e s t e r n I l l ino i s ( F u l t o n Ck)anty) . 
T. E. Savage, 1921 (IIL Geol. Surv. Bxtr. from BuU. 38). Overlying the calc sh. 

above the Is. cap rock ot Springfield (No. 5) coal in Avon and Canton quads, there 
is usually a bed of gray sb. exposed In several placed along Big Creek and Its 
tributaries S. of Canton. It Is here named Canton ah. memb. Thickness Is 0 to 
30 tt. 

Cantoi i sch is t . 

C a m b r i a n or p r e - C a m b r i a n : , N o r t h w e s t e r n Georg ia ( T a t e ' q u a d r a n g l e ) . 
W. S. Bayley. 1928 (Ga. Geol. Surv. Bull. 43, pp, 43-46, map), Con(o» schist.— 

Graphitic garnet mica schist. Possibly same as Hlwassee schist, to which It IB 
remarkably similar, but the two schists are so widely separated in Tate quad, 
that correlation is not certain ; therefore the new local name. Bordered on both 
sides by Carolina gneiss. Into which It grades by Inter4ayerlng, Best exposed In 
neighborhood of Canton, at SW, corner of quad. Is Camb. or Archean, 

C a n t o n p h a c o l i t h i c complex. 

P r e - C a m b r i a n : N o r t h w e s t e r n New T o r k (Can ton , G o u v e r n e u r , a n d Ogdens

b u r g q u a d r a n g l e s ) . 

A. F, Buddington, 1929 (N, Y, State Mus, Bull, 281, pp, 65^'f6), Canton, phacolithic 
complex.—The Canton granite masses form a .phacolithic complex, consisting of 
2 granite sbeUs with an Intervening zone of GrenvlUe, Passes through village 
of Canton, Intrudes GrenvlUe series. Occurs In Clanton, Gouverneur, and Ogdens
burg quads, [According to p, 52 the Canton phacolith belongs to his Alexandria 
type of granite,] 

C a n t r e l l s and . 
A s u b s u r f a c e sand , of Penn , age, in S t e p h e n s Co,, s o u t h e r n Okla, , ly ing a t 

1,800 f t dep th in E m p i r e pool, t h e S u r b e r s and ly ing a t 1,700 ft, a n d 
t h e She l ton s and a t 1,900 ft. 

C a n t u a s a n d s t o n e m e m b e r . 

E o c e n e : S o u t h e r n Ca l i fo rn i a ( n o r t h of Coa l lnga r e g i o n ) . 

E. Anderson and E. W. Pack, 1915 (U. S, G, S, Bull, 603, pp, 33, 59-63, and map). 
Cantua ss. memb.—A huge lens of massive, medium to fine-grained, gray, con
cretionary ss, and interbedded clay sh, that forms lower and major part of 
Martinez (7) fm, within a small area. Max, thickness at least 4,500 ft, Eests 
uncon, on Moreno fm. Is overlain by and In places grades laterally into dark 
clay sh, that composes the rest (400 to 1,100 f t ) of Martinez (7) fm. Named 
for fact it reaches greatest development a t head of W, branches of Cantua Creek, 
Fresno Co, 

According to B, L, Clark, 1921 ' (Jour GeoL, vol. 29). these beds belong to his 
Meganos group and are younger than the Martinez. 

B. L. Clark, 1935 (Geol. Soc. Am. BulL, vol. 46, No. 7, p. 1050). Cantua aa. Is 
regarded as memb. of Capay fm. [On pi. SO be mapped Cantua ss. memb. 
separately.] 

t C a n t u a sha le . 

Oligocene or E o c e n e : S o u t h e r n CaUforn ia ( C o a l l n g a r e g i o n ) . 

C. C. Church, 1930 (Pan-Am. Geol., vol. 54, No. 1, p. 79). At the well-known loc. 
of Cantua sh. in Phoenix Canyon Impressions of foraminifera are abundant and 
at other places well-preserved fojslls have been found. The affinities of the fauna 
seem to be with Mio. rather than Eo. [The fm. was not defined.] 

G. D. Hanna, 1930 (pp. 79-80 of book cited above), mentioned fossils coUected from 
Cantua sh. but did not deflne the fm. He stated that in 1927 52 sp. of diatoms 
were listed from Cantua ah., mostly from Phoenix Canyon, near Coallnga, and 
that fossils seem to Indicate lower Mio. 

I n co r r ec t ed copies of above a b s t r a c t s of Sympos ium of 29th Ann . M e e t i n g 

. CordUle ran - sec . of Geol. Soc. Am., pub l i shed in Geoi. Soc. A m . Bull . , vol. 

42, No. 1, 1931, pp. 302-307, t h e n a m e Li l l i s sh. w a s used I n s t e a d of 

C a n t u a sh., p reoccupied . 
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Cantwell formation. 
Upper Cretaceous: Southern Alaska (CantweU Elver region). 
G. H. Eldridge, 1900 (U. S. G. 8. 20th Ann. Eept., pt. 7, p. 16, map). Cantwell cgl.— 

Cgls. end coarse sss.; matrix quartz; pebbles are of dark si., perhaps derived 
from Sushltna slates, on which they presupiably rest. Outcrop for mi. or twd along 
banks of CantweU Elver. Thickness 600 to 700 ± ft. Older than Kenal series. 

This fm. was for many years classified as Eo., on basis of fossU plants 
derived from It, but with recognition of possibility it might be late Cret, 
as structural relations seemed to indicate. In Feb. 1937 the Upper Cret 
age of the fm. was accepted by U. S. Geol. Survey, on the basis of fossil 
plants collected from it and identified by R. W. Chaney. 

Canvllle limestone. 
Pennsylvanian: Southeastern Kansas and western Missouri. 
E. C. Moore, 1932 (Kans. Geol. Soc 6th Ann. Field Cont Guidebook, pp. 91, 97). 

[See under Dennis fm.] 
J. M. Jewett, 1932 (pp. 99, 102, 103, of book cited above). Canvllle la. is proposed 

for IB. next above Galesburg sh. and below Stark sh. Named for Canvllle Creek, 
Neosho Co. Been traced by writer from T. 18 S., to T. 29 S. Generally about 
8 ft thick, bluish gray, fossiliferous. In S^ part of its outcrop it sets off the ss. 
and sandy sh. (Dodds Creek ss,) of underlying Galesburg sh. from overlying 
black platy Stark sh,, and in N, part it separates the yellow sh,, the Galesburg, 
from the black Stark sh. In N, part of Linn Co, it is represented by very calc, 
sh. less than 1 ft. thick. Its horizon is known at Kansas City by the plane btw. 
Galesburg and Stark shales, which are easily recognized by their color and 
fOBBlls. 

See also J. M. Jewett, 1933 (Kans. Acad. Scl. Trans., vol. 36, pp. 131-136). 
R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Jewett is author 

of this name. 

Canyon formation (also Canyon group). 
Pennsylvanian: Central northern and central Texas. 
W. P. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 361-374). Canyon div.— 

Largely massive, heavy-bedded IBS., 930 ft. thick. Underlies Cisco dlv. and overlies 
Strawn dlv. 

In Palo Pinto Co., type region, consists of 750 ft. of massive lss., sss., and 
gray shales, with a heavy Is. at base. Canyon group is now divided into 
(descending) Caddo Creek, Brad, Graford, and Palo Pinto fms. 

Named for Canyon, Palo Pinto Co. 

tCanyon conglomerate. • 
Pliocene: TeUowstone National Park. 
W. H. Weed, 1896 (U. S. G. S. Yellowstone Nat. Park folio, No. SO). Canyon cgl— 

Thinly bedded light-colored cgls. and gravels exposed only In stream cuttings alohg 
Lamar Elver and the Grand Canyon. Composed of well-rounded pebbles of Archean 
gneisses and andesltic material derived from underlying breccias. Capped by recent 
basalt. Named for occurrence In Grand Canyon of the YcUowstone. 

Replaced by geographic name Tower Creek egl. 

Canyon City group. 
Upper Cretaceous (Montana) : Southeastern Colorado (Canyon City re

gion). 
P. V. Hayden, 1869 (U. S. GeoL Surv. Colo, and N. Mex. 3d Ann. Rept., pp. 89-91). 

Near Hardscrabble Creek, a small branch running Into Arkansas Eiver just below 
Canyon City, there Is a small area, about 8 ml. square, occupied by coal strata, 
for which I propose the provisional name of Canyon City group, I have but little 
doubt careful study will show that It is a fragment of the great lignite group 
of the North. 

W. T. Lee, 1917 (D. S. G. S. P. P. 101, pp. 162-168). The coal-bearhig strata ot 
Canyon City region belong to Vermejo fro. 
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Canyon Creek member (of San Jnan tuff). 
Tertiary (Miocene? or OUgocene?): Southwestern Colorado (Ouray dis

trict). 
W. S. Burbank, 1930 (Colo. Scl. Soc. Proc, vol. 12, p. 186). Canyon Creek memb. of 

Son Juan tuff.—Lower memb. of San Juan tuff In vicinity of Canyon Creek, 
Sneffels, and Ouray. Is most important cllR-formlng part of San Juan. Eanges 
from fine sandy tuffs to coarse aggl. and breccia, with interbedded conglomeratic 
beds, which differ from the others by being composed partly or largely of dis
tinctly rotmded waterwotn boulders of the volcanic rocks. It is mainly by reason 
of presence of these cgl. beds and their character that the two fold division of 
San Juan tuff has been made. Thickness 300 to 1,200 ft Underlies Sneffels 
memb. ot 8an Juan tuff, which Is comparatively free from cgl. layers. The rock 
fragments composing Canyon Creek memb. comprise a great variety of lavas, many 
of them porphyritic andesltes and latltes. Characteristic color of memb. is dull 
greenish gray, but some reddish or purplish beds are present. The coarse agglB. 
are commonly chaotic and exhibit bedding only when viewed at a distance, but the 
tuffs, cgls., and conglomeratic beds with which they are interbedded form dis
tinct layers and give a bedded appearance to whole fm. Along Canyon Creek Just 
below Camp Bird mill this memb, is normally 1,100 to 1,200 ft. thick. Uncon. 
overlies Telluride cgl. 

Canyon Creek slate. 
Middle (?) Cambrian: British Columbia. 
C, S. Evans, 1933 (Canada Gool. Surv. Summ. Eept, 1932, pt, A2, p. 123), 

tCanyon Largo group. 
Eocene and older (? ) ; Southwestern Colorado and northwestern New 

Mexico. 
W, H. Holmes, 1877 (U. S, Geol, and Geog, Surv. Terr, 9th Ann, Rept,, for 1876, 

pis, 35, 38), showed Canyon Largo of Newberry and underlying Puerco maris of 
Cope as=Wasatch tm. The compiler has been unable to flnd that Newberry ever 
published the term Canyon Largo group. He did describe the rocks of (inyon 
Largo, but did not apply to them, even in a descriptive way, the term Oanyon 
Largo group. On pi, 38 of book dted above Holmes, however, used the term 
Cailon Largo group, and on pi. 35 he used CttHon Largo of Newberry. 

J, B, Reeslde, Jr,, 1924 (U, S, G, S, P, P. 134, p, 6), showed Canyon Largo group 
of Holmes, 1877, as=Wa8atch, Torrejon, Puerco, and Ojo Alamo fms, of present 
terminology. 

Named for Canyon Largo, in NE. part of San Juan Co. and W. part of 
Bio Arriba Co., N. Mex. 

Canyon Largo sandstone. 
Eocene: Northwestern New Mexico, 
C, R, Keyes, 1906 (GeoL Soc, Am, Bull,, vol, 17, p, 725), Canyon Largo aaa., 700 ft 

thick, underlie Chaco marls and overlie Torreon fm. [Torrejon]. [Derivation of 
name not given] 

Appears to be lower part of Wasatch fm. of NW. N. Mex. 

tCap au Gres sandstone. 
Lower Ordovician: Northeastern Missouri, western Illinois, and south

eastern Iowa. 
C. E. Keyes, 1898 (Iowa Acad. Scl. Proc, vol. 5, pp. 59, 60). Oap au Orea aa.—Very 

massive, flne-grained, soft sand rock, homogeneous in texture, of white or yellowish 
color. Thickness 125 ft. Underlies Folley Is. and overUes Cambrian WInfleld 
dol. TypicaUy developed at Cap au Gres, a headland on IU. side of Miss. Biver in 
[Calhoun Co.] IU. 

Same as St. Peter ss., older name. 

Capay formation. 
Eocene (middle) : Northern California (Sacramento VaUey). 
T. H. Crook and J. M. Kirby, June, 1935 (Geol. Soc Am. Proc. 1934, pp. 334-336). 

Capay fm.—Recent reconn. work In Sacramento Valley has resulted In discovery. In 
Capay VaUey W. of Eumsey Hills, ot Eo. depoBlts extending continuously 14 ml. 
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These grade In character from purely channel cgls. occupying a bed in tilted Cret. 
shales at N. end to presumably estuarlne deposits bearing faima Identical with 
that In Butte gravels of MarysviUe Buttes and probably correlative with that of 
LiUis Banch, N. of CoaUnga. Max. thickness at least 2,400 ft. There Is evidence 
that much of material was locally derived. 

B. L. Clark, 1935 (Geol, Soc, Am. BuU., vol. 46, No. 7, pp. 1036, 1050, pi. 89). Lower 
port of middle Eo. in Rlggs Canyon fault zone of Mount Diablo area la=Oapay fm., 
a name proposed by T. H. Crook and J. M. Kirby for a series of Bo. deposits in 
Capay Valley, W. of town of Winters [Yolo Co.]. These deposits are found along 
SW. border of Sacramento VaUey. In this paper the name Is used as a stage 
name to designate strata which are apparently contemp. with the deposits of 
type loc. StratlgraphlcaUy, the deposits of Capay stage Ue btw. those of the 
Meganos (below) and the Domenglne (above). [Page 1036. On pi. 80 Clark 
mapped Capay fm, in Coallnga region, and placed it above Cantua ss: memb. On 
p. 1050 he described Capay fm. N. of Coallnga as mostly dark-colored shales, 1,000 
ft. thick, and inclcided In it Cantua aa. men>&.] 

tCape Ann granite. 
Devonian or Carboniferous: Northeastern Massachusetts (Essex County). 
C. H. (napp, 1910 (Igneous rocks of Essex Co., Mass.), stated that Cape Ann granite 

is same as Quincy granite. See B. K. Emerson, 1917 (U. S. G. 8. BuU. 697, pp. 
188-189 and map). Named for occurrence at Cape Ann, Essex Co. 

Cape BarrS beAs. 
Devonian: Quebec. 
J. M. aarke, 1905 (N. Y. State Mus. Bull. 80, p. 151). 

tCape Beaufort coal measures. 
Cretaceous: Alaska. 
W. H. Dall and G. D. Harris, 1882 (U. S. G. 8. Bull. 84, p. 249), and W. H. Dan, 

1896 (U. S. G. S. 17th Ann, Eept,, pt 1, pp 819-820), [Assigned to Carbf.] 
G. C. Martha, 1926 (U, S, G. 8, Bull. 776, pp. 456-457). "Cape Beaufort coal meas

ures" of Dall and of Dall and Harris Is Cbrwin fm. (Cret.). Probably reason 
Schrader Introduced Oorwin, Instead of using the older name "Cape Beaufort," 
was the suspicion that Carbf. rocks might have been Included under latter name. 

Cape Blanc formation. 
Upper Ordovician: Quebec (Pere^). 
C. Schuchert, 1930 (Am. Jour. ScL, 5th, vol. 20, pp. 161-170). [See under White

head fm.\ 

tCape Blanco beds. 
Miocene: Southwestern Oregon (Port Orford quadrangle). 
See 1902 and 1913 entries under Empire fm. (Mio.). 

Cape Bon Ami limestones. 
Devonian: Quebec (Gaspe Peninsula). 
J. M. Clarke, 1900 (N. Y. State Mus. Mem. 3, voL 3, pp. 80-81). Mr. Charles 

Schuchert and writer have thought that the passage beds of BUIIngs (Nos. 3, 4, 
6, 6) which are displayed In the fine 700-foot vertical escarpment at Cape Bon 
Ami W. of Cape Gaspe, may receive the name of Cape Bon Ami laa. UnderUe 
Grande Olive lss. (Oriskany) and overUe St. Altnn lss. (Helderbergian). 

Cape Canon formation. 
Upper Ordovician: Quebec (Perc6). 
J. M. CTarke, 1908 (N. Y. State Mas. Mem. 9, p. 69). Cape Canon maaaive. Silurian, 

Percfi, (Juebec 
a Schuchert, 1930 (Am. Jour. Sci., 6th, vol. 20, pp. 161-164). Cape Canon fm. 

Is of Upper Ord. age. Oldest known fm. In Perci area. Light-blue, thin-bedded 
lss. separated by thin zones of black argill. shales. Much disturbed. Exposed 
thickness 630 ft. Has yielded no fossils to anyone. No Middle Ord. or 811. are 
present about Percfi. As the younger Whitehead fm. may be 2,000 ft. or more thick, 
it is probable Cape Canon fm. Is only a part of this younger series, and this ap
pears to be proved by the fossils of Limekiln cgl., which was thought by Clarke 
to be part of Cape Canon fm. All of these fms. are Upper Ord, 
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Cape Cod series. ,..-. :-'::; 
Tertiary and Quaternary : Massachusetts. 
N. S. Shaler, 1898 (U.S.G.S. 18th Ann. Rept., pt. 2, p. 535), Includes Nashaqnltsa 

and Barnstable series and other unnamed later deposits. 

Cape Dauphin formation, 
Pennsylvanian: Nova Scotia. 
W. A. Bell, 1923 (Canada GeoL Surv. Mem. 133, p. 93). 

Cape Elizabeth formation. (In Casco Bay group.) 
Carboniferous (Pennsylvanian?) : Southwestern Maine. 
F. J. Katz, 1917 (Wash, Acad, Sci, Jour., vol, 7, p, 198). Cape Elizabeth fm.— 

Graywacke schists, gray gritty slates, sericite phyllltes, and, calc. laminae. In
cluded In Casco Bay group. 

F. J. Katz, 1917 (U.S.G,S.P.P. 108, p. 170), Cape Elizabeth fm.—An assemblage 
ot mostly thin-bedded, Ught-gray sUiceous and serlcitic elates, heavier beds of 
graywacke sL, schist, and qtzite, containing at short intervals thin layers or 
laminae of black micaceous phylllte and llght-blulsh calc. schist or si. Thickness 
estimated at 600 ft. Basal fm, of Casco Bay group, UnderUes Spring Point 
greenstone and overlies Klttery qtzite. Assigned to Penn, (?). Named for devel
opment at Cape Elizabeth, Cumberland Co, 

On 1933 geol. map of Maine, by A. Keith, these rocks are mapped as 
Penn. 

tCape Pear formation. 
Cretaceous (Upiier) : Coastal plain of North CJarolina. 
L. W. Stephenson, 1907 (Johns Hopkins Univ. Circ. No. 71, pp. 93-99). Capefear 

fm.—Arkosic and micaceous sands and claya and various Intergradatlons of aren. 
clays and argill. sands. Beds range in thickness from a few ft. to 10 or 12 ft. 
Name used tentatively, since future Investigations may prove equivalency with 
established fms. elsewhere. Believed to be approx. eynchronous with Patuxent 
dlv..of Potomac series of Md. and Va., although It may Include a portion of the 
Potomac younger than the Patuxent. Thickness 300 ft. Dncon. underlies Bladen 
[Black Creek] fm. 

By 1910 the equivalency of tCape Fear fm. with the Lower Cret. Patuxent 
fm. was believed to have been established, and local name "Cape Fear" 
was dropped. Further work, however, furnished satisfactory proof tha t 
the deposits are chiefly if not wholly of Upper Cret. age, and tha t if they 
contain any representative of Patuxent fm. it must be in their lower 
p a r t (See C. W. Cooke, U.S.G.S.P.P. 140F, pp. 13&-139, 1926.) Ad
ditional work established fact that these deposits are chiefly if not 
wholly the northward extension of Tuscaloosa fm., and tbey are now 
called by that name, although some beds of Lower Cret. age may be 
included; but If present they will hereafter be excluded. (See C. W. 
Oooke, U.S.G.S. Bull. 867, 1986.) 

Named for exposures on Cape Fear Eiver. 

tCape Girardeau marble. 
Middle Ordovician: Southeastern Missouri (Cape Girardeau CJounty). 
B. F. Shumard, 18B5 (Mo. Geol. Surv. 2d Ann. Eept, p t 2, p. 165), divided the 

so-cslled Trenton Is. (overlain by Cape Gfirordeou la.) at Cape Girardeau Into 
(descending): (1) Flne-gralned reddish brown arglll. ss., 10 f t ; (2) white and 
bluish white, massive-bedded crystalline Is., of flne texture, carrying Trenton fos
sils, 60 ft.—the well-known Cape Oirardeau marble; (3) white crystaUlne Is., in 
heavy beds, 35 f t ; (4) blue schlstoee Is., highly fbsslUferous, 2 ft. 

Is a iiart of Kimmswick Is. 

tCape Girardeau limestone. 
See Oirardeau Is. 
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tCape Girardeau sandstone. 
Upper Ordovician (Eichmond) ; Southeastern Missouri. 
B. F. Shumard, 1868 (St. jxiuls Acad. Scl. Trans., vol. 2, p. 156). Cape Oirardeau 

aa.—Ss., 80 to 100 ft. thick, composing middle fm. of Hudson Elver group In Cape 
Girardeau Co. Separated from overlying Cape Oirardeau Is. by 26 ft. of blue 
Bh. overlain by 25 ft. of yellow sh. Underlain by 60 ft. of dark sh., which over-
lies Receptaculltes Is. 

C. L. Dake, 1918 (Mo. Bur GeoL and Mines vol. 16, 2d ser.). Thebes ss., 0 to 100 
ft. thick, IS Cope Oirardeau sa. ot Shumard. 

J. Bridge, 1930 (personal communication) stated that tCape Girardeau ss. is = lcwer 
part of Thebes ss. 

Named for Cape Girardeau, Cape Girardeau Co. 

Cape Horn slate. 
Mississippian: Northern California (Colfax quadrangle) . 
W. Lindgren, 1900 (U.S.G.S. Colfax folio. No, 66). Cape Horn et—The charac

teristic rocks are flsslle typical clay slates, almost black when fresh and weather
ing to a gray or silvery white color. Small Is. lenses are found below Cape 
Horn, In Bear River Canyon W. of Dutch Flat, and In canyon of South Fork of 
Yuba Elver 8. of Belief; they are ordinarily only few ft. thick. Meager fossils 
not diagnostic as to age. The fm. corresponds to part of Calaveras fm., and Is 
assigned to Carbt Overlies Relief qtzite and underlies Delhi fm. Named for 
occurrence at Cape Horn, overlooking North Fork of American River, In Placer Co. 

Cape John formation. 
Carboniferous: New Brunswick, Prince Edward Lsland, and Nova Scotia. 
H. M. Ami, 1899 (British Ass, Adv, Scl. Rept. 1899, p. 756). 

Cape May formation. 
Pleistocene (late) : New Jersey and southeastern Pennsylvania. 
E. D. Salisbury, 1898 (N. J. GeoL Surv. Ann. Rept. State Geol. 1897, pp. 19-20). 

Cape May fm.—Those deposits of late glacial and early postglacial time, which 
were made beyond region directly affected by the Ice or its drainage. Includes much 
of loam which has heretofore been referred to under name "low-level Jamesburg." 
In places overlain by high-level loam which in earlier repts was referred to under 
name "high level Jamesburg loam." Overlies Pensauken fm. Probably at least 
partly contemp. with drift of last [Wisconsin] glacial epoch. Covers whole of 
Cape May Co., N. J. 

Is top fm. of Columbia group, of nonglacial origin. Now considered to be 
of same age as glacial deposits of Wisconsin stage. 

Cape Neddick gabbro. 
Devonian (?) : Southwestern Maine (Tork County). 
A Wandke, 1922 (Am. Jour. ScL, 5th, vol. 4,. p. 151). Cape Neddick gabbro—A 

small oval stock measuring about % by % ml. Shows four phases—the contact 
phase, a dark coarse-grained phaae, a very dark, almost black phase, and a light-
colored central phaae. Of Dev. (?) age. Occurs at Cape Neddick, York Co. 

Capistrano formation. 
Upper Miocene or Pliocene: Southern California (between Santa Ana and 

Oceanside). 
A. 0. Woodford, 1925 (Callt Univ. Pub., Dept Geol. Sci. BuU., voL 15, No. 7, pp. 

169, 184, 216-217), Capistrano fm.—The light-colored Monterey sh. is every
where overlain by thin-bedded dark gray sh,, the contact being nearly or quite 
conformable. This sh, and the associated ss, cover a large synclinal area cen
tering about Capistrano. Mica Is prominent In the gray sh., and foraminifera and 
other organisms are common both in lb and in the sometimes abundant small Is. 
nodules or lenses. The sh. rarely contains beds of flne ss., which is usually high 
in quartz, and sometimes highly feldspathic. At top of fm. this ss, predominates. 
Occasionally the gray sh, has white partings which resemble the Monterey. The 
Capistrano beds may properly belong with the Monterey, but because of their 
different lithology and local development of breccia at or near their base, they are 
here distinguished as a separate fm. The shales are practically Identical with 
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those which uncon. overlie the Monterey In the nearby Huntington Beach oil fleld, 
and which are commonly called Fernando Pliocene, Thickness 1,200 ft, Classl
fled as upper Miocene (1), as uncon. (?) overlying Monterey sh,, and as imcon, 
overlain by San Mateo fm, (Plio.?), Suggests correlation with San Pablo fm. 
(upper Mio.), but "fossil evidence is inconclusive," and the beds may be lower 
PUo. [Mapped.] 

Named for development around Capistrano, Orange Co. 

Capitan limestone. (Of Guadalupe group.) 
Permian: Western Texas and southeastern New Mexico (Pecos Valley). 
G. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p. 41). Capltan Is.—Massive 

white Is., 0 to 1,800 or more ft. thick. Conformably overlies Delaware Mtn fm. In 
Guadalupe Mtns. Top not seen but believed to uncon. underlie Castile gyp. 

Upper fm. of Guadalupe group. According to N. H. Darton and J. B. 
Reeslde, J r . (Geol. Soc. Am. Bull., vol. 37, p. 420, 1926) the Castile 
gyp. uncon. overlies Capitan Is. K. H. CrandaU (A. A. P. G. Bull., vol. 
13, pp. 941-943, 1929), R. E. King (Univ. Tex. Bull. 3042, p. 13, 1931), 
W. B. Lang (A. A. P. G. Bull., Feb. 1935), and other geologists are also 
now satlsfled (1) that Castile gyp. is younger than Capltan is. (although 
there Is diversity of opinion regarding the uncon.) ; (2) that typical 
Delaware Mtn fm. of Delaware Mtns includes in its upper par t the time 
equiv. of Capitan Is.; and (3) that the beds undeHying Capitan Is. and 
called Delaware Mtn fm. in Guadalupe Mtns are=only lower part of 
Delaware Mtn fm. of Delaware Mtns. 

P. B. and B. E. King, 1929 (A. A. P. G. BuU., voL 18, p. 925, etc.), extended 
Capitan la. Into eastern Glass Mtns, and Included In it the Tessey, GUllam. aud 
Vidrio deposits. 

E. C. Moore, 1933 (see under lOlaaa Mtna fm.), called the Capltan Is. In Glass Mtns 
the aiaaa Mtns fm., a name (preoccupied) proposed by P. B. King. 

P. B. King, 1934 (Am. Jour. ScL, 5th, vol. 45, p. 736). Glass Mtna fm. abandoned 
(preoccupied) and Capitan la. applied in Glass Mtns to Include (descending), on 
E. side of the mtns, Tessey massive memb., Gilliam tbin-bedded memb., and Vidrio 
massive memb.; and, in lower part of Capltan Is. on W. side of Glass Mtns, the 
Altuda shaly memb. ( = lower part of Vidrio memb.). 

W. B. Lang, 1937 (A, A, P, G, Bull,, vol, 21, No. 7). In Pecos Valley of SE. 
N. Mex, the nonbedded Capltan Is, of reef zone grades laterally Into Carlsbad Is. 
and Is in places overlain by a thin wedge of the Carlsbad, and in other places it 
grades laterally Into the Carlsbad Is, (here treated as a distinct fm.). It also 
grades laterally Into upper part of Delaware Mtn fm. of fore-reef zone. 

P. B. King, 1937 (U. 8. G. S. P. P. 187), treated Teaaey Is as a distinct fm,, in
stead of Including It in Capitan is. This Is present adopted deflnition of U. S, 
Geol, Survey. 

Named for El Capltan Peak, El Paso Co., Tex., which is formed of the Is. 

tCapltol limestone. 
Middle Ordovician: Central Tennessee. 
J. M. Safford, 1869 (Geol. Tenn,, pp, 277-278), Capitol la.—Ls, having appearance 

of laminated ss,, being In fact a consolidated bed of calc. Band composed of com
minuted fragments of shells and corals. Thickness 20 to 26 f t Included in Nash-
vUIe fm. Overlies Orthis bed [Hermitage fm.], lowest dlv. of Nashville fm. 
Underlies Dove Is. 

Nongeographic name. Beds represent lower par t of Bigby Is., of Trenton 
age. Have also been called "Mount Pleasant phosphate." 

Named for fact the beds supplied the rock to build Tennessee State Capitol. 

Capitol Creek shale. 
Middle Cambrian: Montana. 
A, Bothpletz. 1915 (Die fauna der Belt formation bel Helena In Mont, Munich, 1915). 
C, D, Waleott, 1916 (Smithsonian Misc. Coll., vol. 64, p. 291), Capitol Creek sh, of 

Bothpletz Is same as Park sh. 
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Cap Mountain formation. 
Upper Cambrian: Central Texas. 
S. Paige, 1911 (D. S. G. 8, BuU, 450, p, 23), Cop Mtn fm.—At base gradnal trans

ition from ss, to ls„ but predominantly Is., capped by 15 to 75 ft. of cross-
bedded glaaconitlc ss. Thickness 00 ft. Overlies Hickory ss. and underUes Wil-
bems fm. 

Named for Cap Monntaln, U a n o Co. 

Capote limestone. 
Age (?) : Mexico. 
W. p. Blake, 1905 (Am. Inst Mg. Engrs. Trans., vol. 35, p. 551). 

Capote quartzite. 
Pre-Cambrian: Mexico (Sonora). 
a P. Emmons, 1910 (Econ. GeoL, vol. 5, p. 319). 

Capps limestone member (of Mineral WeUs formation), 
Pennsylvanian: Central Texas (Brown County, Colorado River region). 
P. B. Plummer and E. C. Moore, 1922 (Jonr. GeoL, vol. 30, pp. 24, 35; Unlv, Tex, Bull, 

2182, pp. 96, 07). Capps la. lentil.—A thin lentil of Is, near base of Brownwood 
memb. of Graford fm, in Brown Co. Very Irregular in lithologic character. In 
places almost nothing but corals; In other places composed of rounded Is, and 
chert pebbles cemented by calc, carbonate to form a solid Is, layer. Is "Coral" Is. 
of Drake. TbickneBs 4 ft. Is traceable for only short distances on either side of 
Pecan Bayou, To NE, of Brownwood It extends from a point near Capps well 
to beyond Frisco E, E., a total distance of about 3 ml. To SB, of Brownwood It 
is exposed from near Santa Pe tracks to Cret, overlap E. of Cedarton. Has not 
been recognized In borings In Brownwood oil fleld W. of area of its outcrop. 
Named for Capps farm, 3 ml. E. of Brownwood, Brown Co., where it is welt 
developed. 

II. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, pp. 105-109), revised the definitions by 
transferring Capps Is. from Brownwood memb. of Graford fm. to top of underlying 
Strawn gronp. 

P. M. Bullard and R. H. Cnyler, 1935 (Univ. Tex. Bull. 3601, p. 201), stated, under 
the heading of Brownwood sh. memb. (of Graford fm) : The name Brownwood Is 
applied to the shales lying btw. top of Capps Is., or In some places the Rochelle 
CgL, and Adams Branch Is. Further along, on same page, they stated: In some 
areas, especially N. of Colorado River, there occurs, near base of Brownwood sh., 
a thin lenticular Is. known as Cappa Is. lentil. In section on p. 198 they Included 
Bochelle cgl. In Graford fm., but do not show Capps Is, 

The U. S. Geol. Survey at present treats Capps Is. memb. as top bed of Min
eral Wells fm., the upper fm. of Strawn group 

tOaprlna limestone. 
A paleontologic name applied in early Tex. repts to the Is. later named 

Bdwards Is. 

tCaprotlna limestone. 
A paleontologic name applied in some early repts to Fredericksburg group 

of Lower Cret. of Tex. and to a part of that group; also to Glen Rose Is, 
of Trinity group. 

Oaptaln Creek limestone member. 
Pennsylvanian: Central eastern and northeastern Kansas. 
N. D. NeweU, 1935 (Kans, Geol, Surv, Bull. 21, p t 1, pp 76-70). Coptoim Creek Is. 

memb.—Basal memb. of Stanton Is, and most easily recognizable unit of Lansing 
gronp In NB, Kans, In JohnBon and Miami Counties it Is gray to dark-gray, massive, 
evenly bedded Is,, sugary to dense. Thickness 4V> to 10 ft. Underlies Budora eh, 
memb. and overlies Vllas sb. Named for stream near Eadora, Douglas Co. 

See also Newell, lfl36 (Jour. Geol., vol. 44, No. 1, pp, 23-31); R. C. Moore, 
1986 (Kans. Qeol. Surv. BulL 22, pp. 132, 191) ; and Kans.-Nebr. chart 
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compiled by M. G. Wilmarth, 1986. Moore stated (1936) tvpe loc, is on 
Captain Creek 2 mi. E. of Budora, readout near SB. cor, sec. 3, T. 13 S., 
R. 21 E. 

fCarbon group. 
Ter t iary: Wyoming. 
L Lesquereux, 1876 (U, S, Geol, Surv, Terr, BulL 5, 2d ser., pp. 244-248). Carbon 

group (middle Mio.) underlies Green Eiver group (upper Mio.) and overUes 
Evanston group (upper Eo. or lower Mio.). 

Probably same as Wasatch group, of Eo. age. 

Carbon. 
Upper Cretaceous: Southern Wyoming. 
A. C. Veatch, 1907 (Jour. Geol., vol. 15, pp. 547-549, and Am. Jour. ScL, 4th, vol. 24, 

pp. 18-22), In several places referred to "Laramie (Carbon) group" in Evanston 
section of southern Wyo. Ho also expressed opinion that Laramie should be re
stricted to "Upper Laramie," and that a new name should be applied to "Lower 
Loramie," suggesting, tor the latter, "Bow fra. or group" (from Medicine Bow 
Blver, Carbon region) or "Golden fm. or group" (from Golden, Colo.). 

Carbonado formation. (In Puget group.) 
Eocene: Western Washington (Puget Sound region). 
B. WUlls, 1898 (U. 8. G. S. 18th Ann. Rept, pt 3, pp. 400-436). Carbonado fm.— 

Basal fm. of Puget group. Consists of sss., shales, and coals. Is the productive 
series of Puget group. Includes all the coal veins below Wllkeson ss. down to 
lowest bed developed In the fleld. Named for town [In Tacoma quad.]. Thickness 
1,100 to 2,000 ft, 

B, Willis and O, O, Smith, 1899 (U, S. G. S, Tacoma folio. No, 54), repeated 1898 
deflnition, and stated thot Carbonado fm. included 20 tt. of massive ss, at top, 

Carbondale formation. 
Pennsylvanian: Illinois and western Kentucky. 
E. P. Lines, 1912 (IU. Geol, Surv, Bull, 17, p, 74), Carbondale fm.—Series of beds of 

sh., ss,, coal, and Is,, 200 to 460 tt. thick, extending from bottom ot Murphysboro 
or No. 2 coal below to top of Herrin or No. 6 coal above. Overlies Pottsville fm. 
and underlies McLeansboro fm. Combines "La Salle fm." and "Petersburg fm." 
of previous rept. 

B. W. Shaw and T. E. Savage, 1912 (U. 8. G. S. Murphysboro-Herrin folio. No. 185), 
also deflned Carbondale fm. as extending from base of No. 2 coal to top of No. 6 
coal. 

Top of underclay of Murphysboro or No. 2 coal is now the U. S. Geol. Siu-vey's 
accepted base of fm. The Carbondale was correlated by D. White with 
all but uppermost part of Allegheny fin. 

Named for Carbondale, Jackson Co., 111. 

Carbonic. 
A variant of Carboniferous employed by some geologists. 

Carboniferous period (or system). 
The time (and the rocks) of the youngest Paleozoic system, succeeding the 

Devonian period and preceding the Triassic period. Divided by U. S. Geol. 
Survey into (descending) Permian, Pennsylvanian, and Mississippian 
epochs (or series). For deflnition see U. S. G. S. BuU. 789, pp. 66-78. 

fCarboniferous limestone. 
A. term applied in some early geologic repts to Mississippian series. 

Carbon River [coal] series. 
Eocene: Western central Washington( Puget Sound region). 
B. WlUIs, 1886 (U. S. 10th Census, vol. 15, pis. 81, 84). [See under Evana Creek 

coal aerie».\ 
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Carcajou Mountain beds, 
Devonian: Mackenzie, Canada. 
E. M. Kindle, 1936 (ScL, n. s., vol. 83, No. 2140, pp. 14-15). Boaworth as: and sh. 

(preoccupied), replaced by Carcajou Mtn beds. Nan:ed for mtn 43± mi. below 
Bosworth Creek. 

Cardenas formation. 
Cretaceous: Mexico, 
V, R. Garflas, 1915 (Econ, Geol,, vol, 10, pp, 109, 202), 

Cardiff conglomerate. 
Pre-Cambrian (Glenarm series) : Southeastern Pennsylvania, Maryland, 

and Virginia, 
E. B, Mathews, Feb. 1904 (Am. Jour. Scl.. 4th, vol. 17, p. 143), Cardiff qtzite [in 

table on p. 143 he calls It Cardiff quartz cgl.].—A somewhat intermittent poorly 
developed qtzitic cgl. Present In strongly marked synclinal basin with Its greatest 
depth in neighborhood of Cardiff [Harford Co.]. Md. Underlies Peach Bottom 
slates nnd overlies Wissahickon phylllte, mica schist, and mica gneiss, 

W. B. Clark, 1904 (Md, Geol, Surv, Harford Co. geol. map). Cardiff.—Qtzite and 
quartzose cgl. A fm. of slight extent. Underlies Peach Bottom and overlies 
Wissahickon. Thickness 500 ft 

The conception of Wissahickon fm. has in recent years been modified. The 
fm. that underUes Cardiff cgl. is now called Peters Creek schist. All 
belong to Glenarm series, which was formerly classified by U. S, Geol. 
Survey as "Algonkian," but, that term having beeu discarded, the Glenarm 
Is now classified as pre-Camb. 

This fm, has also been called "Cardiff qtzite," 

Cardiff shale. 
Upper Devonian: Western to east-central New Tork, 
J, M. Clarke nnd D. D. Luther, June, 1904 (N, T. State Mus. Bull. 63, p. 16). Cardiff 

shale.—Dark calc. and black slaty shales with thin layers of fosslUferous Is., both 
of which weather light ashen gray. Thickness 50 to 100 ft. Top dlv. ot Marcellus 
beds or stage [broad sense]. Overlies Stafford Is. and underlies Skaneateles sh. of 
the Hamilton. Finely shown In and about village of Cardiff, Onondaga Co. [In 
this same bull. Clarke and Luther recommended that Marcellus sh. be restricted to 
the basal black sh. (see under Marcellus sh.).] 

In subsequent repts these beds have been both included In and excluded 
from Marcellus sh. The greatly predominant usage, however, has been 
to restrict Marcellus sh. to the scantily fossiliferous black shales beneath 
the Cardiff. These black shales, with the included C^herry Valley Is., 
aggregate 62 to 145 ft. in thickness btw. UnadiUa Valley and Seneca 
Lake region, to W. 

G. A. Cooper, 1930 (Am. Jour. ScL, 6th, vol. 19, pp. 129-238). Cardiff memb, of 
Marcellus fm.—In 1904 Clarke and Luther subdivided Marcellus into MarceUus 
and Cardiff In region E. of eastern limit of typical Stafford Is. But they feU Into 
confusion because further W. the Bh. below the Stafford Is Jet black and the 
sh. above the Stafford Is Uthologlcally like the Cardiff. They therefore deflned 
the Cardiff as lying above the Stafford, when actually It Ues on the Marcellus and 
Is overlain by the MottvUle, which Is B, equlv, of the Stafford, Since the Stafford 
Is actually=ba8al bed of the Skaneateles It Is necessary to exclude it from the 
Marcellus, The Marcellus of eastern N, Y, is here divided Into (descending) : 
Cardiff memb, (light-colored) ; Chittenango memb. (black) ; Cherry Valley Is. 
memb, (black) ; and Union Springs memb, (black). In Cayuga and Seneca Lakes 
region the Marcellus is divided into (descending) : Oatka Creek memb,; Cherry 
Valley memb,; and Union Springs memb.; the Oatka Creek memb. (black sh., ;10 to 
50 ft. thick) being correlated with Chittenango (black) and Cardiff (gray sh. 
and ss,) iusmbers. Farther W. the Union Springs (black) and Cherry Valley 
(black) members thin out and the black Oatka Creek is sole representative of 
Marcellus. A striking change In fades Is seen as Cardiff beds are traced E. and W. 
from their type section, In Chenango Valley aud eastward the Cardiff sh. is 
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represented by three members, a sandy Soisville memb. separating an upper 
[Pecksport] and lower [Bridgewater] gray sh. memb. West of Chenango VaUey 
the sandy memb. disappears and entire sequence Is one of nearly homogeneous 
dark gray sh. Still farther W. it becomes black sh. and forms part of Oatka 
Creek sh. The eastward change in facies In Chenango and Unadilla Valleys Is 
attended by marked change In faunal fades. The dark shales of the Cardiff are 
characterized by a "Leiorhynchus fauna," but as those become sandier In B. part 
of State, true Hamilton forms replace those of the Cardiff, and in upper part ot 
Marcellus fm. (Pecksport and Soisville members) In Unadilla 'Valley, Hamilton 
species predominate. In vicinity of Schoharie and CatskiU the Jet-black Marcellus 
Is succeeded directly by strata having a Hamilton fauna, the Mount Marion beds, 
suggesting that the replacement ot the "Leiorhynchus or Marcellus facies" by that 
of the Hamilton is complete In B. part of the State. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Skaneateles sh. Includes sup
posed Cardiff sh. with Stafford Is. at base; and It overlies Marcellus sh. and 
underlies LudlowvUle sh. [On p. 392 she stated: Cardiff sh. is now regarded as a 
modifled Marcellus facies of Skaneateles sh.; also that It "grades above Into 
Skaneateles sh." Thickness 50 to 175 f t ] 

The U. S. Geol. Survey has adopted the definition of Skaneateles sh. that 
includes in it the Cardiff sh. of N. Y. repts. 

Cardium sandstones. 
Cretaceous: Alberta. 
D. B. Dowling, 1914 (Canada GeoL Surv. Mem. 52, p. 9). 

Caribbean group. 
Lower Cretaceous ( ? ) : Trinidad. 
G, P, Wall and J, G, Sawklns, 1860 (Geol, of Trinidad, pp, 13-33). [No age 

assigned.] 
Subsequent repts assigned Caribbean series to pre-Cret. and to Paleozoic 

(?) . C. Schuchert, 1935 (Hist, geot Antiilean-Carlbbean region, p. 70S), 
assigned Caribbean group of Trinidad to Lower Cret. 

Caribbean Umestone. 
Tertiary (Pliocene) : Panama Canal Zone. 
D. P. MacDonald, 1913 (Geol. Soc Am. Bull., vol. 24, p. 710). 

Cariboo schlsta 
Pre-Cambrian: British Columbia. 
A. Bowman, 1889 (Canada Geol. Surv., n. s., vol. 3, p t 1, pp. 22C-26C). 

tCaribou formation. 
Mississippian: Northern California (Plumas County). 
J. 8. Diller, 1892 (prel. proof sheet edition of U. S. G. S. Lassen Peak folio. No. 16). 

Caribou fm.—NW. of Caribou bridge [Plumas Co., In SE. part of Lassen Peak 
quad.] a series of slates and sss.. with a heavy mass of foBsIIlferoua Is., forms for 
several ml. the crest ot divide btw. Musqulto and Yellow Creeks. The Is. is of 
Carbf. age and one of most widely distributed strata yet recognized by fossils In 
northern Callt It forms a prominent hill near Bass's ranch on StUlwater and on 
McCIoud River opposite U. S. flshery, ns well as near Gazelle, NW. of Mount 
Shasta. Is younger than Grizzly fm. and older than Spanish fm. 

J. P. Smith, 1916 (Callt State Min. Bur. Bull. 72, pp. 28, 29). "The Caribou Is. of 
Taylorsville region of Plumas Co., with Fuaulina cyUndrica, Is mapped under 
Carbt. heading." 

In the published Lassen Peak folio (No. 15) these rocks were mainly 
included in Calaveras fm. 

Carlile shale. (In Colorado group.) 
Upper Cretaceous: Eastern Colorado and Wyoming, northeastern New 

Mexico, Nebraska, South Dakota, Kansas, aud southeastern Montana. 
G. K. Gilbert, 1896 (U. S, G, S. 17th Ann. Rept, p t 2, p. 565). CarlUe ah.— 

Chiefly medium gray sh. ; at top a thin purplish Is. or a thicker yeUow ss. Thick-
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ness in Arkansas VaUey region, eastern Colo., 175 to 200 ft. Top fm. of Benton 
group. Underlies TImpas Is. and overUes Greenhorn Is. Named for Carlile Spring 
and Carlile Station, 21 ml. W. of Pueblo, Colo. 

The Niobrara and Benton are not now treated as groups, the broader term 
Colorado group, which includes them both, being considered the more 
useful group name. Where the Niobrara deposits and Benton deposits 
are not subdivided, they are called Niobrara Is. and Benton sh., re
spectively. (See also under Niobrara Is.) 

Clarlim limestone. 
Lower Ordovician: Central Pennsylvania (Blair to Center Counties). 

C. Butts, 1918 (Am, Jour ScL, 4th, vol, 46, pp, 526, 533, 537), Carlim la,— 
Dark, flne-gralned Is, extensively quarried for flux, with at top Lemont Is. memb. 
Thickness 180 [0 to 400] ft. Underlies Lowvllle Is, and overlies Bellefonte doL, 
of Beekmantown group. Is of middle Chazyan age. Correlates with Crown Point 
Is. of N. Y. Named for quarry town a few ml. NE. ot Wllllomsburg, Blair Co. 

Carlinville limestone member (of McLeansboro formation). 
Pennsylvanian: Southwestern and central western Illinois (Macoupin and 

Sangamon Counties). 
A. H. Worthen, 1873 (IIL Geol. Surv., vol. 5, pp. 287, 290-301, 309). Carlinville 

Is.—Hard, compact, brownish gray Is,, 6 to 12 ft. thick, upper portion concre
tionary or pebbly In structure. In Coal Measures of Macoupin and Sangamon 
Counties, being bed No. 11 in VIrden shaft, Macoupin Co. Overlain by arglll. sh. 
and underlain by bituminous sh. Including coal No, 9, Probably same as Shoal 
Creek Is, 

According to G. H. Cady, 1921 (IU, Qeol, Surv, Cooperative Min, ser,. Bull, 26) and 
1926 (IIL State Acad, Scl, Trans,, voL 19, pp, 257, etc), the CarUnvllIe Is, lies 
100 ± ft, below Shoal Creek Is, and 20 to 60 ft above coal No. 8. E. W. Shaw, 
1923 (D. 8. G. S, Carlyle-Centralla folio. No. 216), also identifled Carlinville Is. 
as older than Shoal Creek Is. According to WaUace Lee, 1928 (U. S. G. S. 
GIllespIe-Mount Olive folio. No. 220), the Carlinville Is. lies 53 to 81 ft. below 
Shoal Creek Is. H. R. Wanless, 1931 (Geol. Soc Am. BuU., vol. 42, No. 3, p. 
804), placed Carlinville Is. nearly 100 ft. below Shoal Creek Is. 

G. E. Ekblaw, 1933 (111. State Acad. Scl. Trans., vol. 25, No. 4, pp. 143-146), stated 
that Carlinville la. is identical with Shoal Creek Is. and that CarlinvUle should 
be abandoned. 

Named for outcrops in vicinity of Carlinville, Macoupin Co. 

Carlinville cyclical formation. 
A name applied by H. R. Wanless (Geol. Soc Am. Bull., vol. 42, 1931, pp. 

801-812) to a middle portion of McLeansboro fra. (Penn.) of central 
western 111., based upon the rhythmic-cycle theory of sedimentation. In
cludes Carlinville is. Derivation of name not stated. 

CarlinvlUe sand. 
A subsurface sand in PottsvUle fm. of central IU. 

Carlos sandstone member. 
Eocene (upper) : Southeastern Texas (Grimes, Brazos, Lee, Fayette, Gon

zales, and Burleson Counties), 
B. C. Renick, 1936 (Univ. Tex. BuU. 3619, table opp. p. 17, and pp. 31-32). Carloa 

sa. memb.—Top memb. of Wellborn fm. of Jackson group In Grimes, Brazos, Lee, 
Fayette, Gonzales, and Burleson Counties, In all of which It Is exposed. [Ex
posures listed.] Consists of massive gray to white ss., more argill. than older 
Bedlas ss. memb. of the Wellborn; locally semlqtzltic; contains Impressions of 
stems. Thickness 5 to 22 ft. UnderUes Manning fm. and lies 10 to 120 ft above 
BedlOB ss. memb. Rests conformably on middle memb. of Wellborn. Well exposed 
along Southern Paclflc E. E. right-of-way, now abandoned, 0.25 ml. N. of Carlos 
Station, Grimes (^. 
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Carlsbad limestone. 
Permian: Southeastern New Mexico. 
O. B. Meinzer, B. C. Renick, and Kirk Bryan, 1926 (U. S. G. 8. W. S. P. 580A, pp. 

12-13 and map), and N. H. Darton, 1926 (Geol. Soc. Am. BuU., voL 37, p. 419). 
Carlabad Is. memb. of Chupadera fm.—Ls,, with thin beds of ss. and possibly 
some rock salt, underlying CastUe fm. and overlying Seven Rivers gypsiferous 
memb. of Chupadera fm. According to Darton it is top memb. of Chupadera fm., 
and also forms upper part of Capitan Is., which caps El Capltan at B. end of 
Guadalupe Mtns in Tex. Thickness 40 to 800 or more ft. 

A. G. Fiedler and S. S. Nye,; 1932 (U. S. G. S. W. S. P. 639); Carlabad Is, tongue 
of Capitan la.—In Eosweli artesian basin it is almost entlrdy thin-bedded dolomlt
lc Is., 35 to 40 ft. thick, but disappears entirely B. of Lakewood. Overhes Seven 
Rivers tongue of Pecos tm. 

W. B. Lang, 1987 (A. A. P. G. Bull., vol. 21, No. 7). Further studies show: (1) 
Uppermost part of Carlsbad Is. Is younger than Capitan Is. and the rest of It Is 
contemp. with and grades laterally Into the Capltan. (2) In places the Carls
bad Is overlain by a thin wedge of uppermost part of Castile anhydrite, and in 
other places its uppermost part grades laterally Into Three Twins memb. of 
Chalk Bluff fm. (3) Lower part of the Carlsbad grades laterally into Seven Elvers 
gypsiferous memb. of Chalk Bluff fm. (4) In places a thin tongue (Azotea tongue) 
of upper part of Carlsbad Is. overlies Seven Elvers gypsiferous memb. of Chalk 
Bluff fm. (5) The Carlsbad rests on Queen sand memb. ot (Aalk Bluff fm. [This 
Is present approved deflnition of U. S. GeoL Survey.] 

Carlton porphyry. 
Pre-Cambrian: Southwestern Oklahoma (Wichita Moimtains). 
H. F. Bain, 1900 (GeoL Soc Am. BuU., voL 11, pp. 135, 136). CarroIIton Jftn por

phyry.—Two types of porphyry, Inclnding rhyolites, amygdalolds, and some toffs. 
Assigned to Archean (?). The Saddle Mtn porphyry, of slightly different type, 
probably belongs here. 

C. N. Gould, 1904 (Okla. Qeol. Surv., Dept. Geol. and Nat. Hist., 3d Blen. Rept, 
pp. 18, 20), mentions Carlton porphyry, which apparently is same as CarroUton 
Mtn porphyry of Bain, the geographic feature being now speUed Carlton. 

Named for Carlton Mtns, Comanche Co. 

Carlton moraine. 
Pleistocene (Wisconsin s t a g e ) : Western New Tork. Shown on moraine 

map (fig. 8) in U. S. G. S. Niagara folio (No. 100), 1913, p, 17. Named 
for Carlton, Orleans Ck). 

Carlton granophyre. 
Pre-Cambrian: Southwestern Oklahoma (Wichita Mountains). 
M. G. Hoffman, 1930 (Okla, Oeol. Surv, Bull, 52, pp. 39-48), Oarlton granophyre.— 

Porphyritic granophyre ; flne-gralned; purple when fresh ; weathers tan. Composes 
nearly all of Carlton Mtns. Eesembles Davidson granophyre, but differs in that 
it carries pbenocrysts of quartz, and orthoclase or micr(^>ertblte, or both, which 
comprise abont 11 per cent of the rock. Considered later than Davidson grano
phyre, and is Intruded by Lngert granophyre. 

Carlton limestone. (In Sumner group.) 
Permian: Northeastern Kansas. 
E. C. Moore, 1936 (Kans. Geol, Soc 10th Ann. Fleld Conf. Guidebook, p. 12). WeK-

ington ah. (restricted) divided Into (descending) : (1) Carlton Is. (thin-t>edded Is., 
massive Is., thin sh., and, at base, cgl.), 17± f t thick; (2) Buckeye sh,, 45± f t 
thick. [Derivation of new names Carlton and Buckeye not stated.] 

Carltonian formation. 
Pre-Cambrian (Keweenawan) : Northeastern Minnesota (shore of Lake 

Sujierlor). 
A. C. Lawson, 1893 (Minn. Geol. Nat. Hist. Surv. Bull. 8, pp. xil, 22-23). Carlton

ian fm,—New local name for anorthosite intrusive Into Archean of Minn, shore of 
Lake Superior. Assigned to Norlan [Laurentlan]. Named for extensive exposures 
in Carlton Peak, NE. Minn. 



3 5 0 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

C. H. Van Hise and C. K. Leith, 1911 (U. 8. O. S. Mon. 52, p. 374), assigned the 
anorthosite of Carlton Peak to Keweenawan series, and stated they considered 
It a facies of Duluth gabbro. 

tCarlyle limestone. 
Pennsylvanian: Eastern Kansas. 
E. Haworth and M. Z. Kirk, 1894 (Kans. Unlv. (^uart., vol. 2, p. 119). Oarlyle It.— 

Ls., 4 to 20 ft. thick, overlain by Le Roy shales and separated from underlying lola 
Is. by 76 ft. of sh. 

According to Hinds and Greene (Mo. Bur. Geol. and Mines vol. 13, 1915) the Is. 
exposed at Carlyle Is Plattsburg Is., but the Is. to which name Carlyle bas beeu 
applied Is an older bed—the Farley Is. bed In their Lane sh. memb. 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 127). Fleld work shows tCarlyle 
Is. at type loc. Is exact equlv. of Plattsburg Is. Adams was correct In considering 
tCarlyle a synonym of Stanton, inasmuch as type Stanton is shown to be type 
Plattsburg Is. 

Named for Carlyle, Allen Co. 

Carlyle saud. 
A subsurface sand in Chester group (Miss.) of CUnton Co., IU. (See 111. 

Geol. Surv. Bull. &4, index.) 

Carmack basalt, 
Tertiary or Pleistocene: British Columbia and Yukon Territory. 
D. D. Calrnes, 1910 (Canada Geol. Surv. Summ. Bept. 1909, p. 51). 

Carmack limestone. 
Mississippian (early) : Northeastern Mississippi (Tishomingo County). 
W. C. Morse, 1928 (Jour. GeoL, vol. 36, p. 37). Carmack Is.—Uniformly thin-bedded, 

brownish or bluish gray Is. that breaks luto thin shaly layers on exposure. Thick
ness 100 ft. max. To E., In Ala., It becomes more cherty and grades into chert of 
Lauderdale fm. Contains early Kinderhook fossils. Named for a smsU stream 
(containing a eO-foot fall) tributary to Tenn. River N. of Whetstone Branch [Tish
omingo Co., Miss.]. 

W. C. Morse, 1930 (Miss. Geol. Surv. BuU. 23, passim), gives many details of 
Carmack Is., which was Included in Yellow Creek beds of Lowe, 

Carraanah formation. 
See under Carmanah Point beds. 

Carmanah Point beds. 
Miocene: British Columbia (Vancouver Is land) . 
J. C. Merriam, 1896 (Unlv. Calif. Dept. Geol. Bull., voL 2, pp. 101-108). Carmanah 

Point beda.—Fossils listed. Fauna seems to be Mio. and older than that of Sooke 
beds. A section of the rocks near Carmanah Point light-house^ forwarded to 
writer by Dr. C. P. Newcombe, of Victoria, shows 150± ft. of ss., sh., cgL, and drift 
mantle. The fossils occur chiefly In the cgl. 

C. H. Clapp, 1910 (Canada Geol. Surv. Summ. Rept 1909, p. 00), 1911 (Canada GeoL 
Surv. map 17A), and I9l2 (Canada Geol. Surv. Mem. 13, p. 136). Carm'inah fm., 
Ollg.-Mio., Vancouver Island, B. C. 

R. Arnold and H. Hannibal, 1913 (Am. Phil. Soc. Proc, voL 52, p. 575). Dr. Merriam 
states he never intended to name a Carmanah Point fm., but the name has passed 
Into the literature. The beds at this point are San Lorenzo shales (Olig.) overlain 
uncon, by Monterey cgl. In cliff beneath lighthouse. Dr. Newcombe's collection 
came from San Lorenzo shales, from Sooke boulders In Monterey, and from Monterey 
Itselt 

Carmel formation. (In San Rafael group.) 
Upper Jurass ic : Southern, central, southeastern, and northeastern Utah, 

southwestern and northwestern Colorado, northwestern New Mexico, and 
northern Arizona. 

J. Oniuly and J. B. Reeslde, Jr., 1926 (U. S, G, S, Press Bull, 6064, March 30, 1926). 
(Name adopted at Joint conference of H. E, Gregory, B. C. Moore, J. Gllluly, and 
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J. B. Reeslde, Jr,, from area specially studied by Messrs. Gregory and L. F. Noble.) 
Oarmel fm.—Dense Is, and buff and red ss, a t base; toward top dominantly red 
and green sh, with thin sss, and heavy beds of gyp. Thickness 200 to 650 ft. 
Overlies Navajo ss,, with possible uncon,, and conformably underlies Entrada ss. 
Is basal fm. of San Rafael group. 

N a m e d for o c c u r r e n c e a t M o t m t C a r m e l , w e s t e r n p a r t of K a n e Co., U t a h . 
F o r a d d i t i o n a l d e t a i l s see U. S. G: S . P , P . 164, 1931 (by H , E . G r e g o r y a n d 

R . C. M o o r e ) , a n d U. S. G. S. P . P . 183, 1936 (by A. A. B a k e r , C. H . D a n e , 
a n d J . B . Rees lde , J r . ) . 

C a r m e l o ser ies . 
Eocene ( ? ) : W e s t e r n Ca l i fo rn i a ( C a r m e l o B a y reg ion , s o u t h w e s t coas t of 

S a n M a t e o C o u n t y ) . 

A C. Lawson, 1893 (Callt Unlv. Pub,, Dept, Geol, BuH„ vol. 1, pp, 1-59), Cormelo 
aeriea.—Several hundred ft, of thick-bedded cgls. of dark color and thinly bedded 
tawny sss, with some arglll, shales. No fossils at Carmelo Bay, but the series 
appears to be Identical with the coal-bearing sss, of Malpaso Canyon, about 2 ml. 
distant, which carry coal, and appear, from fragmentary fossils found, to be of 
TeJon (Eocene) age. Overlain uncon, by" Mio, Monterey series, and uncon, under
lain by Santa Lucia granite, 

H; J . Hawley (Geol, Soc Am, Bull., vol. 28, p. 225, 1917) and P, D, Trask (Cal l t 
Unlv, Pub,, Dept. Geol. ScL BuU., v'oL 16, p. 142, 1926) regard these rocks as ol 
Chico age, 

C a r m i c h a e l s a n d . 

A s u b s u r f a c e s a n d , of P e n n . age a n d 19 t o 50 f t th ick , in c e n t r a l n o r t h e r n 
Okla. , r e p o r t e d t o c o r r e l a t e w i t h a p a r t of Ne lagoney fm. I n T o n k a w a 
pool i t l ies a t 2,050 f t dep th , a n d below L o w e r H o o v e r s a n d a n d above 
E n d l c o t t s a n d . 

C a r m i c h a e l s f o n n a t i o n . 

P le i s tocene ( I l l i n o i a n ) : W e s t e r n P e n n s y l v a n i a . 

M. E. CampbeU, 1902 (U. S. G, 8, Masontown-Unlontown folio, No. 82). Carmiahaei 
clay.—Clay, sand, and boulders on terraces and in abandoned channels of the 
larger streams. Thickness 50 to 80 ft. Exposed at Carmichaels, Greene Co. 

C a m e r o s s a n d s t o n e m e m b e r . 

M i o c e n e : S o u t h e r n Ca l i fo rn i a ( K e r n C o u n t y ) . 

G, M, CMnnlngham and W, F, Barbat, 1932 (A, A, f, G, BulL, vol. 16, No. 4, pp. 
419-421, from unpublished ms. of A. B. May and J . D. Oilboe). Carneros ss. 
memb., basal bed of type Temblor; 168 ft. thick; Scutella merriami. [Apparently 
named for C^arneros Creek.] 

G. C. Gr.ster and J. GaUoway, 1933 (A. A P. G. BuU., voL 17, No. 10, p. 1169), 
divided Temblor fm. )n McKittrlck-Mldway-San Emlgdlo region Into (descending) : 
Gould sh.. Button bed ss., Media sh., Carneros aa,, Santos sh., and Phacoidea reef. 

E. L. Packard and E. Kellogg, 1934 (Carnegie Inst. Wash. Pub. 447, Contr. to Pal., 
p. 17). Carneroa aa. memb. Is a name used flrst by H. G. Schenck and P . E. von 
Estorff In a ms. for the "main reef" of type Temblor. The term has crept Into 
literature and Is now folrly well known by local etratlgraphers. 

C a r o l i n a g n e i s s . 

P r e - C a m b r l a n : N o r t h w e s t e r n N o r t h C a r o l i n a a n d S o u t h C a r o l i n a , h o r t h e m 

Georgia , e a s t e r n Tennessee , a n d w e s t e r n Vi rg in i a . 

A Keith, 1901 (U. 8. G. S. Washington folio. No. 70, p. 2). Carolina gneiss.— 
Alternating layers of mica gneiss and mica schist, of prevailingly gray ccdor; 
dark bluIsh-gray when. fresh, greenish or yellowish-gray when weathered. Both 
kinds of layers highly siUceous, Includes small bodies of granite, schistose granite, 
and diorite, and in places numerous smaU crystals of garnet. Thickness doubtless 
many thousand ft. Oldest rocks In region. Overlain by Archean granite gneiss. 

A. Keith, 1903 (U. S. G. S. Cranberry folio. No. 90, p. 2) . Carolina gneiss.—An 
Immense series of Interbedded mica Bchlsts, mica gneiss, and flne granitoid layers. 
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Most of them are light or dark gray in color, weathering to dull gray and greenish 
gray. Lenses and veins of pegmatite, and some .layers of white granitic material. 
That par t of fm. adjacent to overlying Roan gneiss contains some thin inter
bedded layers of hornblende schist and hornblende gneiss precisely Uke Eoan 
gneiss, constituting transition btw, the fms. The Carolina gneiss is oldest In this 
region. Named for Its great extent [on the Piedmont Plateau) in North and 
South Carolina. Both Carolina gneiss and Eoan gneiss are Archean. 

CaroUna slate belt 
A term that has sometimes been loosely applied to the great belt of pre-

Camb. rocks of western North Carolina and northwestern South Carolina. 

tCaroIina bed. 
An abbreviation of Ruflln's name "Carolinian bed." 

CaroUna-Texas sand. 
A subsurface sand in Cook Mtn fm. (of Claiborne group) of southern Tex. 

Lies lower than Webster sand. 

tCarolinian bed. 
Eocene: Eastern South Carolina and North Carolina. 
E. Ruffln, 1843 (Agric Surv, S. C, 1st Rept,, pp. 6-24). Great Carolinian bed.—^The 

next oldest fm. of marl In S. C. E:xtend3 from E. of the Santee to far across the 
Savannah. Is younger than Peedee marl (Cret.) and older than the Mio. marl. In 
general Is of dingy yellowish white or pale buff color, of different shades; sometimes 
a dull greenish color Is added to the ordinary shades. Texture close and flrm ; . 
fracture something like that of chalk, though the mass is generally softer; In a 
few cases more Indurated. Very few fossils. In some places greensand forms a 
large ingredient of the marl. Exposed on Ashley and Cooper Rivers and their 
branches, also on Santee River and Its branches, and on the Savannah and i ts 
branches. 

Includes Cooper and Santee marls and other beds. As used by some authors 
included Mio. (See C. W. Cooke, U. S. G. S. BuU. 867, 1936.) 

Named for extensive development in Coastal Plain of S. C. (C. W. Cooke, 
personal communication.) 

tCarolinian. 
A term introduced by A. Heilprin (Phila. Acad. Nat. Sci. Proc. 1882, pp. 

179-185, 1883) for "Upper Atlantic Miocene deposits of South and North 
Carolina ^'Sumter' epoch of Dana). The South and North Carolina 
deposits represent approx. the same geological horizon. The Virginia 
deposits indicate a horizon lower (older) in the geological scale than 
that of either of the formations just mentioned. The Maryland deiwsits 
indicate two well-marked faunal horizons, of which the upper one is the 
correspondent of the Virginian." Included all of Chesapeake group of 

. current nomenclature. 

Caroni series. 
Tertiary: Trinidad. 
G. P. WaU and J. G. Sawklns, 1860 (Geol. of Trinidad, pp. 41-45). 

Carpenter bed. 
Upper Cretaceous (Gulf series) : Western Texas (El Paso County). 
J. A. Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 733, 735.) Carpenter bed. 

Local name for Elagle Ford or Benton shales In El Paso Co. Consists of (de
scending) : (1) Very flssiie, black, slightly aren. clay sh., with numerous Inoceraml 
and oysters, 300 f t ; (2) flaggy, flssUe, calc. arglll. BS.,;with numerous oyster sheU 
fragments and Inoceraml, 430 ft . ; (3) siliceous Is. with oysters, 30 ft. Top fm. 
of Upper Cre t OverUes Lower Cross Timber or Dakota sand. 

Apparently named for Carpenter Spring, E. side of Eagle Mtn, El Paso Co. 
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Carpenter Creek porphyry. 

Ter t ia ry : Central Montana (Little Belt Mountains). 

L. V. Pirsson. 1900 (U. S. G. S. 20th Ann. Rept , pt. 3, p. 501). Carpenter Creek 
tyi'C of granite porphyry Is variant of Wolf Butte type of granite porphyry. 
Named for occurrence (locaUy) above Carpenter Creek, Little Belt Mtns. 

P. A. Schafer. 1935 (Mont. Bur. Mines and Geol. Mem. 13. map, pp, 10-15). Carpenter 
Oreek porphyry In valleys of Carpenter and Snow Creeks Is a .s-warm of dikes 
corresponding to what Weed and Pirrson have called Carpenter Creek porphyry. 
[Assigned to Tert.] 

Carjwr sand. 

Devonian or Mississippian: Southeastern Illinois (Clark County). 

G. F. Moulton, 1926 (III. Geol. Surv. Press Bull. No. 4, pp. 1-2). Carper aand.— 
Flne-gralned ss., which occurs In lenticular bodies of considerable areal extent 
In black sh. underlying the Miss. Is. In Martinsville pool, Clark Co. Yields oil 
on John Carper farm, sec. 30. T. 10 N., R. 13 W. Commonly the ss. occurs In 
2 or more beds separated by 10—15 ft. of sh. In a few places as many as 4 separate 
beds of ss. are found. Usually the top sand is barren of oil. The second sand ia 
generally the producing memb. of Car-per sand zone. 

L. A. Myllus, 1927 (III. Geol. Surv. Bull. 54, table 5), placed this sand In Kinder-
book, 

Carpinteria formation. 

Pleistocene: Southern California (Santa Barbara County). 
R, W, Chaney and H, L, Mason, 1934 (Carnegie Inst, Wash, Pub, 415, pp. 48-52; 

preprint 1932), Carpinteria fm.—Name suggested for the deposits at Carpinteria 
that contain Pleist. flora, but the name may perhaps be appropriately extended 
to cover all of Pleist, alluvium mapped by B. Arnold (U. S, G, S. Bull, 321, 1907) 
along this part of CaUt coast Deposits on Santa Cruz Island tha t contain 
a closely relat&I flora have been termed Santa Cruz Island fm. The Carpinteria 
fm. lles'borizontally across upturned edges of Monterey fm. as mapped by Arnold 
In Bull. 321, the relations of the 2 fms. being clearly shown for considerable dis
tance E. and W. along the sea cUff. Thickness 10 to 3 8 ± f t [Thickest section 
described consists of (descending) ;] (1) Light-gray to yellowish compact sands. 
10 ft.; (21 cobble gravel, well rounded, 3 ft.; (3) light-gray to yellowish sands, 
10 ft . ; (4) cobble and boulder gravel, with cross-bedded sand pockets containing 
cones nnd wood. 15 ft. Most of organic remains occur at about middle of fm. 
[Flora described,] 

fCarquinez series. 

Eocene: Western California, 

R, Arnold, 1902 (Sci,, n. s,, vol, 15, p, 416), and A, C. Lawson, 1903 (Geol, Soc, 
Am. Bull., vol. 13. p. 545). Karquinez includes TeJon (2,100 tt, thick) and 
Martinez (2,200 ft. thick), or all of Eo. of western Call t 

A local geographic name synonymous with Eocene series in this region. 
Probably named for occurrence a t Carquinez Bay, Carquinez Point, or 
Oarquinez Strait, connecting Suisun and San Pablo Bays. Carquinez 
is spelling adopted by U. S. Geographic Board. 

Carr sand. 
A subsurface sand, 35 ± ft. thick. In upper (Trinity) par t of the Comanche 

Cret. of Talco field, Titus and Franklin Counties, Tex., lying higher than 
Gait sand. Named for fact it was first encountered in C. M. Carr dis
covery well. 

Carrasco limestone. 
Upper Cambrian (?) : Southwestern New Mpxico (Silver City region). 
C. [R.] Keyes, 1915 (Iowa Acad. Scl. Proc , vol. 22, pp. 257-259; Conspectus of geol. 

fms. of N. Mex., pp. 4, 5) . Carraxco lss.—Main calc. memb. of Late Ordovldc age 
well displayed back of Carrasco smelter property near Silver City. Thickness 75 
ft. [On p. 4 he puts it in "Late Cambric;" on p. 5 In "Lote Ordoviclc."] 
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C a r r l g a n b lack l a u d s . 

P l e i s t o c e n e : S o u t h w e s t e r n A r k a n s a s , 

R, T. Hill, 1888 (Ark. Geol. Surv. vol. 2, Ann. Rept. 1888). Carrlgan black lands.— 
Transported soils covered by gravel and filled with gravelly debris. Included in 
Prairie de Roan dlv. 

C a r r i z o s a n d . ( I n C l a ibo rne g roup . ) 

Eocene (midd l e ) . : S o u t h e r n a n d e a s t e r n T e x a s and j u s t e n t e r s L o u i s i a n a . 

J. Owen, 1889 (Tex. Geol. and Min. Surv., 1st Rept. Prog., pp. 70, 73-74). Carrizo 
sa.—A line drawn from point on Neuces River S. of town of Uvalde to point 10 
mi. W. of Carrizo Springs, thence S, to Rio Grande, will represent outcrop of a 
very loose, coarse, friable sand bed nearly 20O ft, thick, SuppUes the numerous 
wells at Carrizo Springs, Lies conformably on late Cret, rocks. W. line of Dimmit 
Co. passes near W. limit of Carrizo ss. Top stratum, 40 ft. of red sand ; base, 
gray and brown sand ; some of more indurated strata answer for building stone. 

E. T. Dumble, 1903 (Am. I n s t Min. Engrs. Trans., vol. 33, pp. 924-932). Carrizo 
aanda.—Interbedded sands and sandy clays, of white or yellow color, containing 
ferruginous matter and nodules, strings of concretions and laminae. Sands some
what calc. and In places indurated to buff ss. excellently adapted for building 
purposes. Included In top of Lignitic [Wilcox group]. Strat. equlv. of Queen 
City beds of Kennedy. Overlie series of red and white clays with iron, forming 
middle part of Lignitic, In places overlap underlying Lignitic beds and Midway, 
Underlie Lower Claiborne stage. [In 1911 (Tex, Acad. Scl. Trans., voL 11, pp. 
52-53) Dumble Included these deposits in the Claiborne] 

E. W. Berry, 1922 (U. S. G. S. P. P. 131A). The age of Carrizo ss. has heretofore 
been somewhat uncertain. Referred originally to the Wilcox It has been con
sidered by several Tex. geologists to be of Claiborne age. The plants found in 
It, as well as those found above and below It near Rio Grande, deflnltely settle 
Its upper Wilcox age, and show that It is In nature of a lens, which becomes 
thinner toward Rio Grande, where its upper part Is replaced with more typical 
and more arglll. Wilcox deposits, also carrying characteristic fossil plants. Type 
exposure ia in quarries about '^ mi. W. of Carrizo Springs, Dimmit Oo. 

A. C. Trowbridge, 1923 (Geol. Soc Am. BuU., vol. 34, p. 7 5 ; U. S. G. S. P. P. 131D), 
divided Wilcox group of southern Tex. Into (descending) Bigford fm., Carrizo ss., 
and Indio fm. and stated that Bigford fm. is in part contemp. with Carrizo ss. 
and in part younger, and that the Carrizo rests on Indio fm. with uncon. and 
overlap. Thickness of Carrizo 118 to 4 0 0 ± f t 

A. C. ElUsor, 1929 (A. A. P. G. BuU., vol. 13, pp. 1339-1346). Carrizo sands memb. 
of Claiborne irn.-r-ln Tex., on W. side of Sabine uplift, occurs a flne-teitured, clean, 
white, micaceous sand below Reklaw memb. of Claiborne and above Wilcox fm. 
On the surface this sand can be traced Into Carrizo sands of Milam Co. I t is 
Uthologlcally different from the Wilcox and separated from It by an uncon. For 
the-e reasons It Is placed In the Claiborne, rather than In the Wilcox. 

P. B. Plummer, 1933 (Unlv. Tex. BuU. 3232, p. 614). Owen did not designate type 
loc. Berry stated type loc. IB the outcrop in the quarries % ml. W. of Carrizo 
Springs. These quarries are now thought to lie in base of the Reklaw and not 
in the original series of underlying sands deflned as Carrizo. Geologists working 
in dist. agree that if a type loc. Is to be designated, it should be the exposure 
known as Brand Rock on Pefia Creek W. of Carrizo Springs. The Carrizo sand Is 
basal fm. of Claiborne group. Grades Into overlying Reklaw memb. of Mount 
Selman fm. and is uncon. on Wilcox. So closely resembles the younger Queen City 
sand that for long time It was believed to be same as Queen C^ty. 

T h e C a r r i z o s a n d is n o w ass igned by mos t geologis ts to C l a i b o r n e g r o u p . 
(See u n d e r M o u n t S e l m a n fm., 1932 a n d l a t e r en t r i e s . ) I t is t r e a t e d by 
T e x . Geol. Su rv . a n d U. S. Geol . S u r v e y a s a d i s t i n c t fm. u n d e r l y i n g 
M o u n t S e l m a n fm. a n d ove r ly ing the Wilcox . B u t A. D e u s s e n (19S4 a n d 
1936, A. A. P . G. BuU.) t r e a t e d i t a s b a s a l memb . of Mount Se lman fm. 

t C a r r i z o f o r m a t i o n . 

P r e - C a m b r i a n : W e s t e r n T e x a s ( V a n H o r n r e g i o n ) . 
See Ca r r i zo M t n sch is t , 1891 e n t r y . 
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t C a r r i z o f o r m a t i o n . 

M i o c e n e : S o u t h e r n Ca l i fo rn ia ( I m p e r i a l and S a n Diego C o u n t i e s ) . 

J. P. Smith, 1910 (Jour. GeoL, voL 18, No. 3, chart opp. p. 226). Carrizc fm., sss. 
with Pceten carrizoenaia and P . oerroaenais. Of upper Mio. age. Older than San 
Diego. 

W. S. W. Kew, 1914 (Calit Univ. Pub. Dept. Geol. Bull., vol. 8, pp. 39-46 and map) . 
[Called Carrizo fm. on map ; no text heading; throughout description called Carrizo 
fm. and Carrisio Creek fm.] At type loc. divided, on lithologic and biologic grounds, 
Into Lower Division and tipper Division. Tbe upper div. is about 2,000 ft, thick In 
Carrizo Valley, and consists of fine-grained muddy ss. and sh. I t extends N. along 
W. side of Salton Sea to Santa Rosa Mtns, which is most northerly limit of tlie beds 
in this region. The lower div, consists of about 200 ft. of more or less coarse arko
sic ss., locally conglomeratic, underlain by a coarse angular cgl. of subaqueous origin 
and reddish color. Total thickness of fm. probably 2,500 ft. Rests on erode<l 
surface of basement complex or, in places, on a flow of andesite. 

J. P. Buwalda and W. L. Stanton, 1930 (Set, n. s., vol. 71, pp. 104-108). Carrizo fm. 
is Mio. or lower Plio. 

W. P. Woodring, 1931 (Carnegie Inst. Wash. Pub. 418, pp. 1-25). "Carrizo fm." 
of Kew (preoccupied) included the marine Imperial fm. (late lower Mio.) and a t 
least basal part of overlying nonmarine deposits of upper or middle Mio. age here 
named Palm Spring fm. 

See a lso \ C a r r ' u o Creek beds a n d I m p e r i a l fm. 

N a m e d for e x p o s u r e s in b r o a d val ley of C a r r i z o Creek i m m e d i a t e l y N . of 

Coyote Mtn , I m p e r i a l Co. 

1 C a r r i z o Creek beds. 
-Miocene: S o u t h e r n Ca l i fo rn ia ( I m p e r i a l C o u n t y ) . 

C. R. Orcutt, 1890 (Callt State Min. B u r 10th Ann. Rept., p. 915). Carrizo Creek 
oyster beds.—Shales and clays of light-brown or pinkish color, through which 
Carrizo Creek has l>een cut. Tentatively assigned to Mio. 

T. W. Vaughan, 1917 (U. S, G, S. P. P, 98, pp. 355-386). The fauna ot Carrizo 
Creek Is related to Plio. and post-Pllo. faunas ot Fla. and West Indies and can 
scarcely bo older than lower PUo. 

W. S. W. Kew, 1920 (U. S. G. S. Press Bull. 447, June 1920). These beds are 
known as Carrizo Creek beds, from extensive outcrops on Carrizo Creek, but can 
also be seen along W. side of valley around Coyote Mtn, at Yuba Buttes and at 
Superstition Mtn, as well as nt San Felipe Valley, W. of Salton Sea, and at places 
N. of San Gorgonio Pass, In Riverside Co. Remnants of these beds rest on the 
crystalline rocks a t elev. as high' as 2,000 ft, above present level of valley. The 
Carrizo Creek beds consist mainly of tan-colored well-bedded sandy shales or slits, 
but Include small amounts of ss, and clayey sh. At some places, as on Carrizo Creek, 
they contain numerous marine fossils, the remains of animals that Uved probably 
in PUo, time. 

See also Warrizo fm„ W. S. W. Kew, 1914. 
In 1926 (Calif. Acad, Sci. Proc, 4th ser., vol. 14, p. 434) G. D. Hanna named 

these beds Imperial fm. 
In 1931 (Carnegie Inst. Wash- Pub. 418, pp. 1-25) W. P. Woodring divided 

these beds into Palm Spring fm, above (nonmarine) aud Imperial fm, 
(restricted) below (marine), 

Carrizo Mountain schist. 
Pre-Cambrian: Western Texas (Van Horn region). 
W. H, von Streeruwltz, 1891 (Tex, Geol, Surv. 2d Ann. Rept , 1890, pp, 681-683). 

Carrizo schists.—The S, part of Carrizo Mtns is built up of reddish, gray, and 
lighter and darker greenish crystalline schists, with numerous quartz dykes, tilted 
and upheaved by this quartz and hy granitic and granitoid rocks, which on N, 
aud NW. side protrude through the schists. On S. side these schists disappear 
under lss., and these under the recent soil of the flats and gravel hills. • • • 
The crystalline schists cross Texas & Pacific Ry near Allamore, running into a low 
ridge, which 6 mi. W. of Van Horn Station disappears in the flat at foot of the 
Carbf. cliffs, which rest on non-fossiliferous red aud brown sSs, and grit. * • • 
The grit in its most southern exposure in Carrizo Mtns occurs in Round Mtn at 
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AUamore, rising above the flat and the low Carbf. Is. hills tha t run paraUel with 
Texas & Pacific Ry to about 1 mi. W. of AUamore. On E. side of this gritty butte 
the red schistose rocks disappear under the grit strata, reappearing occasionally In 
the more northern part of Carrizo Mtns, together with serpentinous, basaltic, and 
greenstone intrusions. 

G. B. Richardson, 1914 (U. S. G. S. Van Horn folio. No. 194, p. 3) . Carrizo fm.— 
A complex of qtzite, sL, a variety of schists, and metamorphosed igneous rocks, 
which outcrops in Carrizo Mtns S, of Texas & Pacific Ry, The schists are chiefly 
of sed, origin, hut a small part of fm. consists of schists which presumably repre
sent igneous sills that were injected in thin layers btw. the sediments. Oldest 
exposed fm. in Carrizo Mtns in Van Horn quad. Underlies (sequence concealed) 
Mlllican fm. 

B e c a u s e of conflict of C a r r i z o w i t h t h e Eocene C a r r i z o s a n d of Tex , , t h e 
Tex , Geol, Su rvey and U, S. Geol, Survey n o w cal l t h i s fm. C a r r i z o M t n 
schis t . 

N a m e d for C a r r i z o Mtns , El P a s o Co, 

Ca r ro l l m o r a i n e . 
See u n d e r B e t h l e h e m m o r a i n e . 

C a r r o l l s and . 
A s u b s u r f a c e sand in Monongahe l a fm. ( P e n n . ) of W. Va., t h a t l ies a t o r 

n e a r hor izon of Un ion town ss. m e m b . 

t C a r r o l i t o n l imes tone . 
M i s s i s s i p p i a n : N o r t h w e s t e r n A r k a n s a s ( E u r e k a S p r i n g s - H a r r i s o n r e g i o n ) . 

H. S. Williams, 1900 (Ark. Geol. Surv. Ann. Rept. 1802. vol. 5. pp. 334-337). 
CarroIIton Is.—Gray Is., exposed in cliff in ravine in CarroIIton [Carroll Co.] carry
ing fauna evidently more recent than that ot Red Marbles [St. Joe Is. memb.] of 
other parts of State, but sections observed do not present the two fms, in strat, 
sequence. Contains Burlington and Keokuk fossils and represents about same fauna 
as that of Boone chert. 

I s u p p e r 90 ft, of Boone Is, (See A. H, P u r d u e and H, D, Miser , U. S, G, S, 
E u r e k a S p r i n g s - H a r r i s o n folio. No, 202, p, 10, 1916.) 

Car ro I I ton M o u n t a i n p o r p h y r y . 

See C a r l t o n p o r p h y r y . 

C a r s o n l a v a . 

A g e ( ? ) : .Southwes te rn W a s h i n g t o n ( n e a r C a r s o n ) . 

I, A, Williams, 1916 (Oreg, Bur. Mines and GeoL, Min. Res. Oreg., vol. 2, No. 3, 
pp. 95-96). Carson lava.—Dark-gray beds of blocky lava that obviously came as 
a series of heavy flows. Rises above Carson Station, Wash., and extends E. to the 
deeply incised canyon of Wind River [Skamania Co.], 

C a r s o n Creek f o r m a t i o n . 

Age ( ? ) : N o r t h e r n (California ( C a l a v e r a s C o u n t y ) . 

P. A. Moss, 1927 (Eng. and Mm. Jour., vol. 124, pp. 1010-1011). In Carson HIU 
area the oldest rocks constitute a sed. and volcanic series at least 5,000 ft. thick, 
to which I have given local name of "Carson Creek fm." It Is best exposed W. 
of Carson HIU. Sediments in lower part are chiefly cgls. with a few thin partings 
of SB. Near bottom Is a series of hornblende-dacite lava flows and rhyollte tuffs 
900 to 1,700 ft. thick. Upper part ot fm. Is sL, mostly tuffaceous, with several 
lenses of Is, and beds of andesltic crystal tuff. At top Is a thick and massive bed 
of andesltic tuff, in places containing much admixed sediment, 

C a r s o n i a n se r i e s . 

A t e r m proposed by C, [R . ] Keyes , 192,^ ( P a n - A m . Geol, , vol. 40, pp. 52, 78 ) , 
" for t h e Mid Q u a t e r n i c s a n d s a n d g r a v e l s over ly ing t h e L a h o n t a n l ake 
beds, espec ia l ly well exposed in t h e va l l eys of t h e C a r s o n a n d T r u c k e e 
R i v e r s in w e s t e r n N e v a d a . " 
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Cartago formation. 
Eocene (?) : Costa Rica. 
E. B. Branson, 1928 (Mo. Unlv. Studies, voL 3, No. 1, p, 62). [Assigned to Bo. (?) , ] 

Carters limestone member (of Lowville Umestone), 
Middle Ordovician: Central Tennessee (Nashville dome). 
J, M, Safford, 1869 (Geol. Tenn., pp. 258-268). Carter's Creek Is.—Heavy-bedded, 

light blue or dove-colored, fossiliferous Is., upper part often gray. Thickness 60 to 
100 ft. Top fm. of Trenton or Lebanon [Stones River] group. Underlies Orthis 
bed [Hermitage f m ] of Nashville group, and overlies Glade [Lebanon] Is. [This 
deflnition of Carters Is. (for beds underlying Hermitage fm. and overlying Lebanon 
Is.) was followed In all Tenn. repts up to 1932, although paleontologists have in 
recent years excluded it from Stones River group and assigned It to Lowville 
epoch.] 

E. O. Ulrlch and C. W. Hayes, 1903 (U. S. G. S. Columbia folio. No. 90), Included 
Carters Is. In Stones River group, as did E. O. Ulrlch In 1911 (GeoL Soc. Am. 
Bull., vol. 22). 

H. S. Bassler, 1915 (U. S.Nat . Mus. Bull. 92, vol. 2, pi. 1), stated that Lebanon Is. 
Is top fm. of Stones River group, but did not say where Carters Is. belongs. 

R. S. Bassler, 1919 (Md. Geol. Surv. Camb. and Ord. vol., p. 51), replaced Carters Is. 
with Lowville Is., and showed two fms. (which he called Upper Decorah sh. below 
and CurdsviUe above) separating the Lowville (Carters) from Hermitage la. In 
Nashville dome, but without explanation as to whether these two fms. were sub
tracted from the Hermitage or the Carters of previous Tenn. repts. 

J . J . Galloway, 1919 (Tenn. Geol. Surv. Bull. 22), described Carters la. of Ruther
ford Co., Tenn., as of Black River age, as uncon. underlying Hermitage fm., and 
as uncon. overlying Lebanon Is., and In his section and map showed no intervenlun 
fm., but In his text he stated that Black River group In this Co. possibly in
cludes an unnamed fm. occurring as a lens above the Carters In SE. part of Co., 
of Decorah age. 

P. E. Raymond, 1922 (Geol. Soc. Am. Bull., vol, 33, p. 585), stated that there Is no 
fm. Intervening btw. Carters and Hermitage In centra. Tenn. 

E. 0. Ulrlch, 1924 (Tenn. Dept Ed., Dlv. Geol. Bull. 31, p. 16), deflned Carters Is. 
as 110 ft. thick, as of Lowville age, and as uncon. overlain by Hermitage sh. and 
uncon. underlain by Lebanon Is. 

R. S. Bassler, 1932 (Tenn. Dept. Ed., Dlv. Geol. Bull. 38), restricted Carters to lower 
beds of Lowvllle age In Tenn., correlated the upper beds with Tyrone Is. of Ky., 
and called them Tyrone In Tenn. The upper beds of LowviUe age (their Tyrone) 
are said by Ulrlch and Bassler not to be present at Carters type loc, but Bassler 
stated (p. 63) that they outcrop a short distance beyond the Carters Creek area. 

A. M. Piper, 1932 (U. S. G. S. W. 8. P. 640, p. 52), adopted Bossier's restricted 
deflnition, applying Lowville Is. to beds called Carters Is. since 1869; restricting 
Carters to lower part of beds heretofore included under that name, or to the mas
sive, compact, white, or Ught-gray cherty Is., which he designated as Carters la. 
memb. of Lowville Is., and did not apply any name to upper memb. of LowvUle is. 

Named for exposures on Carters Creek, Maury C!o. 

tCarters Creek limestone. 
Middle Ordovician: Ontral Tennessee. 
See Carters Is., adopted name. 

Cartersville formation. 
Lower Cambrian: Northwestern Georgia (CartersvlUe district). 
H. K. Shearer, 1918 (Ga. Geol. Surv. BuU. 34, pp. 48--49, 128-163). Carteraville 

fm.— (Name suggested by L. LaForge.) Sh., sL, and feldspathic ss., most of it 
characterized by an unusually high content of potash. Soft light-colored sh. makes 
up greater part ot fm. The si. Is gray or purplish gray and forms minor beda 
and lenses, the thickness of any single lens rarely exceeding 50 ft. The fm. 
contains a number of thin beds of common siliceous ss.. some of It so hard as to 
properly be called qtzite. In vicinity of Cartersville the fm. Is entirely soft 
shales. Thickness about 1,000 ft. Underlies Conasanga fm., and might be con
sidered a memb. of Conasanga, but It carries more potash than latter and lss. a re 
lacking. Overlies Beaver [Shady] is. Is probably contemp. with Rome fm., 
Apison sh., and Watauga sh., but exposures are not continuous with those Ims. 
and lithology Is very different, hence the local name Carteraville fm. 

Named for exposures iu vicinity of CartersvUle, Bartow Co. 
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C a r t e r s v i l l e g r a n i t e . 
P r e - C a m b r i a n : C e n t r a l Vi rg in ia . 

A. I. Jonas, 1928 (Va. Geol. Surv. prel. ed. of geoL map of V a ) , Cariersville granite.— 
Muscovite granite intrusive into Glenarm series. Mapped at and around Carters
ville, Chimberland Co. 

C a r t e r v i l l e f o r m a t i o n . 
Mis s i s s ipp ian ( l a t e ) : S o u t h w e s t e r n M i s s o u r i . 

C. E. Slebenthal, 1907 (U. S. G. S. Joplln folio. No. 148). Carterville fm.—Light to 
dark shales and shaly and oolitic lss. with some massive soft to hard sss. Thickness 
0 to 50 ft. Uncon. underlies Cherokee fm. and uncon. overlies Boone fm., the upper 
100 ft. of which, above Short Creek oolite memb., conslBts of Is. containing the 
Carthage quarry beds. The CartervlUe fm. contains Chester fossils (listed). 
Named for exposures Just W. of Carterville, Jasper Co. 

B. B. Branson, 1918 (Unlv. Mo. Bull. vol. 19, No. 15, p. 71). Carterville fm. is con
temp. with Aux Vases ss. Was formed In a bay tha t advanced in SW. Mo. 

C a r t h a g e l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y a n d s o u t h e r n lUlnois . 

D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, pp. 60, 61) and 1857 (Ky. Geol. Surv. vol. 3, 
p. 18). Carthage Is.—Lies in upper part of Coal Measures of southwestern coal 
fleld bordering Ohio River 1 mi. below Uniontown [Union Co., Ky.] , where it is 
about 8 ft. thick. Separated from overlying coal No. 18 by 50 ft. of ss. and sh. 

N a m e d for C a r t h a g e S e t t l e m e n t (no longer in exlsl;ence) on Ohio R ive r , in 
Union Co., Ky. , j u s t above m o u t h of W a b a s h R ive r . 

L ies in u p p e r p a r t of M c L e a n s b o r o fm. 

C a r t h a g e l imes tone . 

Mis s i s s ipp i an ( W a r s a w ) : S o u t h w e s t e r n Missour i . 

J . A. GaUaher, 1898 (Mo. Geol. Surv. Blen. Rept. pp. 30, 37, 38). Keokuk or Carthage 
Is.—Crystalline Is. distinguished by numerous crlnolds. Forms, with Burlington Is., 
principal country rocks ot marvelous lead and zinc deposits of SW. Mo. 

E. R. Buckley, 1911 (Types of ore deposits, p. 117). Carihage Is. consists of 100 ft. 
of practically noncherty crystalline Is. forming top memb. of Burlington fm. [not 
Burlington]. OverUes Short Creek oolite memb. and underlies, uncon., Chester. 

I s u p p e r p a r t of Boone Is. T h e S h o r t C r e e k ool i te a n d t h e over ly ing Is. 
a r e n o w cons idered t o be of W a r s a w age . 

N a m e d for e x p o s u r e s a t C a r t h a g e , J a s p e r Co. 

C a r t h a g e m o r a i n e . 
P l e i s t o c e n e : N o r t h w e s t e r n N e w York ( L e w i s a n d Jefferson C o u n t i e s ) . 

A. F. Buddington, 1934 (N. Y. State Mus. BuU. 296, p. 42). In Antwerp and Carthage 
quads. Named for town. 

C a r t r i g h t s a n d . 

A s u b s u r f a c e s a n d in T e g u a fm. (Eocene ) of P e t t u s a r e a . B e e Co., SE . T e x a s . 

Ga rwood f o r m a t i o n . 

M i s s i s s i p p i a n : S o u t h e a s t e r n I n d i a n a . 

P. B. Stockdale, 1929 (Ohio Jour. ScL, vol. 29, No. 4, p. 170). See under Borden 
group. 

P. B. Stockdale, 1930 (Geol.-Soc Am. BuU., voL 41, p. 197). 
P. B. Stockdale, 1931 (Geol. Soc. Am. BuU., vol. 42, p. 709). Garwood fm.—At S., 

in Ind., it is a t most places a massive, flne-gralned ss. or siltstone. Here and there 
a silty facies displays a shaly appearance where^ weathered. In places highly 
fossiliferous. [Fossils listed.] In N. part of unglaciated outcrop area the tm. 
displays a number of lithologic facies varying from argllL sh. and shaly slltstone 
to a bedded succession of thin, resistant ss. beds and shaly layers. Thickness 105 to 
150 ft. Underlies Floyds Knob fm. and overlies Locust Point fm. 

P. B. Stockdale, 1931 (Ind. Dept. Cons., Dlv. GeoL, Pub 98, pp. 54, 55, 76, 120-124, 
147). Above Locust Point fm. Is a fm. 115± ft. thick, slightly coarser in texture, 
more massive in structure, and which weathers less readily to a shaly appearance. 
It has commonly been referred to as a ss., but in reality Is more properly designated 
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a sandy slltstone In Floyd Co. Contains a few small geodes and concretions and 
locally a fauna of large brachiopods ; in some places many bryozoans. In part this 
fm. is Holtsclaw as. of Butts. A number of factors make it advisable to propose 
a different name. The term Garwood fm. is proposed in this paper, from village 
of Carwohd (Bridgeport), Clark Co,, lud., 4% ml. SE. of Borden. Underlies Floyds 
Knob fm. and overlies Locust Point fm. [On p. 109 he gives thickness of 240 to 
275 in southern Ind. and 210 In Jefferson Co., Ky. In this rept. geographic names 
arc applied to several local fades of the fm. See also under Rosewood ah.] 

Gary s u b s t a g e . 

P l e i s t o c e n e : Miss i s s ipp i VaUey. 

See under Mankato substage and under Wisconsin stage. 

Casadepaga schist. 

Early Paleozoic or pre-Paleozoic: Northwestern Alaska (Seward Peninsula). 

P. 8. Smith, 1910 (U. S. G. S. Bull. 433, pp. 70-75, maps). Casadepaga schist — 
Metamorphlc schists of igneous origin, seldom auriferous. Assigned to post-Ord. ( ?). 
Determination of igneous origin rests more upon areal and structural relations 
than upon chemical composition. Covers 100 sq. mi. In Solomon and Casadepaga 
quads, one belt along E. part of quads and another along W. part of quads. 

Cascade series. 
Carboniferous (?) : British Columbia. 

A. E. Selwyn, 1872 (Canada Geol. Surv. Rept 1871-72, p. 60). 
G. M. Dawson, 1879 (Canada Geol. Surv. Rept. 1877-78, pp. e3B, 67B, etc.). 

tCascade sandstone. (In Chemung formation.) 

Upper Devonian: Northeastern Pennsylvania (Susquehanna County). 

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Gn, pp. 74-79, 82, 98) . Cascade ss . -^ 
Rather coarse, very hard, yellow sagd rock, full of shells in lower layers. Thick
ness 25 ft. In Susquehanna Co. Makes the flne cliffs which wall In Cascade Creek 
where Erie R. R. crosses It. I Identify this Cascade ss. with Mr. Sherwood's Fail 
Creek cgl. of Rept. G, on Bradford and Tioga Counties, p. 90. [Sherwood called 
this cgl. on Fall Creek Chemung c g l ( t ) , not Fall Creek cgl.] Underlies Mansfield 
reds, and lies about 130 ft. below top of Chemung. 

B. Wlllard, 1936 (Geol. Soc. Am. Bull., voL 47, No. 4, p. 593). Perhaps White's 
correlation of the Fall Creek with Cascade sa. was nearer the truth than Is usually 
supposed. 

t C a s c a d e f o r m a t i o n . 
P r e - C a m b r i a n : N o r t h w e s t e r n Mich igan ( M a r q u e t t e d i s t r i c t ) . 

M. E. Wadsworth, 1890 and 1891 (Lake Superior along the south shore, by Julian 
Ralph, pp. 77 -99 ; 1st ed., 1890; 2d ed., 1891). Cascade fm.—Hornblende schist 
and granite of Cascade or Palmer and nonfragmental Jasplllte and ore of Ishpemlng 
and Negaunee. Best seen at Cascade Range, Marquette dist. Underlies 
Republic fm. 

Applies to lower part of "Archean," according to C. R. Van Hise and C. K. 

Leith (U. S. G. S. Bull. 360, p. 147, 1909). 

tCascade formation. 
Lower Cretaceous: 'Central Montana (Little Belt Jlountains and Fort 

Benton region). 
W. H. Weed, 1899 (U. S. G. S. Fort Benton folio. No. 55). Cascade fm.—Alternating 

sss. and shales, 225 to 520 ft. thick, overlying Ellis fm. and underlying Dakota 
fm. Contains Lower Cret. leaves resembling those from Kootsnie fm. of Canada. 

Includes Kootenai and Morrison (?) fms. 

Named for development In Cascade Co. 

Cascade formation. 

Pleistocene: Central northern Oregon and southwestern Washington. 

See under Cascades fm., 1931 and 1932. 
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C a s c a d e Creek s a n d s t o n e . ( I n C h e m u n g f o r m a t i o n . ) 
U p p e r D e v o n i a n : N o r t h e a s t e r n P e n n s y l v a n i a ( S u s q u e h a n n a a n d W a y n e 

C o u n t i e s ) . 
J . J . Stevenson, 1892 (Am. GeoL, voL 9, p. 2 2 ; Am. Ass. Adv. Sci. P r o c , vol. 40, 

p. 235). Cascade Creek ss. is same as Falls [Fall] Creek ss. of Bradford Co., 
AUegrlppus cgl. of Bedford and Huntingdon Counties, and Lower Chemung cgL 
of Fulton Co. [L C. White named it Cascade aa.] 

C a s c a d e s f o r m a t i o n . 
P l e i s t o c e n e : C e n t r a l n o r t h e r n Oregon a n d s o u t h w e s t e r n W a s h i n g t o n . 

I. A. WUIiams, 1916 (Oreg. B u r Mines and GeoL, Min. Res. Oreg., vol. 2, No. 3) . 
Caacadea fm.—Andesltic ond basaltic lava flows, at least 300 to 500 f t thick. 
Younger than Satsop fm. (preglacial Pleist.). Overlies The Dalles tuff btw, forks 
of Mill Creek, May prove to be a recent valley flow, 

J . P. Buwalda and B, N. Moore, 1930 (Carnegie I n s t Wash, Pub, 404, p, 25), 
Oaaoades fm.—^Mainly basaltic lavas and tuffs uncon, overlying The Dalles 
beds. Age unknown, 

B, T, Hodge, 1931 (Geol, Soc, Am, Bull., vol, 42, Dec 1931, p, 965), Cascade fin.-— 
Middle i'leist. Chiefly lava flows; sed, material almost nonexistent. Comprises 
entire series of flows that form Cascade Mtns, Lies on Dalles fm, (Pleist. 
or late PUo,), 

B, T, Hodge, 1982 (Oreg, Unlv, Pub, Geol, ser., vol. 1, No. 5. p. 5) . Cascade fm. 
proposed for the great mass of lavas that cap northern two-thirds of Cascade 
Mtns in Oreg. and that lie on top of Madras fm, and are older than the inter-
canyon lavas that occur in the vaUeys cut in its surface. Tentatively, there
fore, it Includes all lavas younger than Madras fm, and older than Recent. 
Dominantly andesltic with a tew basalts and some trachyte. Btw. the lava 
flows are thin beds of volcanic ash which thicken to W. [Accompanying geol. 
map, of a part of central northern Wash. (120° to 121" .30', 44° to 46°), shows 
Cascade fm. (Pleist. and Plio.) underlain by Madras fm, (PUo,), and states that 
Madras fm, of this map includes beds to N, that have been variously known as 
The Dalles beda aud Sataop fm.] 

C a s c a d i a f o r m a t i o n . 

Oligocene a n d Miocene ( ? ) : C e n t r a l n o r t h e r n Oregon ( C a s c a d e M o u n t a i n s ) . 

B. T, Hodge, 1928 (Pan-Am, GeoL, vol, 49, pp, 341-356), Cascadia fm.—A number 
of widespread basic aggls,, tuffs, and some basaltic lava flows, which constitute • 
an important part of terranal succession on W. sides of the Cascades, Uncon. 
underlies Columbia basalts and uncon, overlies what looks like typical Clarno 
rhyollte. Is strat, equlv, of John Day fm. Exposed near Cascadia [Linn Co,], 
Assigned to Ollg. 

C a s c a d i a n s t a g e . 
P l e i s t o c e n e : Oregon. 

E T, Hodge, 1930 (.Monthly Weather Rev,, vol, 58, pp. 405-411). Caacadian stage 
(Pleiat.).—The older epoch of glaciation In Oreg. Possibly correlates with the 
Admiralty, the oldest ice epoch In Wash. Separated from the younger (Jeffer-
sonlan) glacial stage by Willamettlan inter-glacial stage. There Is evidence of 
Intense glaciation on E. side of Cascade Plateau. 

C a s c a d i a n r evo lu t ion . 

A t e r m t h a t h a s been app l i ed (C . Schuche r t , T e x t b o o k geol., p t 2, p . 612, 
1924) to t h e pe r iod of up l i f t of C a s c a d e Mtns , Oreg., b e g i n n i n g in m i d d l e 
Miocene a n d c o n t i n u i n g in to p r e s e n t t ime. T h e 1933 Tex tbook geol. 
of C. S c h u c h e r t a n d C. O. D u n b a r a s s igned th i s r evo lu t ion to u p p e r P l io . 
a n d P le i s t . 

C a s c a d l l l a s h a l e m e m b e r . 

Uppe r D e v o n i a n : C e n t r a l N e w York ( I t h a c a r e g i o n ) . 

K. B. Caster, 1933 (Geol. Soc. Am. BuU., vol. 44, No. 1, p. 202). Caacadilla ah. 
memb., 150 ft. thick, basal dlv. of Ithaca fades subgroup of Ithaca-Enfleld group 
of fms. In Ithaca region. Contains Paracyclaa lirata fauna in middle. Overlies 
Middlesex sh. [Derivation of name not stated.] 
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Casco Bay g r o u p . 

C a r b o n i f e r o u s ( P e n n s y l v a n i a n ? ) : S o u t h w e s t e r n M a i n e . 
P. J. Katz, 1917 (Wash. Acad. ScL Jour., vol. 7, p. 108). Caaco Bay group.— 

Occupies an area about 12 mi. wide and 30 mi. long, extending along coast 
from Saco, Maine, to head of Casco Bay. Consists of (descending) Mackworth sL, 
Jewell phyllite, Spurwink is., Scarboro phyllite. Diamond Island sL, Spring 
Point greenstone, and Cape Elizabeth fm. [See also U. S. G. S. P. P. 108, pp. 
170-172.] Assigned to Penn. (?) . Named for development in and around Casco 
Bay. 

O n 1933 geol. m a p of Maine , by A. Ke i th , these rocks a r e m a p p e d a s P e n n . 

Casey Umes tone . 

Midd le D e v o n i a n ( H a m i l t o n ) : S o u t h e r n c e n t r a l K e n t u c k y (Casey C o u n t y ) . 

T. E. Savage, 1930 (Ky. Geol. Surv., se r 6, vol. 33, pp. 12, 143-144). Caaey la.— 
Upper 3 to 8 ft. or more consists of thick-bedded, gray, rather flne-grained Is. with 
numerous Irregular masses of chert. Lower 2 or more ft. consists of somewhat 
sandy Is., In lower part of which Is a 2-Inch band crowded with shells of 
Ambocoelia umbonata. Is of Hamilton age. Underlies Duflin layer (basal bed of 
New Albany sh.) and uncon. overlies Beechwood memb. of Sellersburg Is. Blx-
poBed near Kidd's store, in SW. part of CTasey Co. Named for Casey Co., where 
relation of this Is. to Beechwood Is. memb. was flrst distinguished. In central 
Ky. the Casey Is. is top memb. of Boyle Is. 

Casey l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n lUino i s ( C l a r k (> ) imty ) . 

See 1934 e n t r y u n d e r L a S a l l e Is. memb. , w h i c h r eco rds t h e only k n o w n u s e 

of n a m e . D e r i v a t i o n u n k n o w n . 

Casey s a n d s . 

N a m e app l i ed to s o m e sha l l ow s u b s u r f a c e s a n d s h igh iu C a r b o n d a l e fm. 
( P e n n . ) of C l a r k , Coles, C u m b e r l a n d , a n d E d g a r Coimt ies , c e n t r a l eas t 

e r n IU. (See IU. Geol. Su rv . Bu l l . 54, i ndex . ) 

Caseyv i l l e s a n d s t o n e . (Of Po t t sv iUe g roup . ) 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y a n d s o u t h e a s t e r n I l l ino is . 
D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, pp. 48, 49, 62, and plate showing section 

of Lower Coal Measures). Caseyville as. (also CaaeyvUle cgl.).—Pebbly ss. and cgl. 
[thickness not stated] resting on Millstone Grit In western Ky. [In some places 
In this rept these beds seem to be treated as part of "Millstone grit," but in 
plate showing section of Lower Coal Measures they rest on "Millstone g r i t " ] 

L. C. Glenn, 1912 (Ky. Geol. Surv. Rept Prog. 1910 and 1911, p. 27). Caseyville cgl.— 
Coarse, cross-bedded, conglomeratic, cliff-forming sss.. In 20 to 60-foot beds, alternat
ing with thin beds of sh. up to. 20 ft. thiek, containing thin coal seams. Thickness 
about 200 ft. Uncon. overlies Miss, and underlies Tradewater fm. [This Is 
adopted deflnition.] 

N a m e d for Caseyvi l le , Un ion Co., K y . 

C a s h a q u a s h a l e . 

U p p e r D e v o n i a n : W e s t e r n a n d c e n t r a l N e w York. 
J . HaU, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 390-391, 409, 423, 462-455). Cashaqua 

sh.—On the Genesee It consists of a mass of green crumbling sh. 110 ft. thick, 
occasionally containing thin concretionary layers of ss. On Cayuga and Seneca 
Lakes, more particularly at Penn Yan, It consists of ss., sh., etc. Named for ex
posures on Cashaqua Creek [Livingston Co.], above Junction of Genesee Valley 
canal. Occupies Interval btw. Ithaca group above and upper black sh'. that over
Ues Tully Is., but In central N. Y. the Ithaca Is absent, and Gardeau or Lower 
Fucoidal group overlies the Cashaqua. 

J. HaU, 1843 (Geol. N. Y., 4th d i s t ) . Cashaqua sh. Is 110 f t thick on the Genesee, 
33 ft. ori Eighteen-Mile Creek, on Lake Erie. OverUes Genesee si. ( = Upper Black 
Bl. and Black sh. and si. of previous Ann. Repts). Included In Portage or Nunda 
group. [The Immediately overlying sh. (which was Included In Gardeau "group" 
of Hall) is now called Rhineatreet ah., and the underlying sh. (which was originally 
Included In Genesee sh.) has been named Midileaew ah. This is present generally 
accepted deflnition of Cashaqua ah.] 
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C a s m a l i a gyps i f e rous sha le . 
C a s m a l i a r ed beds . 

M i o c e n e : S o u t h e r n Ca l i fo rn ia ( S a n t a M a r i a d i s t r i c t ) . 

H. W. Hoots and S. C. Herold, 1935 (Geol. of n a t gas, A. A. P. G., p. 156). Casmalia 
gypsiferous ah.—Gypsiferous cluy sh. contemp. with Casmalia Red Beds (red beds 
with Is. lentils), probably of continental origin. Ot Mio. age. Thickness 2,800+ f t 
Occur in Casmalia Hills, Santa Maria dist. Conformably underlie "Monterey" 
and are younger than, but not in contact with, Vaqueros fro. 

C a s o n s h a l e . 
Uppe r Ordov ic i an ( R i c h m o n d ) : N o r t h e r n A r k a n s a s . 

H. S. WlUlams, 1894 (Am. Jour. Sci., 3d. vol. 48, pp. 325-331). St. Clalr Is. of 
Dr. Penro.se includes beds ranging in age from Cincinnati to Niagara, and should 
be divided Into three fms., here named (descending) ; Cason Is. (containing CUnton-
Niagara founa) [later replaced by St. Clair Is. underlain by Brassfleld I s . ] ; Caaon 
sh. (the manganese-bearing shales) ; and St. Clair la. (restricted to beds containing 
Trenton fauna). The Cason sh. and underlying St. Clalr Is. [later replaced by 
Folk Bayou la. and now divided into Fernvale Is, and Kimmswick Is,] are separated 
by an erosion uncon,, the Cason sh, either resting on St, Clalr Is, [Fernvale Is,] or 
In hollows in it, or in hollows in older Izard Is, 

E, 0, Ulrlch, 1911 (Geol, Soc, Am, Bull,, voL 22, pL 28, pp, 421, 486, B58, 559) 
restricted St, Clalr Is, to beda of Niagaran age, and extended Brassfleld Is, westward 
to cover the beds of Medina age previously Included in St. Clair Is, [The Cason sh. 
as now defined therefore underlies Brassfleld Is,, overlies Fernvale Is. (upper part 
ot tPolk Bayou Is,), and contains Richmond fossils,] 

N a m e d for Cason t r a c t , n e a r Ba tesv i l l e , I n d e p e n d e n c e Co, 

t C a s o n l imes tone . 
S i l u r i a n ( N i a g a r a n a n d l a t e M e d i n a ) : N o r t h e r n Arkan.sas . 

H. S, WiUiams, 1894 (Am, Jour, Scl,, 3d, vol, 48, pp, 325-331), Cason Is,—Upper 
part of St, Clair Is, of Dr, Penrose, or beds immediately overlying the manganese-
bearing beds here named Cason sh. Contains fauna about = Waldron fauna of 
Ind. and Clinton-Niagara fauna of N. Y. Is lithologically distinct and should be 
separated from underlying beds, which contain an Ord, fauna. Thickness 100 to 
110 ft. Underlies Syiamore ss,, or, where that is absent. Eureka [Chattanooga] sh, 

H, S, WiUiams, 1900 (Ark, Geol, Surv, Ann. Rept. 1892, vol. 5, pp, 281-301), Nome 
Cason Is. abandoned and name St. Clair la. restricted to Is. overlying the manganese-
bearing beds (Cason sh.), which outcrops at St. Clair Springs. For is. underlying 
Cason sh., which does not outcrop in region of St. Clair Springs, J. C. Branner's 
suggested name Polk Bayou Is. is adopted. St. Clair Is. us here restricted underUes 
Syiamore ss. or Eureka sh. 

R e p l a c e d by St. C la i r Is. ( r e s t r i c t e d sense of E, 0 . Ulr ieh , 1911) and 
Brassf le ld Is, 

N a m e d for Cason t r a c t , ne.ir Ba tesv i l l e , I n d e p e n d e n c e Co, 

C a s p e r f o r m a t i o n . 

P e n n s y l v a n i a n , a n d in some a r e a s MLssissippii in: SouthCM.stern W y o m i n g 
( L a r a m i e B a s i n ) , 

N, H. Darton, 1908 (Geol. Soc. Am. Bull., vol. 19, pp. 407, 413, 414, 416, 418-^30). 
From Casper Raiige southward Tensleep ss., Amsden fm., and Madison Is. give place 
to Casper fm., 500 to 1,000 ft. thick, consisting of lss. generally lying on and 
overlain by gray S5. In Laramie region and southward these rocka merge Unto 
red grits. [Page 407.] The name Caiper fm. is proposed for the Iss. and sss, 
constituting greater part of sed, rocks in Casper and Laramie Mtns, These rocks 
represent SE, extensiou of Amsden and Ten,'ileep fms,, but are so changed In char
acter and indefinite in strat . limits that correlation is not desirable and new name 
is required. The Ca.sper lies uncon. on pre-Camb, rocka In greater part of area, 
but possibly to N. the basal ss, represents an attenuated E, extension ot Deadwood 
fm, [Upper Camb,], and In eastern Carbon and Natrona Counties there may also 
be a small amount of Madison Is. a t base, but at present there Is no evidence on 
which to separate these. The plain on which the fm. lies rises to S., so that lowest 
beds Included in N. part of area are not present nt Laramie and southward. The 
fm. caps Casper Mtn and the series of high ridges extending from E. of Freeland 
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nearly to Douglas. It extends along both slopes of Laramie Mtns, but In places 
. Is hidden by Tert . deposits, especially in NW. part of Laramie Co. I t extends 

around S. end of Laramie Basin and along W. side of that basin as far N. as 
Jelm Mtn, beyond which It Is dropped far beneath surface by the great fault which 
follows B. Bide of Medicine Bow Mtns. In Colo., along B. side of Front Range, the 
fm. consists mostly of red beds and becomes Fountain fm. As there is overlap ot 
higher beds to S., It is probable that a t latitude uf Laramie, and even for some 
distance farther N., the Casper fin. is entirely of Penn. age. 

S. H. Knight, 1929 (Univ. Wyo. Pub. Scl., GeoL, vol. 1, No. 1) . Casper fm, re-
atricted.—W. T. Lee (U. S. G. S. P. P. 149, p. 67, 1927) pointed out that Casper fm. 
as used by Darton is composite fm. and in bis opinion name should be abandoned. 
In view of fact that Casper has for 20 years been used to designate the sediments 
flanking Laramie Range, and Is appropriate. It does not seem advisable to abandon 
It ond substitute the later name Ingleside, as suggested by Lee. The Ingleslde rests 
on Fountain fm., and writer considers it as representing the southern attenuate 
extension of the Casper [restricted]. In this paper Casper fm. Is restricted to the 
rocks to which the name was originally applied, except that Fountain Im. and 
Madison Is. are not included. Writer believes that Fountain and Casper fms. are. 
In part at least, contemp., and tha t Casper as here restricted in part overlies 
Fountain fm. Evidence does not substantiate marked nncon., as suggested by 
Lee. Thickness ot Casper fm. as here restricted ranges from 208 ft. in Centennial 
section to max. of 695 ft. in Plumbago Canyon section. 

A. K. MUler and H. D. Thomas, 1936 (Jour. Pal., voL 10, No. 8, pp. 716 - f ) . In type 
region, around Casper Mtn, the lower part of the sequence Is Miss, and is now 
generaUy eliminated from the Casper. I t seems to us tha t it is impossible, with
out a great deal of additional strat . knowledge, to devise a satisfactory nomen
clature for the beds In Laramie Basin which were called Casper by Darton. For 
present, therefore. It will perhaps be best in areas where the Fountain is present, 
as In 8. part of Laramie Basin, to use Oaaper in Knight's restricted sense. But in 
N. part of basin, where the Fountain beds seem to be replaced by others of differ
ent Uthology, there Is no name to use except Casper In Darton's sense, excluding, 
of course, the Miss, s t ra ta which In some places occur btw. the Casper and the 
pre-Camb. granite. 

T h e U. S. Geol. S u r v e y st lU u s e s t h e local n a m e C a s p e r fm. a s deflned 

by D a r t o n . A s t h u s deflned t h e fm. r e s t s uncon . on pre-(3amb. g r a n i t e . 

C a s s l imes tone . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a . 

G. E. Condra, 1927 (Nebr. GeoL Surv. Bull. 1, 2d ser , pp. 41, 58) . Cass U., 12 ft. 
thick, overlies Plattford sh. and l ier 13± f t below White Cloud sh., aU in Scranton 
sh. Named for exposures along Platte River NW. of South Bend, Cass Co. 

G. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., p. 11). Cos* Is. is abandoned, 
as another name [what?] has priority. 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 210). fCasg Is. abandoned. Does 
not belong In Scranton sh. [Did not explain where it does belong.] 

E. C. Reed (Asst State GeoL Nebr ) , 1938 (letter dated Oct 16). Case la. is stiU 
being nsed in Nebr. It is not yet definitely known which bed in Kans. and Mo. is its 
equiv., and until this is decided Caas wlU be used. We believe it may be •= Ama-

..ztmia. or HaskeU Is. 

Cassada-Qarden gravels. 
Miocene to Eocene: West Indies (Antigua). 
J, W. W. Spencer, 1901 (London Geol. Soc. Quar t Jour., vol. 57, p. 500). [No age 

assigned. C. Schuchert, 1935 (Hi s t geol. Antiilean-Carlbbean region, p. 760) 
assigned Caaaada gravels ot Antigua to "lower Mio. to upper Eo."] 

Cass in f o r m a t i o n . 

A n a m e a p p l i e d by H. P . C u s h i n g (N. Y, S t a t e M u s . Bu l l . 95, p . 362, 1905 ) , 

J . F . K e m p (N. Y. S t a t e Mus . Bul l . 138, p . 68, 1910) , a n d C. A. H a r t n a g e l 

(N. T . S t a t e M u s . H d b . 19, p . 34, 1912) t o L o w e r Ord . r o c k s t y p i c a l l y 

exposed a t old F o r t Cass in , Add i son Co., Vt., a n d ca l led ii'orf C a s s i n fm. 

by o t h e r geologis t s . See e x p l a n a t i o n u n d e r B e e k m a n t o w n g r o u p . 
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Cassville shale member (of Washington formation). 
Permian: Northern West Virginia (Monongalia County) and southwestern 

Pennsylvania. 
I. C. White, 1891 (U.S.G.S. BuU. 65, p, 41), Caaaville plant sft,—Dark gray sb,, 

5 to 15 ft. tfiick, which very frequently separates Waynesburg ss, from underlying 
Waynesburg coal. This sh, is prolific in fossU plants, especially so in vicinity 
of Cassville, Monongalia Co., W, Va. Is basal bed of Dunkard Creek series 
(Perm.). 

T h e lower fm. of D u n k a r d g r o u p h a s for m a n y y e a r s been cal led W a s h i n g 

ton fm., a n d Cassvi l le sh . m e m b . of W a s h i n g t m i fm. is a d o p t e d n a m e of 

U, S. Geol . S u r v e y . 

C a s t a n e a s a n d s t o n e . 

S i l u r i a n ( e a r l y ) : C e n t r a l P e n n s y l v a n i a . 

F, M, Swartz, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 83, 91, 102, 109). Castanea 
aa.—A body of red and green argill. ss. that overlies the white ss. beds of Tusca
rora ss. through central Pa. Many beds are pierced by Seolithua tubes, and bedding 
surfaces are frequently iparked by Irregular lumpy masses, suggestive of worm 
castings. Underlies Rose Hill sh., basal fm. of Clinton group. Thickness 58 ft. 
at Mount Union ; 75 ft. in Lock Haven-Wllliamsport area ; 20 ft. near Altoona. 
In previous repts evidently included In Tuscarora, and would have been con
sidered a nienib. of Tuscarora in this paper except for difficulty of treating It In 
section descriptions without naming the remaining beds. Named for Castanea, a 
suburb of Lock Haven. Replaces Howard ss. (proposed for this fm. In 1933), which 
Is preoccupied. 

Castile gypsum (in some areas), Castile anhydrite (in Delaware Basin), and 
Castile formation (in New Mexico). 

Permian: Western Texas and southeastern New Mexico (Pecos Valley). 
G. B. Richardson, 1904 (Unlv. Tex. Min. Surv. BulL 9, p. 43). Castile gyp.—Mas

sive white granular gyp.. In places of grayish or dark color. In other places stained 
red by iron oxide. Some thin beds of Is. Thickness 50 to more than 300 f t 

• Underlies Rustler fm., and believed to uncon, overlie Capltan 1B„ but may be 
contemp, with part ot Capltan, 

R. E, King, 1931 (Univ, Tex. Bull. 3042, p. 13), SB, of reef escarpment [of Capltan 
Is,J of Guadalupe Mtns the Frijole Is, is overlain by Castile gyp. and Rustler Is. At 
one time these were believed to be laterally = Capitan Is. The revised interpre
tation of Frijole Is. ( that is = top part of Capitan Is.) now makes It clear t ha t 
these 2 fms. are younger than the Capitan, as originally announced by Darton and 
Reeslde (Geol. Soc Am. BuU., vol. 37, p. 420, 1926) and later by Crandall and 
others. 

In Delaware Basin of SE. N. Mex. and western Tex. there occurs, btw. 
Rustler Is. and Castile gyp. of Bichardson, an unexposed series of salt 
beds (1,400 ft thick in well borings) known as "upper salt series," in 
contradistinction to "lower salt series" or Castile anhydrite. To these 
unexposed rocks W. B. Lang in 1935 (A.A.P.G. Bull., vol. 19, No. 2) ai>-
plled the name Salado halite. Neither the Castile nor the Rustler fm. is 
restricted by the introduction of the name Salado, because in all surface 
exposures the Rustler rests upon the Castile. (See under Salado halite.) 

W. B. Lang, 1937 (A.A.P.G. Bull., vol. 21, No. 7), discriminated Castile anhydrite 
much farther N. in Pecos Valley, where it is overlain by Salado halite and rests on 
Chalk Bluff fm. (new name). 

N a m e d for Cas t i l e Spr ing , E l P a s o Co., Tex. , w h i c h i s in m i d s t of t h e gyp . 

C a s t i n e vo lcan ic s . 

C a m b r i a n ( ? ) : C e n t r a l s o u t h e r n M a i n e ( P e n o b s c o t B a y q u a d r a n g l e ) . 

G. O. Smith, E. S. Bastln, and C. W. Brown, 1907 (U. S. G. S. Penobscot Bay folio. 
No. 149, p. 5) . Castine fm.—Light-colored altered lavas and pyrociastlcs, in
cluding rhyolites, dacltea, and andesltes. Relations indicate Castine fm., Islesboro 
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fm., and North Haven greenstone are nearly contemp. Assigned to Camb. (?). 
Named tor exposures on Castine Peninsula, Hancock Co. 

On 1933 geol. map of Maine, by A. Keith, the rocks of Castine PeninsiUa 
that were mapped as Castine fm. in Penobscot Bay folio are mapped as 
Dev. 

tCastle limestone member (of Madison Umestone). 
Mississippian (lower) : Central northern Montana (Port Benton quad

rangle) and central southern Montana (Little Belt Mountains quad
rangle). 

W. H. Weed, 1899 (U. 8. G. S. Fort Benton foUo, No. 55). Oastle Is.—Massive 
heavy Iss. forming top memb. of Madison Is. Rest on Woodhnrst Is. and overlain 
by Quadrant fm. 

W. H. Weed, 1899 (U. 8. G. S. Little Belt Mtns folio. No. 56). Upper part of 
Madison Is. consists of very massive Iss. showing no bedding, and defllgnated 
Castle Is. 

W. H. Weed, 1900 (U. S. G. S. 20th Ann. Rept, pt. 3, p. 293). Oastle Is. Named 
for town of Castle [Little Belt Mtns quad.], where It Is weU developed. 

Oastle granite. 
Miocene or Pliocene: Central southern Montana (Little Belt Mountains). 
W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns folio. No. 56). Intrusive granite 

that forms central core of Castle Mtn. Light-gray to pinkish; loose textured; 
weU Jointed. In S. part of area ie a true granite; to N. it grades into true granite 
porphyry, but whole Is mapped as granite. Is of Neocene age. 

tCastle conglomerate. 
Oligocene: Eastern Colorado. 
See Castle Rock cgl, (1902 entry) , which replaces it. 

Castle volcanics. 
Pleistocene (late) : Hawaii (Oahu Is land) . 
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, HawaU: Div. Hydrog. 

Bull. 1). Castle volcanics.—Bedded cinders, bombs, and spatter composing a partly 
eroded cinder cone from which a lava flow, over 100 tt. thick, extends tor half 
a mile. Included In middle part of Honolulu volcanic series. Named for occur
rence on Castle ranch. 

Castlegate sandstone member (of Price River formation). 
Upper Cretaceous: Eastern Utah (Wasatch Plateau and Book Cliffs region) 

and 3V^ ml. into webtern Colorado. 
J. B. Forrester, 1918 (Utah Acad. Scl. Trans., vol. 1, p. 24). Castlegate as., 500 

ft. thick, lies at top of Laramie [so-called] coal-bearing series In Book Cliffs coal 
fleld, and Is msterlaUy different from the other sss. In this fm. It is very com
pact and broken by Joints and cross Joints into large blocks. Rests on a layer 
of sb. 

B. M. Spieker and J. B. Reeeide, Jr., 1926 (Geol. Soc Am. Bull., vol. 36, pp. 
150-151, 445). Oaatlegate aa. memb.—Massive cllff-formlng conglomeratic ss. 150 
to 400 ft. thick. Contains abundant cgl. Forms basal memb. of Price Blver fm. 
Bests, with at least local uncon., on Blackhawk fm. in Wasatch Plateau. 

Named for Castlegate, Carbon Co., Utah, where it forms a gate-like pas
sage in Price River Canyon 2 ± mi. above the town. 

Castlegate coal group. (In Blackhawk formation.) 
Upper Cretaceous: O n t r a l eastern Utah (Book CUffs). 
P. R. Clark, 1928 (U. S. G. S. Bull. 793), applied this name to 100 to 126 tt. ot 

strata overlying Aberdeen ss. memb. of Blackhawk fm. in Book Cliffs, and in
cluding (descending) Castlegate C coal, Roya| Blue coal, Castlegate B coal, and 
Castlegate A coal. The Castlegate D coal Is same as Kenilworth coal and Is 
younger than the strata for convenience assembled under the name Oaatlegate 
ooal group. 
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C a s t l e H a y n e m a r l . 

Eocene ( u p p e r ) : C o a s t a l P l a i n of s o u t h e r n N o r t h Caro l ina . 

B. L. Miller, 1910 (Geol. Soc. Am. Bull., vol. 20, pp. 674-675 ; also chart opp. p. 
646). Castle Hayne fm.—A distinctly calc. tm. with little or no glauconlte pres
ent. Fine-grained calc marls or Iss. Vaughan states the fossils form an en
tirely distinct fauna, unlike any known In S. C. or northward. Assigned to 
Eocene. Uncon. overlain by St. Marys fm. (Mio.), and uncon. underlain by 
Trent fm. 

L a t e r w o r k by T. W. V a u g h a n establi .shed (1918) t h e J a c k s o n a g e of t h e 

m a r i n e C a s t l e H a y n e m a r l . I t r a n g e s in t h i cknes s f rom 0 to 50 f t , and 

Is k n o w n only S. of H a t t e r a s a x i s in N. C. StUl l a t e r s t u d i e s by L. B . 

K e l l u m p roved t h a t t h e T r e n t m a r l is of lower Mio. age, and t h a t it 

over l ies t h e C a s t l e H a y n e , wh ich r e s t s on U p p e r Cre t . (See U. S. G. S. 

P . P . 143, 1926.) 

N a m e d for e x p o s u r e s a t Cas t l e H a y n e , N e w H a n o v e r Co. 

C a s t l e HiU a n d e s i t e . 

D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 
H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 114. 169, 174). Caatle Bill ande-

aites.—Andesltes. commonly amygdaloidal or even slightly brecciated and ashy; 
associated with them Is an abundance of true volcanic ash with lapUll. Constitute 
Castle Hill. There Is no common local usage as to Umlts of Castle Hill, and in 
this rept the term will be applied to the masses of andesite and volcanic elastics 
which lie btw. Aroostook River and the State road from Ashland to Presque Isle, 
partly in Castle HUl Twp and partly In Wade Plantation. 

O n 1933 geol . m a p of Ma ine , by A. K e i t h , t h e s e a n d e s l t e s a r e ass igned to 

D e v . 

C a s t l e H i l l tuff. 
D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 119, 120-121, 122-125). Caatle Hill 
tuffs.—Volcanic tuffs (a normal type and a Blliclfled type) exposed in open flelds 
and along roadside about 1 mi. W. of Castle Hill Hotel, on Castle Hill Rldge, 

Aroostook Co, 

On 1933 geol, m a p of Maine , by A, Ke i th , t h e tuffs of t h i s , r e g i o n a r e as 

s igned t o Dev. 

C a s t l e M o m i t n i n g r o u p . 
Lower , Middle, nnd U p p e r C a m b r i a n : .'Vlberta and B r i t i s h Co lumbia . 
B, G, McConnell, 1887 (Canada Geol, and Nat. Hist. Surv. Ann. Rept. 1886, pt. 

D, pp. 15D, 24D-29D). 
C. D. Waleott, 1908 (Smithsonian Misc. CoU., vol. 53, No. 1804, pp. 1-4). Mc

Connell's typical section studied. He proposed "Caatle Mtn group" tor the great 
series of Iss. and shales btw. the qtzitic sss. and siliceous shales of "Bow River 
group" below and superjacent Ord. gi'aptolltic shales on W. nnd Banff Is. on E. 
This Includes upper part of Lower Camb. fauna a t base and lower part of Ord. 
fauna at top. The term "Castle Mtn" Is useful for the series, but I think local 
names can be applied with advantage to several of the fms. It Includes (descend
ing) the following fms. herein newly named: Sherbrooke, Paget, and Bosworth 
fms., all Upper Camb.; Eldon, Stephen, Cathedral, and Mount Whyte fms., aU 
Middle Camb. [The Mount Whyte fm. is now considered to be Lower Camb.] 

C a s t l e R o c k c o n g l o m e r a t e . 
OUgocene ( l o w e r ) : E a s t e r n C o l o r a d o ( C a s t l e R o c k r e g i o n ) . 

W. T. Lee, 1902 (Am, GeoL, vol, 29, pp, 90-109), Caatle cgl.—Youngest fm. In Castle 
Rock region. Consists of massive compact cgl. overlying the lava and having max. 
thickness of 90 ft. Contains fragments (some 5 ft, diam,) of rhyollte from the 
underlying flow, and is composed of coarse, angular, subangular and rounded 
masses flrmly set in flner material. Is upper part of Monument Creek group of 
Hayden, which is here divided into Castle cgl. above and Monument Creek fm, 
reatrioted below. Named for typical development on Castle Rock butte [Douglas Co.] . 
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G. B. Richardson, 1912 (GeoL Soc. Am. Bull., vol. 23, pp. 267-276). CaatU cgl. of Lee 
[preoccupied] is here renamed lyaetle Rock cgl. I t is of Olig. age, has max. thick
ness of 300 f t , and uncon. overlies Dawson arkose (Eocene and 2,000 ft. thick). 
The Castle Rock and Dawson comprise Monument Creek group of Hayden [and 
Dawson replaces Moniunent Creek fm. restricted ot Lee]. 

G. B. Richardson, 1915 (U. S. G. S. Castle Rock folio. No. 198). Oastle Rock cgl.— 
Outcrops In detached areas on divides btw. tributaries of South Platte River from 
vldnity of Elbert to vicinity of Sedalla, a distance of 40 ± mi. Greater par t of 
fm. is in Castle Rock quad. Has max. present thickness of 300 f t . ; original 
thickness unknown, because of erosion. Over large part of Its area It Is now less 
than 50 ft. thick, and in places represented only by residual pebbles. A complete 
section Is not exposed. Composition very variable. Is essentially an indurated 
conglomeratic arkose. Includes a cliff-making basal cgl., usually well developed. 
Best of fm. consists ot coarse arkoslc ss. streaked with lenses of cgl. Cross bedding 
and lenticular structure common. Lies on eroded surface of Dawson arkose. 
Vertebrate fossils prove Its lower OUgocene age. Is youngest fm. in quad. 

Castle Bock sandstone. (In Springer formation.) 
Pennsylvanian: Central southern Oklahoma (Carter Coimty). 
B. Roth. 1928 (Econ. GeoL, vol. 23, p. 45). [See under Overbrook ss. memb. Deriva

tion of name not stated.] 

Casto volcanics. 
Permian (?) :' Southern central Idaho (Salmon Mountains region). 
C. P. Ross, 1927 (Idaho Bur. Mines and Geol. Pam. 25). Caato volcanica.—Somewhat 

altered lava and pyrociastlcs, comprising lava flows, largely brecciated, and tuffs. 
At base, at several localities, a cgl. with tuffaceous matrix. Thickness probably 
3,000-1- ft. Of Perm. (?) age. Covers large area in Casto quad, and extends to 
NW. and B. beyond Its limits. 

Catadupa. 
Eocene: Jamaica. 
B. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, pp. 58-61). 

Catahoula sandstone (in southern Texas, Catahoula tufiT). 
Miocene? (lower Miocene?) : Louisiana, Mississippi, southern Alabama, and 

eastern Texas. 
A. C. Veatch, 1905 (La. Geol. Surv. Bnll. 1, Rept. 1905, pp. 84, 85, 90). Catahoula 

(Orand Oulf) aa.—Name proposed from typical development of fm. In Catahoula 
Parish, La., ond used for lower or typical Grand Gulf of Hllgard as exposed at 
Grand Gulf, Miss. Includes the se.-bcarlng days btw. Vicksburg and Fleming Ollg. 
Thickness 1,000 tt . 

G. C. Matson, 1916 (U. S. G. S. P. P. 98M). Catahoula ««.—Nonmarine ss., 0 to 750 
ft. thick, rep'resenting all or portions of marine Chattahoochee and Vicksburg fms. 
In Miss, embayment. Underlies Hattlesburg clay. In Miss, and eastern La. over
lies marine Vicksburg Is. In western La. and E. border of Tex. the lower 'part of 
this nonmarine ss. Is contemp. with marine Vicksburg Is., which Is absent there, 
and Catahoula rests on marine Fayette ss., of [Jackson] Eocene age. 

Type Chattahoochee fm. is now known to be of lower Mio. age and same as 
Tampa Is., while Catahoula ss. may be of late OUg. age. According to 
C. W. Cooke (A. A. P. G. Bull., vol. 19, No. 8, 19S5, p. 1162) it appears to be 
older than Tampa Is. In southern Tex. the Catahoula becomes a tuff, 
and uncon. underlies Oakvllle ss. (late middle and early upper Mio.) and 
imcon. overllea Frio clay, of Olig. (?) age. The Catahoula Is unfossUif-
erous and may be either lower Mio. or late Olig. The U. S. Geol. Survey 
at present classifles it as Mio. (?). 

Catahoula group. 
Miocene (?) and Oligocene: Southeastern Mississippi. 
B. W. Blanpied et al., 1934 ( l l t h Ann. Field Trip Shreveport Geol. Soc, pp. 4- |-) . 

Catahoula group as here deflned'uncon. underlies Citronelle fm. and uncon. overlies 
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Byrom marl [restricted], and includes (descending) : "Catahoula" of previous 
repts.. Upper Chickasawhay memb.. Lower Chickasawhay memb., and Bucatunna 
memb. [The Chickasawhay and Bucatunna members were included In original 
deflnition of Byram marl (top fm. of the Ollg. Vicksburg group), and are still so 
included by U. 8. Geol. Survey, which still uses Catahoula ss. as originally deflned.] 

Cataldo quartzite. 
Pre-Cambrian (Belt series) : Northern Idaho (Coeur d'Alene region) and 

central eastern Washington. 
p . H. Hershey, 1912 (Geol. Soc. Am. Bull., vol. 23, p. 526; Am. Jour. ScL, 4th, vol. 

34, pp. 264—267). Cataldo qtzite.—Name temporarily applied to a memb. of Belt 
series not recognized by Ransome and Calkins in their rept on Coeur d'Alene dist., 
a s It is apparently poorly represented there, i t consists chiefly of heavy beds, in 
par t cross bedded, of Ulac-colored, medium-grained qtzite, differing in appearance 
from any qtzite above the Prichard, With this are beds of greenish flner-grained 
serlcitic rock. Thickness a t least 1,000 ft. E7idently underlies Prichard si. 
Beginning a little above mouth of Pine Creek, i t is exposed over a great area, thence 
nearly to station of Bose Lake. I t also occurs near town of Tekoa, Wash. I t Is 
apparently the basal memb. of Beit series. Outcrops are ot light-gray color. 
That Calkins did not intend to Include it In Prichard is proved by his mapping 
a small area of it as Burke. [Apparently named for town of Cataldo.] 

G a t a l l n a f a c i e s of F r a n c i s c a n se r i e s . 
J u r a s s i c ( ? ) : S o u t h e r n C a l i f o r n i a ( G a t a l l n a I s l a n d ) . 

A. 0 . Woodford, 1924 (Cal i t Univ. Pub., Dept. Geol. Sci. Bull., vol. 15, No. 3) . 
^ a t a l i n a metamorphio fades of Franciscan series. [Mapped.] On Gatallna Island, 
off coast of southern Cali t , and in San Pedro Hill, on adjacent mainland, are 
areas of unusual metamorphlc rocks similar to those forming part of Franciscan 
series farther N. These rocks are schistose, of variable grain, and made up 
largely of various combinations of the minerals quartz, alblte, muscovlte, chlorite, 
epidote, glaucophane, crossite, actlnolite, and lawsonite. The Catalina fades Is 
probably uncon. beneath the Chico, and It has a close lithologic resemblance to 
the schists of north Berkeley and the Tiburon Peninsula mapped 'oy A. C. Lawson 
(1914) as Franciscan. These facts taken together suggest correlation with F ran
ciscan series. The quartz schists would then be metamorphosed radiolarian cherts, 
the quartz-alblte schists former arkoses derived from a region of quartz diorltes, 
and the remaining types former basic igneous rocks. Soda basalts of type analyzed 
by Ransome from Point Bonita Franciscan (1893, p. 106, analysis I) may be 
represented. At this time, however, the correlation can be made only in most 
general sense, Indicating merely that these rocks belong to a great and perhaps 
heterogeneous group now called Frandacan aeries. It may be that these metamorphlc 
rocks belong to an ancient group which extends northward uncon. beneath typical 
Franciscan. 

A 0. Woodford, 1926 (Cal l t Unlv, P u h , Dept. Geol. Sd. Bull., vol. 15, No. 7, pp. 
163, 172, 225). Catalina fades of Franciscan series.—Half of Catalina Island is 
a complex of albltlc, amphibolic, chlorltic schists, quartz schist, serpentine, etc., 
and there Is a small area of similar rocks exposed in San Pedro Hill on the main
land. They are especially characterized by abundance of alblte and by presence 
of the unusual minerals glaucophane, crossite, and lawsonite. 

Catalina schist breccia. 
Miocene (lower?) : Southern California (southeast end of Catalina Island). 
A. O. Woodford, 1925 (Callt Univ. Pub., Dept. Geol. Scl. Bull., vol. 15, No. 7, pp. 

211—212). Catalina schist brecda.—At SE. end of Catalina Island smal t areas of 
schist and qtzite breccia with sandy matrix are involved in the volcanic rocks. 
As Indicated by W. S. T. Smith it Is difficult to determine whether these are 
contemp. with the volcanics or Inclusions in them. The breccia blocks are some
times exclusively subrounded qtzite and gray porphyry. Sometimes glaucophane 
and other schists are also present, making a rock very similar to San Onofre sandy 
breccia. [The above description is under center heading "Doubtful correlatives of 
the SaH Onofre facies" of Temblor fm. of Monterey series.] 
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Catamount schist. 
Pre-Cambrian: Northern New York (Adirondacks). 
H. L. Ailing, 1918 (N, Y, State Mus, BuU, 199), Catamount achist.—A sUlImanlte 

schist, included in GrenvlUe series. Thickness 70-80 ft. Is older than Bear Pond 
schist and younger than Swede Pond qtzite. Type loc. is Catamount Mtn, W. of 
PottersvlIIe, Warren Co., of which It forms the slopes. 

Cataract formation. 
SUurian (early) : Ontario and western New York. 
C. Schuchert, 1913 (Geol. Soc, Am. BulL, vol. 24, p, 107), Fifty ft, of the Medina 

at Niagara Falls, N, Y,, belongs to a new fm. named the Cataract. It has been 
traced from Niagara Fails to Manitoulln Islands, Lake Huron, where It is 110 ft. 
thick, the lower 45 ft, consisting of thin-bedded mag. Is, and the upper of red 
shales barren of fossils. At Catoract, Ont,, it is well developed, 82 f t thick, and 
replete with fossils. Assigned to SIL 

W. A. Parks, 1913 (Canada Geol. Surv. Guidebook 4, pp. 128-140), described Cataract 
fm. as overlying Queenston (Richmond) sh. and underlying Medina fm. [restricted 
to "grey band" (Thorold ss. memb.) and some underlying red sss. of uppermost 
part of original Medina ss.], and as consisting at Hamilton, Out., of (descending) : 
Red and gray shales, 70 ft.; blue Is., 10 ft.; and Whirlpool ss. of Grabau, 10 ft. 
He made the following statements: The Cataract fm. represents an invasion from 
the N. and W. at commencement of Sil. time. It was flrst officially deflned by Prof. 
Charles Schuchert of Yale Unlv. at 1912 meeting of Geol. Soc. Am. The reading 
of Professor Scbuchert's paper evoked considerable discussion. Dr. E. O. Ulrlch 
being strongly of opinion that the fm. should be Included In the Medina or at least 
in the "Medlnan." It Is to be underetood, therefore, that all American geologists 
arc not prepared to accept the classiflcation herein adopted. 

The same year (Ottawa Nat., vol. 27, pp. 37-38) M. Y. WlUlams divided 
Cataract fm. of Georgian Bay region Into Kagawong memb. above and 
Manitoulin memb. below, whUe A. W. Grabau (Geol. Soc. Am. Bull., vol. 
24, pp. 438, 460, 1913) divided the same beds Into Cabots Head beds above 
and Keppel dolomites below, the latter resting, with probable discon., 
on Queenston sh. 

In 1914 (Set, n. s., vol. 39, June 19, pp. 915-918) E. M. Kindle recommended 
the following names for subdivisions of Medina fm. (restr icted), in de
scending order: Thorold ss., Grimsby ss., Cabot Head sh., Manitoulin beds, 
and Whirlpool ss. 

In 1914 (Geol. Soc. Am. BuU., vol. 25, Sept. 1, pp. 277-320) C. Schuchert 
divided Cataract fm. of Ontario into (descending) : (1) Cabots Head sh. 
memb. (20 to 75 ft. of greenish somewhat calc. shales with occasional 
thin beds of mag. Is.) ; (2) Manitoulin Is. memb. (9 to 60 ft. of heavy-
bedded mag. lss., with local reefs of corals and bryozoans, and, to S., thin 
beds of ss.) ; and (3) Whirlpool ss. memb. (0 to 22 ft. of coarse, cross-
bedded, white, red, or mottled ss., extending from Lockport, N. Y., to 
near CoUlngwood, Out.). He stated that all of these members are present 
a t Cataract, Ont , but he did not apply Cabots Head and Manitoulin 
in Niagara Gorge section, where he described Cataract fm. as consisting of 
(descending) : (1) Dark green shales, 6 ft . ; (2) tbin-bedded green ss. 
tmderlain by yellowish mag. and argill. Is. with small black sh. pebbles, 
5 ft.; (3) green shales, 10 ft.; (4) dark-green shales with very thin-bedded 
argill. mag. lss,, 5 ft.; ^5) dark green fissile shales, 7 f t ; and (6) Whirl
pool ss. memb., 22 ft. The beds resting on Cataract fm. in Niagara Gorge 
he called Medina fm, [a greatly restricted use of Medina] and described 
them as consisting of (descending) : (1) Thorold [ss,] memb,, 8 ft. thick; 
(2) 15 ft. of red and greenish gray, much cross-bedded and channeled ss. 
with very Uttle sh. ; (3) thin-bedded red sss. with considerable red shales 



3 7 0 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

and two or more zones of localized storm-rolled mud balls, 35 to 40 ft.; 
(4) gray ss. with sh. partings, 5 ft. He stated that the Medina is of the 
Appalachian province, while the Cataract is of either the St. Lawrence 
or the Arctic realm ; that the Cataract wedges In below Upper Medina in 
Niagara Gorge; that the Medina [restricted to uppermost 60 or (35 ft. of 
original Medina] thins out to NW,, so that Cataract thickens in oppo
site direction; that the Medina [restricted], Brassfleld, and Cataract 
"are correlates of one another," but that "they represent' three physical 
provinces and marine basins," and that the 3 names "should be retained 
as names for independent marine faunas and formations," The same year 
(Canada Geol. Surv, Summ, Rept, for 1913, pp. 179-188, 1914) M, Y, 
WUIiams adopted Grabau's name Cabot Head sh. to replace Kagawong 
(preoccupied) and introduced Grimsby ss. for 0 to 50 ft. of beds underlying 
Thorold ss, and overlying Cabot Head sh,, and also overlying Cataract fm. 
of Schuchert; he also used Manitoulin memb. and Whirlpool ss. for the 
rocks underlying Cabot Head sh. His 1919 classification (Canada Geol. 
Surv. Mem. I l l , No. 91 of geol. ser.) employed the same names as his 
1914 classiflcation. He called the beds Medina-Cataract; stated that they 
are contemp. with Medina; that Schuchert restricted Medina to Grimsby 
and Thorold sss. and called the underlying beds Cataract fm.; that he 
(Williams) considered the Grimsby and Thorold are "only facies of the 
top of Cabot Head sh., although they represent another faunal invasion;" 
and that name Cataract is necessary as the phases of sedimentation are 
very different from most of the Medina. He also introduced two new 
names for dol. beds in Cabot Head sh. memb. of Bruce Peninsula and 
Manitoulin Island, the type loc, using St. Edmund dol. lentille for a bed 
near top of Cabot Head sh., and Dyer Bay dol.' lentille for a bed in lower 
part of upper half of Cabot Head sh. 

In 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 332, 364) G. H. Chadwick applied 
Cataract fm. to beds btw. Grimsby ss. above and Whirlpool ss. below. 

In 1923 (Md. Geol. Surv. Sil. vol., pp. 334-336) E. 0. Ulrieh stated that 
fauna of Dyer Bay dol. is Niagaran (middle Clinton), and not Medinan, 
and he restricted (p. 267) Cataract to pre-Dyer beds of upper Medinan age, 
including Grimsby ss. in Medinan, and transferred Thorold ss. to Clinton. 

In 1924 (Canada Dept Mines, Geol. Surv. Mem. 138) A. F. Foerste used 
Grabau's restricted Medina "to include the beds above the Queenston and 
below the Clinton," and stated that upper part of Cataract fm. in southern 
Ont. is formed by Thorold ss. memb. and Grimsby ss. memb., and that 
Whirlpool ss. memb. is base of Cataract fm. from Niagara River to vicinity 
of Duntroon, about 8 mi. S. of Collingwood, Ont. 

Catarina formation. 
Cretaceous: Lower California. 
P. M. Anderson and G. D. Hanna. 1935 (Calif. Acad. Sci. Proc, 4th ser.. vol. 23, 

No. 1, p. 8). 

Catasauqua Is. 
See Oattasauqua Is. 

Catawissa reds. 
Upper Devonian: Eastern New York (Catskill Mountains and to west) and 

northeastern Pennsylvania. 
G. H. Chadwick, 1932 (Eastern States Oil and Gas Weekly, vol. 1, .No. 17, p. 7). 

The Cayuta or lower Chemung turns red as It crosses the Susquehanna, and 
on the S. outcrops at Catawissa [Columbia Co., Pa. 7] ; hence we may call its 
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red phase the Catawissa reds. It is present in weetern CatskiUs along the Dela
ware, above the true CatskiU (Portagfe) reds, but is not present In eastern 
Catskllls. 

Cat Creek sands. 
Upper and Lower Cretaceous: Central Montana (Cat Creek oil fleld). 
P. Reeves, March, 1021 (U. S. G. S. Press Bull, on Cat Creek antlchne. In Twps 

13, 14, 15, RB. 28, 29, 30, 31 E, Fergus and Garfleld Counties). Cat Creek 
aand.—An oll-bearlng ss. forming basal bed of Colorado sh. in Cat Creek oil fleld, 
where It Is principal producing horizon. It Is usually ^oken of as first Kootenai 
aand, and some oil men call It Dakota aand, but it is probably ot age of Colorado 
sh., and Is here so treated. 

In subsequent repts this sand has been called Firs t Cat Creek sand, and 
two older sss. (in Kootenai fm.) have been caUed Second Cat Creek sand 
and Third Cat Creek sand. In Cat Creek oU fleld the former lies 100 
to 150 ft. higher than the latter, and from 300 to 350 ft. below top of 
Kootenai fm., and the First Cat Creek sand Ues 0 t a 6 f t alwve top of 
Kootenai, f m. 

Cat Head limestone. 
Upper Ordovician (Richmond) : MazUtoba. 
D. B. DowUng, 1896 (Ottawa Field Nat. Club Trans. 1896-96, vol. 9, pp. 69-70). 

Cat Head beds, Cambro-SU., Canada. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser, vol. 6, sec. 4, p. 202). 

Cat Bead las., Ord., Canada. 
D. B, Dowling, 1901 (Canada Geol. Surv. Ann. Rept, n. s., vol.. l l , p. 74F). Oat 

Head la., Ord., Canada. 
Subsequent repts assign It to Ord. A. K. MiUer, 1930 (Am. Jour. Set, 

5th, vol. 20, p. 211), correlated it with middle part of Bighorn dol. of 
Mont., which he assigned to the Richmond. 

(Cathedral granite. 
Ter t ia ry : Southern British Columbia and central northern Washington 

(Okanogan bathollth). 
R. A. Daly, 1906 (GeoL Soc Am. Bull., vol. 17, pp. 329-376). 

Cathedral limestone. 
Middle Cambrian: Alberta and British Columbia. 
C. D. Waleott, 1908 (Smithsonian Misc. Coll., vol. 53, No. 1804, pp. 2, 4). Cathedral 

fm.—Massive, aren. and dolomltlc Is. Thickness, 1,595 ft. In Mount Boaworth 
section, B. C.; 987 ft. in CasUe Mtn, Alberta; 1,600 to 1,800 ft. In Cathedral 
Mtn and Mount Stephen. Underlies Stephen fm. and [uncon., C. D. W., 1923] 
overlies Mount Whyte fm. Type loc. Is Cathedral Mtn and Cathedral Crags, 
E. of Mount Stephen and SE. of Mount Bosworth. Contains Middle Camb. 
fossils. 

L. D. Burling, 1916 (Am. Jour. Scl., 4th, vol. 42, pp. 469-472). Cathedral fm. 
ot Mount Bosworth, B. C, consists of (1) 775 ft. of lss., underlain by (2) 
Alberiella ah. memb. (7 ft. thick), which rests on (3) 876 ft of lss. It is 
overlain by Stephen fm. and underlain by Mount Whyte fm., 250 ft. thick. 
Reference of Albertclla fauna to Middle Camb. has been confirmed by discovery 
on Mount Bosworth of the parent ledge of the drift block which has been so 
often described. The inability of Mr. Waleott and myself to flnd this bed during 
the years In which search has been prosecuted is due to fact that Its reference 
to Lower Camb. led us largely to confine our efforts to the series of thin beds 
underlying Cathedral fm. The fauna actually occurs In a 7-foot band of sh. 
which Interrupts the sedimentation of the massive lss. of this Middle Camb. 
Cathedral fm. 375 ft. above Its base. In 1914 I did not presume to question 
Walcott's reference of Albertella fauna to Mount Whyte fm. Indeed, writer's 
assignment of that fauna to Middle Camb. necessitates a change in systemic refer
ence of Mount Whyte fm. I am now as thoroughly convinced that all but lowest 
beds of Mount Whyte fm. are Middle Camb., but discovery that Albertella fauna 
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occurs In a Bh. memb. embedded 375 f t up in overlying massive aren. lss. of 
Cathedral fm., robs me of one of main arguments I used in 1914 for Middle 
Camb. age of Mount Whyte fm. 

C. D. Waleott 1917 (Smithsonian Misc. Coll., vol. 67, No. 1, Pub. 2444, pp. 1-5). 
The name Ptarmigan fm. is proposed for a series of Middle Camb. lss. and inter
bedded shales that occur above Mount Whyte fm. (Lower Camb.) and beneath 
Cathedral fm. (Middle Camb.) In Alberta and British Columbia. At Ptarmigan 
Pass and Peak the Cathedral Is. Is 2,100 ft, thick. The Ptarmigan fm, includes the 
Middle Camb. Albertella fauna about 100 ft. below Its top. 

C. D. Waleott, 1917 (Smithsonian Mlsc, Coll,, vol, 67, No, 2, Pub. 2445), At 
Mount Bosworth the Cathedral Iss. are 1,086 ft. thick, exclusive of a lower dlv. of 
509 f t , which I have now Included in a recently recognized fm. named Ptarmigan. 

Cathedral Bluffs tongue (of Wasatch formation). 
Eocene: Southwestern Wyoming (Sweetwater County) and northwestern 

Colorado (Moffat County), 
A R. Schultz, 1920 (U. S. G, S, Bull, 702), Cathedral Bluffs red beds memb. of 

Oreen River fm.—Variegated clay, sh,, and ss,, in places slightly conglomeratic. 
Thickness 0 to 1,500 ft, Uncon, underlies Laney sh, memb, and overlies Tipton sh. 
memb. Produces the highly colored escarpment of Laney Rim and Cathedral 
Bluffs, Sweetwater Co,, Wyo, 

J, D. Sears, 1924 (U. S. G. S. BuU. 751G). In bashi ot Venrlllon Creek, In NW, 
part of Moffat Co,, Colo., and southern Sweetwater Co., Wyo., the upper part 
of Wasatch tm. consists of 600 to 1,200 ft, ot clay sh, similar to that in E. 
part of fleld, except that here various shades of red are predominant. The upper 
and lower parts of Wasatch are separated by Tipton tongue of Green River fm. 
This tongue, which is characterized by gray fissile sh. and oil sh., wedges out 
southward, and main part of the Wasatch and the upper part (here called 
Cathedral Bluffs tongue) merge into a continuous fm. comparable to that E. 
of Godlva Ridge. According to Schultz the Cathedral Bluffs tongue (which he 
called Cathedral Bluffa red beda memb. of Green River fm.) passes northwestward 
by lateral variation into typical grayish Green River shales. To NW., beyond 
limits of the fleld In Moffat Co., the Cathedral Bluffs tongue of the Wasatch 
loses Its Identity and the older Tipton tongue merges with the overlying Green 
River shales. [Fig. 23 of this rept shows upper part of the red Wasatch fm. 
of certain areas in Colo, to be contemp. with and to Interflnger In lower port 
of the grayish Green River fm. of vicinity of Green River, Wyo.] 

tCathedralian series. 
C. [R.] Keyes, 1924 (Pan-Am. Geot,-vol. 42. p. 289). Cathrdralian series.—Dolomites, 

1,600 f t thick, underlying Stephensian series, and composing basal div. ot Mid 
Cambric section in Alberta. [Apparently same as Cathedral Is.] 

Cathedral Peak granite. 
Probably Cretaceous: Yosemite National Park, California. 
P. C. Calkins, 1930 (U. 8. G. S. P. P. 160, pp, 126-127, map). A coarsely por

phyritic rock, in which blotite Is more abundant than hornblende. The 
distinguishing feature of the granite Is that It contains unusuaUy large 
pbenocrysts of feldspar. Included In Tuolumne intrusive series, in which it is next 
younger than Half Dome quartz monzonite and next older than Johnson granite 
porphyry. 

N a m e d for f ac t i t composes C a t h e d r a l P e a k a n d a d j o i n i n g p a r t s of C a t h e d r a l 

R a n g e in Yosemi te Na t . P a r k . 

C a t h e y s l i m e s t o n e . 

Midd le O r d o v i c i a n : W e s t - c e n t r a l T e n n e s s e e . 

C. W. Hayes and E. O. Ulrlch, 1903 (U. 8. G. 8. Columbia folio. No. 95, p. 2) . 
Catheys Is.—Shales and knotty lss,, nsuaUy underlain by heavy-bedded subcrystal
llne Is, and overlain by flne-grained, blue and earthy Iss, separated by thin seams 
of sh, ; all more or less highly fossiliferous. Basal part occasionally includes 
some granular phosphatlc layers. Thickness 0 to 100 ft. Of Trenton age. 
Uncon, overlies Bigby IB. and uncon. underlies Lelpers fm. 
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B, 0, Ulrlch, 1924 (Tenn, Dept, Bd,, Dlv. Geol. Bull. 28, p. 34), and C. Butts, 1926 
(Ala, Geol, Surv, Spec, Rept, No. 14, chart opp, p. 80), show Cannon Is. of Tenn, 
as underlying Catheys Is, and "overlying Bigby Is. This is preseiif accepted defini
tion of Catheys Is, 

N a m e d for C a t h e y s Creek , L e w i s a n d M a u r y C o u n t i e s . 

C a t HIU gne isso id g r a n i t e . 

P r e - C a m b r i a n : S o u t h e a s t e r n N e w Y o r k ( P u t n a m C o u n t y ) . 

C. P. Berkey, 1911 (N. Y. State Mus, BuU. 146, pp. 52, 57), Cat Hill gneiaaoid gran
ite is not essentially different from Storm King type as a physical unit. I t s oc
currence at a different point (Cat Hill), widely separated by other types from 
Storm King locality, and in rather large development, is worthy of separate note. 
Occurs in Garrison dist, [Putnam Co,]. 

C. A, Hartnagel, 1912 (N. Y, State Mus, Hdb, 19, p, 20). Oo* B{U granite is hi-
truslve and of similar type to Storm King granite. 

C a t o c t i n s c h i s t . 

P r e - C a m b r i a n : N o r t h e a s t e r n W e s t Vi rg in ia , n o r t h e r n V i r g i n i a , a n d w e s t e r n 

M a r y l a n d . 

A Keith and H. R. Geiger, 1891 (Geol. Soc. Am. BuU., vol. 2, pp. 155-164). Oatootin 
achiat underUes Shenandoah Is, No fossils found, 

A. Keith, 1894 (U. S, G, S, 14th Ann. Bept , pt. 2, p. 306 and map). Catoctin 
schiat, Algonkian, 1,000 ft. thick. Occupies three-flfths of area of Catoctin belt 
thus far mapped and a considerable portion of South Mtn belt in Fa. [According 
to map Catoctin Mtn, Va., Is composed of this schist.] 

A. Keith, 1894 (U. S. G. S. Harpers Ferry folio. No. 10, p. 2) . Oatootin aohiat.— 
Altered diabase, with lenses of epidote and quartz, and associated with great 
masses of Interbedded eruptive granite. Three varieties of schist are recognized: 
One of coarser texture, associated with the grani te; one of flne grain, with large 
lenses of epidote and quartz ; and one with quartz and epidote amygdules, occur
ring along the boundaries of the other two varieties. Light bluish green when 
fresh, dull grayish yellow when weathered. Thickness more than 1,000 ft. Oldest 
exposed fm. In region. Underlies Loudoun fm. 

Also ca l led C a t o c t i n g r e e n s t o n e . 
N a m e d for C a t o c t i n Mtn , L o u d o u n Co., Va., a n d F r e d e r i c k Co., Md. 

C a t r o n f o r m a t i o n . ( I n Po t t sv i l l e g roup . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y . 

G. H. Ashley and L. C. Glenn, 1906 (U. 8. G. S. P. P. 49, pp. 33, 41, 207, and pL 
XLA). Catron fm.—Shales, sss., and coals, 300 to 460 ft. thick, overlying Mingo 
fm. and underlying Hlgnlte fm. in Cumtierland Gap coal fleld. In Log Mtns top 
of tm. Is deflned by bottom of Lower Hlgnlte coal and base by bottom of Poplar 
Lick coal. In Black Mtns the Hlgnlte coal is missing and top of fm. Is deflned 
by top of Jesse ss. memb. and base by base of Walllns Creek coal (may=Popla r 
Lick coal). Probably Included In Lower Kanawha of New River. 

N a m e d fo r C a t r o n Creek, Be l l Co. 

Ca t sk i l l , f o r m a t i o n . 

U p p e r a n d Midd le D e v o n i a n a n d C a r b o n i f e r o u s ( ? ) : N e w York , P e n n s y l 

v a n i a , M a r y l a n d , a n d Vi rg in ia . 

W. W. Mather, 1840 (N. Y. Geol. Surv. 4th Rept , pp.~ 212, 213, 227-233). CatahUl 
Mtn series.—White, gray, and red cgls.; with gray, red, olive, and black grits, 
slates, and shales. Overlies Helderberg [Onondaga] Is. series and underlies the 
coal-bearing rocks of Carbondale, Pa. 

W. W. Mather, 1841 (N. Y. GeoL Surv. 5th Ann. Rept , pp. 75-85). OatakUl Mtn 
series includes (In addition to younger cgls. and grits and red and gray grits and 
red shales mottled with green spots) Montrose ss., Chemung group, Ithaca group, 
Sherburne flags, Hamilton group and Marcellus shales. 

L. Vanuxem, 1842 (GeoL N. Y., pt. 3, pp. 186-194). Catskill group.—Top dlv. of 
New York system. Overlies Chemung group. Includes Montrose and Oneonta sss. 
of repts. Consists of light-colored greenish gray ss., usually ha rd ; flne-grained 
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red SB., red sh. or s i . ; dark-colored sL and sh. ; grindstone g r i t ; and a peculiar 
accretlonary and fragmentary mass appearing Uke fragments of hard si. cemented 
by la. Very few fossils. No line of demarkatlon observed btw. Catskill and 
Chemung groups in N. Y. or Pa. In ascending upwards from Chemung group 
the flrst signs of change which usually appeared was a diminution, then a disap
pearance of fossils of Chemung, a more solid or hard rock succeeding, often 
accompanied by red ss. or red sh,, and the gray ss., sometimes accompanied by 
thin beds of cornstone; capping the whole was the complex structured ss. Is 
conflned to Otsego, Chenango, Broome, and Tioga Counties, N. Y. [According to 
C. A. Hartnagel (1912 ed. Hdb. 19) and H. 8. Williams (D. S. G. S. P. P. 79, 
1913) the red Oneonta ss. Is a nonmarine ss. of middle Portage age, separated 
from the red Catskill sediments by a considerable thickness of typical Chemung 
deposits. According to Hartnagel (1912 ed. Hdb. 19, p. 82) "Montrose" ss. is 
same as Oneonta ss. ] 

W. W. Mather, 1843 (Geol. N. Y., p t 1, dlv. 4, pp. 2, 299-317). Catakill div.— 
Cgls., coarse grits, red shales, slates, and gr i t s ; gray and greenish gray slaty 
g r i t s ; chocolate-colored grits with red shales and slates. Underlies the Coal 
series. Includes upper part of CatskUl Mtn series and Montrose and Oneonta 
BSS. of repts ; low^r part of CatskUl Mtn series Is Included in underlying Erie 
div. The Erie div. Includes Chemung, Ithaca, Portage, Genesee, Tully, Hamilton, 
and Marcellus. The Helderberg dlv. [not Helderberg of present usage], which 
underlies Erie dlv., Indudes Onondaga Is, down to base of Onondaga salt group 
[Salina fm,, SIL], The Montrose ss, of Vanufcm is below top of Catsklll series 
In CatskUl Mtns, 

E, Ehnmons, 1846 (Agric N. Y,, vol, 1, pp. 187-197), assigned thickness of 1,800 to 
2,000 ft, to Catskill "group" (which he deflned as overlying Chemung group and 
underlying Coal series), and deflned Catakill "division" as including (descending) 
Catsklll group, Chemung group. Portage group, and Genesee sL, and as overlain 
by Coal series. 

H. 8. Williams, 1887 (U. S. G. S. Bull. 41, p. 27). There is reason to believe that 
in Sullivan Co,, N, Y., the deposition of the red beds began as early as Hamilton 
time. This was shown to be a fact In Chenango and Otsego Counties by Investiga
tions in 1885. 

C. A, Hartnagel, 1912 (N, Y. State Mus. Hdb, 19, p, 86). Catskill beds, named for 
Catsklll Mtns. which have their greatest development in Greene Co., where the 
earliest sediments of this type began In early Portage time. This fm. Includes 
the highest peaks of the CatskUls and In i>olnt of elev, they are highest sedimen
tary rocks In State (Slide M t 4,204 ft, A T,), To S, and W, the Catsklll type 
of sedimentation began later and is contemp, with Chemung deposits, and per
haps In its later stages as developed in the Catskllls, with the Postdevonic sedi
ments In Allegany and Cattaraugus Coimties, 

During succeeding years the commonly accepted definition of Catskill fm. 
was the continental strata, chiefly red, ln_part contemp. and interflngerlng 
with the marine grayish and greenish Chemung and Portage strata and 
in part younger than Chemung. 

G. H, Chadwlck, 1932 (Eastern Stotes Oil and Gas Weekly, vol, 1, No, 17, p, 7) and 
1933 (ScL, n. s., vol, 77, pp, 86-87, Jan. 20). The original CatskUl of Catskill 
Mtns is all of Portage and HamUton age, because It Interflngers with marine 
sediments containing Portoge and Hamilton fossils; and It Is here divided Into 
(descending) : (1) Catakill proper (ot Enfleld or upper Portage age), which forms 
the peaks of all the true or eastern CatskUls; (2) true Oneonta, ot Ithaca or 
lower Portage age; (3) Kiskatom red beda (pt Hamilton, Middle Dev,, age), for
merly erroneously caUed Oneonta, The Hamilton age of Kiskatom red beds 
Is verifled by recent work of G. A, Cooper. In weatern Catskilla, along the Dela
ware, the Catsklll proper (of upper Portage age) is overlain by Cataioiasa reds 
(the red equlv, of Cayuta, of Chemung age), which to W, Is succeeded by true 
Montrose ss. ( = upper Chemung or Wellsburg), Blossburg, and Cattaraugus (Brad
fordian) fms. The name Catsklll can no longer properly be used for the red 
beds farther W, In N, Y, and Pa. that are of Chemung and later age, though they 
happen to possess the same continental facies. 

B. WUlard, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 3, pp. 497-498), In order to avo'id 
confusion, advocated the confined use of broad deflnition of Catsklll that has been 
In general use many years (which is "synonymous with Dev, red beds, continental"). 
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and suggested that the Catakill: reatricted of Chadwlck (the red beds btw. true 
Oneonta below the Catawissa above) be replaced by "an appropriate term, as 
Kaaterakill ( t ) . " 

G. H. Chadwlck, 1933 (Am. Jour. Sci., 6th, vol. 26, pp. 480-484), agreed to abandon 
hlB proposed restriction of Catskill fm., but proposed that Eataberg red beda be 
nsed for the restricted u n i t (See Kataberg red beda.) On p. 484 he s ta ted : In 
place of Catsklll, for present, we may best use the precision terms [upward suc
cession]—Kiskatom (Hamilton reds) ; Onteora (Tully to Oneonta reds) ; Kats-
burg (Enfleld reds) ; Catawissa (Cayuta reds) ; Montrose (Wellsburg reds) ; Bloss
burg (Glrard-Chadakoin reds) ; and Cattaraugus (Venango reds). 

K. E. Caster, 1934 (Bulls. Am. Pal., vol 21, No. 71, p. 26). Chadwlck's Kataberg 
red beds Is more acceptable than Wlllard's Kaaterakill to replace Chadwlck's re
stricted Catsklll, Inasmuch as type section of Wlllard's Kaatersklll, on KaaterskUl 
Cove, appears to be In an exposure of CJhadwlck's Onteora red beds, of Ithaca age. 
Nevertheless Wlllard's name has priority. 

G. H. Chadwlck, 1935 (Am. Mid. Nat., vol. 16, No. 6, p. 857). Original CatskiU fm. 
of Mather Included all of Kiskatom fm. (about 2,600 ft. thick, including the Tully) 
and perhaps a little of overlying t>eds of Genesee age. But since later workers 
extended Catskill to the 5,000 ft. of still higher eimilar beds in these CatskiU 
Mtns, and since Catskill has later come to be restricted to these higher beds, 
which are Upper Dev. (falsely supposed to be supra-Oneonta), It may be best t o 
let the Catakill continue In the later signlflcance (covering Genesee-Naples equiva
lents) excluding from It the Mid Dev. Kiskatom strata. [See also Chadwlck's 
N. Y. State Mus. Bnll. 307, 1936.] 

T h e U. S. Geol. S u r v e y app l i e s t h e n a m e Ca t sk i l l fm. t o t h e n o n m a r i n e r e d 

s e d i m e n t s c o n t e m p . a n d I n t e r t o n g u l n g w i t h m a r i n e s e d i m e n t s r a n g i n g 

In a g e f r o m H a m U t o n t o C h e m u n g , bo th inc lus ive , a n d in p a r t l a t e r t h a n 

t h e C h e m u n g , e x t e n d i n g f rom N. Y. t o w e s t e r n Va. 

B. Wlllard, 1936 (Geol. Soc. Am. BuU., vol. 47, No. 4, p. 571). Writer now, as 
heretofore, uses Catakill as a phase or facies term to include all the continental 
Dev. beds. 

G. k . Chadwlck, Jan. 1936 (N. Y. State Mus. Bull. 307, pp. 1-101), discussed "history 
and value of the name 'Catskill' In geol.," and on p. 101 proposed to restrict 
Catakill to the beds exactly correlating with "what we now understand as the 
Senecan series of the Upper Dev.," and to exclude beds of Hamilton age. 

N a m e d for d e v e l o p m e n t in Catsk iU M t n s , Greene Co., N . T . 

Ca t sk i l l d iv is ion . 

Ca t sk i l l g r o u p . 
See u n d e r C a t s k i l l fm, 

t C a t s k i l l o r D e l t h y r i s s h a l y l imes tone . 
L o w e r D e v o n i a n : E a s t e r n N e w York . 

L. Vanuxem, 1842 (Geol. N. Y., pt. 3, pp. 120-122). Catakia or Delthyria ahaly to.— 
The upper part on Catsklll Creek ond the Helderberg is very Ught-gray coarse 
crystalline Is. which abounds in discoidal shaped fossils, about 2 Inches in diameter, 
resembUng a scutella. Lower par t is usually a mixture of dark bluish gray sb. 
(which generally changes to drab) and flne-gralned blue Is. UnderUes Oriskany ss. 
and overlies Pentamerus Is. [Coeymans] that rests on water-Ume group -of Manlius. 
Named for occurrence on Catsklll Creek, near Madison, Greene Co. [Apparently 
Includes Becraft Is. at top and New Scotland Is. below. In later repts the term 
"Catsklll shaly Is." was restricted to beds later named New Scotland la., because 
of conflict of name with Catskill fm.] 

t C a t s k l l l M o u n t a i n se r ies . 
See flrst e n t r i e s u n d e r Ca t skUl fm. 

C a t t a r a u g u s f o r m a t i o n . 

D e v o n i a n or C a r b o n i f e r o u s : S o u t h w e s t e r n N e w York a n d n o r t h e r n P e n n 

sy lvan i a . 

J. M. Clarke, 1902 (N. Y. State Mus. Bull. 62, pp. 524-528). Red and green shales 
Interbedded with flaggy sands, to which It has been proposed to apply the term 
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Cattaraugus beda. Thickness 200 ft. Underlie Mount Herman or Salamanca cgl. 
and overlie Wolf Creek cgl. The validity and usefulness of the distinctive term 
for these strata, which represent those at times referred to Catskill fm. because 
of their red color and doubtless a western continuation of Catskill sedimentation, 
Is very clearly Indicated by the paleontologic evidence which they have furnished. 
[This deflnition was used In several repts.] 

L. C. Glenn, 1003 (N. Y. State Mus. Bull. 69, pp. 967-989). Cattaraugua beda.— 
Bright-red shales interbedded with green or bluish shales and flne-grained greenish 
gray, thin-bedded micaceous sss., with three cgl. lentils, named (descending) : 
Kllbuck cgl. lentU, Salamanca cgl. lentil, and Wolf Creek cgl. lentil. UnderUe, 
probably nncon., Oswayo beds, and rest on Chemung beds. Thickness 300-500 f t 
Correlated with Catskill fm. to E., and assigned to Dev. [In same bull, (pp, 696-
699) J, M, Clarke assigned Cattaraugus beda to Carbt Bnt In 1904 (Geol, Soc. 
Am, BuU,, vol, 14, pp, 522-531) Glenn again assigned them provisionally to Dev. 
(Harke's 1903 Hdb, included Wolf Creek and Salamanca cgls. In the Cattaraugus, 
as did Glenn,] 

W h e t h e r C a t t a r a u g u s fm. is l a t e Dev . o r e a r l y Carbf . is st lU a n open 
ques t i on . ( S e e u n d e r K n a p p fm. ) T h e 1903 def lni t ion w a s foUowed 
fo r m a n y y e a r s , a n d t h e lieds b tw . Wolf Creek a n d S a l a m a n c a cgls. , t o 
w h i c h C l a r k e o r ig ina l l y app l i ed n a m e C a t t a r a u g u s beds, w e r e no t r e 
n a m e d . I n W a r r e n Co., Pa . , t h e l i tho logy of O s w a y o a n d C a t t a r a u g u s 
d e p o s i t s changes , so t h a t t h e y c a n no t be s e p a r a t e d , a s in N. Y., a n d in 
1910 C. B u t t s n a m e d t h e combined u n i t C o n e w a n g o fm. 

a . H. Chadwlck, 1925 (Geol. Soc. Am. Bull., vol. 36, pp. 455-^64), divided beds below 
Ricevllle -sh. In NW. Pa. Into (descending) : Woodcock horizon, Saegerstown sb.. 
Millers horizon. Amity sh., and LeBoeuf horizon (all included in Venango group, 
which he described as resting on Chadakoin sh.). 

K. E. Caster, 1933 (Geol. Soc Am. BuU., vol. 44, No. 1, p. 203), divided Venango 
group of NW. Pa. Into (descending) : Ricevllle fm. restricted (Oswayo sh. memb.) 
and Cattaraugus fm., the latter divided Into (descending) : Woodcock ss. memb., 
Saegerstown sh. memb.. Millers ss. memb.. North Warren sh. memb., Watson ss. 
memb.. Amity sh., and Panama cgl. memb. (LeBoeuf, Wolf Creek). His Venango 
group rested on Chadakoin fm. of Chemung group. • 

K. E. Caster, 1934 (Bulls. Am. Pal., vol, 21, No. 71, table opp, p, 61), excluded Rice
vllle from his Venango stage, and assigned both Ricevllle and his Venango to 
Dev. On pp, 57-58 he s ta ted : Cattaraugus fm, of Glenn is exact synonym of 
original "Venango group" of White. The only proper use of "Cattaraugus" is lii 
a facies sense—Cattaraugus parvafacies of an unnamed magnafacles which is char
acterized by purple shales and cgls, 

B. Wlllard, 1936 (Geol, Soc, Am. Bull., vol. 47, No. 4, p. 570), applied Cattaraugus 
red ah. to the beds "mostly nonmarine," underlying Salamanca cgl. and overlying 
Panama cgl. This deflnition reverts to Clarke's original definition. Wlllard states 
(p. 680) : The use of "Cattaraugus" in U. S, G, S. folio 93, 1903 (Elkland-'Hoga), is 
erroneous, for i t Includes beds consideraljly older tban Panama cgL, which makes 
base of Cattaraugus to W. If a term must be applied to these red beds, Oherry 
Ridge is logical, for they admit of no subdividing. What has been called Oswayo 
fm. In NE, Potter Co, and Tioga Co,, Pa., appears to be green Coudersport memb, 
of Cattaraugus fm. Writer doubts presence of any true Oswayo in that area. 

N a m e d for d e v e l o p m e n t In C a t t a r a u g u s Co,, N . Y, 

C a t t a r a u g u s p a r v a f a c i e s . 
See u n d e r S m e t h p o r t m a g n a f a c l e s a n d u n d e r C a t t a r a u g u s fm., 1934 e n t r y . 

C a t t a s a u q u a l imes tone . 
O r d o v i c i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( N o r t h a m p t o n a n d Leh igh Coun

t i e s ) . 

I. C. White, 1882 (2d Pa, Geol, Surv. Rept. G,, p. 153). The great Is. fm. of Easton 
and Allentown, No. II , 2,000 ft, thick, underlies Hudson River slates, and a t Its top 
are the Cattasauqua Is. beds. 

On ly r eco rded u s e of n a m e . T h e n a m e of t h e t o w n i s speUed C a t a s a u q u a . 
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Cattleman sand. 
An oii-bearlng subsurface ss, lying 50 to 75 ft, above the main shoestring 

sand horizon of Cherokee sh, in Wiggins fleld, 6 to 12 m t N, of Eureka, 
Greenwood Co., Kans, 

tCauda-galll grit. 
Lower Devonian: New York, 
L, Vanuxem, 1842 (Geol, N, Y„ pt. 3, pp. 127-130). Cauda-galli grit.—Flne-grained 

calc. and arglll. ss., usually "̂  drab and brownish. Underlles:..Schoharle grit and 
overlies Oriskany ss. 

Eeplaced by Esopus grit. 
"Named for a fucoid having some resemblance In form to tail of a chicken 

cock." 

tCaudagalli epoch, 
Paleontologic term used by A, W, Grabau (see Buffalo Soc, Nat, His t , 

vol, 6, p, xviii, 1898) to include time during which Schoharie grit and 
Esopus sh, were deposited. It has also been used to cover only the 
time of Esopus ('\Caudagalli) g r i t 

Caulfeild formation. 
Paleozoic (?) : British Columbia, 
W, A, Johnston, 1923 (Canada Geol. Surv. Mem. 135, p. 12). 

Causapscal formation. 
Devonian: Quebec (Matapedia Valley). 
G. W. Crickmay, 1932 (Am. Jour. ScL, 5th, vol. 24, pp. 368-385). Cauaapacal fm,— 

Shales and argill. lss., 3,000 ft. thick. Basal fm. of Dev. Conformably overUes St. 
Leon fm. (Sil.), and underlies Gaspe ss. (Dev.). Type section immediately S. of 
village of Causapscal in bluffs of Matapedia River, Also well exposed on CausapBCal 
River below Causapscal FaUs, Fossils (Usted), 

tCavanal group, 
tCavaniol group. 

Penn.<!y]vanian: Central eastern Oklahoma and western Arkansas. 
N, F. Drake, 1897 (Am, Phil, Soc. Proc, vol. 36. pp. 371, 388). Covaniol proup.— 

Shales, with sss., workable coals, and lss.. 5,500 ft, thick, underlying Poteau group 
and extending down to base of Grady coal or top of Tobucksy [Hartshorne] ss. 

According to J, A, Taff (U, S, G. S, 22d Ann. Rept., pt. 3, 1902) this name 
covers McAlester group and Savanna ss. 

Named for Cavanal Mtns, N. part of Le Flore Co., Okla. 

tCave limestone. 
Pennsylvanian: Eastern Kansas, 
G, C. Swallow and F, Hawn, 1865 (Kans. Geol, Surv, Rept, on Miami Co,, p. 7). 

Cave la.—Hard, brittle, brown, gray, and drab Is., 20 to 30 ft. thick, forming bed 
No. 9 In Coal Measures ot Miami Co. Occurs in beds of medium thickness, 
separated into fragments by vertical fractures. Overlain by 15 to 18 ft of ss. and 
underlain by EInstlne ss. 

R. C, Moore, 1936 (Kans, Geol. Surv. Bull. 22, p. 118). Field work has shown 
that excepting at Lecompton (where the beds belong to a very much higher 
horizon) the tCave Is. of Swallow Is Wyandotte Is. 

Apparently named for occurrence in it of many caves and crevices from 
which bold springs usually flow. 

tCave-rock series. 
Pennsylvanian: Eastern Kansas. 
G. C. Swallow, 1866 (Kans. Geol. Surv. Prel. Rept, pp. 20-21). Cave Rock aeriea.—' 

AppUes to beds No. 156 (Cave Is., 15 to 30 ft. thick) and No 157 (Einstein or 

file://'/Caudagalli
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EInstlne ss., 45 to 60 ft. thick) of geol. section of eastern Kans. Underlies 
Stanton Is. series and overlies Spring Rock series. 

N o t a g e o g r a p h i c n a m e . I n c l u d e s P l a t t s b u r g Is. a n d u n d e r l y i n g sh. 

C a v e Creek f o r m a t i o n . ( I n C i m a r r o n g roup . ) 

P e r m i a n : C e n t r a l s o u t h e r n K a n s a s a n d n o r t h w e s t e r n O k l a h o m a . 

P. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 27). Cave Creek gypsums 
or fm.—Gyp.-bearing fm., 50 ft. thick, consisting usually ot either a single 
stratum of massive gyp. or two such strata separated by red clay sh. Includes 
(descending) Shimer gyp., Jenkins clay, and Medicine Lodge gyp. Overlies 
Flowerpot shales and underlies Dog Creek shales. Is top fin. of Salt Fork div. 
[In 1897 (Am. GeoL, vol. 19, pp, 351-363) Cragln made Dog Creek shales top 
fm, of his Salt Fork div.] 

C. N. Gould, 1927 (Obsolete Okla, names: Unlv, Okla. Bull, Proc. Okla. Acad. ScL, 
voL 6, pt. 2, p, 236), In Okla. a third gyp. memb., the Ferguson, occurs, and 
the 3 gypsums (Shinier, Medicine Lodge, and Ferguson) with associated dolo
mites and clays are now known as the Blaine. 

N a m e d fo r C a v e Creek , C o m a n c h e Co,, K a n s , 

Cave l l f o r m a t i o n . 

L o w e r C a m b r i a n : A l b e r t a ( J a s p e r P a r k ) , 

P, E, Raymond, 1930 (Am, J o u r ScL, 5th, vol, 20, pp. 292-293, 300). Cavell fm.— 
Lower Camb. qtzites well displayed on E. face of Mount Edith CaveU. Thickness 
at least 4,000-f ft. Rests on pre-Camb. Underlies Bosche Is. nnd sh. 

C a v e n d i s h schis t . 

U p p e r C a m b r i a n : S o u t h e a s t e r n V e r m o n t ( W i n d s o r C o u n t y ) . 
C. H. Richardson, 1929 (16th Rept Vt. State Geol., pp. 210, 223). Cavendish 

schist (Upper Camb.).—Name Is necessary because characteristics of the terrane 
will .not permit It to be Included in any group hitherto named. Cavendish Is 
selected because this terrane Is essentially the one in which the postglacial gorge 
so widely known as Cavendish Gorge [Just B. of Cavendish village, Ludlow q u a d ] 
has been cut. Essential mineral composition Is quartz and biotite. I t is often 
hornblendlc, and hornblende sometimes replaces nearly all ot biotite. Is of dark 
gray color. Underlies all members of Upper Camb. MIsslsquoi group, of which 
Gassetts schist Is oldest memb. Contact with Gassetts scliist can be seen In 
the road cut a few rods N. of Gassetts station. Not deternUned that it either 
underlies or overlies Bethel schist, but writer has reached cuncluslon It Is time 
equlv. of Bethel schist. [See also long description of this achist, by Richardson. 
In 17th Bept. Vt. State GeoL, 1931, pp. 213-237.] 

C a v e Rock ser ies . 

See Cave-rock sc r ies . 

C a v e S p r i n g s s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e r n K a n s a s . 

E. Haworth, 1898 (Kans. Univ. GeoL Surv. vol. 3, p. 66). Cave Springs sa. sug
gested by G. I, Adams for BS, separating the two lss, composing Elk Falls Is, 
in vicinity ot Cave Springs, Elk Co. In some areas the beds separating these 
IsB, are shales, 

G, I, Adams, 1903 (U, S, G, S. BuU. 211, p. 47), The sss, tha t occupy interval of 
Tecumseh Bh, S, of Elk River were called Cove Springa ass, by Haworth (1898). 

R, C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p, 178), [Refers to Adams' statement 
above, and abandons name, without explanation,] 

t C a w C a w f o r m a t i o n . 
t C a w C a w s a n d s . 

Eocene ( m i d d l e ) : C e n t r a l Sou th C a r o l i n a ( O r a n g e b u r g C o u n t y ) . 
E. Sloan, 1908 (S. C. Geol. Surv., ser. 4. Bull. 2, pp. 449. 454, 457-139). Wariey 

HIU phase of earlier repts divided into Upper or Wariey Hill marl and Lower or 
Caw Caw shales and marls. The Lower Wariey Hill fm. lithologically repre
sents a transition from Congaree shales [below] to later marls and comprises 
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both shales and marls, often intergrading. Faunally they are distinctly char
acterized by flrst appearance ot Ostrea sellwformia In S. C. and by abundant 
association of Pteropais lapidosa. Succeeding a coarse glauconitic sand, a pea-
green clay, now in the form of a slightly laminated sh., occupied the shoal areas, 
while pale yellow-green and gray marls formed In the deeper waters, and inter-
graded with the shales along their dividing zone. In some areas an irregular 
deposit of yellow to gray marls extended over the basal pea-green shales, but 
along the shoal areas renewed silting covered this broken bed .of marl with a 
very fossiliferous pale yellow-green sh.. In which casts of a large Venerioardia 
planicoata, Pteropsia lapidosa, Ostrea sellwformia are found. At Kennedy's Scarp 
on Tinkers Creek this pea-green sh. Incloses a matted mass of soft shells a t 
base of the scarp. Some erosion, solution, or other degradation of the top 
shales of Lower Wariey Hill phase occurred preliminary to deposition of Upper 
Wariey HIII series. At some localities the Upper Wariey HUI is represented 
by a bed of dark-gray, slightly glauconitic, flne-grained laminated sh. ; it is 
coarser grained near Its base and Includes rounded gravel. I ts greatest thick
ness Is approx. 24 ft. The most extensive area of Upper Wariey HIU phase 
exposes the characteristic Wariey Hill glauconitic marl, which at Wariey Hill 
may be seen resting on the slightly irregular surface ot Lower Wariey HUl 
scries. I t is exposed along Santee Valley as far down as Plnckney's Landing, and 
along Edisto River from Branchville to Sullivan's Bridge. I ts greatest observed 
thickness does not exceed 25 ft. The Wariey Hill marl is of a dirty gray-green 
color, compact, hard, and very harsh to the touch ; the lat ter feature Is accentu
ated by the large angular grains of glauconlte. At one locality small seml-
spherlcal crystals of wsvelllte appear to have been derived from the weathered 
glauconitic mass. 

I s a local d e v e l o p m e n t of M c B e a n fm., a m a r i n e d e p o s i t of C l a i b o r n e age . 
A c c o r d i n g to C. W . Cooke, 1936 (U. S. G. S. Bul l . 867) , i t i s l o w e r p a r t 
of M c B e a n fm. 

N a m e d for e x p o s u r e s a t C a w C a w S w a m p , O r a n g e b u r g Co. 

C a w k e r t e r r a n e . 

C r e t a c e o u s : K a n s a s . 

C. [H.] Keyes, 1915 (Iowa Acad. Scl. Proc , vol, 22, p, 255), Cawker terrane, shales, 
50 ft, thick. Underlies Graneros and overlies Brookville (sss,). Included in 
Dakotan. [Derivation of name not stated, but probably Cawker City, Mitchell 
Co., north central Kans,] 

Cawood s a n d s t o n e m e m b e r (of H a n c e f o r m a t i o n ) , 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y a n d n o r t h e a s t e r n Tennes see . 

O. H. Ashley and L, C, Glenn, 1906 (U,S,G,S,P,P, 49, pp, 31, 33, 37, 120, 168), 
Cawood ss, memb,—Ss,, 80 to 100 ft, thick, in Hance fm„ lying 260 f t below 
top of the Hance, 

N a m e d fo r Cawood , Bell (3o,, Ky, 

C a y e t a n o f o r m a t i o n . 

C r e t a c e o u s : C u b a . 

E. IL De Qolyer, 1918 (A,A,P,0, Bull,, vol. 2, p. 140). 

S a m e a s S a n C a y e t a n o fm., D l c k e r s o n a n d B u t t , ;1936, 

C a y u g a g r o u p . 

S U u r i a n ( l a t e ) : N e w York, P e u n s y l v a n i a , w e s t e r n M a r y l a n d a n d Vi rg in i a . 

J . M. Clarke and C, Schuchert, 1899 (ScL, n, s,, vol, 10, pp, 874-878), Cayugan 
period or group.—Includes Manlius Is,, Rondout waterline, and Salina beds, 
which are knit together by Uthologlc and faunal characters and are distinctly 
Ontario [SUurian], Outcrops are typically exposed about N, end of Cayuga 
Lake, N, Y. 

I n 1903 (Am, Geol , ) C, S c h u c h e r t redeflned R o n d o u t , r e s t r i c t i n g n a m e to 

u p p e r p a r t a n d I n t r o d u c i n g Cobleski l l Is. f o r l o w e r p a r t of t h e beds, 

f o rmer l y caUed R o n d o u t . T h e C a y u g a g r o u p (or C a y u g a n ) h a s , t h e r e -
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fore, for years been divided into these four fms.; but G. H. Cbadwick in 
1908 (Sci,, n, s,, vol, 28, p, 347, table and text) excluded Salina fm, from 
his Cayugan, while E. O. Ulrieh in 1913 recommended the transfer of 
Rondout to Lower Dev. This is stUl an open question, (See further 
explanation under ManUus Is.) At present the U, S, Geol, Survey 
adheres to the old classiflcation for N, Y, In Pa. nnd Md, the Cayuga 
group is divided into (descending) Tonoloway Is,, Wills Creek .sh,, and 
McKenzie fm. In SW. Va, the Cayuga deposits are not differentiated 
and the rocks are called Cayuga Is. 

tCayuga dolomite, 

Silurian: Canada. 

See 1st entry under Bertie Is, memb, 

Cayugan. 
A time term covering the interval during which the rocks of the Cayuga 

group were deposited. Also used by N, Y, State Geol, Survey as a group 
name. (See under Cayuga group.) 

Cayuta shale member (of Chemung formation). 
Upper Devonian: West central New York. 

H. S. WUIiams, 1906 (ScL, n. s., vol. 24, pp. 365-372). Chemung fm. of Ithaca 
region divided into (descending) : Fall Creek cgL lentil, 0 to 10 ft . ; Wellsburg 
ss. memb.. 600 to 650 ft.; Cayuta ah. memb., 600 ft. The Cayuta memb. con
tains typical Chemung fauna. Exposed along Cayuta Creek from Cayutu Lake 
to Its discharge into Susquehanna River. Rests on Enfleld sh. memb. of Nunda fm. 

H. S. Williams, 1909 (U. S. G. S. Watkins Glen-Catatonk foUo, No. 169). Cayuta 
ah. memb.—Drab to bluish sh. and Intercalated thin-bedded ss.. 600 ft. thick. 
Underlies Wellsburg ss. memb. of Chemung and overlies Enfleld sh. memb. of 
Portage fm. 

T h i s memb . is inc luded in C h e m u n g fm. in s u b s e q u e n t r ep t s , i n c l u d i n g 

W. Go ld r ing , .1931 (N. Y. S t a t e Mus . H d b . 10, p. 369) , a n d G. H. Chad

wlck, 1935 (GeoL Soc. Am. Bull . , vol. 46, No. 2 ) . 

Cazenov ia g r o u p . 

Midd le D e v o n i a n : E a s t - c e n t r a l N e w York ( M a d i s o n C o u n t y ) . 

T. A Conrad, 1841 (N. Y. Geol. Surv. 5th Rept., p. 31). [Caaenoria group appears 
In table as undejlylng Oneonta group and overlying Tully Is.J 

L. Vanuxem, 1842 ((3eol. N. Y., pt. 3. pp. 150-160). Hamilton group Includes 
Cazenovia group. Largest part of town of Cazenovia is covered by i t The hills 
around Cazenovia village are composed chiefly of coarse sh., which forms the 
Cazenovia shales of Conrad. 

C. 8. Prosser, 1893 (Am. Jour. Scl., 3d, vol. 46, pp. 212-230). Cazenovia group 
belongs below Tully Is., and not above It, as Conrad stated in 1841. [As 
TuUy Is. Is base of Upper Dev., these beds are a port of Hamilton group (Middle 
Dev.).] 

Only recorded uses of name. 

tCedar limestone. 
Upper and Middle Devonian: Eastern Iowa. 

D. D. Owen, 1852 (Rept. Geol. Surv. Wis., Iowa and Minn., p. x l i ) , SW, [of 
Upper Mag. Is. area] we come upon the Cedar lss., contemporary with the Dev. 
fm. of English geologists, separating the Mag, lss, of N, from the Carbf, lss. and 
the great coal fleld of Iowa and Mo. [On map accompanying this rept the rocks 
are described as "Formations of the Valley of Cedar River belonging to the 
Devonian period." As mapped by Owen the "Cedar lss." of his text include the 
Upper Dev. Lime Creek sh. and the Middle Dev. Cedar Valley and Wapslpinlcon 
lss.] 
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Some later writers have used "Ce<lar Is." for Dev. Is. underlying Lime Creek 
sh., also for Dev. Is. underlying Grassy Creek sh. and Sweetland Creek 
sh., in which sense it is apparently a shortened term for Oedar 'Valley It. 

Named for valley of Cedar River, eastern Iowa. 

Cedar formation. 
Upper Triassic: Northern California (Lassen Peak region). 
J. S. Diller, 1892 (prel. proof-sheet edition of U.S.G.S. Lassen Peak folio) and 

1895 (published Lassen Peak, folio. No. 15). Although there are slates and sss., 
with occasional traces of cgl., the principal Btratum ot Cedar fm. Is Is., which 
forms conspicuous ledges on road a few ml. W. of Buzzard's Boost. This Is. Is 
rich In Triassic fossils, which clearly show it is same horizon as Hosselkus Is. of 
Genesee Valley. Named for exposure on Cedar Creek, along toll road btw. Redding 
and Bound Mtn, where it Is overlain by Bend fm. 

H. W. Turner, April 1894 (Am. GeoL, vol. 18, pp. 229-249). The Cedar fm. Includes 
Hosselkus Is, and underlying slates [meaning Swearinger BL, which Is now known 
to overlie Hosselkus Is,], 

Cedar volcanic series. 
Oligocene: British Columbia. 
C, CamseU, 1913 (Canada Geol, Snrv, Mem, 26, p, 82). 

Cedar Bay granite. 
Mesozoic(?): Southeastern Alaska (Prince WUUam Sound region). 
U. S. Grant and D. F, Hlgglns, 1910 (U, S, G, S, Bull, 443, pp, 41-43, 46). Oedar 

Bay granite.—-Light gray, even-grained. Surrounds two-thirds of Cedor Bay and 
forms core of neck of land btw. Wells Bay and passage NW. of Glacier Island. 
Cuts Valdez group. 

Cedar Butte basalt. 
Pleistocene: Southern Idaho (Power County). 
H. T, Stearns, 1932 (Correlation chart of Idah* compiled by M, G. WUmarth, dated 

Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No. 4, pp. 434-439). OeAir Butte 
basalt.—-Aphanltic blue pahoehoe basalt with fresh green olivine pbenocrysts. 
Thickness exceeds 200 ft. where It dammed Snake Eiver near Massacre Bocks. 
Behind this dam the American Falls lake beds accnmnlated. Rests, with local 
uncon., on thick series of early Pleist. blue and gray basalt flows which gen
erally contain pbenocrysts of olivine and feldspar. Type loc. Cedar Butte, T. 8 8., 
R. 29 E., Power Co. 

Cedar Cliff limestone lens. (In Wills Creek shale.) 
SUurian: Western Maryland and northern West Virginia. 
C. K. Swartz, 1923 (Md. Geol. Surv. SU. vol., p. 41). Cedar Cliff Is. lens.—Hard 

blue or In places pink Is. Some of basal strata cdhslst of nodules and resemble 
a cgl. Thickens westward and thins eastward. Can be traced from Keyser 
[W. Va] to Hancock [Md.]. Occurs In midst of Bloomsburg red ss. memb. of 
Wills Creek fm. Well exposed at Cedar CUB, Md., SW. of Cumberland. 

tCedar Creek beds. 
Tertiary (middle Oligocene) : Northeastern Colorado. 
W. D. Matthew, 1901 (Am. Mus. Nat. Hist Mem., vol. 1, pt. 7, pp. 356-374, 444). 

Cedar Creek beda. [See under ^Martin Canyon 6e<I«.] 
H. F. Osborn, 1909 (U.S.G.S. Bull. 361, pp. 85, 105). "Cedar Creek beda" = lower 

(or middle Ollg.) part of Brule fm. 

Named for Cedar Creek, Logan Co. 

O d a r Creek limestone. 
Pennsylvanian: Southeastern Nebraska. 
G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub., vol. 9, No. 2, pp. 7, 

12, 21, 36). Cedar CVee* la.—Light-colored and'massive except upper part which 
is thin bedded. Thickness 1% to 8 ft. Lies 13 to 30 ft. below top of Platte shales, 
and Is separated from underlying Cullom Is. by 6 to 8 ft. of sh. 
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G. B. Condra, 1927 (Nebr. GeoL Surv. BuU. 1, 2d ser., p. 48). Oedar Oreek la., in 
middle of Tecumseh sh., Is 2 to 9 ft. thick. Best developed a t type loc. on Cedar 
Creek, I'A ml. SW. of town of Cedar Creek [Cass Co., Nebr.]. Probably does not 
extend to Mo. and Kans. [The sh. In which this Is. occurs Is now known not to be 
Tecumseh eh. (See R. C. Moore, Kans. GeoL Surv. Bull. 22, 1936, p. 178. Moore 
also abandoned the name.)] 

G. B. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., p. 11). OeiJor Creek la. Is 
abandoned for anotlier name, which has priority. The supposed Cedar Creek Is. 
of BuU. 1 is thought to be lola Is. 

See K a n s . - N e b r . c h a r t compi led by M. G. W i l m a r t h , 1936. 

C e d a r Oreek a rgUl i t e . 

Pa leozo ic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n . 

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 80 ; map). Cedar Creek argilUte.— 
Medium to dark gruy argillite that grades alternately into calc. argllllte, car
bonaceous argllllte, and quartz mica schist. Usually fine-grained and flnely lami
nated or bedded. Thickness 2,500+ ft. Relations to other named units not 
determined. Extends to Int. Bdy and Is part of Pend OreUle group of B. C. 
Exposed along wagon road up Cedar Creek to Frisco-Standard mine and on N. 
slopes of Red Top Mtn. 

C e d a r D i s t r i c t f o r m a t i o n . 

C r e t a c e o u s : B r i t i s h Co lumbia . 

C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 99). 

C e d a r G r o v e s a n d s t o n e s . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t Vi rg in ia . 

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, pp, 169-178), Upper Cedar Grove as.—Massive grayish brown, micace
ous, medium grained, 10 to 40 ft, thick. Lies 5 to 20 ft, below Williamson coal 
and 20 to 50 ft. above Cedar Grove rider coal. Seth Is. not observed and evi
dently replaced by Upper Cedar Grove ss. Named for association with Cedar 
Grove coal. Middle Cedar Grove ss.—Massive, gray, flne grained, micaceous, 
sometimes containing a thin coal. Thickness 0 to 60 f t Lies 0 to 10 ft. below 
Cedar Grove coal and overlies Lower Cedar Grove coal. Lower Cedar Orove as.— 
Massive, persistent, similar In color and character to Middle Cedar Grove BS. Thick
ness 20 to 30 ft. Lies 1 to 10 ft. below Lower Cedar Grove coal and overlies 
Alma A coal. 

C e d a r Hi l l s s a n d s t o n e . ( I n C i m a r r o n g r o u p . ) 

P e r m i a n : C e n t r a l s o u t h e r n K a n s a s . 

F. W. Cragln, 1896 (Colo. ColL Studies, vol. 6, pp. 3, 24). Oedar Bills sa.— 
Chiefly unevenly hard, in part massive, concretionary, fine-grained, bright red sss., 
50 to 75 ft. thick, locally underlying Flowerpot shales and overlying Salt Plain 
measures In Barber Co., Kans. Included in Salt Fork dlv. 

N a m e d for C e d a r HUls , B a r b e r Co. 

C e d a r H iUs a n h y d r i t e . 

P e r m i a n : C e n t r a l K a n s a s . 

B. G. Moss, 1932 (Kans. Geol. Surv. Bull. 19), applied Cedar Hills anhydrite to a 
bed of gyp., 20 to 60 ft. thick, forming basal bed of Cimarron group In Ness 
and Hodgeman Counties, which he stated is "tentatively correlated with Cedar 
HIUs fm." 

O d a r i a n se r ies . 

A t e r m app l i ed by C. [R . ] K e y e s to a p p r o x . t h e s a m e beds de s igna t ed 
C e d a r Val ley Is. by o t h e r geo logis t s . 

C e d a r M e s a s a n d s t o n e m e m b e r (of C u t l e r f o r m a t i o n ) . 

P e r m i a n : S o u t h e a s t e r n U t a h ( S a n J u a n C o u n t y ) . 

A. A. Baker and J. B. Reeside, Jr., 1929 ( A A. P. G. BuU., vol. 13, No. 11, pp. 1420, 
1421, 1423, 1441, 1443, 1445, 1446). Cedor Mesa sa. memb. of Cutler fm.— 
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Massive white ss., 500 to 1,000± thick, underlying Organ Eock tongue (red) of Cutler 
fm., and overlying Halgalto tongue (red) of the Cutler. WeU exposed on Cedar 
Mesa, Utah, on San Juan River, W. ot Mexican Hat (Bluff P. O.). In earlier 
repts caUed Coconino ss. 

t C e d a r M o i m t a i n beds . 

Miocene ( u p p e r ) : C e n t r a l N e v a d a ( C e d a r M o u n t a i n s ) . 
A local t e r m app l i ed by some geologis t s to E s m e r a l d a fm. ( u p p e r Mio.) i n 

C e d a r M t n s . See J . C. M e r r i a m ( U n i v . Calif. Pub . , BuU. D e p t Geol., 
vol. 8, No. 12, p. 277, 1914; vol. 9, pp. 16S-172, 1916) ; J . P . B u w a l d a 
( U n i v . Calif. P u b . Bu l l . D e p t . G e o t , v o t 8, No . 16, p . 305, N o 19, p p . 
335-363, 1914) ; a n d H . F . Osborn (Am. Mus . N a t H i s t . Mem., n. s.! vol. 
2, p t . 1, pp . 21 , 27, 1918) , w h o a s s i g n e d t h e m to u p p e r Mio. o r l o w e r 
Pl io . 

A. Knopf, 1921 (U. S. G. 8. Bull. 725H : "Ore deposits of Cedar Mtn., Nev."). Bu
walda has shown that the lake beds lying on both sides of Cedar Mtn are a par t 
of Esmeralda fm., and they are here called Esmeralda. 

C e d a r P a r k memtier . ( I n F r e d e r i c k s b u r g g roup . ) 

L o w e r C r e t a c e o u s (C-omanche s e r i e s ) : E a s t e r n T e x a s ( W U l i a m s o n 

Ck)unty) . 

W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 331). South of Florence, Wll-
liamBon Co., much of position of the Walnut [clay] Is occupied by a Is. lentil here 
designated Cedar Park memb. Type loc. quarries about 2 mi. NW. of Cedar 
Park. It occurs over a considerable area In western Williamson Co. and grades 
out northward into Walnut of type facies. It consists typically (fleid work of 
H. C. Fountain) of about 58 ft. (in core tests) ot Is. crystalline and porous above 
and more marly and nodular below. Upper 15 f t Is a soUd, medium-grained, 
grayish Is. weathering yellow, with a few scattered tossUs. This is underlain 
by a few ft. of porous Is. with fossils. The basal memb. Is somewhat nodular and 
fossiliferous. The base is 5 ± ft. of typical Walnut marl with many Exogyra 
texana and other usual fossils. These 3 portions are exposed In a fades transi
tional to type Walnut on bluffs ot the South San Gabriel at highway crossing 
N. of Leander, where they overlie the Glen Rose. In Cedar Park area the Is. 
lentU In basal Fredericksburg reaches 125 ft. In thickness and probably rovers 
several sq. ml. 

t C e d a r P o i n t s h a l e s a n d s h a l y l imes tones . 
P e r m i a n : C e n t r a l K a n s a s . 

L. C. Wooster, 1905 tThe Carbf. rock system of eastern Kans.). Cedar Point (Mat-
field) ahalea and ahaly lss,, about 9:; ft. thick, overlie Wreford Is. and Underlie 
Florence flints. Included In Florence beds. 

Accord ing to i t s p r o p o s e r is s a m e us Matfleld sh. , o lde r n a m e . P r o b a b l y 

n a m e d for C e d a r Po in t , C h a s e Co. 

Cedar R a p i d s p h a s e (of Oti.s l i m e s t o n e ) . 

Middle D e v o n i a n : C e n t r a l e a s t e r n Iowa . 

W. H. Norton, 1921 (Iowa Geol. Surv, vol. 27, p, 378). Cedar Rapida phase of 
Otia la.—This phase Includes the wide variety of lithologic types, usually but 
slightly mag., seen in upper 30 ft, of Otis Is, in quarries ut Cedar Rapids and 
at numerous other exposures, 

C e d a r t o n s h a l e m e m b e r (of G r a f o r d f o r m a t i o n ) , 

P e n n s y l v a n i a n : C e n t r a l T e x a s (Co lo rado R i v e r r e g i o n ) , 

N. P. Drake, 1893 (Tex, Geol, Surv, 4th Ann. Rept , p t 1, pp. 387, 391). Cedarton 
bed.^—Sandy clay containing some usually gritty or conglomeratic ss. Prevailingly 
blue, but purple, red, and yellowish outcrops occur. Thickness 40 to 90 ft. Memb. 
of Canyon dlv. Overlies Adams Branch Is., and underlies Clear Creek bed. 
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P. B. Plummer and R. C. Moore, 1922 (.Tour. GeoL, voL 30, pp, 24, 31, 35 ; Univ, 
Tex, Bull, 2132, pp. 109, 114), Cedarion sh. and ss., 20 to 100 ft. thick, is ba.sal 
memb. ot Brad fm. In Colorado River Valley. Underlies Clear Creek Is. and over
lies Adams Branch Is. memb. of Graford fm. Consists of blue sandy sh. (In 
places weathering red and purple) with ss. lentils and a few thin beds of cgl. 
Named for Cedarton, Brown Co. 

E. H. SeUards, 1933 (Unlv. Tex. BulL 3232, pp. 104, 111), restricted Brad fm. to 
Placid sh. memb. of Plummer and Moore and Ranger Is. memb., and included 
Cedarton memb. In Graford fm. 

Wallace Lee and C. O. Nickell have introduced (in a rept soon to be pub
lished by Tex. Geol. Survey) WineheU memb. for the beds overiying 

' Cedarton sh. memb. and forming top memb. of Graford fm. in both 
Brazos Riyer and Colorado River regions. 

Cedartop gypsum member (of Blaine gypsum). 
Permian: Southwestern Oklahoma. 
C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Bept., pp. 42, 56). Cedartop gyp

sum.—Massive white gyp., 18 to 20 ft. thick, in midst of red clay sh. which sepa
rates Haystack gyp. below from Collingsworth gyp. above. Included In Greer 
dlv. 

C. N. Gould, 1924 (A. A. P. G. Bull. vol. 8, No. 3, pp. 324-341). Cedartop gyp. 
memb. Is provisionally considered = Medicine Lodge gyp. memb. 

This gyp. is believed to be same as Medicine Lodge gyp. memb. of the 
Blaine, according to H. D. Miser. 

Named for Cedartop Butte, Roger Mills Co. 

Cedarvale shale. (In Scranton shale.) 
Pennsylvanian: Southeastern Nebraska and eastern Kansas. 
G. E. Condra, 1930 (Nebr. Geol. Surv. BuU. 3, p. 53). The Nebr. Geol. Surv. now 

restricts White Cloud sh. to that part of Scranton sh. below Happy Hollow Is. 
and applies Cedar Vale ah. to interval btw. Rulo Is. above and Happy Hollow Is. 
below. Type loc- la E. of Cedar Vale, Kans. 

H. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 212). Cedar Vale ah. is bluish 
to yellowish brown. Includes clayey and sandy beds, and, near top, the Elmo coal. 
Thickness averages 2 5 ± f t Is traceable from southern Nebr. to northern Okla. 
Is exposed in E. bluff of Caney River, sec. 12, T. 34 S., R. 8 E., Chautauqua Co., 
Kans. Overlies Happy Hollow Is. and underlies Rulo Is. 1 Moore discarded 
Scranton sh. and treated this sh. as a fm. in his redeflned Wabaunsee group.] 

C e d a r Va l l ey l i m e s t o n e . 
U p p e r D e v o n i a n : E a s t e r n I o w a a n d s o u t h w e s t e r n lUlno i s ( C a l h o u n a n d 

J e r s e y C o u n t i e s ) . 

W J McGee, 1891 (U. S. G. S. i l t h Ann. Rept , p t 1, p. 314). Cedar Valley Is.-^ 
Predominantly Iss., ranging from pure to argill., dolomitic, or perhaps carbona
ceous ; sometimes regularly divided by smooth bedding planes, again massive, 
elsewhere flnely laminated; usually brecciated in peculiar manner ; some strata 
horizontal, others locally inclined at all angles. Thickness more than 60 ft. 
Overlaps underlying Independence sh. and underlies Hackberry sh. Extends from 
Minn, line to Muscatine Co., Iowa, In belt 50 mi. wide. (As thus deflned Includes 
upper part (Davenport beds of repts) of Wapslpinlcon Ls.] 

See Davenport beds. 
C. L. and M. A. Fenton. 1924 (Univ. Mich. Pub.. Contr. Mus. GeoL. vol. 1, frontis

piece), divided Cedar Valley Is. of central northern Iowa into (descending) Nora 
is.. Shell Rock, and Lower Cedar Valley. [The Nora was originally included In 
Lime Creek sh.] 

T. B. Savage, 1925 (Jour. GeoL), classified Cedar Valley la. as Upper Dev. Accord
ing to E. 0. Ulrieh, 1911 (Geol. Soc Am. Bull. vol. 22, pi, 28), it is of Middle and 
Upper Dev. age end = upper Hamilton and Tully Is. of N. Y. 
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C, H, Belanskl, 1927 (Am, Mid, Nat. vol. 10, No. 10), restricted Cedar VaUey Is. to 
Middle Dev. beds uncon. below his Mason City substage. .t.Subsequent repts of 
Iowa Geol. Surv., however, have continued to use Cedar Valley Is. for all beds 
below Lime Creek sh. and above Wapslpinlcon Is. 

C. H. Belanskl (1928) included Upper Davenport beds (Middle Dev.) of Iowa GeoL 
Surv. In Cedar Valley Is. (See second entry under Dwvenport beda.) 

T h e R e p t . 9 th Ann . F ie ld Conf. K a n s . G e o t S o c , 1935, fig. 1, a d o p t e d 
B e l a n s k i ' s 1927 r e s t r i c t e d def ini t ions of C e d a r 'Valley Is. a n d She l l rock 
fm.- ( see u n d e r She l l Rock Z.s.), gave t h i c k n e s s of C e d a r Val ley ( r e 
s t r i c t e d ) a s 90 to 150 ft., d iv ided i t i n to 3 m e m b e r s , n a m e d ( d e s c e n d i n g ) 
CoralviUe, L i t t l e ton , a n d L i n w o o d ( t h e l a t t e r t w o be ing n e w n a m e s ) , 
a n d a s s i g n e d I t t o U p p e r Dev. 

N a m e d fo r e x p o s u r e s in va l ley of C e d a r R i v e r . 

Ceda rv i l l e l i m e s t o n e . 
S i l u r i a n ( N i a g a r a n ) : S o u t h w e s t e r n Ohio. 

E. Orton, 1871 (Ohio Geol. Surv. Rept. Prog. 1870, pp. 271, 277-278, 297-8, 
301, 304—6). Cedarville, Guelph, or Pentamerus Is.—Series of mag. Iss., 10 to 
90 ft. thick, characterized by abundance of large nnd noticeable fossils, most 
prominently Pentamerua oblongus and Megalomua canadensis; also includes series 
of very thin-bedded and fragile lss. in which Pentamerus rarely occurs but which 
are largely composed of fossil remains of other shells. Forms top fm. of 
Niagara group In Highland Co. and northward In SW. Ohio, except near Hillsboro 
and at a few other places, where it is overlain by Hillsboro ss. Underlain by 
Blue Clitf or Springfield is. Best exposed nt Cedarville, Greene Co. 

A. F. Foerste gave further details in Denison Univ. Bull., Jour. Sci. Lab., vol. 30, 
19:«, pp. 154-158. 

Ceda rv i l l e s a n d s t o n e . ( I n M o n o n g a h e l a f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h e r n W e s t V i rg in ia a n d w e s t e r n M a r y l a n d . 

U. B. Reger, 1916 (W. Va. Geol. Surv. Rept. Lewis and Gilmer Counties, p. 124). 
Cedarville aa.—Massive, gi'cenish gray, medium coarse and hard, with flakes of 
mica and spots of Iron peroxide. Thickness 32 to 41 ft. Lies 7 f t below 
Sewickley Is. and overlies Redstone coal. Forms cliff a t E. end of Cedarville, 
Gilmer Co. 

Ceda rv i l l e se r ies . 

M i o c e n e : N o r t h e a s t e r n C a l i f o r n i a (Modoc C o u n t y ) . 
K. J. Russell, 1928 (Calit Unlv. Pub.. Dept. Geol. Sci. BuU., vol. 17, No. 11, 

pp, 402-416 nnd map). Cedarville series.—A series of andesltic rocks; a t least 
7,500 ft, thick, divided l n t o : . ( l ) Upper Cedarville (andesltic tuffs, aggls,. Inter
calated flows, and about 5 p'er cent of non-volcanic sediments) ; (2) andesltic 
lava flows 150 to 500 ft, thick; and (3) Lower Cedarville (3,700-|- ft. of 
andesltic aggls., tuffs, cgls., intercalated flows, and about 5 per cent of non-
volcanic sediments. The Upper Cedarville contains fossil flora considered by 
Chaney to be of Mascall (Ui>per and Middle Mio.) age. [Mapped over large par t 
of Warner Range, W. of Cedarville] 

R. 8. LaMotte, 1936 (Carnegie Inst. Wash. Pub. 455). Upper CedarviUe fm. (PUo.) 
of Modoc Co., Calif., is overlain by Altui'as fm., but at Camp 49, Nev., the Alturas Is 
absent, and Warner basalt rests on the Upper Cedarville. 

Ceda rv i l l e a n d e s i t e . 
M i o c e n e : N o r t h e a s t e r n Ca l i fo rn i a (Modoc lava-bed q u a d r a n g l e ) . 
H. A. Powers, 1932 (Am. Min., vol. 17. No. 7, pp. 253-282). Cedarville andeaite 

(Mio,).-—Oldest volcanic rocks in Modoc lava-bed quad. 

Ceja Glo r i e t a s a n d s t o n e . 

A n a m e app l i ed by C. [R . ] K e y e s (Pan -Am. Geol., vol. 64, No. 4, 193fi, 

p . 263) to t h e Pe rmi . i n ss . of N. Mex. t h a t h a s long been ca l led "G lo r i e t a 

s s . " by o t h e r geologis ts . 
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tCement series. 
Descriptive term applied in a titular sense in some early N. Y. repts to 

Manlius, Rondout and Cobleskill lss. .nnd Snlina fm.. which comprise 
Cayuga group of present terminology. 

tCement shale. 
Upper Devonian: Western Colorado (Gunnison County). 
C. [R.] Keyes. 1924 (Pan-Am. Geol., vol. 41. pp. 281, 289). Cement shales.— 

Shales, 100 ft thick, composing top fm. ot Yulean series and Ordoylcic system 
in Colo. Take title from [exposures on?] Cement Mtn, a few miles from Crested 
Butte, Gunnison Co. 

B. Kirk, 1930 (Am. Jour. Set, 5th, vol. 22, pp. 222-239), stated that this 
sh. is of Upper Dev. age, .ind therefore belongs to Chaffee fm. 

Cement City limestone bed. (In Kansas City formation.) 
Pennsylvanian: Northwestern Missouri and eastern Kansas. 
H. Hinds and P. C. Greene, 1915 (Mo. Bur. Geol. and Mines, voL 13, '2d ser., pp. 7, 

27-28, 118). Cement City Is. bed.—Thin but fairly persistent bed of gray, buff, 
or cream-colored Is., 5 to 10 ft thick, lying 5 to 20 f t above base of Chanute sh. 
memb. of Kansas City fra. Is believed to be ^Parkville Is. of GaUaher. At Kansas 
City it is known as "Gray ledge" or "Building ledge." Named for Cement City, 
Jackson Co., Mo. 

R. C. Moore, 1932 (see under Drum Is.), divided Drum Is. Into Corbin City Is. above 
nnd Cement City Is. below, and this definition of Cement City la. was followed by 
Moore and G, E. Condra in their Oct, 1032 revised classlflcatlon chart of Penn. 
rocks of Kans. and Nebr. 

G. E. Condra, 1933 (Nebr. Geol. Surv. Paper No. 4, p. 11). Cement d t y la., according 
to Moore, Is true Drum Is. at type loc. 

N. D. Newell, 1935 (Kans. Geol. Surv. BuU. 21, pp. 43-1-). Cement City la, is basal 
part of true Drum Is. This has been verified by R. C. Moore. The Chanute sh. of 
Hinds and Greene included true Chanute, true Drum, and underlying Qulvira sh. of 
this rept. The Qulvira is top part of Clierryvale sh. Tlie Corbin City and Cement 
City Is. members ot Drum Is. are uncon. 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

Cemetery limestone. 
Upper Cambrian: Western central Montana (Elkhorn region). 
W. H. Weed, 1901 (U. S. G. S. 22nd Ann. Rept, pt. 2, map, pp. 434, 437). Cemetery 

la.—Great thickness of light-blue, thin to thick-bedded Is., mottled with dark-blue 
spots, overlain by 100 ft. of white or light gray granular Is. thin to thick bedded, 
varying to straw-yellow dolomltic marble. Lower part consists of 50 ft of dark-
blue granular Is. that weathers light gray, umlerlain by 70 ft. of blue Iss. Total 
thickness 650 ft. Underlies Elkhorn sh. and overlies Hobo Gulch, fm. Named tor 
occurrence at Elkhorn ceL.;etery. 

Cenocene series. 
A name proposed by C. [R.] Keyes (Iowa Acad. Scl. P roc , vol. 22, 1915, p. 

260) for latest Q u a t deposits in N. Mex. 

Cenozoic era. 
A major t ime term, meaning recent Ufe, employed to cover the Quaternary 

and Tertiary periods. For deflnition see U. S. G. S. Bull. 769, 1925, p. 8. 

Centennial limestone. 
Lower Ordovician-and Upper and Middle Cambrian: Central northern Utah 

(Tintic district) . 
G. W. Crane, 1915 (Am. Inst. Min. Engrs. Bull. 106, pp. 2149-2151). Centennial Is.— 

Four relatively thick horizons of massive dark-blue Is. interspaced by as many 
relatively thin horizons of thinly bedded, light-gray Is. nnd one 6-ft memb of 
thinly laminated light-green sh. Thickness 798 ft UnderUes 920 ft. ot white lime 
sh. [Opohonga Is.] and overlies Golden Ray Is. [Evidently named for Centennial 
mine.] 
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These rocks were later subdivided into 4 fms., Ajax Is., Opex dol., Cole 
Canyon dol., and Bluebird dol. 

Center iron sandstone. (In Clinton formation.) 
Silurian (Niagaran) : Central southern Pennsylvania (Perry Covmty). 
C. K. and P. M. Swartz, 1931 (Geol. Soc Am. BuU., vol. 42, pp. 625, 628, 629, 634, 

638). Center iron aa.—Massive red-brown Iron ss. with interbedded sh. similar to 
that above. Thickness 36 ft. in vicinity ot Center end 17 ft. at Harrisburg. Seen 
at Center vUIage (4 mL W. of Loysville) and vicinity. Base lies 96 ft. below top 
of Eose Hill fm. (lower or pre-Rochester CUnton). Lies higher In Rose HIU fm. 
than Swatara iron ss., which lies 511 to 631 ft. above base of the Rose HUl. 

Cen te r f l e ld l i m e s t o n e m e m b e r (of Lud lo^ 'v lUe s h a l e ) . 
Midd le D e v o n i a n : C e n t r a l a n d w e s t e r n N e w York . 

J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 22) . In Ontario Co. the succession 
of Hamilton beds from base up i s : Shaffer sh. [ =-Skaneateles sh.] ; Centerfleld la.; 
Canandaigua ah. [=LudiowviIIe sh. less Centerfield Is.] ; Encrlnnl (=Mente th ) Is. ; 
Moscow sh. The LudlowvUle shales do not maintain their integrity far from 
typical section on Cayuga Lake. 

J . M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Bull. 63), used Canandaigua sh. 
In Canandaigua and Naples quads., for beds beneath Tichenor Is. and above 
Skaneateles sh., which are "probably equlv. in part to the LudlowvUle shales of 
Hall," because they were not certain the Encrlnal Is. of Hall (the fm. overlying 
the LudlowvUle sh.) Is same as Tichenor (Encrlnal) Is. The Centerfield Is. was 
treated as basal memb. of Canandaigua sh. 

D. D. Luther, 1909 (N. Y. State Mus. BuU. 128), included Centerfleld Is. In Lud
lowvUle sh. 

C. A. Ha;tnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 67). In Ontario Co. the lower 
calc. beds c-f LudlowvUle sh., which are characterized by their fossil contents, have 
been designated Centerfield Is. (1903 Clarke). The calc. beds at and neor base of 
the LudlowvUle extend as far W. as Erie Co. and also for some distance E. of 
Ontario Co. The strat . equivalence of "Canandaigua" and LudlowvUle have now 
been established. 

D. D. Luther, 1914 (N. Y. State Mus. BuU. 172, pp. 6-30), treated Centerfleld la. as 
top memb. of Skaneateles sh. 

G. A. Cooper, 1930 (Am. Jour. ScL, 5th, vol. 19, p. 223). Centerfield Is. Is basal memb. 
of LudlowvUle fm. Identified from Murder Creek, western N. Y., to E. of Skanea
teles Lake. Is especially characterized by variety and perfection of preservation of 
its fossils, most notably Its corals. Characterized by Spirifer divaricatus. In 
Livonia salt shaft It Is 19 f t thick ; a t Blossom, 4% f t . ; Is probably 1 ^ f t thick 
In cliff a t Bayview, Lake Erie. Type section is on Schaffer Creek, 1 ml. N. of 
Centerfield. 

W. Goldring, 1931 (N. Y. Stote Mus. Hdb. 10, p. 369), Included this Is. In LudlowvUle 
sh., but B. Smith, 1935 (N. Y. SUte Mus. BuU. 300, pp. 11, 30, 44), Included It in 
Skaneateles sh., although stating that it is usually included In the LudlowvUle. 

T h e U. S. Geol. S u r v e y t r e a t s Centerf ield Is. m e m b . a s b a s a l bed of L u d l o w -
vUle sh . 

C e n t e r H a U f o r m a t i o n . 

L o w e r O r d o v i c i a n : C e n t r a l a n d c e n t r a l s o u t h e r n P e n n s y l v a n i a . 

R. M. Field, 1919 (Am. Jour. ScL, 4th, vol. 48, pp. 404, 417-419, 422). Center Hall 
fm.—A zone of Impure Is., 15 ft. thick, overlying Valentine fm. (pure quarry rock) 
and underlying Rodman Is. Thickens to E. Is not faunaUy or Uthologlcally very 
different from Carlim Is., which underlies Valentine fm. The Valentine thins to 
E. and its beds are succeasively replaced by the upper beds of the Carlim, the 
younger of which appears to be synchronous with the Center H£ill a t BeUefante. 
Included In Stones River group. Named for village of Center Hall [Center Co.]. 

O n t e r v i l l e Umestone . 
S U u r i a n ( N i a g a r a n ) : W e s t e r n Tennessee . 

A. P. Foerste, 1901 (Geol. Soc. Am. Bull., vol. 12, pp. 397, 402, 407). Centerville U.— 
Includes Baker (Clinton) Is., South Tunnel bed (Osgood shaly clay), and Whites 
Bend (Laurel) Is. At Centerville the Osgood bed is lithologlcaUy simply a softer 
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phase in general SIL section, although paleontoIoglcaUy It separates fauna of 
Clinton Is. below from-that of Laurel Is. above. South of Harpeth River, where 
CUnton-Osgood-Laurel beds form practically a single lltbological unit, the name 
Centerville la. may prove convenient as a general name for this series. 

Named for exposures at Centerville, Hickman Co. 

CenterviUe formation. 
SUurian (earliest) : Southwestern Ohio (Montgomery, Clark, and Greene 

Counties), and southeastern Indiana. 
A. P. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 173, 184-185). UntU 

recently the Brassfleld Is. was regarded as oldest SU. tm. in area traversed by 
Cincinnati anticline. The Belfast is merely a local phase of base of the Brassfleld. 
In Ind. and Ohio the base of the Brassfleld Is underlaid by a clay sh., all of which, 
until recently, was referred to Elkhorn memb. of the Richmond. Several years 
ago, however, a Sil. fauna was discovered locally In uppermost part of this clay. 
At quarry E. of Centervllle [Montgomery Co., Ohio] the following distinctly SU. 
fauna was collected [listed!. Such an association of fossils having a SIL aspect 
with others having an Ord. aspect is known also In Edgewood fm. of SW. III. and 
adjacent parts of Mo. Hence the Ohio faunules here mentioned are correlated 
provisionally with the Edgewood, although no species known to be diagnostic of 
the Edgewood have been found. But presence of Platymerella manniensis at base 
of the Brassfleld a t Lawshe, Adams Co., Ohio, appears to confirm this correlation. 
Provisionally the term Centerville fm. is proposed for the supposed Ohio equiv. of 
the Edgewood. 

Foerste gave further details in 1935 (Denison Univ. Bull., Jour. Scl. Lab., vol. 30, 
pp. 145, 148), when he stated this fm. is exposed at large quarry % mi. NE. of 
Centervllle, Ohio. 

C e n t i n e l a g r a v e l s . 
P l e i s t o c e n e : S o u t h e r n CaUforn i a ( B a l d w i n HUls , Los Ange les C o u n t y ) . 

A. J. Tleje, 1926 (A. A, P. G, Bull,, vol. 10, No. 5, p. 510). The post-Palos Verdes 
alternating [fresh-water] blue-cIay and gravel beds, however, of trench 10 may be 
correlated with a series of marine gravels which carry a fauna of still more warm-
water aspect than that of Paios Verdes strata, and which may be tentatively styled 
Centinela gravels, since they were exposed S. of Centinela Creek, in trench 6. On 
other hand, these Centinela gravels may represent a new submergence of Baldwin 
Hills region. 

tCentral limestone and shale group. 
Upper, Middle, and Lower Ordovician: Central and eastern Tennessee. 
J. M. Safford, 1856 (Geol. Reconn. Tenn. 1st Rept., pp. 149, 154-156). Central Is 

and sh. group.—Nearly horizontal blue lss., 900 to 900 ft. thick In Central Basin 
of Tenn., double or more than double that thickness in eastern valley of E. Tenn. 
Easily divisible Into two nearly equal members. The Stones River or lower 
memb. Is series of blue and dove-colored lss., more or less cherty, not generally 
as arglll. as those of succeeding memb., and often remaining thiek bedded when 
weathered ; contains, however, several thln-bedired arglll. divisions. Nashville or 
upper memb. Is blue, argill., more or less sandy, compact, and highly fossiliferous 
Is., generally weathering into tbin-bedded rough layers, often separated by shaly 
seams. Stones River and Nashville subgroups distinctly separated by fossil char
acters, the former being In general = Black River and lower Trenton, and lat
ter—Hudson River, Utica sL, and Upper Trenton of N, Y, Underlies Clinch Mtn 
ss., and overUes Camb. ( ?) Magnesian Is. and sh. group or Calcifcrous ss. 

Includes all Ordovician fms. In central and eastern Tenn.. 
Named for central basin of middle Tenn. 

tCentral limestone. 
Lower Ordovician: Central Tennessee. 
J. M. Safford. 1869 (Geol. Tenn., pp. 258-207). Central Is.—Thick-bedded, cherty, 

fossiliferous lss., of light-blue or dove color, 100 ft. thick. Basal fm. of Trenton 
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or Lebanon [Stones River] group. Underlies Pierce Is. Bottom rock of Central 
Basin. Outcrops in approx. circular area around Murfreesboro. 

N o n g e o g r a p h i c n a m e . Rep laced by M u r f r e e s b o r o Is. 

N a m e d for fac t it o u t c r o p s in e x a c t c e n t e r of S t a t e . 

C e n t r a l m a r b l e bowlde r m e m b e r . ( I n D a v i s f o r m a t i o n . ) 
Uppe r C a m b r i a n : S o u t h e a s t e r n Missour i . 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, p t 1, p. 33). Central marble 
bowlder memb.—Soft blue sh. and large Is. boulders, lying 63 ft. below top of 
Davla fm. Is persistent over large areas. 

N o n g e o g r a p h i c n a m e . 

t C e n t r a l g r o u p . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, pp. 409, 436, 450, 
455, 463, etc.). An abbreviation of Central Mine group. 

C e n t r a l Ci ty g r a n i t e . 
P r e - C a m b r i a n ( ? ) : C e n t r a l n o r t h e r n Co lo rado ( G i l p i n C o u n t y ) . 
J. Underbill, 1906 (Unlv. Colo. Studies, vol. 3, No. 4, p. 272; also Colo. Scl. Soc Proc, 

vol. 8, pp. 103-122). Central City granite.—A hypldlomorphic arrangement of 
quartz, feldspar, aad biotite, no muscovite; classed with alkali granites or granitites. 
So far as known occurs only on each side and a little S. of head of Spring Gulch, 
Just S. ot Central City R. R. station. Intrudes the surrounding gneiss. 

C e u t r a l i a l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h w e s t e r n I l l ino i s ( M a r i o n C o u n t y ) . 
J. R. Ball, 1934 (III. Acad. Scl. Trans., vol. 26, No. 3, p. 97). Centralia Is., lying 

17 ± ft. above Shoal Creek Is. and 17 ± ft. below Macoupin Is., which it resembles, 
is very fossUIferous, and fauna differs from that of Macoupin Is. [Derivation of 
name not stated, but probably is Centralia, SW. comer of Marlon Co.] 

C e n t r a l i a n epoch ( a n d s e r i e s ) . 

T e r m proposed by G. P . K a y (Geol . Soc. A m . Bul l . , vol. 42, p t . 1, pp . 449-452, 
1931) to inc lude S a n g a m o n ( i n t e r g l a c l a l ) a n d I l l i n o i a n (g l ac i a l ) s t a g e s 
of P l e i s t ocene epoch ( a n d s e r i e s ) , w h i c h K a y wou ld e l e v a t e to P l e i s t . 
pe r iod ( a n d s y s t e m ) . N a m e d fo r C e n t r a l i a , M a r i o n Co., IU., w h e r e 
I l l i no i an tiU a n d I l l i n o i a n g u m b o t i l a r e weU developed over a l a r g e a r e a 
s u r r o u n d i n g t h e vUlage. 

C e n t r a l M i n e g r o u p . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. C. Lane and A. E. Seaman, 1907 (Jour. GeoL, vol. 15, pp. 680, 689). Central Mine 
group.—Mainly lavas of augitlc ophite type, with infrequent sediments. At top 
is "Mesnard epidote" and Just beneath the heaviest flow, over 1,000 ft. thick at 
times, known as the Greenstone. Includes "Greenstone group," "Phoenix Mine 
group," but only a part of Pumpelly's "Portage Lake series," and Just about that 
part Included and well exposed In workings of Central mine on a cross-flssure, 
exposing a good section (sections 24, 25, 36, T. 58 N., R, 31 W,), This is a new name 
we would introduce and deflne as extending from Bohemia cgl,, Marvlne's cgl, 3 or 
8, to "St, Mary's epidote," a sediment, volcanic ash. Just above the "Greenstone" 
and Marvine's cgl. No, 15, Characterized by very heavy flows of ophite, some of 
them hundreds of ft. thick, so that, for instance, the "Greenstone," the one at 
top of the series, extends beneath Lake Superior, from one side to the other ; often 
proportionately coarse grained. On Black River there are possibly 25,000 ft, 
including Bows, At Portage Lake say 8,000 ft. 

B e c a u s e of uncon, a t b a s e of t M e s n a r d ep ido te a n d c loser r e l a t i o n s of t h a t 
fm. w i t h ove r ly ing rocks , t h e t M e s n a r d ep ido te is n o w inc luded i n . A s h b e d 
g roup . L a n e iuc luded i t in t h a t g r o u p in h i s 1911 pub l i ca t ion . 
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tCentral Mine conglomerate. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
Local name for Houghton cgl. in Central mine. 

Central Valley beds. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
B. D. Irving, 1883 (U. 8. G. 8. Mon. 5, p. 187). Central Valley beds.—Layers not weU 

exposed, but evidently chiefly flne-grained diabases and amygdalolds. with a num
ber <d thin porphyry cgls.. In aU respects like underlying group. Thickness about 
5,640 ft. Rests on Bohemian Range group and ia overlain by the Sub-Greenstone 
group, 1,600 ft. thick. 

Believed to extend from top of Bohemia cgl. up to top of Wolverine ss., 
thus covering lower part of Central Mine group. 

Derivation of name not stated. 

Centre Point division. 
Pleistocene: Southwestern Arkansas. 
R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 29, 35-42, 188). Plateau 

gravel or Centre Point gravel, phaae, or div.—Bed gravels and red sandy clays, 0 to 
200 ft. thick, forming uplands of N. half of Interior margin of the region, becoming 
more and more conspicuous to W. toward Choctaw line, and attaining greatest de
velopment in central portions of Howard, Pike, and northern Hempstead Coun
ties. In places overlies Arkadelphia shales, in other places rests on Exogyra 
costata clays and in other places rests on Camden series. 

Named for exposures a t CJentre Point, Howard Co. 

tCeratops beds. 
Upper Cretaceous (includes some Eocene In certain a r e a s ) : Wyoming, north

western Colorado, Montana, and North Dakota and South Dakota. 
O. C. Marsh, 1889 (Am. Jour. ScL, Sd, vol. 38, p. 601). The geological horizon of 

these strange reptiles—the huge horned dinosaurs—is a distinct one in upper Cret., 
and has now been traced nearly 800 ml. along E. flank of Rocky Mtns. It Is marked 
almost everywhere by remains of these reptilee, and hence the strata containing 
them may be called Ceratopa beda. They are fresh-water or bracklsh-water deposits, 
which form part of the so-called Laramie, but are below the uppermost beds re
ferred to that group. In some places at least they rest upon marine beds which 
contain invertebrate fossils characteristic of Fox Hills deposits. The fossils asso
ciated with the Ceratopsldae are mainly dinosaurs representing two or three orders 
and several famiUes. Plesiosaurs, crocodlleB, and turtles of Cret types, and many 
smaller reptiles have left their remains In the same deposits. Numerous small 
mammals, also of ancient types, a few birds, and many fishes, are likewise en
tombed in this fm. Invertebrate fossils and plants are not uncommon In the same 
horizon. 

Replaced by geographic name Lonce fm. 

Cercado formation. 
Miocene: Santo Domingo. 
C. J. Maury, 1919 (ScL, n. s., vol. 50, p. 591). 

tCerithium rock. 
Paleontologic term formerly applied to a facies of Tampa Is. (lower Mio

cene) of Fla. 

Cerro till. 
Cerro glacial stage. 

Pleistocene (pre-Wisconsin): Southwestern Colorado. 
W. W. Atwood and K. P. Mather (U. S. G. 8. P. P. 95, p. 14, pi. 1, 1915; Geol. Soc 

Am. BuU., vol. 35, p. 122, 1924; U. S. G. 8. P. P. 166, 1932). Oerro tdt—Oldest 
Pleist. glacial drift In SW. Colo., the next younger Pleist. drift being named Du-
ronfifo till. The time covered by deposition of the till Is caUed Cerro glacial stage. 
Replaces "San Juan glacial epoch" and "San Juan moraine," the name San Jtian 
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being preoccupied. Named for Cerro Summit [about 12 ml. E. of Montrose, Mon
trose Co.). • It is possible that some deposits referred to Cerro stage may be as 
old as Nebraskan, but we believe that most of these deposits are comparable to 
either Illinoian or Kansan, 

Cerro Gordo clay. 
Lower Cretaceous (Comanche series) : Southwestern Arkansas. 

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, voL 2, pp. I l l , 188). Cerro Gordo 
blue chloritic clays,—Pale and yeUowish green clay marls forming upper part of 
Washita dlv. In SW. Ark. Overlie massive semicrystalllne Iss. caUed Upper Little 
River Is. UnderUe the poor lands from Cerro Gordo [Little Blver Co,] to within 6 
ml, of Rocky Comfort, extending B, to Cnne Creek, 

According to C. H, Dane (personal communication, Dec, 1936), this name 
covered Kiamlchi clay and may also include some of lower part of Wood
bine fm. 

Cerro Gordo substage. 
Upper Devonian: Central northern Iowa. 

C. L, Fenton, 1919 (Am, Jour. Set, 4th, vol, 48, pp, 355-376). Cerro Gordo sub-
stage.—Upper part or Spirifer zone, 20 ft. thick at Hackberry Grove, consists of 
yellowish, very calc shales, shaly clays, and occasional bands of shaly Iss,, very 
fosslUferous, containing three distinct faunnles. Lower part or Striatala zone, 
7 to 25 ft. thick, consists of calc. shales and shaly lss,. slightly gritty; contains 
large amounts of iron pyrite and near base many calc concretions; lower portion 
largely heavy ledges of strongly Iron-stalned and seemingly dolomltlc Is. Basal 
part of Hackberry stage trestrleted]. Underlies Owen substage of Hackberry stage 
and uncon. or dlscon. overlies Sheffield fm. [Juniper Hill tm. of Van Tuyl, 1925], 
which was referred to the HamUton by Webster In 1889. 

Named, apparently, for exposures in Cerro Gordo Co. 
The Rept. 9th Ann. Field Conf. Kans. Geol. Soc., 1935, fig. 1, treated Ceiro 

Gordo memb. as middle part of Lime Creek sh. 

Cerro Crordo moraine. 
Pleistocene (Wisconsin stage) : Central and northeastern Illinois. Described 

in U. S. G. S. Mon. 38, pp. 218-222. Belongs to Shelbyville morainic sys
tem. Named for Cerro Gordo, Piat t Co. 

Cerros de Sal formation. 
Miocene (upjper): Dominican Republic. 

T. W. Vaughan et a l , 1921 (Dominican Republic Geol. Surv., Mem. 1, p. 75). 

Cevicos limestone. 
Miocene (lower) : Dominican Republic. 

C. W. Cooke, 1920 (GeoL Soc. Am. BuU., vol. 31, p. 219). 

Chaco marL 
Eocene: Northwestern New Mexico. 

C. R. Keyes, 1906 (Geol. Soc. Am. Bull., vol. 17, p. 725). Chaco marla (Eo.), 1,000 
ft. thick, underlie Chama clays (Mio.) and are separated from underlying Torreon 
fm. [Torrejon] by Canyon Largo sss., 700 ft. thick. [Derivation of name not 
given.] 

Appears to be upper part of Wasatch fm. of NW. N. Mex. 

Chacra. 
A name applied by C. [ R ] Keyes to 150 ft. of sss. described as forming top 

memb. of Mesaverde fm. in Colo., N. Mex., and Ariz. Derivation of name 
not stated. (See his Conspectus of geol. fms. of N. Mex., 1915, pp. 2, 6.) 
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C h a c r a s a n d s t o n e m e m b e r (of M e s a v e r d e f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n N e w Mexico ( C h a c r a Mesa r e g i o n ) . 

C. H. Dane, 1936 (U. 8. G. 8. BulL 860C). Chacra aa. memb.—Buff, gray, and 
copper-colored ss., gray sb., some carbonaceous sh. and sub-bituminous coal. Thick
ness 0 to 360 ft. Top memb. of Mesaverde fm. in Chacra Mesa coal fleld. Replaces 
CUff House ss. as used by M. Bauer and J . B. Beeslde, Jr., in this region. Appears 
to be same as Chacra sss. of Keyes. 

C h a d a k o i n beds . 

U p p e r D e v o n i a n : W e s t e r n N e w Y o r k ( C h a u t a u q u a C o u n t y ) a n d n o r t h w e s t 

e r n P e n n s y l v a n i a . 

G. H. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69). Upper Dev. of Chau
tauqua Co. divided into (descending) : Knapp beds; Conewango fm. (with Panama 
CgL at base) ; Chadakoin; Volusia sh. ( = Girard sh. of Fa . ) . 

G. H. Chadwick, 1924 (N. Y. State Mus. Bull. 251, p. 154). Chadakoin beds succeed 
Volusia sh. In Chautauqua gulf section W. of Mayville, and on Chautauqua Lake 
they Include some shales of distinctly reddish or chocolate color. Named for 
exceptional exposure in the shale-brick quarries at Dextervllle (Jamestown) on 
Chadakoin Eiver. Pass southward and eastward Into upper "Chemung" of War
ren folio and Olean region, which Is characterized by such chocolate shales. In 
Elmlra areo they must lie wholly above true cniemung and In the CatskiU, which 
there also Is distinctly chocolate rather than red. Upper limit of Chadakoin fm. 
Is presumably at base of Panama cgl. or of equlv. Le Boeuf ss. of Pa. 

W, Goldring, 1931 (N. Y. State Mus. Hdb! 10, p. 369), Included Chadakoin beds in 
Chemung, and called underlying beds Cuba ss. 

G. H. Chadwlck, 1935 (GeoL Soc. Am. Proc. 1934, p. 71). [See 1935 entry under 
Northeast sh.] 

K. E. Caster, 1934 (BuUs. Am. PaL, vol. 21, No. 71, table opp. p. 61, pp. 62-70). 
Chadakoin atage (Chadakoin monothem) underlies Panama cgl. memb. and over-
lies Glrard sh. Divided Into (descending) Elllcott sh. memb. (which Includes, near 
top, "Tanner's HIU red" band), Dextervllle sh. memb., and Llllibrldge ss. memb. 

C h a d r o n f o r m a t i o n . 

Ol igocene ( l o w e r ) : W e s t e r n N e b r a s k a a n d Sou th D a k o t a , e a s t e r n W y o m i n g , 

a n d n o r t h e a s t e r n Co lo rado . 

N. H. Darton, 1899 (U. S. G. S. 19th Ann. Rept , pt. 4, pp. 736, 759, pi. 82). 
Chadron fm.—A thin sheet of light greenish sandy clay, underlying Brule day and 
forming basal memb. of White River series. Formerly called "Titanotherium 
beds." Rests uncon. on Pierre clay. Thickness 30 to 60 tt. in outcrops along 
foot of Pine Rldge, but thickens considerably in vicinity of Adella, where there are 
Included some masses of dark gray and buff ss. of coarse texture. Appears not to 
extend far E. In southern Nebr., and Is absent along Republican River. Underlies 
parts of Colo, imd 8. Dak. 

I s l o w e r fm. of W h i t e R i v e r g r o u p . 

Mr . D a r t o n s t a t e d ( p e r s o n a l c o m m u n i c a t i o n AprU 8, 1931) t h a t h e n a m e d 

t h i s fm. fo r e x p o s u r e s a t C h a d r o n , Nebr . 

Chaffee f o r m a t i o n . 

U p p e r D e v o n i a n : C!olorado. 

E. Kirk, 1931 (Am. Jour. ScL, 5th, vol. 22, pp. 229-230). Chaffee fm.—A name ap
pUed to the Dev. deposits, of protean Uthologlc character. In areas to N. and E. 
of typical region of Ouray Is. and Elbert Im. of San Juan region, SW. Colo., of 
which It is considered the approx. equivalent. The area of Chaffee fm. extends 
from Ssllda to Crested Butte quad, and Glenwood Springs on W.; to N. a t least 
a s far as Alma dist., and to 8. as far as Kerber Creek dist. The fm. consists of 
a variable series of sss., shales, dolomites, and relatively small amounts of Is., 
and Is characterized throughout by Dev. Invertebrate fauna so well known In 
Ouray Is. In LeadvlUe and Alma districts the Part ing qtzite is basal memb. of 
Chaffee fm. Thickness of fm. In a section near Sallda 161 ± ft. ; In Gold Brick 
d i s t 2 0 4 ± f t ; In Crested. Butte quad. 175 ft . ; In LeadvUle dist. 102± ft . ; at 
Oilman 70 ft. Named for Chaffee Co., In which It Is well exposed S. of Arkansas 
River about 5 ml. SE. of 8aIIda, and on W. slope of Monarch Mtn, at Monarch, 
1 5 ± ml. SW. of SaUda. 
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Chaffin l i m e s t o n e m e m b e r (of T h r i f t y f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l T e x a s (Co lo rado R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 410-412). ChalJln 
bed.—South of Home Creek, massive, hard, brittle, bluish white Is. of slightly 
nodular structure. In places replaced by massive ss . ; N. of Home Creek, 2 to 3 ft. of 
massive, brown-weathering Is. above and 1 to 5 ft. of crumbling white Is. below, 
separated by 25 to 50 ft. of clay. Memb. of Cisco dlv. Underlies Waldrip bed 
and overlies Parks Mtn bed. 

P. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30. p. 24 ; Unlv. Tex. Bull. 
2132, p. 158). Upper Chaffin bed of Drake is Breckenridge Is. memb. of Thrifty 
fm. and Lower ChaflJn bed of Drake Is probably Blach Ranch Is. memb. of Thrifty 
fm. of Brazos River region. 

F. M. Bullard and R. H. Cuyler, 1935 (Unlv. Tex. Bull. 3501, p. 233). The Breck
enridge Is. (top memb. of Thrifty fm. of Colorado River area) was described by 
Drake as Chaffln bed, and was correlated with Breckenridge is. of Brazos River 
area by Plummer and Moore. The bed lies directly on Chaffln coal. 

T h e p r e s e n t defini t ion of U. S. Geol. S u r v e y t r e a t s Chaffln Is. a s t op m e m b . 

of T h r i f t y fm. in Co lo rado R ive r region, i t s t y p e a r e a , a n d a s ove r ly ing 

P a r k s Mtn ss. m e m b . of t h e T h r i f t y and u n d e r l y i n g H a r p e r s v i l l e fm. 

N a m e d for Chafiin coal mine , 2 mi . E . of W a l d r i p , McCul loch Co. 

C h a g r e s s a n d s t o n e . 

P l i o c e n e : P a n a m a Cann l Zone. 

D. F. MacDonald, 1919 (U. S. Nat. Mus. BuU. 103, p. 532). 

C h a g r i n s h a l e . 
Uppe r D e v o n i a n : N o r t h e r n Ohio. 

C. S. Prosser, 1903 (Jour. GeoL, vol. 11, p, 521). Chagrin ah.—Grayish sh. and thin 
sss,, underlying black Cleveland sh, and overlying black Huron sh. Replaces Erie 
sh. (preoccupied). 

G, H. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69) ; 1924 (N. Y. State 
Mus, Bull, 251, p. 157) ; 1933 (Pan-Am, GeoL, •vol. 60, pp, 195, 351), Upper 
Chagrin Is of Bradfordian age and = Conewango fm, (Oswayo and Cattaraugus), 
and Lower Chagrin Is of Chautauquan age and = CbadakoIn and Glrard, [On p, 
195 of Pan-Am. GeoL, vol. 60, he called the rocks Chagrin group.] 

H. P. Cushing, 1931 (U. S. G. S. Bull. 818, on Cleveland, Berea, and Euclid quads., 
Ohio), deflned Chagrin sh. as uncon. underlying Olmsted sh. memb. of Cleveland 
sh. and as resting on shales of Portage age. This is present accepted deflnition 
of Chagrin sh. I ts relations to Huron sh. are now questioned. Named for 
exposures on Chagrin River, Cuyahoga Co. Assigned to Chemung epoch. 

G. H. Chadwlck, 1933 (Pan-Am. GeoL, vol. 60, No. 4, pp. 280, 281), said Chagrin ah. 
is loter than Chemung and of Conewango age, as did K. E. Caster, 1934 (Bulls. 
Am. Pal., vol. 21, No. 71). Also that the sh. called "of Portage age" in U. S. 
G. S. Bull. 818 Is real Chemung and not of Portage age. 

C h a g r i n m a g n a f a c l e s . 
U p p e r D e v o n i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 28). The Big Bend magna
facles is transformed into an olivaceous, still flne-grained, sh. and BS. in the next 
seaward-adjoining province. For this magnafacles the name Chagrin is being 
used. The Chagrin "fm.'' of 0. is in reality a terrane, and this usage of the 
term for this important magnafacles, which is almost if not quite ss Important 
as the Big Bend magnafacles, has decided advantage over any other available 
name. The parvafacies of Chagrin magnafacles within Venango stage is being 
termed Irvineton parvafacies. Venango stage included in Conewango series. 

C h a i n m a n s h a l e . 

M i s s i s s i p p i a n : E a s t e r n N e v a d a ( E l y r e g i o n ) . 

A. C. Spencer, 1917 (U. S. G. S. P. P. 96, pp. 24, 26, map). Ohainman sh.— 
Essentially soft, fissile, clsy sh. grading locally into fine-grained sandy sh. Con
tains much carbonaceous matter and beds are almost uniformly of very dark hue. 
In a few places they contain cobble-like segregations of Iron carbonate, which 



394 LEXICON OF GEOLOGIC NAMES OP UNITED STATES 

becomes rusty on exposure. In NW. corner of Ely quad, a bed of qtzite 30 ± ft. 
thick lies in middle ot fm., but elsewhere no sandy beds were seen. Locally 
there are Intercalations of gray Is. in upper part of fm. Alternations of la. and 
sh. in upper part show transition Into overlying Ely Is. In mapping intention 
has been to draw upper bdy of fm. Just above uppermost sh. bed of transition 
Eone. Thickness 200 to 250 ft. Near Veteran the fm. has apparent thickness 
of 1,000 ft., but this is attributed to duplication by folding and crumpUng. Is top 
fm. of MisBlsslpplan. FossUs Usted. Overlies Joana Is. Named for Chainman 
mine, near Lane, Ely quad. 

Chaleur series. 
SUurian (Niagaran) : Quebec (Gasp€ Peninsula) . 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 204). 
C. Schuchert and J. D. Dart, 1926 (Canada Geol. Surv. BuU. 44, p. 42). 
W. A. Parks, 1931 (GteoL Soc. Am. Bull., vol. 42, p. 787). 
B. A Northrop, 1932 (Geol. Soc. Am. BuU., vol. 48, No. 1, p. 271). The Chaleur 

series (middle SU.) rests uncon. on Mlctaw series (of late Trenton to early 
Eden age). Its 6 fms. are correlated by their faunas witb CUnton, Lockport, 
and Guelph. 

Chalk Bluff formation. 
Permian: Southeastern New Mexico (Pecos VaUey region). 
W. B. Lang, 1937 (A. A. P. G. Bull., vol. 21, No. 7). OTial* Bluff fm.—Comprises 

aU sediments lying btw. San Andres Is. (below) and Salado haUte (above). 
Consists of anhydrite, dolomltlc anhydrite, sss., red beds, and dolomitic lss. 
Contains numerous beds of greenish bentonlte, some 6 ft. or more thick. Is 
essentiaUy a back-reef fm., but Is contemp. with fms. of the reef zone. Thickness, 
1,000± ft. Interflngers with upper (Azotea) tongue of Carlabad Is., also with 
underlying part of the Carlsbad, and with the still older Dog Canyon Is. Ex
posed In Chalk Bluff, on E. bank of Pecos River SE. of Artesia. 

CSialk Mountain nevadite. 
Eocene: Tenmile district, Colorado. 
W. Cross, 1886 (U. S. G. S. Mon. 12, pp. 345-849). Almost wholly quartz and 

feldspar. 
Forms mass of Chalk: Mtn, Eagle and Summit Counties. 

Chalk Mountain dacite. 
Recent (?) : Northern California (Lake Coimty). 
C. A Anderson, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 5, pp. 656-657). Chalk 

Mtn dacite Intrudes Cache fm. (upper PUo. or lower Pleist.), and may be of 
Becent age. It Is brilliant white, and composes most of Chalk Mtn, a smaU 
conical hiU rising 400 ft. E. of North Pork of Cache Creek. 

Chalky Mount group. 
Age ( ? ) : Barbados. 
X. H. C. Craig, 1913 (Rept. on oil flelds of Barbados, p. 3). 

Challis volcanics. 
Tert iary (late Oligocene or early Miocene) : Southern central Idaho 

(Ouster County). 
C. P. Boss, 1980 (Idaho Bur. Hines and Geol. Pam. 33, March 1930). Challis 

volcanics.—Lava flows and associated pyrociastlcs of probable Mio. age in mtn 
region of south-central Idaho. Named for Cballls National Forest and town 
of ChaUis, Custer Co. 

C. P. Boss, 1982 (Idaho correlation chart, complied by M. G. Wilmarth). Challis 
voieanics divided Into (descending): (1) Tuffaceous beds present in places; (2) 
Yankee Pork rhyollte memb., 0 to l,60O± ft.; (3) Germer tuffaceous memb., 0 to 
2,000-]- f t ; (4) andesltic beds, 0 to 2,000 ft. Of OUg. (7) age. Uncon. underUes 
Mio. intrusives and uncon. overUes Intrusives related to Idaho bathduth. 

More fuUy described by C. P. Ross In U. S. G. S. BulL 854, 1934, on 
Casto quad. 
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C h a m a clay. 

Miocene ( ? ) : N o r t h w e s t e r n N e w Mexico . 

C. R. Keyes, 1906 (Geol. Soc. Am. Bull., vol. 17, p. 725). Chama clays, 300 ft. 
thick, underlie Santa Fe sands and overlie Eocene Chaco marls. [Derivation of 
name not given.) 

C h a m a n ser ies . 

A t e r m employed by C. R. Keyes ( I o w a Acad . Sci. P r o c , vol. 14, p p . 223-228, 
1907) t o cove r h i s Chaco m a r l s n n d C a n y o n L a r g o sss . of N. Mex. , bo th 
Eocene , w h i c h c o r r e s p o n d to W a s a t c h fm. of p r e s e n t t e rmino logy . Over
l ies T o r r e j o n fm. D e r i v a t i o n of n a m e no t s t a t e d . H e h a s a l so appUed 
t h e n a m e in Colo, a n d Ariz . 

C h a m b e r l a i n s h a l e . 

P r e - C a m b r i a n , ( B e l t s e r i e s ) : C e n t r a l s o u t h e r n M o n t a n a ( L i t t l e B e l t 
M o u n t a i n s ) . 

C. D. Waleott, 1899 (Geol. Soc Am. Bull., vol. 10, pp. 199-216). Chamberlain 
shales.—Dark, siliceous, and in places aren, shales, 1,500 ft. thick, overlying Neihart 
qtzite and ss. and underlying Newland Is. Type localities are on ridges btw. 
Chamberlain and Sawmill Creeks, SE. ot Neihart. 

W. H. Weed, 1900 (U. S. G. S. 20th Ann. Rept , pt. 3, p. 282), Chamberlain shales — 
Dark gray, almost black, shales, frequently area,, occasional ripple marks ; 
essentiaUy slaty in fracture, but beds are Jointed and form cliffs along stream 
courses. These beds form middle part ot fm. At base the admixture of aren. 
and micaceous material indicates transition into underlying Neihart qtzite, while 
In upper part calc beds appear alternating with the black sh., the latter becom
ing less and less prominent and the calc. sh. becoming true Is. I t thus grades 
into overlying Newland Is. Estimated thickness in Little Belt Mtns 2,000 ft. 
Typically developed along Chamberlain and Sawmill Creeks, S. of Neihar t Esti
mated thickness on Sawmill Creek 2,07S ft. 

C h a m b e r l l n ' s B rook fo rma t ion . 

C a m b r i a n : N e w f o u n d l a n d . 

B. F. Howell, 1025 (Bulls. Am. Pal., vol. I f N o . 43, p. 00). 

C h a m b e r s b u r g l i m e s t o n e . 

Midd le O r d o v i c i a n : C e n t r a l sou t l i e rn P e n n s y l v a n i a , w e s t e r n Mary l . t nd , 

a n d n o r t h w e s t e r n Vi rg in ia . 

G. W. Sto.se, 1006 (Jour. GeoL, vol. 14, p, 211), Chambersburg Is.—Crystalline 
and thin shaly lss., more than 1,000 ft. thick, containing in upper part tossils 
identifled by E. O. Ulrijli as of Black River and Chazy age. Top tm. of 
Shenandoah group. Underlies Utica sh. and overlies Stones River Is. Exposed 
along edge of sh. belt W. ot Chambersburg, Franklin Co, 

G, W, Stose, 1909 (U, S, G, S, Morcersburg-Chaniber,sburg folio, No. 170). Chambers
burg Is. contains fossils identifled by E. O. Ulrlch as of Chazy, Black River, and 
basal Trenton age. Thickness 100 to 750 ft. 

B. O. Ulrieh, 1911 (GeoL Soc. Am. Bull., vol. 22, pi, '27), transferred to Martins
burg sh. the shaly beds [0 to 245 ft, thick] a t top of Chambersburg ls„ thus 
including in the Martin,sburg all beds of Trenton age. This modified deflnition 
was adopted by U, S, Gool, Survey in 1927, 

C, Butts and G. W, Stose, 1932 (ICili lot, Geol. Cong. Guidebooks of Appalachian 
region), removed Lowville Is. memb. from Chambersburg Is. (because it is a 
distinct and mappable fm. over a large area) and r^estricted Chambersburg Is. 
to beds of post-Lowville Black River age. This is present approved definition 
of Chambersburg is. 

A. A. L. Mathews, 1934 (Va. Geol. Surv. Bull. 40), named the post-Lowville 
Black River beds of Giles Co., SW, Va., Eggleston Is. The U. S. GcoL Survey 
has not yet had occasion to consider this name for its publications. 

C h a m b l y m e m b e r (of t h e L o r r a i n e ) . 

U p p e r Ordov ic i i i u : Quebec, 

A, F, Foerste, 1916 (Canada Geol, Suiv, Mem, 83, p. 30), 

http://Sto.se
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Chamiso formation. 
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley 

Socorro County), 
D. E, Winchester, 1920 (U, S, G. S, BulL 716A), Chamiso fm.—Soft yellow sss. 

and sandy shales with intercalated carbonaceous beds and coal beds a t 3 general 
horizons, the one 75 ft. above base being important. Wholly nonmarine. Abun
dant Mesaverde flora bot no Invertebrates. Probably indudes rocks older than 
Mesaverde, hence local name. Thickness 1,850 tt. Rests on Bell Mtn ss. memb. 
of Miguel fm. and uncon. underlies Datll fm. (late T e r t ) . Named for Chamiso 
Creek, T. 2 N., R. 9 W., Socorro Co. 

Champaign morainic system. 
Pleistocene (Wisconsin stage) : Western Indiana and eastern Illinois. 

Shown on moraine map in U. S. G. S. P. P. 106. Named for Champaign, 
111. 

Champion shell bed. (In Kiowa shale.) 
Lower Cretaceous (CJomanche) : Central southern Kans. 
P. W. Oagin, 1895 (Am. GeoL, vol. 16, pp. 358-371). Champion shell bed.—Gray 

shell CgL, 1 to 1% ft. thick; zone of OYyphaea hilli. Overlies Cheyenne ss. and 
underlies Kiowa sh. 

Included in Kiowa sh. as Kiowa was originally defined, but in later repts 
it has been both excluded from and included in Kiowa sh. The U. S. 
Geol. Survey includes it in Kiowa, as does Kans. Geol. Surv. (See 
W. H. Twenhofel, Kans. Geol. Surv. Bull. 9, 1924.) 

Named for Champion Draw, an arroyo on Medicine Lodge River crossed 
by A. T. & S. P. RaUway at Belvidere, Kiowa Co., a few rods W. of 
railway station. 

tChamplain gi-oup. 
Cambrian, Ordovician, and probably some Silurian: New Tork. 
E. E^nmons, 1842 (Geol. N. Y., p t 2, dlv. 4, geol. 2d dist, pp. 99-126, 429). 

OhampUi'tn group Includes all rocks btw. top of Gray ss. that underlies Medina ss. 
and base of Potsdam ss. Named for Lake Champlain. 

tChamplain period (also tChamplain e ra ) . 
Terms applied by J. D. Dana to part of Pleistocene epoch. See Am. Jour. 

Set, 3d, vol. 5, pp. 19S-211, 1S73, wherein he s ta ted: "The Champlain 
era, as the term has been used by me, includes aU the time from near 
the beginning of the melting of the glacier, down to that in which 
these old alluvial or Champlain deposits became terraced in conse
quence of a general rising of the land, when what I have colled the 
Terrace or Recent epoch began." 

tChamplain clays. 
A term appUed in early geologic repts to the late Pleis t marine clays 

deposited in New England region after the ice front had retreated 
northward beyond St. Lawrence River. Has also been called "Lake 
Champlain clays," "Lawrentian clay," "St. Lnwrencian terrane." Also 
see Hochelagan fm. Champlain was preoccupied (1842) in same gen
eral region when introduced for these clays (about 1867). 

tChamplain division. 

A t^rm used in some early repts to include Lorraine sh. [Upper Ord.] to 
tCalciferous sandrock [Lower Ord. nnd Cniiib.?], both inclusive. 

Champlain. 

Name applied to a glacial lake, of Pleist age, in L.oke Champlain region. 
.\lso called 'Vermont. 
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t C h a m p l a i n i a n sys tem. 

A t e r m t h a t h a s been app l i ed to Ord . s y s t e m a n d a l so to m i d d l e p a r t only 

of t h e Ord. , t h a t is , t o M o h a w k i a n s e r i e s p l u s t h e u n d e r l y i n g Chazy . 

t C h a m p l n i u i c s y s t e m . 

A t e r m t l ia t l ias been app l i ed by some geologis t s to Ord . sys tem. F o r 

defini t ion see U. S. G. S. Bu l l . 769, p p . 85, 88-89. 

C h a n a c f o r m a t i o n . 

P l i o c e n e : S o u t h e r n Ca l i fo rn ia (TeJon Hi l l s , F r e s n o C o u n t y ) . 

J. C. Merriam, J. P. Buwalda, aiid B. L. Clark, 1916 (Callt Uiiiv,' Pub,, Dept Geol, 
Bull., vol. 10, pp. 111-115). Chanac fm.—Mammal-bearing beds, 400 to 600 ft. 
thick, apparently of terrestrial origin. Consist of angular sands and coarser 
angular materials; the particles mainly rhyolltic, and display white, yellow, and 
striking reddish brown colors in exposures ; not sharply bedded. Should be termed 
fangls. [Fossils described.] Of early Plio. or latest Mio. age. In southern part 
of Tejon Hills the Chanac fangls. rest on old crystalline rocks without observed 
discordance. Exposed along Chanac Creek. 

H. W. Hoots, 1929 (U. S. G. S. Bull. 812, pp. 275, 291), Chanac fm. ls-=Tular6, 
Etchegoin, and Jacalitos fms, but is geographically separated from them. 

Chance l lo r f o r m a t i o n . 

C a m b r i a n : B r i t i s h Co lumbia , 

C. D, Waleott, 1912 (Smithsonian Misc, Coll., vol. 57, No. 7, p. 230). 

C h a n c e l l o r i a n se r ies . 
C. [R.] Keyes, 1924 (Pan-Am. Geol., vol. 42, p. 288). Choncellorian series.—Shales, 

1,435 ft. thick, underlying Ottertallian series and overlying Sherbrooklnn series Ini 
Alberta. Of Late Cambric age. Includes Mens fm. [Probably same as Chan
cellor fm.] 

Ch.anchelul la f o r m a t i o n . 

D e v o n i a n ( ? ) : N o r t h w e s t e r n C a l i f o r n i a ( K l a m a t h M o u n t a i n s ) . 

N. E. A. Hinds, 1931 (Geol. Soc Am. Bull., vol. 42, p t 1, p. 292). Chonchelulla 
fm.—Very thick. At base chiefly thinly and thickly bedded cherts, now recrystal
lized to qtzite, and subordinate graphitic and micaceous schists, cgL, qtzite, and 
crystalline Is. At top of fm. the proportion of chert is somewhat less. Is in
truded by great numbers of sills and dikes of basic Igneous rock now altered to 
greenstone and greenstone schist. Appears to underlie rocks correlated with Copley 
meta-andesite, which in turn is uncon. below the Middle Dev. Kennett fm. In Red
ding quad. Uncon. overlies .\branis and Salmon beds. Name is suggested because-
of wide exposure on and near Chanchelulla Peak, In NE. corner of Red Bluff quad. 

N. E. A. Hinds. 1032 (Univ. Calif. Pub., Dept. (Jeol. Sd. Bull., vol. 20, No. 11, 
pp. 375-410) and 1933 (Calif. Jour. Mines and Geot, vol. 29, Nos. 1 and 2) , de
scribed Chanchelulla aedimenta, 5.000+ ft. thick, as uncon. overlying Siskiyou 
terrane (his group name for Salmon and Abrams fms.), as underlying Copley 
volcanics, and as intruded by Chanohelulla greenstone ("intrusive bodies of ande
site and andeslte porjihyry cutting the C/ian«heIuIlo aedimenta"). He also called 
the intrusives Chanchelulla metaandeaite. 

C h a n c h e l u l l a g r e e n s t o n e . 
C h a n c h e l u U a m e t a - a n d e s i t e . 

D e v o n i a n ( ? ) : N o r t h w e s t e r n Ca l i fo rn ia ( K l a m a t h M o u n t a i n s ) . 

N. E. A. Hinds, 1932 (Univ, Calif. Pub., Dept. Geol. Scl. Bull., vol, 20, No. 11, pp. 
375-410). [See 1932 entry under Chanchelulla fm.] 

t C h a n d l e r f o r m a t i o n . 

P e n n s y l v a n i a n : C e n t r a l O k l a h o m a . 

C. T. Kirk, 1904 (Okla. Dept. Geol. and Nat. Hist. 3d Blen, Rept , p. 9 ) . The Red 
Beda interlap with Ixith the Perm, and the Penn. The contact, then, extends 
through the Red Beds, leaving a large area of these In the Carbt to E, This 
embayment of red shales and sss, in the Coal Measures forms an irregular seg. 
ment reaching 250 ml. in length and 50 ft. in width. This group of rocks has 
been known provisionally as the Chandler, from a town of that name in Its midst. 

file:///branis
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but as the area has no Independent place In geologic scale, probably the name wlU 
not be retained for it. [On pi. 1 of U. S. G. S, W, S, P, 148 certain areas are 
mapped as Chandler fm., but the fm. Is not mentioned in t ex t Only known de
scription Is that quoted above.] 

Named for Chandler, Lincoln Co. 

Chaney gypsum member (of Blaine gypsum). 
Permian; Southwestern Oklahoma. 
C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Rep t , pp. 41, 56). Chaney gyp.— 

Hard massive gyp., 3 to 5 ft. thick, usually white, bnt sometimes gray or bluish; 
often distinctly stratified or apparently cross bedded. Basal gyp. memb. of Greer 
dlv. Older than EUser, Haystack, Cedartop, and Collingsworth gypsums and 
Mangum dot 

C. N. Gould, 1924 (A. A. P. G. BulL, vol. 8, No. 3), provisionally correlated Collings
worth gyp. wITh Shimer gyp. ; Cedartop gyp. with Medicine Lodge gyp. ; and Hay
stack gyp. with Ferguson gyp. members of Blaine fm., but did not assign the KIser 
and Chaney gypsums to either the Greer ( = Cloud Chief gyp.) or to the Blaine. 
They are now, however, classified aa members of Blaine fm. by U. S. Geol. Survey. 

N a m e d for C h a n e y s a l t p l a in , on E l m F o r k of B e d River , H a r m o n Co. 

C h a n e y s v l U e s a n d s t o n e m e m b e r . 
Midd le D e v o n i a n ( H a m i l t o n ) : C e n t r a l P e n n s y l v a n i a (Bed fo rd C o u n t y ) . 
B. Wlllard, 1836 (Geol. Soc. Am. P roc 1934, June 1935, p. 361). [See this citation 

under Mahantango fm. Not defined] 
B. Wlllard, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, Aug. 31, pp. 1279, 1282, 1283). 

Near ChaneysvlUe, Bedford. Co., Pa., Mahantango fm, is divided into 3 intergrading 
members (descending) : Frame sh, memb,, 343 ft,; Chaneysville aa. memb., 182 f t ; 
and Gander Bun sh, memb,, 850 ft. The Chaneysville is hard, olive-gray, brown-
weathering, platy to submassive, fossiliferous ss. Named for the 'village (which 
Is also spelled CheneysvUle). In northern Bedford Co. it is split by a sh. (10 ft. 
thick at Imler) in the NW„ and by a thin Is, in the NE, Possibly represented 
in Blair Co. 

C h a n n a h o n l imes tone . 
S i l u r i a n ( e a r l y ) : N o r t h e a s t e r n I l l ino i s (Wi l l ( boun ty ) . 

T. E, Savage, 1910 (IIL Geol, Surv, Bull, 16, p, 384), Channahon Is.—Dark-gray 
arglll. Is., 4 ft, thick, carrying Interesting assemblage of fossils, which are more 
closely related to fauna of Edgewood fm. than to that of any other known fauna. 
Regarded as representing about same general period of deposition as Edgewood 
fm. Included tn Alexandrian series, 

T, E, Savage, 1912 (IU, Acad, Sci, Trans,, vol, 4, pp, 97-103), Channahon la., 0 to 
10 ft, thick, outcrops in S, bonk of Des Plalnea River 1 ± ml, SE, of Channahon, 
Will Co, Small remnants or outliers occur only In Will and Kankakee Counties, 
Consists of (descending) : (1) 1% ft, of dark-gray to brown, rather flne-gralned. 
Impure, fosslUferous Is, In layers 3 to 6 in, thick; (2) 2^4 f t of dark ls„ flne-
gralned matrix embedded with numerous simple corals and other fossils; (3) 5 ft, 
of flne-gralned, yellowish gray, laminated, nonfossiilferous ss,, markedly different 
from overlying Is, Rests on Maquoketa sta, and underlies Essex is. Assigned to 
Alexandrian series, of pre-CUnton Sil, age, 

T, E, Savage, 1913 (Geol, Soc. Am. Bull., vol. 24, pp. 111-112, 351-376; IU, State 
Oeol. Surv. Bull. 23) . Name Channahon la. memb. will be retained for easy refer
ence to the strata seen only along Desplaineg River 1 mi. SE. of Channahon, Will 
Co. This Is. is considered = some part of Edgewood fm., but cannot yet be corre
lated with any particular part of that fra. because of complete isolation of area 
from other exposures of Edgewood Is. and slight difference In Its fanna from that 
of typical Edgewood Is. of SE. Mo. and SW. 111., although fauna Is more closely 
related to that of Edgewood fm. than to any other known fauna. Included in Edge-
wood fm. 

T. B. Savage, 1914 (Am. Jour. ScL, 4th, vol. 38, pp. 28-37). Cyrene Is. memb., 
basal memb. of Edgewood fm. = "Channahon Is. memb." Sedimentation was con
tinuous from bottom of Channahon memb. up to top of brown Is. corresponding 
to BowUng Green memb. (top memb. of Edgewood fm.). 
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In his later papers Savage continued to Include this Is. in Edgewood fm. 
A H. Sutton, 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, pp. 270-274). 

Channahon la. memb., 0 to 20 ft thick, IB probably near middle of Edgewood fm. 

Chanute shale. (In Kansas City group, Kansas.) 
Chanute shale member (of Kansas City formation, Missouri). 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and northwestern 
Missouri 

E Haworth and M. Z. Kirk, 1894 (Kans. Unlv. Quart., vol. 2, p. 109). Chanute 
ahalea.—Shales and sss., with some coal, 100 to 160 ft. thick, underlying lola Is. 
and overlying Erie Is. 

As thus defined apparently overlies Drum is., the top div. of tEr ie Is. as de
flned. Subsequent repts defined Chanute as overlying Drum Is. and under
lying lola Is., which was deflnition later (1915) followed by H. Hinds and 
F. C. Greene (Mo. Bur. Geol. and Mines vol. 13), although, according to re
cent repts, the lola and Drum lss. of Hinds and Greene are not true lola 
nnd true Drum. Hinds and Greene treated Chanute fra. as a memb. of 
Kansas City fm. (In Kans. the Kansas City is treated as a group and 
the Chanute sh. as a fm.) 

N. D. NeweU, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 43, 51). True Chanute sh. 
underlies true lola Is. and overlies Drum Is. The Chanute sh. of Mo. geologists 
Included true Chanute sh., true Drum Is., and underlying Qulvira sh., which Is 
top part of Cherryvale sh. of SE. Kans. The lola la. ot Hinds and Greene Is 
Argentine-Frlsbie Is. members ot Wyandotte Is. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 109-111), Chanute sh. as here 
recognized underlies lola Is. and overlies Drum Is. Early usage of Chanute sh. 
Is somewhat confused because of miscorrolations of lss. above and below. It Is 
clear, however, it was intended to designate the sh. and thin sss. that form plain 
extending E. from Chanute to the prominent escarpment made by the Bronson lss. 
The lola Is. Is well exposed in vicinity of Chanute and It can be traced without 
difficulty to lola, about 20 ml. to N. tThayer sh. is synonym of Chanute sh. 
There is dlscon. at base of Chanute sh. in part of SE. Kans. and northern Okla., 
also In vicinity of Chanute, where Drum Is. and underlying sh. are eroded, ao 
that BS. of basal CHianute rests directly on different beds of upper part of Dennis Is., 
which Is uppermost div. [7] of tErie Is. Thickness of Chanute ranges from 
10± ft. near Kansas City to 100± ft. in southern Kans.; av. in NE. Kans. Is 
25± ft. [On p. 45 Moore shows Chanute sh. of "old classification" as extending 
from top ot WestervUle Is. to base ol Wyandotte Is.] 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 
Named for development in vicinity of Chanute, Neosho Co., Kans. 

Chapala beds. 
Pleistocene ( ?) : Mexico. 
R. H. Pahner, 1026 (Pan-Am. GeoL, vol. 46, p. 127). 

Chapapote formation. 
Eocene (upper) : Mexico (Tamplco Embayment). 
W. S. Cole, 1927 (Bulls. Am. PaL, vol. 14, No. 51, p. 9). 

Chapelton formation. 
Eocene (upper) : Jamaica. 
R. T. HIU, 1899 (Harvard CoU, Mus. Comp, Zool. Bull., vol. 34, pp. 01-65). 

Chapln beds. (In Kinderhook group.) 
Mississippian: Central northern Iowa. 
F. M. Van Tuyl, 1926 (Iowa Geol. Surv. vol. 30, pp. 52, 91. 104, 108). Chapin 

beda.—Massive Is., lower part at some localities altered to doL, followed by flne-
gralned yellow SB. Thickness 20 to 30 ft. . FosBlllferous. A fm. of Kinderhook 
group. Underlies Mayne Creek fm. and overlies Sheffield sh. Named for exposures 
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In small abandoned quarry 1 ml. W. of Chapln, Franklin Co. [where, according to 
Loudon, 1931, only the upper oolitic beds are exposed]. 

L R. Laudon, 1931 (Iowa GeoL Surv. voL 35, pp. 388-396). Chapin memb. of 
Hampton fm. (basal memb. of the Hampton In north-central Iowa) con
sists (above) of 8 ft. of oolitic Is. grading into dark-brown sugary dot, very 
fossiliferous; and below of 24 f t of thin-bedded hard gray Is. containing Productus 
ovatua. The fosslUferous brown dol. (7 ft. thick) that Is found In upper part 
of Chapln memb. as described by Van Tuyl is here placed in base of Maynes Creek 
memb. of Hampton fm. for these reasons : LithologlcaUy and faunally It is almost 
identical with overlying Maynes Creek memb.; It carries typical WassonvUle fauna 
that marks base of WassonvUle memb. of Hampton fm. in SE. Iowa province, 
which is also a dol. filled with fossiliferous cher t ; the oolitic Is. memb. that 
underlies i t Is fatmaUy and lithologically like the oolitic Is. t ha t caps top of 
North Hill memb. in SE. Iowa province; the gray Is. tha t forms base of the memb. 
corresponds to lower part of North Hill memb. of SE. province; it is a natural 
break btw. hard gray iss. beneath and brown chert-filled dol. above. This makes 
possible a correlation of memb. with memb. The oolitic Is. then Is considered top 
of Chapln memb. It Is locally dolomltlzed bnt Is always easily separable from 
overlying cherty dol. The Maynes Creek memb, as here deflned consists above of 
37 ft. of brown, hard, slabby Is. and dol. Interbedded with much very fossUIferous 
chert, and below of 7 f t of very fossiliferous -massive soft brown dol. 

L. R. Laudon (1935) stated these beds should be removed from Hampton fm. See 
1935 entry under Hampton fm. 

R. C. Moore, 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, p. 245), correlated 
Chapln Is. with Chouteau Is. of Kinderhook group. 

C h a p m a n do lomi te . 
P e r m i a n : C e n t r a l O k l a h o m a ( B l a i n e C o u n t y ) . 

P. W. Cragin, 1897 (Am. GeoL, vol. 19, pp. 353, 358). Chapman dol.—Large body 
of Ught-gray laminated dolomites composing upper memb. of Dog Creek fm. In 
central Okla., where lower part of the Dog Creek consists chiefly of dull red shales 
with laminae of dol. and one lamlna-bullt amphitheater ledge of dot , called Am
phitheater dol. Underlies Red Bluff fm. [Whltehorse ss.]. 

C. N. Gould. 1927 (Obsolete Okla. geol. names : Unlv. Okla. BuU., Proc. Okla. Acad. 
Set, vol. 6, pt. 2, pp. 235-238). Chapman dol. of Cragln (1897) was never In 
common use. 

N a m e d fo r C h a p m a n ' s a m p h i t h e a t e r , a t h e a d of Sa l t Creek, B l a i n e Co. 

C h a p m a n s a n d s t o n e . 

L o w e r D e v o n i a n ( H e l d e r b e r g ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. 8. Williams, 1899 (Am. Jour. Scl., 4th, vol. 8, p. 360, footnote). The SB. a t 
Edmund's HiU contains an Eodevonian fatina which corresponds closely with that 
of Gasp* ss. I have given It the name of Chapman ss. Is older than Mapleton ss. 

H. 8. Williams, 1900 (U. 8. G. S. BuU. 165, pp. 21, 78-88). Chapman «s.—Mainly 
thick-bedded sss., some shaly layers. Thickness 500-|- ft. Fauna seems to cor
respond closely with Lower Oriskany ot N. Y. as recognized a t Becraft, and Indi
cates the fm. is older than Mapleton and Moose River sss. and younger than 
Sqtmrc Lake is. Type loc. along B. bank of south branch of Presque Isle Brook, 
about 1 m t from S. line of Chapman Twp, and about 1 mi. W. of Tweedy on road 
running SW. from Presque Isle. 

H. S. WUIiams and C. L. Breger lu 1916 (U. 8. G. S. P. P. 89) assigned this fm. 
to late Helderbergian time. 

t C h a p m a n t r a c h y t e . 

D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. E. Gregory, 1900 (U. 8. G. S. BuU. 165, pp. 109, 110, 162-163). Chapman tra
chyte.—Trachyte occurring in NW. corner of Chapman Twp, Aroostook Co.. 

On 1933 geol. m a p of Ma ine , by A. K e i t h , t h e t r a c h y t e of t h i s reg ion is 
a s s igned to Dev. 

C h a p m a n R a n c h f o r m a t i o n . 

L o w e r O r d o v i c i a n : C e n t r a l s o u t h e r n O k l a h o m a ( M u r r a y C o u n t y ) . 
See u n d e r M c K e n z i e H i l l Is., a l so 1933 e n t r y u n d e r A r b u c k l e g r o u p . Decke r , 

1933. 
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Chappel formation. -' '•: 
Mississippian: Central Texas (Llano region). 
E. II. Sellards, 1933 (Unlv. Tex. Bull. 3232, pp. 91-92, 96). A thin Is. of Boone 

or Osage age here nanied Chappcll fm. Known max. thickness in surface ex
posures only a few f t Underground to N. and W. of Llano uplift It is absent or 
ranges in thickness up to 150 ft. Is hard, medium dark, abounds in crlnold frag
ments. Rests discon. on Ellenburger (Ord.) Is. and discon. underlies Barnett 
(Miss.) fm. Lowermost part contains, according to Goldman, as inclusions, small 
pelletts of Ellenburger Is. Type loc. is 3 mi. SE. of San Saba. [Geographic 
feature not mentioned, but there is a village called Chappel SB. of San Saba.] 

Chaquaqua shale. 
C. [R.] Keyes, 1915 (Iowa Acad. Scl. P roc , vol. 22, pp. 257-259; Conspectus of 

geol. fms. of N. Mex., pp. 3, 6) . Chaquanua shales.—Alternating red sss. and 
shales, 150 ft. thick, flnely exposed in Chaquaqua Canyon, In NE. N. Mex. 
Uncon. underlie Comanchean and overlie Travester shales. Included in Morrison-
lan series [Upper Jurassic]. 

Chaquaqua member. 
Triassic ( ? ) : Southeastern Colorado (Las Animas, Otero, and Bent 

Counties). 
J. T. Duce, 1924 (Colo. Geol. Surv. Bull. 27, pt. 3, pp. 81-S2). A series of brick 

red sandy shales and crinkled purplish limy sss., forming lower memb. of Lyklns 
fm. in this area. Thickness exposed 122 t t , consisting of (descending) : 2 ft. 
of maroon shales; 21 ft. of massive dark red ss . ; 5 ft. of maroon sh.; 36 ft. 
of brick red sandy sh.; 18 ft. of purplish, limy, crinkled ss . ; 30 f t 
of brick red ss . ; and 10 ft. of purplish limy ss. Underlies Red Canyon memb, of 
Lyklns fm, and is oldest rock exposed In area. 

N a m e d for e x p o s u r e s in C h a q u a q u a Canyon , L a s A n i m a s Co. 

C h a r d o n s a n d s t o n e . 

M i s s i s s i p p i a n : N o r t h e a s t e r n Ohio. 

C, S, Prosser, 1912 (Ohio Geol, Surv,, 4th scr„ BuU, 15, pp. 219, 229), Chardon 
as.—Tbin-bedded shaly ss,, 7' 8 " to 9% f t thick. In middle par t ot OrangevlUe 
fm, in Lake and Geauga Counties, Underlies Brecksville sh, and separated from 
underlying Berea ss, by 29 ft, of sh. forming lower part of Orangeville fm. [This 
sh. Is now called Sunbury sh.] Latter sh. Interval is twice or three times as thick 
as sh. btw. Berea ss. and Aurora ss. of Cleveland region, hence correlation with 
Aurora is doubtful. 

Named for Chardon Twp, Geauga Co. 

Charette limestone. 
See under Charrette Is., the correct si)elling. 

Chariton conglomerate member (of Pleasanton formation). 
Pennsylvanian: Southeastern Iowa and northern Missouri. 
H. F. Bain, 1896 (Iowa Geol. Surv. vol. 5, pp. 394-398). Chariton off!.—Coarse and 

flne CgL, 14 or more ft. thick, at top of Des Moines stage In Appanoose Co., 
Iowa. Overlies .\ppanoose beds and underlies glacial drift. Named for exposures 
along Charlton River near mouth ot Snort Creek, Appanoose Co., Iowa, where 
It consists of (descending) coarse cgl., 2 f t ; flne cgl., 10 ft . ; coarse cgl., 2 ft. 
The matrix Is reddish ferruginous ss. 

J. H. Lees, 1909 (Iowa Geoi. Surv. voL 19, pp. 598-604), stated that Chariton 
cgl. lies 30 to llSVi ft. below top of Appanoose fm. in Iowa. (See under Appa-

.noose fm.) 

t C h a r l e s l imes tone . 

A n a b b r e v i a t e d f o r m of S t . C h a r l e s Is. (of U t a l i ) employed by C. [ R . ] 

K e y e s . 

Qiar le . s ton s a n d s t o n e . 
P e n n s y l v a n i a n : W e s t Vi rg in ia . 

M. R. Campbell and W. C. Mendenhall, 1896 (U. S. G. S. 17th Ann. Rept , pt. 2, 
pp. 487, 508). Charleston sa.—Coals and sediments, latter usually coarse, over-

file:///ppanoose
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lying Kanawha black flint, and extending upward to the red shales ["Pittsburgh 
Reda"t] are all exposed In bluffs back of Charleston. The sss. are usually feld
spathic and friable; the beds are frequently conglomeratic, but the pebble-bearing 
horizons vary greatly In different parts of fleld. Thickness 320 to 420 ft. Overlies 
Kanawha fm. 

I n c l u d e s AUegheny fm. a n d l o w e r p a r t of C o n e m a u g h fm. 

N a m e d for e x p o s u r e s a t C h a r l e s t o n . 

C h a r l e s t o w n m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : R h o d e I s l a n d ( N a r r a g a n s e t t B a y r e g i o n ) . 

J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept , pt. 1, table opp. p. 988). 

N a m e d fo r o c c u r r e n c e a t C h a r l e s t o w n , W a s h i n g t o n Co. 

C h a r l e t o n f o r m a t i o n . 

O r d o v i c i a n : An t i cos t i I s l a n d . 

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 695, 697). 

C h a r l e v o i x s t age . 

Midd le D e v o n i a n : N o r t h w e s t e r n Mich igan ( T r a v e r s e B a y r e g i o n ) . 

B, E. Pohl, 1930 (U. S. Nat. Mus. Proc , vol. 76, art . 14, pp. 2-25). Traverae group 
ot northern counties (Traverse Bay region) of Lower Peninsula is here divided 
Into (descending) : (1) Petoakey fm., 13 to 100 f t ; (2) uncon. and overlap; (3) 
Cltarlevoix atage, 13 to 28 f t ; (4) erosion uncon.; (5) Gravel Point atage, 35 to 
120 ft. ; and (6) "Bell sh.," 40 to 100 ft. In wells. The physical evidence for 
separation of Gravel Point and Charlevoix beds has not been sufficiently studied to 
warrant establishment of formatlonal rank of these faunally distinct stages. 
[Details of beds and faunal zones given.] The Charlevoix stage Is characterized 
by fragmental deposition throughout, frequent occurrence of bituminously laminar 
beds, presence of a coarse calc. oolite near middle, and recurrence of flne-gralned 
beds at top. [Appears to be named for Charlevoix Co., although he says Gravel 
Point stage Is exposed 1 ^ mL W. of town of Charlevoix.] The Gravel Point stage 
comprises oldest known Middle Dev. strata in W. part of Lower Peninsula. It 
is exposed In a series of undulating ledges and low bluffs at water level on and 
S. of Gravel Point, 1% mi. W. of Charlevoix. Is basal dlv. of Traverse group In 
Mich. Consists of 0 to 11 f t of blue sh. underlain by iss. with some thin shaly 
beds. [Pohl recognized "Bell sh." In wells beneath his Gravel Point stage.] 

R. B. Newcombe, 1933 (Mich. Geol. Surv. Pub. 38. pp. 19-64), correlated the sub
divisions of Traverae group as follows (descending) : Thunder Bay series = Petoskey 
fm.; Alpena is. = Charlevoix s tage; Long Lake Beries and underlying "Bell sh." = 
Gravel Point stage. 

C h a r l o t t e m o r a i n i c s y s t e m . 

P l e i s tocene (Wiscons in s t a g e ) : Soi i thorn Mich igan . S h o w n on m o r a i n e 

m a p (pi . 32) in U. S. G. S. Mon. 53. N a m e d for C h a r l o t t e , E a t o n Co. 

C h a r l t o n f o r m a t i o n . 

T e r t i a r y ? (P l iocene ?) : S o u t h e a s t e r n Georg ia a n d e x t r e m e n o r t h e a s t e r n 

F l o r i d a . 

J . 0 . Veatch and L. W. Stephenson, 1911 (Ga, Geol, Surv, Bull, 26, pp, 60, 392-400), 
Charlton fm.—Soft, white, argill. Is, and laminated, fossiliferous, greenish' clay, 
exposed in banks and bluffs of St. Marys River, from Stokes Ferry, 11 mi, S, of 
St, George, Charlton Co., Ga., to Orange Bluff, near Kings Ferry, Fla. From 
studies ot fossils Dr. Vaughan has classifled the fm. as probably Plio. Older than 
Okefenokee and Satllla fms. (Pleist.). Thickness undet.; only 12 or 15 f t seen 
In natural exposures. [The fm. as mapped in this rept aud In U. S. G. S. W. S. P. 
341, 1915, extends along St. Marys River from south-central part of Camden Go
to Fla. line In extreme SB. part of Chanlton Co., Ga.] 

N a m e d fo r d e v e l o p m e n t in C h a r l t o n Co., Ga, 

C h a r l t o n g r o u p . 

P r e - C a m b r i a n : C a n a d a ( N o r t h w e s t T e r r i t o r i e s ) . 

C, Lausen, 1929 (Canadian Min, and Met BuU. 202, p. 382). 
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Charrette limestone. 
Middle Ordovician: Eastern Missouri. 

G. C. Broadhead, 1873 (Mo. Geol. Surv. Rept. 1855-71, pp. 49-50). Charette la.— 
Upper part, 4 Inches to 26 ft. of fdsslllferous whitish or Ught-gray coarse Is. (the 
Keceptacullte is. of Shumard) ; lower part, 1 to 8 ft. of fossiliferous red or 
brownish gray to dark reddish brown Is. Underlies Upper Sil. Crinoldal Is. and 
overlies Middle Trenton Is. Included in Trenton Is. of Warren Co. 

J. H. Bradley, Jr., 1925 (Jour. Geol. vol. 33, p. 49). WhUe Ulrlch was flrst to 
demonstrate unity of Kimmswick Is. on faunal and Uthologlc basis, and his term 
has been generally accepted. It should be mentioned Broadhead recognized lltho-
lofelcal uniqueness of this pure, light-colored crystalline Is. and called It Charette 
la., from exposures In Warren Co., where It Is 34 ft. thick and thins rapidly to 
W., being absent a short distance W. of E. bdy of Callaway Co. Faunal and 
strat. relations can best be studied at Ulrlch's type loc. In JefferBon Co. 

J. Bridge, 1930 (personal communication), stated that this Is. probably represents 
Kimmswick Is. as now restricted. 

Named for Charrette, Warren Co. 

(Thartresan series. 
A term proposed by G. [R.] Keyes to include the Mississippian rocks which 

he designates as (descending) Kaskaskia, Aux Vases, [Ste.] Genevieve, 
and [St.] Louis. He, however, would restrict Miss, to the pre-St Louis 
and post-Kinderhook part of the Miss, of other geologists. The name 
is derived "from old French Fort Chartres, which once occupied a spot 
near mouth of Kaskaskia River Just above the present hanUet of Ches
ter," IU. (See Pan-Am. Geol., vol. 60, No. 1, pp. 45, 49, 1933.) 

Chase group. 
Permian: Eastern Kansas, central northern Oklahoma, and southeastern 

Nebraska. 

C. S. Prosser, 1895 (Jour. GeoL, vol. 3, pp. 771-786). Chaae ^m.—Massive lss. and 
flints separated by varl-colored shales; 265 ft. thick. OverUes Neosho fm. and 
underUes Marlon fm. 

Adopted as group term, to include the foUowing fms. (descending): Win-
field is.; Doyle sh., Fort Riley is., Florence flint, Matfield sh., and Wreford 
Is. This deflnition has been followed for many years by both Kans. Geol. 
Surv. and U. S. Geol. Survey. In Sept. 1936, however, R. C. Moore 

. (Kans. Geol. Soc. 10th Ann. Field Conf. Guidebook, p. 12) shifted the 
upper bdy to top of Luta Is., which he treated as top memb. of WInfleld 
Is. This change has not yet been considered by U. S. Geol. Survey for 
its publications. 

Named for Chase Co., Kans. 

Chase quartzite member. (In Shuswap series.) 
Pre-Cambrian: British Columbia. 

E. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 123). 

tChatham series. 
Upper Trlassic: North Carolina (Chatham CJounty). 

E. Emmons, 1867 (American Geology, pp. iv, v, vl, 19), applied Chatham aeries to the 
rocks of Chotham Co., N. C, now known as Newark group (Redfleld, 1856). 

Chatham granite. 
Late Devonian or late Carboniferous: Northern New Hampshire (North 

Conway quadrangle. White Mountains). 

M. Billings, 1928 (Am. Acad. Arts and Sci. Proc, vol. 63, map, p. 82, etc.). 
Chatham granite.—Coarse nonporphyritic two-mica granite, which often Intrudes 
Montalban group In Ut-par-Ut fashion. Coven many sq. mt in Chatham Twp 
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[North Conway quad.]. Assigned to pre-Camb. (?) ; may be early Paleozoic. For 
a flne-grained and somewhat younger phase ot Chatham granite, which intrudes 
the injection gneisses, I propose the term Randolph granite. 

L. Klngsley, 1931 (Am. Jour. Sci., 5th, vol. 22, pp. 139-167), assigned this granite 
to pre-Camb (? ) . "Is deflnltely older than extrusive and intrusive rocks of White 
Mtns bathoUth." 

W. F. Jenks, 1934 (Am. Jour. ScL, 5th, vol. 28, pp. 321-340). Chatham granite 
completely surrounds Pleasant Mtn, Fryeburg quad., Maine. Is coarse-grained 
granite and granodiorite. Believed to be same as Billings's Chatham group of 
intrusives ot N. H., which it may be sold broadly are post-Dev. and probably pre-
Mesozolc. 

On 1933 geol . m a p of Maine , by A. K e i t h , t h e g r a n i t e s of F r y e b u r g reg ion 
a r e m a p p e d a s Carbf . On 19S2 geol. m a p of U. S. t h e g r a n i t e s In C h a t 
h a m region a r e m a p p e d a s p re -Camb. , b u t Bi l l ings ( a l so J e n k s ) n o w 
r e g a r d s t h e m a s l a t e Pa leozoic . 

M. Bluings, 1935 (letter dated Aug. 27). Chatham granite belongs to New Hamp
shire magma series [which he classifles as late Dev. or late Carbf.]. 

C h a t o o g a zone . 
P r e - C a m b r i a n : N o r t h w e s t e r n S o u t h C a r o l i n a . 

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C. advance copies; pubUshea 
In 1908, in S. 0. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineril re
sources of S. C , pp. 6, 7, 12). The Chatooga zone (Archean) comprises narrow 
parallel belts of CaroUna gneiss series and of Table Bock granite, and thick 
bands of Roan gneiss series. I t includes the narrow belt btw. Chatooga Blver 
and a line extending southwesterly from a point on N. C. line about half way btw. 
Toxaway and Whitewater Rivers, to Tugaloo River slightly above its confluence 
with Brasstown Creek. The northwesterly belt of this zone exhibits a granite 
slmUar to Table Rock granite of Saluda zone, which Is slightly schistose in 
structure, but granitic in texture, the color being a "pepper and salt" gray. 
The southeasterly belt, which sharply abuts the Is. series (Chauga zone), consists 
of highly schistose gneissoids. granites, mica schists, etc., of CaroUna gneiss series: 
it includes pegmatites, peridotites, etc. Thin lines of Roan gneiss (hornblende 
series) are observed in this area. This zone is essentially Archean. 

N a m e d for e x p o s u r e s on C h a t o o g a River , on N W . bdy of Oconee Co. 

C h a t s w o r t h m o r a i n i c sys tem. 

P l e i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n Ul inois . See P . L e v e r e t t , 1899 
(U . S. G, S, Mon, 38, p, 2 5 9 ) , N a m e d for C h a t s w o r t h , L i v i n g s t o n Co. 
N o w s a i d to be s a m e a s F a r m R i d g e m o r a i n e . 

t C h a t t a h o o c h e e . 

Eocene ( l o w e r ) : A l a b a m a . 

E, A. Smith, 1888 (Ala. Geol. Surv. Bept. Prog. 1884-88, map of Ala.). [On this map 
the name Chattahoochee Is listed in a table of geol. fms. of the State, without other 
deflnition than that it underlies Black Bluff [Sucarnoochee clay], overlies the Ripley, 
and includes Midway and Fort Gaines. As thus deflned the name correspondB to 
Clayton fm., basal fm. of Eocene and of Midway group. Type loc. not stated and 
the geoL fms. are not mapped] 

t C h a t t a h o o c h e e f o r m a t i o n . 

Miocene ( l o w e r ) : Georg ia ( e x t r e m e s o u t h e r n p a r t ) a n d F l o r i d a . 

D. W. Langdon, Jr., 1889 (Am. Jour. Sci., 3d, vol. 38, pp. 322-324). Chattahoochee 
group.—Southward from Rock Island, 9 ml. by water, above Chattahoochee or 
River Junction, Fla., the white orbitoldal Is. disappears, and in lieu thereof there 
Is a rock more arglll. and siliceous in character resembling some phases of Eocene 
Buhrstone. This Is. is very well developed In a railroad cut about % ml. E. of 
Chattahoochee River, Ocheesee, 15 ml. below railroad bridge, and again a t Rock 
Bluff, 2 ml. below Ocheesee section at Ocheesee, Fla. 
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1. ArgllL Is., greenish yellow. No fossils seen. 10 ft. 
2. A purer, more granular Is., creamy white and soft, resembling "chimney 

rock" phase [Marianna la.] of Vicksburg group. Contains few obscure corals 
to water's edge, 5 ft. ' •; 

Rock Bluff, about 30 ft. high, is niade up of s t ra ta of Is. varying'in' purity, as a t 
Ocheesee. For this older memb."̂  of-Miocene or newest memb. of 'Eocene White Is., 
writer suggests provisional name Chattahoochee group. Only fossils found were 
a large Pecten about 3 Inches by 3^2 inches and an oyster resembling very closely 
our Oatrea virginiea. This group, estimated to be 250 ft. thick, differs materially 
In Uthologlc characteristics from any phase of White Is. yet observed In Ala. or 
Miss. On the rich black loam, derived from disintegration of these slightly phos
phatlc lss., the unique Torrcia taxifolia or "Stinking Cedar" is found growing. 

D. W. Langdon, Jr., 1891 (Ga. Geol. Surv. 1st Rept Prog., p. 97). Chattahoochee 
aeries.—Argill. and sandy Is. alternating with strata of purer choracter. Contains 
a Pecten and an Ostrea very close to our recent Virginiea. This may be termed 
Chattahoochee fP'oup, as it Is weU developed there and along E river bank for 
next 10 ml. Thickness 25 [250] tt . Underlies Alum Bluff series and overUes 
White Is. series. [Same description is given by Langdon in Geol. Soc. Am. Bull., 
vol. 2, pp. 604, 605, 1891, except Chattahoochee Is, is used Instead of series or 
group, and on p, 604 the thickness Is stated to be 25 ft,, but on p, 605 it is given 
as 250 ft,] 

G. C. Matson and F. G, Clapp, 1913 (Fla. Geol. Surv. 2d Ann. Rept.). Chatta
hoochee fm.—Lss., marls, and some chert, 100 to 250 ft. thick, underlying -\lum 
Bluff fm. [group] in western Fla. and uncon. overlying Vicksburg group. Con
sidered contemp. with Tampa fm. of southern Fla. 

C. W. Cooke and S. Mossom, 1929 (Fla. GeoL Surv. 20th Ann. Rept.). "Chatta
hoochee fm." abandoned, because it seems to be of same age as Tampa. Is., and in 
spite of fact that It contains more Impurities than typical Tampa Is. and might 
by some people be regarded as a distinct fades worthy of a separate name. If 
future studies ot faunas bring to light unsuspected differences in age, "Chatta
hoochee" can be restored to formatlonal rank. 

Named for exposures along Chattahoochee River, especially at Chatta
hoochee Lauding, Gadsden Co., Fla. 

tChattahoochee bed proper. 
Miocene (lower) : Southwestern Georgia and adjacent parts of Florida. 
A. F. Foerste, 1894 (Am. Jour. Sci., 3d, vol. 48, pp. 41-54). Chattahoochee bed 

proper.—Main element Is peculiar gray or white Is. tinged with yeUow; a soft 
friable rock well exposed a t Old Chattahoochee Landing. Thickness 100 ft. The 
middle and major part of Chattahoochee series. Underlies Griffin bed. 

According to C. W. Cooke this name as used by Foerste applied to Tampa 
Is. (tChattahoochee fm.) of present usage. 

Named for exposures at Old Chattahoochee Landing, Gadsden Co., Pla. 

Chattanooga shale. 
Devonian (also Devonian? and Devonian or Carboniferous; see explana

tion beyond) : Tennessee; eastern Kentucky south of Somerset, Pulaski 
Co.; northwestern Georgia ; northern Alabama; northeastern Mississippi; 

• western Kentucky ; Illinois; Missouri; Arkansas; and Oklahoma. 
C. W. Hayes, 1891 (Geol. Soc Am. BuU., vol. 2, p. 143). Chattanooga black sh., 

of Dev. age, 0 to 35 ft. thick. Equiv. to Black sh. of Smith and Safford. In 
NW. Ga. underUes Fort Payne chert (Carbt) and overUes Rockwood fm. (SU.). 

Named for Chattanooga, Tenn., which is situated on the belt of sh. mapped 
by Safford. as "Black sh.," a non-geographic term, which Chattanooga 
was intended to replace, and which, as defined by Safford, occupied 
interval btw. tSiliceous group [Fort Payne chert and Grainger sh.] and 
Helderberg Is. 

The age of this black sh., which occurs at approx. the same horizon in 
several States, has been under discussion for a long time. For many 
years it was classifled as Dev,, and it is still so regarded by many 
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geologists, but some geologists and paleontologists now consider it to 
be in par t a t least of Miss, age, while others regard i t s deiroslts, especially 
a t type loc., where thickness is only 15 f t , as wholly Miss. In 1911 
(Geol. Soc. Am. Bull., vol. 22, pi. 29) E. O. Ulrieh assigned the black 
Chattanooga sh. of Miss. Valley, Tenn., AUegheny Front, Appalachian 
VaUey, and Ozark uplift to his post-Dev. Waverlyan system, although 
he stated (pi. 28) that Middle and Upper Dev. were partly represented 
in Chattanooga and Grainger fms. of NB. Tenn., but were absent in 
Ala. and western Temi. Since that time a voluminous l i terature on the 
age of this black sh. has appeared, as a result of which the U. S. Qeol. 
Survey a t present classifles the CHiattanooga sb. of different areas aa 
follows: 

Typical Chattanooga sh. of southern Tenn. and adjacent parts of Ala., 
Ga., and Ky. : Dev. or Carbf. In most of this region the sh. under
Ues Fort Payne chert (Miss.) and overlies Red Mtn fm. (Sil.), 
except locaUy in Ala. and Ga., where It rests uncon. on Frog Mtn 
ss. (Middle Dev). 

Chattanooga sh. of western Tenn. and Ky., southern IU., and Mo.: 

Dev. or Carbf. 
Chattanooga sh. of BatesvUle dis t , Ark., has yielded Genesee fossils 

near base and Portage (?) fossUs, and is classlfled as Upper Dev. 
Elsewhere in northern Ark. and in Okla. the sh. has not yielded 
fossils and is classified as Dev. ( t ) . 

In SW. Va. the sh. formerly called Chattanooga sh. Is now divided into 
3 fms. (descending) : Big Stone Gap sh. (Dev. and Carbf.), Portage 
sh. (Ppper jDet).), and Genesee sh. (Upper Dev.). 

For the names by which this black sh. is now known in other States, 
see under fBlack sh. 

Chattanoogan series. 
A time term employed by some geologists to cover the epoch during which 

Chattanooga sh. and its assumed equivalents were deposited. See E. O. 
Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pi. 29) ; C. Schuchert, 1924 
(Textbook geol., p. 335). 

Chatte River Umestones. 
SUurian: Canada. 
H. M. Ami, 1900 (Roy Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 204). 

C3iauga zone. 
Cambrian ( ? ) : Northwestern South CaroUna. 
E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; pub-

Ushed in 1908, in S. C. Geol. Surv., ser. 4, BuU. 2) and 1907 (Summary of 
mineral resources of S. C, pp. 6, 10, 12). Ohauga zone (Cambriant).—Comprises 
a narrow band bounded on NW. by Chatooga zone; and on SE. by a line extend
ing from near point where Toxaway River enters S. C. to Tugaloo River, sUghtly 
below Its confluence with Brasstown Creek. Pine-grained dark fihlmmerlng quartz 
schist, mica schists, graphite slates. Is., etc. This group probably corresponds 
to Keith's "Brevard Schist," assigned to C^mb. 

Named for exposures along upper half of Ohauga Biver, Oconee Co. 

Chaumont formation. (In Black Blver g ronp) 
Middle Ordovician: New York. 
O. M. Kay, 1929 (Jour. GeoL, vol. 37, No. 7, pp. 664-671; ond A. A. P. G. Bnll., 

vol. 13, No. 9, p. 1214). Ohaumont fm.—Includes (descending) Watertown Is., 
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Glenbumle Is. (In Ontario), and Leray Is. OverUes LowviUe [excluding Leray 
nieinb. ] and underlies Trenton group. Named for Chaumont Bay, Lake Ontario 
[Jefferson Co., N. Y.], in vicinity of which the inenibers are well exposed. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10), apparently does not mention this 
name, as it Is not Usted in index or tables. 

t C h a u t a u q u a s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

G. I. Adams and E. Haworth, 1898 (Unlv. Qeol. Surv. Etons., voL 3, pp. 87-60). 
The wide zone through which Lawrence shales are exposed, being from 16 to 
25 ml. wide S. of Neosho River, is an exceedingly sandy and hilly country. The 
sss. alternating with the softer shales have produced by erosion an Irregular 
topography difficult to describe and unequaled in general irregularity anywhere 
in state. From BurUngton and Neosho Falls to SW. by way of Tales Center, 
Benedict, New Albany, Buxton, Colfax, Sedan, Peru, and Chautauqua, this ss. 
and the corresponding irregular surface occupy the whole country. Doctor Adams 
has suggested that the ss. here is sufficiently prominent to merit a dlBtlnct local 
designation, and bas proposed for it the name Chautauqua sa. The foUowing 
description of the area is taken from his notebook: Passing S. from Neosho 
Blver the shales grade Into sss., so that at Yates Center they become conspicuous, 
producing the blll.'bn^'which town is built. The area broadens to S., i ts eastern 
border passing W. of Buffalo, Fredonla, and Tyro, while Its western border runs 
approx. from Yates Center to Toronto, Fall River, Elk Palls, Sedan and Elgin, 
To this region the name Ohautauqua Sandstone Hills may be here given. The 
name is already employed somewhat In common usage. These ss. hlUs are as 
characteristic a feature of S E Kans. as are the Flint HUls. 

I s a s a n d y d e v e l o p m e n t of L a w r e n c e sh. 
N a m e d fo r C h a u t a u q u a S a n d s t o n e Hi l l s , w h i c h e x t e n d t h r o u g h p a r t s of 

C h a u t a u q u a , Woodson , WUson, M o n t g o m e r y , G r e e n w o o d a n d E l k 

Coun t i e s , 

t C h a u t a u q u a c o n g l o m e r a t e . 

A n a m e app l i ed In some e a r l y r e p t s to O l e a n cgl. of C h a u t a u q u a Co., N. Y, 

( S e e flrst e n t r y u n d e r O l e a n cgl .) 

C h a u t a u q u a n g r o u p . 

U p p e r D e v o n i a n : N e w York . 

J, M. Clarke and C, Schuchert, 1809 (Scl,, n, s., vol, 10, pp, 874-878), Chautauquan 
period or group includes Chemung beds and Catskill ss„ local fades. Named lor 
exposures in Chautauqua Co. 

C. A. Hartnagel, 1912 (N. Y, State Mus, Hdb, 19), followed above definition, 
G. H, Chadwick, 1923 (Geol, Soc. Am. BuU., vot 34, p. 69), Included In Chautau

quan at top the lower part only of the Catsklll, and at base certain beds (Dun
kirk sh., Gowanda sh., Laona ss., e t c ) that had previotisly been included in the 
Senecan and in Portage gronp of western N. Y. In 1924 (N. Y. State Mus. BuU. 
251, pp. 149-157) Chadwlck again employed his modifled deflnitions of Senecan 
and of Portage group. His charts show that the beds he traneferred to CHiau-
tuuquan (and to the Chemung) be correlates with Cayuta sb. and Wellsburg ss. 
members of Chemung of central N. Y. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Chautauquan ot western 
N. Y. Includes Chadakoin beds a t top and Dunkirk sh. a t base. 

C h a v e s s h a l e . 
P e r m i a n : S o u t h e a s t e r n New Mexico ( O u a d a l u j * M o u n t a i n s ) . 

C. [R.] Keyes, 1915 (Iowa Acad. Scl. P roc , vol 22, p. 268; Conspectus ot geol. 
fms. of N. Mex., pp. 3, 6) . Chavea shales.—Lowermost section of red shales, 425 
ft. thick, which rest on the great Capltan lss. In Guadalupe Mtns, N. Mex. 
[Derivation of name not given. See also Pan-Am. GeoL, vol. 66, No. 1, Feb. 
1936, pp. 42, 46, 49.] 
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Chazy group (limestone where not divided). 
Lower Ordovician: Eastern New York (Champlain Valley). 

E. Emmons, 1842 (Geol. N, T, pt,. 2, div. 4, geol, 2d dist,, pp, 107, 315, 429), 
Cliazy la.—Dark, Irregular, thick-bedded is., 130 ft thick in second dist, of N, Y, 
[On another page he gives thickness of 150 ft, for Clinton Co,] At Chazy 
[Clinton Co,] it contains many rough, irregular flinty or cherty masses. Under
lies Birdseye [LowviUe] Is, and overlies Calclferous sandrock [Beekmantown group]. 

In 1888 (Am. Geol., vol. 2, pp. 323-330) E. Brainerd and H. M. Seely 
divided typical Chazy into 3 divisions (descending) : Group C, 157 f t , 
characterized by Rhynchonella; group B, 265 ft., characterized by Mac-
lurea magna; and group A, 310 f t , which was included in "Calclferous" 
[Beekmantown] by Emmons. In 1897 (N. Y. State Geol. 15th Ann. Rep t , 
vol. 1, pp. 503-574) H. P. Cushing stated that Chazy Is. is 740 ft. thick 
a t Chazy, where lower 1(K) f t is lacking, and 890 ft. thick on Valcour 
Island, which affords most coraplete section. In 1905 (N. Y. State Mus. 
Bull. 95) Cushing applied Valcour U. to group C of Brainerd and Seely, 
Crowm, Point Is. to group B, and Day Point Is. to group A. In 1909 
(Geol. Soc. Am. Bull., vol. 19, pp. 155-|-) Cushing applied Pamelia Is. to 
beds of Chazy age in Theresa .Tnd Alexandria Bay quads., Jefferson Co., 
40 to 140 ft. thick, which he stated appear to occupy strat . position 
btw. Valcour Is. and Crown Point Is., but which rest uncon. on Camb. 
Theresa fm. and are uncon. overlain by Lowville Is. Later (N. Y. State 
Mus. Bull. 145, 1910) Cushing applied Pamelia (Stones River) Is. 
to these beds, and stated that the Stones River is of Chazy age but 
laid down in separate basin. 

The Chazy group of N. Y. has for many years been divided into (descend
ing) Valcour Is., Pamelia Is., Crown Point Is., and Day Point Is. The 
Pamelia does not occur in same .section with the other Iss., but is over
lain by Lowville Is. and rests on Theresa fm. or on Tribes Hill Is., and 
there has. In recent years, arisen doubt iu minds of some geologists 
whether it may not be of Middle Ord. (Black River) age. (See under 
Pamelia I s ) . At present the U. S. Geot Survey clas.sifies Pamelia as 
Lower Ord. 

Chazyan. 
A time terra proposed by A. W. Grabau, 1909 (Jour. Geot, vol. 17, pp. 

209-252), to include Chazy Is. (Lower Ord.) and lllack River group 
(Middle Ord.). E. O. Ulrlch, 1911 (Geol. Soc. Am. Bull. vol. 22), included 
in his Chazyan only the rocks btw. base of Lowville Is. and toii of Beek
mantown group, which is commonly accepted usage of the term, 

Cheaha sandstone member (of Talladega slate). 
Probably Paleozoic: Eastern Alabama, 

C. Butts. 1926 (Ala, Geol, Surv. Spec. Rept. No. 14, map, pp. 54, 58). Cheaha aa. 
memb. of Talladega al.—Chiefly thi-n-bedded rather soft ss., with octnslonal layers 
of purplish phyllite ; basal 200 ft. Is coarse quartz cgl. Lies in middle of TaUa-
dega si. and higher than Brewer phylllte memb. No fossils. Is probably Pale
ozoic and pre-Dev. 

Named from fact that Choalia Mtn, Clay Co., is formed by the ss. 

Cheboygan moraine. 
Pleistocene (WLsconsin stage) : Northern Michigan, Shown on moraine 

map (pi, 32) of U, S, G. S. Mon. 53. Belongs to Port Huron morainic 
system. Named for Cheboygan, 
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Checkerboard liinestone member (of Coffey ville formation). 
Pennsylvanian: Northeastern and central Oklahoma. 
L, L. Hutchison, 1911 (Okla,. (Jeol. Surv. BuU. 2, pp. 151-164). Lenapah le. Is 

same fm. that is known as "Checkerboard Is." in region of (3Iehn pool. 
L. C. Snider, 1913 (Petroleum and nat. gas in Okla, pp. 44—49). Checkerboard la. 

ia probably 100 ft. above Lenapah Is. 
A. E. Path, 1917 (Okla. Geol. Surv. BulL 19, pt. 2, pp. 369-372). The Is., 2 f t 

thick, locally known as Checkerboard lime, outcrops in creek bed a t old "Checker
board Crossing" near E-W.'/4 line of sec 22, T. 15 N., R. 11 E. -

D. W. Ohern. 1918 (A. A. P. G. Bull., vol. 2, p. 122). Checkerboard Is. lies about 
70 ft. above Lenapah Is. 

R. W. Clark and C. M. Bauer, 1921 (A. A. P. G. Bull., voL 5, pp. 282-292). 
Checkerboard Ume is a hard blue Is., 4 ft. in average thickness, which contains 
peculiar semicircular markings caused by presence of fossil brachiopods. Weath
ered surface usually of light cream or very light yellow color. Breaks Into 
blocks, nearly cubical and 4 ± ft. on each side. Remarkable for persistent char
acter, such as thickness, color, resistance to weathering, peculiar fossil markings, 
Jointing, etc. Has been mapped for a distance ot 20 mi. Can be traced from 
Deep Fork In sec. 19, T. 14 N., R. 11 E., through Mounds and Jenks, over 
Turkey Mtn and into Tulsa, but can not be followed continuously SW. from 
Deep Fork. Lies 100 to 120 ft. above Seminole cgl. 

A. W. McCoy, 1921 (A. A. P. G. Bull., vol. 5, No. 5, pp.-541-550). According to gen
eral strat . relation of Checkerboard Is. to Lenapah Is. of Okla., as described by 
Ohern, the Checkerboard Is. has been tentatively regarded aa = base of Kansas City 
fm. or the Hertha Is. 

C. N. Gould, 1925 (Okla. Geol. Surv. BuU. 35. p. 72). Checkerboard Is. memb. of 
Ooffeyville fm. lies near base of that fm. It Is 2V4 to 3 ft. thick, flne-grained, 
fossiliferous, bluish white on fresh surfaces but weathers yellowish white. In bare 
dreas it presents a "checkerboard" appearance, due to solution channels along 
joints, which occur in two sets, the one crossing the other. From this feature 
the Is. was for years known as "Checkerboard lime," but the geographic loc. which 
is here designated as its type loc. Is the exposures on Checkerboard Creek In T. 
15 N., R. 11 E. A good exposure may be seen at "Checkerboard Crossing" of 
the creek, near E.-W. quarter line ot sec. 22, T. 15 N., B. 11 E. 

Chediski white sandstone member (of Troy quartzite). 
Cambrian(?) : Central eastern Arizona (Fort Apache Indian Reservation). 
E. p . Burchard, 1931 (U. S. G. S. Bull. 821C). Chediski white ss. memb. of Troy 

qtzite.—White ss., fine to medium grain, with white serlcitic interstitial cement. 
Thickness 50 to 100 ft. Basal memb. of Troy qtzite. Rests on banded chert, 
ferruginous in places, which forms top memb. of Mescal Is. Forms cliff on 
NE. face, of Chediski Mtn, and is conspicuous for many miles. 

Chegoggin P o i n t f o r m a t i o n . 

Age ( ? ) . : Nova Scot ia . 

E. R. Faribault, 1920 (Canada Geol. Surv. Summ. Kept. 1919, pt. P , p. 16). 

C h e h a l l s s a n d s t o n e . 
E o c e n e : S o u t h w e s t e r n W a s h i n g t o n . 

A. C. Lawson, 1894 (Am. Geo]., vol. 13, pp. 436-437). Chehalis aa.—Soft, friable 
sss., generally clayey, bluish gray to yellowish, with thick beds of lignite associated 
with them in vicinity of Chehalis. It Is very probable that the sss. in which the 
fossils occur and those in which the lignites occur are par t of same geological 
Beries. Marine fossils in a portion of the sss. at Chehalis, which T. W. Stanton says 
are either Eocene or Mio. and correlatable with nonmarine Puget group.. 

R. Arnold and H. Hannibal, 1913 (Am. PhU. Soc. Proc, vol, 52, pp. 566, 567). 
Chehalia fm.—Ss. and shaly ss. Upper beds marine; lowest beds probably fresh 
water. Redefinition of Lawson's name Chehalis ss. Underlies Olequa fm. The 
Chehalis and Olequa are of Tejon Eocene age and belong to zone of Venerioardia 
homi Gabh. The Chehalis fm. of Weaver 1912 Is Mio. Broadly speaking Puget 
group is^TeJon. 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. PhlL Soc Proc , vol. 64, No. 2, 
pp. 225-242). Chehalis may be younger than Olequa fm. [See 1925 entry 
under Olequa fm.] 
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Chehalis formation. 
Miocene (lower) : Southwestern Washington. 

C. E. Weaver, 1912 (Wash. Geol. Surv. BuU. 15, pp, 10-22), Chehalia fm,—Sandy 
shales and shaly sss., the former predominating. Gray to brownish. Thickness 
7,000 ft, Uncon, underUes Montesono fm. (Upper Mio.) and rests uncon. on 
Blakeley fm. (Lower Mio). Part of fauna ranges down Into Blakeley and part 
ranges up into Upper Mio. Named for Chehalis River, in Chehalls [Grays 
Harbor Co.]. 

Chelan physiographic stage. 
Pleistocene: Central Washington (Cascade Range). 

B. WlUis, 1903 (U. 8. G. S. P. P. 19). Type loc, gorge of Lake Chelan and terraces 
of Columbia River. Latest glacial epoch. 

Clhelan granodiorite. 
Late Jurassic(?)": (Central Washington (Bntiat Mountains). 

A. C. Waters, 1932 (Jour. GcoL, vol. 40, No. 7, p. 606). Presumably in late Jurassic 
the Entlat Mtns were invaded by an enormous bathollth of basic granodiorite. 
The conflnes of bathollth have never been mapped but it Is known to extend over 
an area of more than 800 sq. ml. It Is here, called Chelan granodiorite, from 
Chelan Mtns, where It Is typically exposed. Assigned to late Jurassic (?). 

tChelly sandstones. 

C. [R.] Keyes, 1922 (Pan-Am. Geot, vol. 38, p. 250). Sss.. 125 ft. thick, uncon. 
underlying Shinarump cgls. and overiying Adamana shales. Topmost fm. of 
Moenkopian series and Carbonic system in Ariz. 

Probably an abbreviated form of De Chelly ss. 

Chelmsford sandstone. 
Pre-Cambrian (upper Huronian) : Ontario. 
A. P. Coleman, 1905 (Ont. Bur. Mines Rept, vol. 14, pt. 3). 

Chelsea sandstone lentil (of Cherokee formation). 
Pennsylvanian: Northeastern Oklahoma (Rogers County). 
This name was flrst used by D. W. Ohern in unpublished ms. on Nowata, 

and Vinita quads. 
O.JC. Clark and C. L, Cooper, 1927 (Okla. GeoL Surv, Bull, 40H, flg, 3), [Show 

Welch coal as In interval btw. Fort Scott coal and Chelsea aa. lentil, and as lying 
60± ft. below Fort Scott coal, and show Cherokee coal as In Interval btw, 
Chelsea ss, and Bluejacket ss,, and as lying 100± ft, below Chelsea ss. The 
Chelsea ss. Is shown as 250± ft, below Fort Scott coal (top of Cherokee sh.) and 
as 200± ft, above Bluejacket ss,] 

C. D. Smith, 1928 (Okla, Geol. Surv. Bull. 40U, map). [Chelsea aa. mapped In 
upper part of Cherokee fm. Lies lower than Verdigris Is. and higher than 
Bluejacket ss.] 

C. L. Cooper, 1928 (Unlv. Okla. Bull., Proc Okla. Acad. Scl., vol. 7, p, 161), The 
Ohelaea as. Ues 200± ft, above Bluejacket ss. It forms a prominent escarpment 
from upper branches of Whlteoak Creek, thence S, and W. to Chelsea, 

Cheltenham fire clay. 
Economic term for a persistent t)ed of flre clay in basal part of Penn. 

deposits in St. Louis Co., Mo. Named for development at Cheltenham, 
S t Louis Co. The name has also been appUed to a clay in basal part 
of PottsviUe fm. of SW. and central western 111., that is supposed to be the 
same as Cheltenham clay of Mo. (See E. F, Lines, III, Geol, Surv, Bull, 
30, 1917, pp. 62, 64, etc.) 

Chemehaevi gravel. 
Pleistocene: Western Arizona. 
W. T, Lee, 1908 (U, S, G, S, Bull, 362, p, 18), Ohemehuevia gravel.—A series of 

unconsolidated gravels that Ue uncon, on Temple Bar cgl. In terraced bluffs along 
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Colorado River from Grand Canyon to the Gulf, Thickness 700 ± ft, max. 
Occupy a measurably narrow belt along the river, having been deposited as 
valley filling during an aggrading stage of Colorado River. Named for Cheme-
huevls [now spelled without the final s] Valley, S, of The Needles. 

Ihemung formation. 
Upper Devonian: New York (western, central, and eastern), Pennsylvania, 

and western Maryland and Virginia. 

J. Hall, 1839 (N. Y. Geol, Surv. 3d Rept,, pp. 322-326). Chemung group.—Rocks and 
fossils very distinct from underlying Ithaca group. Essential difference is Uthologi
eal characters of the ss. of this group, absence of argill, matter in most layers, these 
being a nearly pure siliceous rock, harsh to touch, and generaUy porous, while a 
large proportion of mass consists of compact shales and argill. sss. softer than those 
below. Occurs in valley of Chemung River and well deflned In town of Chemung, 
Chemung Co., N. Y., but nowhere In county is it so well exposed as at Chemung 
upper narrows, about 11 ml. below Elmira. A group so well deflned in the valley, 
and particularly in' town ot Chemung, merits appellation of Chemung group. 

L, Vanuxem, 1840 (N, Y, Geol, Surv, 4th Rept, p, 381). A series of thin ss, flags 
with fucoldes resembling those below the Ithaca separates Chemung group from 
Ithaca group. 

J. Hall, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 389-395, 402-409, 452^55). Chemung 
group.-—Underlies red ss. equiv. to Old Red ss. of Europe, and overlies Portage or 
Upper Fucoidal group. Consists of (descending) : (1) Green shales with thin 
beds of ss.; (2) dark, nearly black, sandy, highly micaceous sh. with septaria. Iron 
pyrites, nnd thin interstratified masses of gray ss. contaming Chemung fossils; 
(3) greenish-olive sandy sh. or very shaly ss., never slaty. 

L. Vanuxem, 1842 . (Geol, N, Y,, pt, 3, pp, 179-185). Chemung group.—Underlies 
Catsklll group or Old Red ss. and overlies Ithaca group (which rests on Portage 
or Nunda group). No precise line of division observed btw. Ithaca and Chemung 
group. A high ridge was seen rising above the inclined plane at Ithaca; the 
rocks to S. contained none of brownish ss. of Ithaca group and there were different 
fossils noticed in the two; upon these differences the Chemung group was founded. 
Best section for esamtning the two. groups is from head of Cayuga Lake to Factory-
vllle. At Chemung Narrows the evidence of difference appeared to be conclusive: 
so also in Tioga and Broome Counties, where, probably with one exception in 
Broome Co., no lower rocks than Chemung group exist. 

E. Emmons. 1846 (Agric. N. Y., vol. 1, pp. 190-193). Chemung group.—Underlies 
Catsklll group and overlies Portage group. Includes Ithaca group, because there 
Is no necessity for separating the Ithaca from the Chemung group. Consists of 
flags and slates In thinner beds than those of Portage group ; flags are gray, olive, 
and brown, with impure calc, bands of fossils; the shales are green and olive 
but sometimes black. 

In 1857 nnd in several editions of his Textbook of geol. J. D. Dana used the 
term Chemung period to include the Chemung and Portage of later 
nomenclature. Chemung group has also been used to include Portage, 
Chemung, and Genesee. 

In 1905 (N. Y. State Mus. BuU. 81) J. M. Clarke and D. D. Luther restricted 
Chemung (as Chemung ss. and sh.) to what they stated to be the beds 
included in it by Hall in his 1839 definition, which they described as 800 
ft. of light and dark shales and light blue-gray siliceous sss., with a 
basal bed of crumpled black sh., overlying Prattsburg sh. (In 1904 (N. Y. 
State Mus. Bull. 63) they had included the Prat tsburg and underlying 
High Point ss. in the Chemung.) 

In 1906 (Sci., n. s., vol. 24, pp. 356-372) and 1909 (U. S. G. S. Watkins 
Glen-Catatonk folio. No. 169) H. S. WUIiams divided Chemung fm. of its 
typical region into (descending) : (1) Thin cgl. that is supposed to be 
same as Fall Creek cgl. memb. of Bradford, Pa . ; (2) Wellsburg ss. memb.; 
aud (3) Cayuta sh. memb.; and he defined it as resting on Enfield sh. 
memb. of Portage fm. 



412 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

C. A. Hartnagel 's 1912 Hdb. 19 of N. Y. State Mus. followed Williams' subdi

visions of Chemung fm., and divided the underlying Portage of western 

N. Y. into (descending) : Wiscoy sh., Nunda ss. (including Laona ss. at 

base), Gardeau flags, Dunkirk sh.. Grimes ss.. Hatch sh. ( = Hanover sh., 

and Angola sh.), Rhlnestreet sh., Cashaqua sh., and Middlesex sh., all of 

which were said to carry the Naples fauna. 

In 1919 (Geol. Soc. Am. Bull., vol. 30, p. 157), 1923 (Geol. Soc. Am. BuU., 

vol. 34, p. 69), and 1924 (N. Y. State Mus. BuU. 251, pp. 149-157) G. H. 

Chadwick made the foUowing changes in correlations of Chemung and 

Portage s t r a t a : (1) Fall Creek cgl.=Cuba ss.; (2) Wellsburg ss.=North-

east sh., Shumla ss., Westfleld sh., and Laona ss. ; (3) Cayuta sh.=Go-

wanda and underlying Dunkirk sh.; (4) the underlying beds he caUed 

Portage group and the overlying beds Oirard and Chadakoin fms. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369), divided Chemung ot western 
N. Y. Into (descending) : Chadakoin beds, Cuba ss.. Northeast sh., Shumhi ss., 
Westfleld'sh., Laona ss., Gowanda sh., and Dunkirk sh., and divided Chemung of 
central N. Y. (type area) into (descending) Fail Creek cgl., Wellsburg ss., and 
Cayuta sh. "The Chemung fauna is a modified Ithaca-Hamllton fauna and la 
characterized by Spirifer diajunctua." 

K. B. Caster, 1933 (Geol. Soc Am. Bull., vol. 44, p t 1, pp. 202-203). Ohemung 
group (of which Chadakoin Is top memb. in NW. Pa.) underlies Panama cgl. 
(basal memb. of Cattaraugus fm.) and Is top group of Chautauquan series. Panama 
cgl = Wolf Creek cgL, Le Boeuf ss., and Venango 3d oil sand. 

G. H. Chadwick, 1933 (Pan-Am. GeoL, vol. 60, No, 3, p, 200), Chemung of Olean 
to Genesee River, N, Y,, region includes (descending) Northeast sh., Shumla, 
Westfleld, Laona, Gowanda, and Dunkirk, and is older than Glrard and Chadakoin, 
which underlie Wolf Creek (Panama) cgl. 

K. E. Caster, 1934 (Bulls. Am. Pal. vol. 21, No. 71, table opp. p. 61), dropped 
Chemung from classification of rocks of NW. Pa., and divided his Chautauquan 
series into Chadakoin stage and Glrard stage, with Cuba ss. at base. 

G. H. Chadwlck, 1035 (Geol. Soc. Am. BuU., vol, 46, No, 2, pp. 31,3-326, 338-361, 352). 
Oanadaway group (pseudo Chemung) includes (descending) Northeost sh,, Shumla 
S3,, Westfleld sh., Laona ss., Gowanda beds, and Dunkirk black sh., and Is younger 
than true Chemung. Type Chemung has proved itself to be only the brachlopodl-
ferous facies of "Portage" (Nunda") group, and therefore must be classified as top 
part of Senecan. Senecan series is divided in to : 

Chemung group. 

Naples group 

Genesee group 

{Hanover unit, 
r ipe Creek unit. 
Portage unit, 

fLetchworth (sh.) unit. 
Cayuta memb. i Gardeau unit. 

[Grimes unit. 
(Hatch unit. 
\ Rhlnestreet un i t 

{Cashaqua un i t 
Middlesex unit, 

f Standlsh unit. 
Sherburne memb. } West River unit. 

[Oenundewa unit. 
Gorham memb. (Clarke). Geneseo unit. 

Enfield or Attica meral). 

Ithaca or Sonyea [new] memb 

Dunkirk sh. (basal fm. of Canadaway group of overlying Chautauquan series) 
includes Fall Creek cgl. [p. 323.] Type CThemung exposure a t Chemung Narrows 
is plainly below Wellsburg memb. [See also under Poriage group.] 

G. H. Chadwick, 1935 (Am. Mid. Na t , voL 16, No. 6, p. 858). Chemung group ot 
Genesee River region is divided into (descending): (1) Hanover olive shales; 
(2) Pipe Creek black sh. ; (3) Portage (incorrectly "Nunda") ss. or bluestone: 
(4) Letchworth sh. (Hall's Portage and most of Clarke's "Gardeau") ; (5) Table 
Rook sa . ; (6) "Gardeau", sh. as finally restricted; and (7) Grimes ss. The Pipe 
Creek and Hanover on Genesee River combine Into Wiscoy sh. 
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For many years Chemung fm. has been employed in Pa., Md., and northern 
Va. as the name of a series of marine sss. and shales, of gray, green, and 
brown colors and Upper Dev. age, which are in part older and Ln part 
grade laterally into the continental red beds long known as Catskill fm., 
and which overlie sss. and shales containing what has been known as the 
Portage fauna and commonly designated as Portage fm. • In western 
N. Y. and NW. Pa. the beds that have for many years been called Ohemung 
fm, are overlain by a series of Dev. or Carbf. beds commonly called 
Conewango fm. (in places divisible into Oswayo and Cattaraugus fms.), 
which is in turn overlain by Knapp fm. 

tChemung conglomerate. 
A term applied in some early repts to upi)er cgl. of Chemung fm. in western 

N. Y. See also Jamestovm cgl. 

CheneysvUle sandstone member. 
See Chaneysville ss. memb. The U. S. Postal Guide spells the town Chaneys

ville. 

Chengwatana series. 
Pre-Cambriau (Keweenawan) : Eastern Minnesota (Kanabec and Pine 

Counties). 
C. W. Hail, 1900 (Am. Ass. Adv. Scl. Proc, vol. 49, p. 191). Chengwatona aeries.— 

Volcanic rocks flrst identified by [T. C] Chamberiin as belonging to Lake 
Superior copper-bearing fm. Consists of basic eruptions (lava fiows of typical 
structure), with 6 intercalated cgl. beds varying in thickness from 5 to 104 ft. 
Not less than 45 lava flows were counted and neither top nor bottom flow was 
seen. Thickness actually exposed 10,000 tt. Exposed along Snake River almost 
continuously for 2 mi. 

C. W. Hail, 1001 (GeoL Soc Am. Bull., vol. 12, p. 327). Chengwatana aeriea.— 
A series of eruptive and clastic .rocks ot unusual extent. Consists of 66 lava 
flows containing not less than 6 cgl. beds. Thickness 4.000 to 10,940 ft Belongs 
to Keweenawan series. Outcrops on Snake River at Chengwatana [the approved 
spelling]. 

Chepultepec dolomite. 
Lower Ordovician (Beekmantown) : Northern Alabama, eastern Tennessee, 

and western Virginia. 
E. O. Ulrlch, 1911 (Geol, Soc Am. Bull., vol. 22, pp, 549, 638-640, pL 27). In 

Ala. (Murphrees, Birmingham, and Cahaba Valleys) another fm,, about 1,000 tt, 
thick, characterized by abundant soft mealy chert, for which Chepult^ec is 
proposed. Is intercalated btw, top of typical Knox and overlying Canadian [Beek
mantown] Is, and dol. At Chepultepec the Canadian Is. and doL are absent 
and the Chepultepec Is uncon, overlain by the Stones Elver. The Chepultepec 
ia a highly cherty mag. is,, the chert always soft and more or less mealy. 
Fossils common In upper 300 ft. Not recognized in Tenn. Rests on beds younger 
than Copper Ridge chert, which are supposed to represent "Upper Knox" of 
Tenn, Represents last of Ozarkian deposits in this province. Correlates with 
Gasconade of Mo. Basal part Is = upper part ot Little Falls dol. of N. Y., 
and rest of fm. is younger than Little Falls dol. and Is not present In either cast-
central N. Y. [typical Little Falls region] or in Champlain Valley. Correlates 
with part of Oneota dol. of upper Miss. Valley. 

In 1915 (U. S. N a t Mus. BuU. 92, vol. 1, p. vli, and voL 2, pis. 1 and 2) 
R. S. Bassler, who collaborated •with Ulrlch, redefined the Chepultepec 
.is=so-called tUpper Knox Ln Tenn., and as resting conformably on Copper 
Ridge chert in both Tenn. and Ala. He correlated it witb top bed only 
of Little Falls dol. of Champlain Valley, N. Y. and with Gasconade 
of Mo., and showed typical Little FaUs dol. of N. Y. as much older 
than (3opper Rldge. Bassler rejieated this deflnition and correlation 
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In 1919 (Md. Geol. Surv. Camb. and Ord. vol., p. 51). In both of these 
repts Ba.ssler placed Chepultepec and Little FaUs dol. as older than 
Beekmantown, included them in Ozarkian, and included "Ozarkian" in 
Camb. 

In 19-24 (Tenn. Dept. Ed., Dlv. Geol, Bull, 28, p, 34, nnd Bull. 3L p. 16) 
Ulrieh placed Chepultepec uncon. below Tribes Hill, included former 
in his Ozarkian system, included lat ter In his Canadian system, and 
recognized Chepultepec in eastern Tenn. uncon. beneath Longview dol. 
and conformably above Copper Ridge dol. 

In 1926 C. Butts (Ala. Geol. Surv. Spec. Rept, No. 14) defined the Chepulte-
jiec a.9 resting conformably on Copper Ridge dol. and in Ala. uncon. 
overlain by Longview Is., of Beekmantown age. Butts has since dis
criminated the fm. as far N, as Strasburg, Shenandoah Co,, Va, 

Named for exposures near Chepultepec, Blount Co., Ala,, 30 mi. NE. of 
Birmingham, 

Originally the U, S. Geol, Survey classifled Chepultepec doL as Camb. or 
Ord., and later as Upper Camb. In Jan, 1936, however, the age desig
nation Lower Ord. (Beekmantown) was adopted, as explained under 
Beekmantown group. 

Chequamegon sandstone. 
Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Bayfleld 

and eastern Douglas Counties). 
F, T. Thwaites, 1912 (Wis. GcoL Nat Hist. Surv. BulL 25, p. 33). Chequamegon sa.— 

Red and white ss., predominantly of quartz grains, with thin lenticular beds of red 
sandy sh. Thickness 1,000 ft. Top fm. of Bayfleld ss. group. Overlies Devils 
Island ss. Named for exposures on Chequamegon Bay. 

tCheraw cobbles. 
Pleistocene and Pl locene(?) : Northeastern South Carolina (Chesterfleld 

Coimty).. 
E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C, advance copies; pub

lished In 1908, In S. C. Geoi. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral 
resources of 8. C, pp. 12, 20). Chcraw (Lafayette) phase.^A fresh-water 
deposit. The fm. designated Chcraw Cobbles, the equiv. of the Lafayette, has been 
variously assigned to Plio. and to Pleist It has apparently resulted from vast 
fre.sh-water floods which extended over a great flat, constituted by the median 
three-flfths of the Coastal Plain, the character of whose waters excluded life 
forms from its deposits. These waters also extended up the greater valleys to 
foot of Blue Ridge Mtns. The Inauguration of the great floods Is marked in 
favored places by the survival of enormous deposits of more or less stratified sands, 
which followed the shore line as it retreated Inland : then appear the cobbles and 
pebbles, which were deposited high on the scarps of the Inclosing ridges of tbe 
Savannah, Congaree, Wateree, nnd Great Pee Dee Rivers, along their courses 
from the mtns to and beyond the fall line. But let it be carefully observed that 
there are no marginal beds of cobbles along either the Edisto or Black Rivers, 
whose waters originated in the Coastal Plain. 

E. Sloan, 1907 (Hdb. of S. C, p. 92). Cheraw cobbles.—Freshwater deposit equiv. 
to Lafayette. Apparently'resulted from vast fresh-water floods which extended 
over a great flat Has been variously assigned to PUo. and to Pleist 

C. W. Cooke, 1935 (per.sonal communication). The tCheraw cobbles of Sloan Is In 
part probably Plio. and in part Pleist. 

Named for development around Cheraw, Chesterfleld Co. 

tCherokee slates. 
Lower Cambrian: Western North Caroiiua. 
W. C. Kerr. 1869 (N. C. Geol. Surv. Rept 2, pp. 13-35). Cherokee slates.— 

Semlmetamorphic clay slates and shales, .iss., grits, qtzites, cgls., and Is. Occupy 
in direct cross section a space of more than 10 mi. Occur along Smoky Mtna, 
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on NW. border of N. C. Believed to be = Linville slates. Conspicuous on 
VaUey Biver and therefore called Cherokee alatea. They pass in NB. course 
np Laurel VaUey and through Smoky or Unakee Mtns into Tenn. 

The rocks described are now divided into several fms. (See North Caro
lina c h a r t ) 

Named for development in Cherokee Co., N. C , along Valley River. 

tCherokee limestone. 
Mississippian: Southwestern Missouri and southeastern Kansas. 
W. P. Jenney, 1893 (Am, Inst, Min, Engrs, Trans,, vol. 22 (author's edition August 

1893), pp. 178, 186, 191-202). Cherokee la.—Ls., Irregularly interstratlfled with 
layers of chert, 186 to 220 ft thick. Probably representative of Warsaw or St. 
Louis epoch. Forms top dlv. of Subcarbohlferous in SW. Mo., SE Kans., and 
northern Okla. except where locally Subcarboniferous shales overlie i t 

Practically same as Boone Is.; older name, and conflicts with Cherokee sh. 
Named for Cherokee Co., Kans. 

Cherokee shale. 
Pennsylvanian ( ea r ly ) : Eastern Kansas, southeastern Nebraska, north

western Iffissouri, and northeastern Oklahoma. 
E. Haworth and M. Z. Kirk, 1804 (Kans. Unlv. Quart., vol. 2, pp. 105-106). Chero

kee ah.—Ashy white to black shales, 600 ft. thick, containing many beds of coal, 
ss., and Is. Suggest that term be applied to all shales above Galena Is. and below 
Oswego Is., unless Swallow Is. should prove to be more extensive In Cherokee Co., 
Kans., than now seems probable. Should such be the case the term should 
apply only to shales below Swallow Is. [The underlying Is. was years ago proved 
not to be Galena Is., but to be of Miss, age.] 

B. Hinds and F. C. Greene,. 1916 (Mo. Bur. Oeol. and Mines, vot 13). Cherokee sit. 
nnderlles Fori Scott Is. memb. of Henrietta fm. and uncon. overUes Miss, in NW. 
Mo. Is basal fm. of Des Moines group and of Penn. Includes, near top, Lexington 
coal (=>Mystic coal), and lower down, at different (descending) horizons. Summit 
coal, Mulky (Macon City) coal, Bevler coal, nnd Tebo (Lower Ardmore) coal. 

F. C. Greene, 1933 (Mo. Bur. GeoL and Mines 57th Blen. Rept., App. II). Lexington 
or Butler coal occurs in lower part of Labette sb.; the upper Fori Scott or Summit 
coal occurs In Fort Scott Is., 0 to 15 ft. above its base; the lower Fort Scott or 
Mulky coal lies In upper 10 ft. of Cherokee fm. In west-central Mo.; the Bevler 
or Williams coal lies In upper part of Cherokee sh., 60 to 100 ft. below Mulky coal. 

B. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 42, 61). Lexington coal ( = Mystic 
coal of Iowa) occurs in lower part of Labette sh.; Summit coal occurs In lower 
part of Fort Scott Is.; Mulky and Bevler coals lie in upper part of Cherokee sh. 

In NE. Okla. Cherokee sh. uncon. overlies Morrow fm. (of Penn. age), and 
contains so much ss. and Is. tha t it is called Cherokee fm. 

Named for prominent exposures in Cherokee Co., Kans. 

Cherokee zone. 
Cambrian ( ? ) : Northwestern South Carolina. 
E. Bloon. 1905 (8. C. Geol. Surv. geognostic map of S. C. advance copies; published 

In 1908, in 8. C. Geol. Snrv., ser. 4, Bull. 2) and 1907 (Summary of mineral 
resources of 8. C, pp. 6, 11, 12). Cherokee zone (Cambrian f).—This zone comt-
prises a sm^l area bounded on SE. by a line which extends SW. from point where 
Bang's Creek crosses the N. C. line, by Silver Mtn across Broad Blver, and thence 
across Thicketty Creek below mouth of Limestone Creek to a point W. of their 
conflnence, where it encounters .\nderson-Spartanburg zone; which zone thence 
bounds It on W. and NW. to N. C. line; the State line constitutes the bdy on N. 
Some corresponding fms. of probable equivalence are Interruptedly exposed in a 
narrow, much obscured band, which extends towards Saluda Blver, along the line 
which separates Anderson-Spartanburg zone from Abbeville-York zone, across 
Laurens Co.; exhibited st Frenchman's Creek, at Mahaffey Kiln, at Masters Kiln 
and at Baysors Kiln. SiUceons slates (slightly carbonic), qtzite, hornblende slates 
variously merging to Is. and marble; ottrelite schists; Itacolnmlte; slates Inter
bedded with hematite; Uthla granite; gneiss; black slates; mica slates; meta-

file:///nderson-Spartanburg
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morphosed igneous mag. rocks with lenticles of magnetite and bodies of asbestos; 
siliceous and mag. hematite, and specular Iron ores intercalated with slates ; mas
sive flne grained gray mica slates; intrusive diabase (distinctly foliated). 

Probably named for exposures in (Cherokee Co. 

tCherokee Umestone. 
Cambrian (probably Lower) : Northwestern South Carolina. 
E. Sloan, 1908 (8. C. Geol. Surv., ser. 4, Bull. 2, p. 432), under heading "Cherokee 

zone," referred to, but did not deflne, Cherokee Is. and upper Cherokee Is. 
A. I. Jonas, 1932 (Ann Jour. ScL, 5th, vol. 24, p. 237). "Cherokee Is." of Sloan 
^ was called Oaffney marble by Keith [which Miss Jonas assigns to pre-Camb.]. 

Cherric period. 
Pre-Cambrlan: Montana. 
See under Bitterroot period. 

Cherry limestone. 
F. B. Plummer, 1919 (A. A. P. G. Bull., voL 3, p. 136), in quoting Drake's 

section along (Colorado River, used Cherry for the Is. called cherty by 
Drake. E. H. SeUards, 1933 (Univ. Tex. Bull. 3232, p. 104), used "Cherry 
Is., Plummer, 1919,"-for this Is. The name appears to be a typographic 
error. 

Cherry shale. 
Lower Ordovician: Eastern Nevada (Ely region). 
C. [R.] Keyes, 1923 (Pan-Am. GeoL, vol. 40, pp. 53, 78). Cherry shales, 200 ft. 

thick, underUe WiUow lss. and overlie Egan las. [On p. 78 ot book, cited the 
Cherry ahalea are defined as the thick arglll. beds forming upper part ot Mid 
Ordoviclc section in Egan Range] FuUy exposed on Cherry Creek, N. of Ely. 

A part of Pogonip Is. 

Cherry Creek ^ o u p . 
Pre-Cambrian: Central southern Montana (Three Forks quadrangle) aiid 

southwestern Montana. 
A. C. Peale, 1898 (U. S. G. S. Three Forks folio. No. 24). Cherry Creek ^m.Vlnter-

lamlnated gneiss, mica schist, marbles, crystalline Is. and qtzite, all highly in
clined and perfectly conformable with one another. Thickness 7,000-f ft. Uncon. 
underlies Belt fm. and rests on Archean gneiss and schist. Occupies area of 30 
to 40 sq. mL in foothlUs W. of Madison Rivet. A limited area of these beds 
occurs on E. side of Madison Valley at W. edge of Madison Range. Between 
Cherry Creek [SW. corner of Three Forks quad.] and Wigwam Creek, on W. side 
of Madison VaUey the uptiuned edges of this group are overlain by unchanged 
Camb. beds. 

According to J. T. Pardee (personal communication) the rocks named 
Cherry Creek by Peale do not resemble the Belt series but do very closely 
resemble the rocks mapiwd by Peale as "Archean." 

Cherry Grove sand. 
Subsurface sand, western Pa., of Chemung age. Supposod=Gartland oil 

sand, Garfleld sand, and Bailtown sand. Named for Cherry Grove, War
ren Co., Pa. 

Cherry Ridge group. 
Upper Devonian dr Mississippian: Northeastern Pennsylvania. 
I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Gs, p. 64). Cherry Ridge group.—Con

sists of an upper dlv., divided Into (descending) : (1) Cherry Rldge cgL, 20 to 25 
ft.; (2) Cherry Rldge shales, 20 to 25 ft ; (3) Cherry Rldge Is., 5 f t ; and a 
lower dlv. consisting of Cherry Rldge red sh., 110 ft. thick. Well exposed near 
Cherry Rldge P. O., Wayne Co. Overlain by Elk Mtn lower sands and underlain 
by Honesdale ss. group, all Indnded In Catsklll fm. 
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I. C. White, 1882 (2d Pa. GeoL Surv. Rept. Gs, p. 78). Cherry Ridge group of sec
tion extending from N. Une of Monroe Co. SE. to Kittatinny (Blue) Mtn, con
sists of (descending) : CgL, 30 ft . ; sh., 20 f t ; cgl., 25 f t ; red sh. ond ss., 500 f t 

B. WlUard, 1936 (Geol. Soc Am. BulL, vol. 47, No. 4, p, 577). Cherry Ridge Is 
another of I. C. White's names,", but it was rather iU chosen, for; Cherry in Wayne 
Co. gives an indifferent exposure of these beds, but good exposures are rare, and 
a complete section of the fm. is unknown. White treated Cherry Ridge asi a, 
group of 5 lithologically unlike members, to each of which he applied name 
Cherry Ridge with an appropriate lithologic designation. Most of these are so 
local that they can be disregarded, and the situation be clarlfled by using Cherry 
Ridge red beda for the dominantly red succession of somewhat varied lithology 
which separatee Elk Mtn ss. (above) from Honesdale ss. (below). Such subdi
visions as are useful wiU be renamed. Thickness 170 ft. (In Wayne Co., as re
ported by White) to 275 to 300 tt. on Pocono Plateau, btw. 300 and 400 ft. along 
Lehigh River (where, however, its upper bdy is vague), 600 f t in Susquehanna Val
ley, and 1,000+ in parts of Bradford and Tioga Counties, It continues W. to Sus
quehanna and Juniata Valley in Perry Co. In western Potter and McKean Coun
ties It becomes the red Cattaraugus fm. [which U. S. G. & classifies as Dev. or 
Carbf.]. At least 2 units of the Cherry Rldge deserve attention. White reported 
a CgL, distinguished by red quartz pebbles, in upper part of fm. This Is per
sistent bed across Pocono Plateau, where it forms small ridges and hills concen
tric to E. escarpment. Because of Its occurrence so tar E. on the Plateau there 
seems no reason for placing it in the Mount Pleasant rather than in the Cherry 
Rldge beds. It Is here named Pimple Hill cgl., for one of the knobs which It 
supports—Pimple HIU, Monroe Co. It Is exposed along Lehigh River, where, 
however, other cgls. of similar nature, particularly In lower par t ot the Cherry 
Rldge, help support Bear Mtn. SE. of Mauch Chunk, and the corresponding rldge 
across the River N; of Packerton. Possibly more than 1 cgl. is present on the 
Plateau, but the Pimple Hill Is thought to be the most persistent. West of 
Lehigh River the Cherry Ridge carries 1 or more cgls., probably the lower ones. 
aU the way to Susquehanna Valley. [The other Important unit In his Cherry 
Rldge red beds is his Dyberry glomerate, q. v.] 

C h e r r y R i d g e s a n d s t o n e . 

Uppe r D e v o n i a n or M i s s i s s i p p i a n : N o r t h e a s t e r n P e n n s y l v a n i a . 

I. C. White, 1881 (2d Pa. GeoL Surv. Rept. Gj, p. 64). Cherry Ridge es.—Gray, 
current bedded, pebbly ss., 15 ft. thick. With underlying Cherry Ridge Is. it 
forms a conspicuous rock ledge at hundreds of places in all parts of Wayne Co. 
Followed S. it becomes coarser and finally well supplied with reddish white quartz 
pebbles. Overlain by Cherry Ridge shales. All Included in Cherry Rldge group. 

B. Wlllard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, p. 577), discarded this name, 
as explained in 1936 entry under Cherry Ridge group. 

Cherry Ridge shales. 
Upper Devonian or Mississippian: Northeastern Pennsylvania. 
I. C. White, 1881 (2d Pa. Geol. Surv. Rept GD, p. 64). Cherry Ridge ahales.— 

Usually of greenish or olive color. Thickness 20 to 25 ft. A part of Cherry Rldge 
group. Underlies Cherry Ridge cgl. and overlies Cherry Rldge ss. 

B. Wlllard, 193B (Geol. Soc Am. BuU., voL 47, No. 4, p. 577), discarded this name, 
as explained In 1936 entry under Cherry Ridge group. 

Cherry Ridge conglomerate. 
Upper Devonian or Mississippian: Northeastern Pennsylvania, 
I, C, White, 1881 (2d Pa, Geol. Surv. Rept. Gs. p. 64). Cherry Ridge cgl.—Grayish 

white, very hard rock, fllled with reddish quartz pebbles through S. half of Wayne 
Co., but In N. half ot tha t county the pebbles are scattered through It only a t 
some localities. Thickness 20 to 25 ft. A calc. breccia often occurs at base; In 
eastern Susquehanna Co. this breccia is a black stratum 5 f t thick. The cgl. 
caps CoUlns high knob just W. of Cherry Ridge P. O., Wayne Co. Is top memb. 
of Cherry Rldge group. Overlain by Elk Mtn lower sands and underlain by 
Cherry Rldge shales. 

B. Wlllard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, p. 578), replaced this name 
with Pimple Hill ogl., and retained Cherry Ridge in broad sense In which White used 
the name. 
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Cherry Ridge red shale. 
Upper Devonian or Mississippian: Northeastern Pennsylvania. 

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, p. 66). Cherry Ridge red sh.— 
Bed sh. 110 ft. thick. Often subdivided by a middle bed of 15 to 20 ft. of gray 
current-bedded ss. and In some places Including 2 or S additional thinner sss. 
Persistently underUes Cherry Bidge is. throughout the region. Is basal div. ot 
Cherry Ridge group. 

B. WUlard, 1936 (Geol. Soc Am. Bull., vol. 47, No. 4, p. 577), discarded this memb. 
name and appUed Oherry Ridge red beda to aU of Oherry Ridge group of White, 
q. V. 

Cherry Ridge limestone. 
Upper Devonian or Mississippian: Northeastern Pennsylvania. 

L C. White, 1881 (2d Pa. Geol. Surv. Rept. Gs, pp. 65-66). Cherry Ridge U.— 
An aggl. of chips of si. or sh., fish-bone fragments, pieces of fossill'̂ ed wood, and 
often a large quantity of sand, all cemented together by lime. In respect of amount 
of carbonate of Ume In the rock It cannot be said to deserve the name of Is. Is 
one of most remarkable and persistent of Catsklll strata. Extends over large part 
of Wayne Co. Included In Cherry Rldge group. It always Immediately underlies 
Cherry Rldge ss., and in fact is a part of it, for while the average thickness of the 
calc part of the rock may be called 6 ft.. It varies greatly, rising here and 
there Into the ss. t>edB, and the sand descending elsewhere Into the Is. bed. In 
N. Y. State repts for 1844 this rock is properly referred to as Catskill la. 

B. Wlllard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 571-678), replaced this 
name with Dyberry glomerate, as explained under that name. 

Cherryvale shale. (In Kansas City group, Kansas.) 
Cherryvale shale member (of Kansas City formation, Missouri). 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and northwestern 
Missouri. 

E. Haworth, 1898 (Kons. Unlv. Geol. Surv., vol. 3, pp. 47^8, 102). Cherryvale 
ahalea.—Shales, 120 ft. thick, prominent from CoffeyvlUe almost to Neosho River. 
Overlie Mound Valley Is. and underlie Independence Is. 

G. I. Adams, 1903 (U. S. G. S. BuU. 211). Cherryvale ah. of SE. Kans. underlies 
Drum Is. (=Independence Is., preoccupied) and overUes Dennis Is. (=Mound 
VaUey Is.). 

B. Haworth and J. Bennett, 1008 (Kans. Acad. Sci. Trans., vol. 21, pt. 1). Cherry
vale ah. underlies Drum Is. emd overlies Dennis Is. But Adams confused the 
Dennis with the older Mound VaUey Is., which nnderlles Galesburg sh. We 
retain Dennis for the upper Is. 

In 1912 the equivalency of Independence Is. with Drum Is. was considered 
estabUshed, and Independence la. was discarded for Drum by the U. S. 
Geol. Survey, and Winter set Is. was adopted (priority) for the Is. under
lying the Cherryvale, its correlation with Dennis Is. being regarded as 
established. (See H. Hinds and F. C. Greene, Mo. Bur. Geol. and Mines 
vol. 13, 1916.) This deflnition of Cherryvale sh. (as underlying Drum Is. 
and overlying WInterset Is.) was continued by Kans. Geol. Survey untU 
1982 (Kans. (Jeol. Soc. 6th Ann. Field Conf. Guidebook, Aug.- 28 to 
Sept. 3) , when R. C. Moore stated that the true Drum Is. is a higher Is. 
than the Drum of Hinds and Greene ( = D e Kalb Is.) , and he included 
the De Kalb Is. in the Cherryvale sh. This definition of Cherryvale. 
was adopted by Moore and G. E. CJondra in their Oct 1932 revised 
classification chart of the Peim. rocks of Kans. and Nebr. 

N. D. NeweU, 1935 (Kans. Geol. Surv. BuH. 21, pp. 18, 34-I-). Cherryvale ah. Ot 
SE. Kans. underUes true Drum Is. and overUes WInterset Is. memb. of Dennis Is. 
It corresponds to beds here named (descending) Qulvira sh.. WestervUle Is., Wea 
sh.. Block Is., and Fontana sh. The Brum Is. of Hinds and Greene at Kansas 
City Is the true WestervUle, and their Cherryvale sh. includes only Wea sh.. 
Block Is., and Fontana sh. 
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R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 98). Type Cherrjrvale sh. overlies 
WInterset Is. and underlies Drum Is. It Is 60 f t thick about 2 ml. S. of Cherry
vale. It appears that Cherryvale sh. of type region is very lenticular and that i t 
is lower than other fairly thick sh. and ss. locally occurring above flaggy lss. and 
below Drum' Is. Correlation of Cherryvale sh. <vith Fontana and other fms. btw. 
WInterset and Drum lss. ot Kansas City area is very uncertain. It Is not advis
able a t present to use Cherryvale except in vicinity of Cherryvale. [On p. 45 
Moore placed Cherryvale sh. of "old classification" opposite Wea sh., Block Is., 
and Fontana sh. of "revised classification."] 

Named for exposures in vicinity of Cherryvale, Montgomery Co., Kans. 

Cherry VaUey limestone. (In Marcellus shale.) 
Middle Devonian: Central and east-central New York. 
J. M. a a r k e , 1903 (N. Y. State Mus. Hdb. 19, chart) . [In central and east-central 

N. Y. columns there appears: Marcellua sh. inol. Cherry Valley Is.] 
C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, pp. 64-65 and chart) . Marcellus 

black sh. Includes near its base at Cherry Valley a Is. with Anarcestes plebeiformis 
and the Agoniatites Is. The latter Is. extends in force from Schoharie to Ontario 
Co. West from there the basal sh. becomes more calc, and in Erie Co. the 
Agoniatite layer and the s trata below It have become so far assimilated with 
Onondaga Is. as not to be readily distinguished from I t For these calc. layers 
specially characterized by the gonlatltes found therein, the name Cherry Valley Is. 
(1903 Clarke) has been suggested. 

T. C. Hopkins, 1914 (N. Y, State Mus. Bull. 171, pp. 6-28), gave thickness of 
Cherry Valley or Agoniatites Is. In Syracuse quad, as 3 ft., and described It as 
impure Is., very fossiliferous, lying 15 ft. above base of Marcellus sh. 

G. A. Cooper, 1930 (Am. Jour. Sci., 5th, vol. 19, pp. 131-132), applied Union Springa 
memb. to basal beds of Marcellus sh,, separating Cherry .Valley Is. from underlying 
Onondaga Is. 

C h e s a n i n g m o r a i n e . 

P l e i s tocene ( W i s c o n s i n s t a g e ) : C e n t r a l Michigan . Shown on m o r a i n e m a p 

(pi . 32) in U. S. G. S. Mon. 03. N a m e d for Chesan ing , S a g i n a w Co. 

C h e s a p e a k e g r o u p . 

Miocene ( u p p e r a n d m i d d l e ) : E a s t e r n M a r y l a n d , D e l a w a r e , V i rg in ia , a n d 

N o r t h C a r o l i n a . 
N. H. Darton, 1891 (Geol. Soc. Am. Bull., vol. 2, pp. 431^50, map). Chesapeake 

fm.—^The Mio. [marine] deposits of eastern Va. and Md., which attain their 
greatest development adjacent to Chesapeake Bay. Basal part is mainly dark-
colored clays and flne mealy sands containing the extensive and well-known 
diatomaceous deposits. These are overlain by lighter-colored clays and sands with 
occasional local inclusions of blue marl. Upper part is coarser-grained and con
sists chiefly of white beach sands containing shells and deposits of shell fragments 
and occasional argill. members. Thickness of fm. 1,000 ft. I t is a physical unit 
and can hardly be separated faunally Into Marylandian and Virginian, as proposed 
by Heilprin. The faunal change is transitional. Uncon. nnderUes Appomattox fm. 
and uncon. overlies Pamunkey fm. (Eocene). 

W. H. Dall, 1892 (U. S. G. S. Bull. 84, p. 123). For the Mio. s trata extending from 
Del. to Pla., but best developed in Md., Va., and the CaroUnas during Yorktown 
epoch of Dana, including a large part of Heilprin's Marylandian, Virginian, and 
Carolinian, I propose the name Chesapeake gronp. These beds are displayed In all 
their breadth on Chesapeake Bay and its estuaries, I have been unable to use 
Heilprin's names, as they have never been recognizably deflned, nor am I con
vinced that they apply to any definite geologic facts, although there is a gradual 
change in fauna from older to newer beds. For the strata bordering on the 
Chesapeake in Md. and Va. which belong to the Mio., Darton has proposed (BulL 
G. S. A., vol. 2, 1891, p. 443, but not known to writers till this essay was prac
tically finished) the name Chesapeake Jm. This term as used by him is = "Miocene" 
as heretofore understood In these states, and is strat . homonym of the chronologic 
"Yorktown epoch" of Dana. The term Chesapeake group, as Independently sug
gested, here includes as typical Darton's Chesapeake fm. and also all other beds 
belonging to same horizon and containing same general fauna on Atlantic and 
Gulf coasts of U. S. 
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I n Md. t h e C h e s a p e a k e g roup , a s t h e Mio. depos i t s a r e n o w cal led, i s 
d iv ided in to (de scend ing ) St . M a r y s , C h o p t a n k , a n d C a l v e r t f m s . ; i n 
e a s t e r n Va. in to Y o r k t o w n , St. M a r y s , C h o p t a n k , a n d C a l v e r t f m s . ; in 
e a s t e r n N o r t h C a r o l i n a N . of H a t t e r a s a x i s in to Y o r k t o w n a n d S t M a r y s 
fms., wh i l e S. of H a t t e r a s a x i s tlie D u p l i n m a r l is sole r e p r e s e n t a t i v e of 
t h e g r o u p . I n s o m e e a r l y r e p t s t h e n a m e w a s u s e d in F l o r i d a , b u t t h a t 
u s a g e n o longer p reva i l s . 

C h e s h e w a l l a s a n d s t o n e m e m b e r (of Nelagoney f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

D. E. Winchester, K. C. Heald et al., 1918 (U. S. G. S. BuU. 686G, pp. 60-61). 
Cheshewalla ss.—The first heavy bed of inassive ss. below Labadie Is. In T. 25 N., 
R. 10 E. Thickness 20 to 50 ft. Is separated from the Labadie by 6 0 ± ft. of 
sh. and thin hard sss., with. In a few localities, a very thin Is, a few ft, above the 
Cheshewalla. The Cheshewalla is fine grained, moderately well cemented, rather 
soft, and cross bedded. Few tossils. Along most of its outcrop iu this Twp it 
appears as a single heavy bed without interbedded sh., but locally it contains 
lentils of red sh. a mi. or less long, wiilch cause the formation of benches. It 
lies 60 or 70 ft. above Revard ss. Is well developed near point where Cheshewalla 
Creek empties into Nelagoney Creek, in SE'/4 sec 9. 

C h e s h i r e q u a r t z i t e . 

L o w e r C a m b r i a n : W e s t e r n M a s s a c h u s e t t s and Connec t icu t , s o u t h w e s t e r n 

V e r m o n t , a n d s o u t h e a s t e r n N e w York , 

B, K. Emerson, 1892 (U. S. G, S. Hawley sheet, 1. e., proof shee'ts of geol. maps 
and text intended for a geol. folio, but never completed and published in that 
form, although cited in U, S, G, S, Bull, 191, 1902), [Cheahire qtzite is shown 
as overlying Becket gneiss and underlying [it overlies] Dalton phylllte.] 

B. K. Emerson. 1898 (U. S. G. S. Mon. 29, p. 18). [Cheshire white granular qtzite 
Is shown as underlying Hoosac schist and overlying Becket gneiss in Berkshire 
HiUs and Conn. Valley. As thus defined it included Dalton fm.] 

B. K. Emerson, 1899 (U. S. G. S. Bull. 150). Cheshire grtsitc—White sugary 
qtzite, often tourmaline bearing. Divided on map in to : (1) Phyllite a t toy of 
Cheshire qtzi te; (2) Cheshire qtzi te: (3) mica schist in Cheshire qtzite. Under
lies Stockbridge Is. and overlies Becket gneiss in eastern Berkshire Co., Including 
Dalton type loc. at N. [As thus defined and mapped Cheahire included Dalton fm.] 

B. K. Emerson 1917 (U. S. G. S. Bull. 597, pp, 32-34 and map). Cheshire qtzite.— 
A granular quartz rock of very massive habit, rather flne and even grain, and 
colorless or slightly iron tinted. In places very feldspathic Grades Into under
lying Dalton fm. and is overlain by Stockbridge Is. Typical exposures at and 
near Cheshire, Berkshire Co., Mass. [This is present approved definition of Che
shire.] 

t C h e s h i r e schis t . 

A n a m e casua l ly app l ied by R. Pu inpc l ly (U. S. G. S. Mon. 23, 1894) to 

B e r k s h i r e sch i s t in Chesh i r e , Ma.ss. 

(Ches t e r s a n d s t o n e . 

M i s s i s s i p p i a n : I l l ino i s a n d Mis sou r i . 

G. C. Swallow, 1858 (Am. Ass. Adv. Scl. P roc , vol. 11, pt, 2, p. 5) . Chester sa.— 
Topmost ss,, 75 ft, thick, of Lower Carbf, in Mo, Underlain by Upper Archimedes 
Is, (250 ft. thick) a t Chester. 111., succeeded below by Ferruginous ss. (195 ft. 
thick), and St. Louis Is. (225 ft. thick). 

S. Weller, 1920 (IU. Geol. Surv. Bull. 41, p. 123). Chaster ss. ot Swallow (Am. 
Ass. Adv. Scl. Proc , vol. 11, pt. 2, p. 5, 1858) is Palestine ss. 

I n some e a r l y 111. Geol. Su rv . r ep t s . t h e t e r m " lower Che.'Jtcr ss ," w a s ap
plied to f F e r r i i g i n o u s ss, a n d t r e a t e d as basiil fm, of C h e s t e r g roup . 

N a m e d for e x p o s u r e s a t Ches te r , R a n d o l p h Co., 111. 
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Chester group. 
Missi.ssippiaii (upper) : Illinois, southern Indiana, eastern Missouri, Ken

tucky, Tonnes.see, and northern Alabama. 

A. IT. Worthen. 1860 (Am. Ass. Adv. Sci. Proc, vol. 13, pp. 312-313). Upper Archi
medes or Chester Is. usually consists of 3 subdivisions: (1) Upper Is., 40 to 60 ft. 
thick iu Pope Co., 111., massive, t'ray, in regular beds with argill, partings; (2) 
area, or calcareo-arglll. material, which in I'upe Co. contains shaly ss. with terres
trial plants; (3) lower Is. 

A. II. Worthen, 1866 (111. Geol. Surv. vol. 1, pp. 40, 77. 284-292, 305-308). Chester 
group.—In 185,'l I designated in my notes the beds at Chester as Chester la. In 
1S5G Hall read a paper before Alhany Inst, His reasons for substituting Kaskaskia 
for Chester la. do not appear, and we [Worthen and 1'̂ , B. Meek] prefer to retain 
the name flrst given to it, when its true position in the series was determined. 
The group consists of 3 or more lss. with intercalated beds of aren. and arglll. 
shales and sss., 500 to 800 ft. thick, underlying Coal Measures and Millstone grit 
and overlying St. Louis group [Meramec group]. Includes Ferruginous [Aux 
\'asesl ss. at base. 

Ill .^iiccoediiig years Chester group acquired the greatly preponderant us
age as the name for these rocks, and in 1911 tbe U. S. Geot Survey de
cided to adopt that name for its publications, in preference to Kaskaskia 
group. 

According to Wortben's definition of Chester group the tFerruginous ss. 
was its basal fm. in III., its type area. According to original definition of 
Ste. Genevieve Is. (Shumard, I860), that fm. underlies the ' tFerruginous 
.ss. and overlies St. Louis Is. (restricted to pre-Ste. Genevieve beds) in 
Ste. Genevieve Co., Mo., the Ste. Genevieve type area. In 1802 O. R. 
Keyes introduced tlie geograiiliic name Aux Vases ss. to replace the 
descriptive term Ferruginous ss. ot Shumard and others. The type loc. 
of Aux Vases ss. is on Aux Vases River, Ste. Genevieve Co., Mo. In 
subsequent repts the Cypress ss. was miscorrelated with Aux Vases ss., 
but it is now kno"wn to be younger. 

In southern III. the CJhester group is now divided into (descending) : Kin-
kaid Is., Degonia ss., Clore Is,, Palestine ss,, Menard Is., Waltersburg ss., 
Vienna Is., Tar Springs ss.. Glen Dean Is., Hardinsburg ss., Golconda 
fm., C.vpress ss.. Paint Creek fm., Yankeetown chert, Renault fm., and 
Aux Vases ss. There has long been disagreement as to whether the 
underlying Ste. Genevieve Is. belongs in whole or in part to Chester 
group or to Meramec group. (See under Ste. Genevieve Is.) The U. S. 
Geol. Survey did not for niaiiy years assign the Ste. Genevieve to either 
group, but in May 1937 it was decided to adopt Weller's interpretation 
that "Upper Ohara" of repts belongs to Renault fm., and to transfer the 
remainder of Ste. Genevieve Is. to Meramec group, as classifled by 111. 
Geol. Survey. For subdivisions of Chester group in other States, see the 
State correlation charts. 

Named for'Chester, Randolph Co., 111. 

tChester limestone. 
See 1st entry under Chester group. 

Chester amphibolite. 
Ordovician: Western Massachusetts and Connecticut and southeastern Ver

mont. 
B. K. Emerson, 1802 (U. S. G. S. Hawley sheet, i. e., proof sheets of geol. loaps 

and text intended for a geol. folio, but never completed and published In that form, 
although cited in U. S. G. S. Bull. 191, 19021. Chester amphibolite, with beds 
of saxonite, serpentine, steatite, emery and magnetite. The unique emery bed at 
Chester gives the name. Underlies Savoy schist and overlies Rowe schist. 
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B. K. Emerson, 1894, as reported by R. Pumpelly (U. 8. G. S. Mon. 23, pp. 29-30). 
Cheater amphibolite.—Hornblende schist, often with serpentine. Thickness from a 
feather edge to 3,000 ft. OverUes Rowe schist and nnderlles Plalnfield schist. 

B. K. Emerson, 1898 (U. S. G. S. Holyoke foUo, No. 5 0 ; also U. 8. G. 8. Mon. 29, 
pp. 78-156 and pi. 34). Cheater amphibolite.—Dark green, flaggy hornblende schist. 
In places changed to serpentine and emery, with beds of altered Is. which are 
believed to be contemp. with Bellowspipe Is. Underlies Savoy schist and overlies 
Rowe schist. Named for the unique emery bed at Chester, Mass., which occurs In 
i t [See also B. K. Emerson, 1917 (U. S. G. S. BuU. 597, pp. 41-42).] 

C h e s t e r C o u n t y gne i s s . 
P r e - C a m b r i a n ( ? ) : S o u t h e a s t e r n P e n n s y l v a n i a . 

T. D. Rand, 1000 (Phlla. Acad. N a t Scl. P roc 1900, pt. 1). Chester County gneiaa.— 
Sometimes resembles a pegmatite, often a very feldspathic gneiss; occasionally it 
Is a hornblende or mica schist or a micaceous gneiss. Name is provisional. Well 
exposed in Williams' quarry, on Phoenixvllle Branch of Pa. R. R., near Aldham 
Station. 

Acco rd ing t o G. W. S tose ( p e r s o n a l c o m m u n i c a t i o n Dec. 1936) t h e rock 
exposed a t locaUty m e n t i o n e d above is g r a n i t e o r p e g m a t i t e . 

Chesterf ie ld g r o u p . 
U p p e r T r i a s s i c : E a s t e r u V i rg in i a ( R i c h m o n d B a s i n ) . 

N. S. Shaler and J. B. Woodworth, 1899 (U. S. G. S. 19th Ann. Rept., pt. 2, pp. 
435—436). Chester/ield group mapped over most of Chesterfleld Co. Is divided 
Into Otterdale sss. above and Vinita beds below. Top group of Newark system lu 
Richmond Basin. Overlies Tucknhoe group. 

Ches ter f ie ld zone . 
P r e - C a m b r i a n : N o r t h e r n Sou th C a r o l i n a . 
See Edgef ie ld-Chesterf ie ld zone. 
N a m e d for e x p o s u r e s in Chesterf ie ld Co. 

Chesterf ie ld l imes tone . 
P r e - C a m b r i a n : N o r t h e r n N e w York ( A d i r o n d a c k s ) . 

H. L. Ailing, 1918 (N. Y. State Mus. Bull. 199, pp. 114-115 and flg. 25). Chester
field Is., 50 ft. thick, seems to be a new one in GrenvlUe stratigraphy, although 
it may be a phase of Faxon Is. Uncertainty as to rock that underlies it, as ex
posures are rare [but on map It is shown above Dresden amphibolite]. Is over
lain by "Dixon" schist. 

C h e s t e r i a n . 

A t i m e t e r m app l i ed by some geologis t s to t h e ejwch d u r i n g w h i c h t h e 
C h e s t e r g r o u p of r o c k s w a s depos i ted . 

t C h e s t e r Val ley l imes tone . 

See u n d e r ^Val ley Is. 

C h e s t n u t s a n d s t o n e m e m b e r (of P o t t s v i l l e f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l A l a b a m a . 

C. Butts, 1910 (U. S. G. S. Birmingham folio. No. 175, p. 10). Oheetnut sa. memb.— 
Persistent quartzose ss., 100 ft. thick, making Chestnut Rldge, and occurring in 
lower part of Pottsville fm. in Cahaba coal fleld. Immediately overlies Gould 
group of coals. 

N a m e d for C h e s t n u t Ridge , Jef ferson Co. 

•^Chestnut H i l l s c h i s t s a n d gneisses . 

P r e - C a m b r l a n ( G l e n a r m se r i e s ) : S o u t h e a s t e r n P e n n s y l v a n i a . 

C. E. HaU, 1881 (2d Pa, Geol, Surv, Rept C , map and pp, 24-27). Chestnut Hill 
gametiferoua achiata [on map] . Chestnut Hill group ot garnet schists, serpentines. 
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and gneisses [in text] . Extends from vicinity of Chestnut Hill to Delaware Co, 
line at Bryn Mawr, la younger than Manayunk group. [On his map of Delaware 
Co., Pa., he used Chestnut Hill schists and slatea.] 

I n p a r t W i s s a h i c k o n fm., i n p a r t i gneous rocks . 

C h e t a m o n l imes tone . 
Uppe r C a m b r i a n : A l b e r t a ( J a s p e r P a r k ) . 

P. E. Raymond, 1930 (Am. Jour. Sci., 5th, vol. 20, pp. 291, 300). Chetamon Is., 200 
ft. thick. Assigned to Upper Camb. [on p. 300]. [Appears to be named for 
Mount Chetamon.] 

C h e t a n g l imes tone . 

C a m b r i a n : B r i t i s h Columbia a n d Albe r t a . 

C. D. Waleott, 1913 (Smithsonian Misc. Coll., vol. 57, No. 12, pp. 335, 338). 

Che topa sha les , 

A ter ra employed hy C, [R , ] K e y e s to r ep lace C h e r o k e e sh . ( P e n n . ) , be

c a u s e of p r i o r use [ long ago a b a n d o n e d ] of C h e r o k e e in N. C. (See 

Pan , -Am. Geol,, vol, 56, p, 349, 1931, a u d vol. 57, pp, 217, 219, 223, 1932,) 

N a m e d for It, R, s t a t i on n e a r Kans . -Ok la . l ine , a c r o s s G r a n d R i v e r f r o m 

Che rokee Co., K a n s . 

Cheve r i e f o rma t ion , 

Missi ,ss ippiai i : Nova Scot ia . 

W, A, Bell, 1021 (Am, Jour. Sci., 5th, vol. 1, p. 162). 

C h e w a c l a m a r b l e . 
P r e - C a m b r i a n : E a s t e r n A l a b a m a ( L e e C o u n t y ) . 

W. F. Prouty, 1916 (Ala. Geol. Surv. Cull. 18. pp. 04-95). Chewacla dol. marble.— 
A highly crystalline doL, for most part a beautiful pearly white stone. Occurs as 
a narrow NE.-SW. strip about 5 mi. SE. from Opellka, Lee Co, Has been ex
tensively quarried, 

G, I. Adams, 1926 (Ala, Geol, Surv. Spec. Rept. No. 14, map, p. 33). Cheujacla marble 
tentatively assigned to Algonkian. 

In v iew of f ac t t h a t " A r c h e a n s y s t e m " a n d "Algonk ian s y s t e m " h a v e been 

d i sca rded , t h i s fm. is n o w classifled by U. S. Geol. Su rvey as p re -Camb. 

C h e w a u c a n f o r m a t i o n . 

P l e i s t o c e n e : C e n t r a l s o u t h e r n Oregon. 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207-214). OliewaU-
can fm.—Oxidized gravel, containing pebbles and small boulders of all older fms. of 
region. Thickness 25 to 100 ft. Typically exposed along Chewaucan River in 
vicinity of Chewaucan Marsh, Lake Co. 

C h e w e l a h a rg i l l i t e . 

P a l e o z o i c : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 
C. E. Weaver, 1920 (Wa.sh. aeoi. Surv. Bull. 20, p. 63, map). Chewelah argillite.— 

Interbedded quartz mica schists, phyllites, argillltes, calc. arglllites, dolomitic Iss;, 
arglll, IBS,, and narrow bands of qtzite ; the quartz mica schists more abundant 
than in any other fm. of Stevens series, and range from silver white to shades of 
red and gray. Thickness 4,000± ft. Rests on Addy qtzite with apparent con
formity, and to W, underlies Colvllle qtzite with apparent conformity. To N. it 
underUes Old Dominion Is. and Colvllle qtzite. Exposed btw. North and South 
forks of Chewelah Creek and to N. and 8. of Chewelah. 

C h e y e n n e s a n d s t o n e . 

Lower Cre t aceous ( C o m a n c h e se r i e s ) : C e n t r a l s o u t h e r n K a n s a s . 

F, W, Cragln, 1889 (Washburn Coll, Lab, Nat, Hist, Bull, 2, No, 10, p. 65), Cheyenne 
aa.—Obliquely laminated, mostly incoherent (rarely hard) ss., 20 to 40 ft. thick. 
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often gray but In large part gorgeously decorated with crimson, purple, scarlet, 
orange, yellow, brown and other colors. Forms bed No. 6 of section at Belvidere, 
Kans. Supposed to be referable to Trinity div. of Tex. and Ark. 

P, W, Cragln, 1890 (No, 11 ot publication cited above), Cheyenne ss. of southern 
Kans, underlies Neocomian shales and rests uncon, on Triassic [Neocomian is a 
European time term for basal Lower Cret, deposits,] 

F, W. Cragin, 1894 (Colo. Coll. Studies 5th Ann. Pub., p. 49), introduced Kiowa sh. 
for the fm. overlying Cheyenne ss. 

I n 1895 C r a g i n d iv ided C h e y e n n e ss . in to t h e s e v e r a l " m e m b e r s " m e n t i o n e d 

u n d e r E l k Creek beds. Al l of these " m e m b . " n a m e s w e r e d i s c a r d e d by 

U. S. Geol. S u r v e y in 1921, be ing appl ied to local fac ies of t h e Cheyenne . 

T h e commonly accep ted defini t ion of C h e y e n n e is t h a t i t u n d e r l i e s K i o w a 

sh . a n d r e s t s uncon . on P e r m . , t h e T r i a s s i c a n d J u r a s s i c b e i n g absen t . 

W. H. Twenhofel, 1924 (Kans. Geol. Surv. BuU. 9) . Writer does not consider it 
possible definitely to recognize any memb. of Cheyenne fm. beyond limits of' one 
locality. Cragln'e divisions are considered to have no validity for more than local 
application, and as hie 3 members were not differentiated in same section it Is 
possible 2 of them may be one Cheyenne ss. appears to be conflned to E. part of 
area of Kiowa sh. 

N a m e d fo r C h e y e n n e Rock, a t Be lv idere , K i o w a Co. 

C h i b o u g a m a u complex . 
P r e - C a m b r i a n : N o r t h e r n Quebec ( O p e m i s k a d i s t r i c t ) . 

C. Tolman, 1932 (Jour. GeoL, vol. 40, No. 4, p. 356). Granitic intrusives include 
Opemiska granite, Presqu'ile granite, and Chibougamau complex. Is pro-Camb,, 
and much younger than Opemiska series, 

t C h i c a g o g r o u p . 

Silurian. 
E. O. Ulrlch, 1911 (Geol. Soc Am. Bull., voL 22, pi. 28). [On chart forming pi. 28 

the name Chicago Is applied, in "General time scale" column, to all rocks btw. 
top of Rochester sh. memb. of the Clinton nnd base of Cayugan, including Lock-
port doL of N. Y.; and in the Central States to all beds btw. base ot Laurel Is. 
and top of Louisville Is., some of which are shown to be older and some younger 
than Lockport dol. of N. Y. 1 

B. O. Ulrlch, 1914 (12th I n t Geol. Cong., Canada, chart opp. p. 666), replaced 
Chicago group of his 1911 classiflcation with Lockport group. 

B, O, UlHch and R. 8, Bassler, 1923 (Md, Geol, Surv, Sil, vol,, pp, 259-260), 
abandoned Chicago group for Lockport group, as explained In 1923 entry under 
Ouelph dol. 

Ch icago fo rma t ion . 

S i l u r i a n ( N i a g a r a n ) : N o r t h e a s t e r n lUlno is ( C h i c a g o ) . 

D. O, Taylor, 1930 (III. Acad, Sci. Trans., vol. 22, pp. 473-477). Chicago fm.— 
Upper fm. of Niagaran series exposed In Chicago Ave. tunnel at Chicago, HI., 
whence the name proposed. Consists of interbedded flne-grained green sh, and 
fine-grained non-porous dol. Thickness 51 ± ft. Rests conformably on Port 
Byron fm,, of Niagaran series. Savage states (personal communication) these 
beds are certainly Niagaran and .correspond to s trata at Le Claire that overlie 
Port Byron fm. Because of isolated occurrence It seems that a separate name 
should be tentatively given them, hence Chicago is proposed. Deflnltely determined 
to have E.-W. extension of a t least 3 ml. 

Ch icago l imes tone . 

See 1921 a n d 1932 e n t r i e s u n d e r H i d d e n T r e a s u r e Is. 

Chicago, 

N a m e appl ied to a g lac ia l l ake , of P le is t , ago, in L a k e Mich igan region, 

(See U, S, G, S, Mon, 53, 1910, p . 469.) 
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C h i c k a c h o c c h e r t l e n t i l (of A t o k a f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n Ok lahoma . 

J. A, Taff, 1901 (U. S. G, S, Coalgate folio, No, 74). Chickachoc chert lentil.—• 
White, calc, stratified but massive, cherty ss., o to 80 ft. thick, near base of 
Atoka fm. 

Occurs in SE . p a r t of C o a l g a t e quad . , e x t r e m e N E . co rne r of A t o k a quad. , 

' and in SE. p a r t of McAles te r quad . 
N a m e d for pos t office ca l led Ch iekachoc in 1901 a n d loca ted a t or n e a r 

p r e s e n t s t a t ion of Chockio, on Missour i , K a n s a s , and T e x a s R, R,, j u s t E, 
of bo rde r of C oa l ga t e quad , a n d n e a r t y p e e x p o s u r e s of t h e c h e r t lent i l . 

( L e t t e r f rom J, A, Taff d a t e d J a n . 26, 1931.) 

C h i c k a l o o n f o r m a t i o n . 

Eocene : C e n t r a l s o u t h e r n A l a s k a (Cook I n l e t r e g i o n ) . 

G, C, Martin and F, J. Katz, 1912 (U, S. G, S, Bull, 500, pp, IS, 42-52, map), 
Ohiokaloon fm.—Rather monotonous succession of ahales and sss,, the shales 
predominating and being gray to drab, rather soft, poorly bedded; the sss, are 
yellowish, rather soft, of diverse grain. Thickness appears to be at least 2,000 ft. 
Flora shows It to be certainly Tert. and probably Eo. Rests on 2,000 ± ft. ot arkose, 
CgL, and sh. of Eo. age. Underllefi Eska cgL (Mio.?). Covers greater part of 
valley of Chickaloon River S. of Castle Mtn. 

T h e flora of th i s fm. is n o w r e g a r d e d a s Eo . 

C h i e k a m a u g a l i m e s t o n e . 

Upper , Middle , a n d L o w e r O r d o v i c i a n : N o r t h e r n A l a b a m a , n o r t h w e s t e r n 
Georg ia , e a s t e r n Tennes see , a n d s o u t h w e s t e r n Vi rg in ia . 

C. W. Hayes, 1801 (Geol. Soc. Am. Bull., vol. 2, pp. 143, 148. Paper read in Dec 
1890). Chiekamauga Is.—Blue iss., 1,200 to 1,800 ft, thick, forming middle div. 
of SU, west of Coosa River, in southern Appalachians, and = Trenton, Chazy, 
or Maclurea of Smith and Safford, Underlies Rockwood tm, aud overlies Knox 
dol. On E. side of valley [in NW. G a ] is almost entirely replaced by Rockmart 
slates [which also underlie Rockwood fm.]. 

T h e lss. which in ea r ly r e p t s w e r e a s sembled u n d e r n a m e C h i e k a m a u g a a r e 
n o w in m o s t a r e a s d iv ided in to s eve ra l fms. (see v a r i o u s S t a t e c h a r t s ) , 
bu t the n a m e is s t i l l found useful in some a r e a s . 

N a m e d for e x p o s u r e s a long C h i e k a m a u g a Creek, E , of C h a t t a n o o g a , Tenn, , 
a n d b r a n c h e s of t h a t c r eek in R inggo ld quad . , N. W. Ga. 

t C h i c k a s a w f o r m a t i o n . 
t C h i c k a s a w g roup , 
t C h i c k a s a w a n fo rma t ion , 
t C h i c k a s a w a n s t age . 

E o c e n e : A r k a n s a s , L o u i s i a n a , Miss iss ippi , a n d s o u t h e r n A l a b a m a . 

W, H, Dall, 1898 (U, S. G. S, 18th Ann. Rept., pt. 2, pp. 344-345). Chickasawan 
fm.—Name suggested by E. W. Hllgard. This group represents upper part of what 
has been loosely termed Lignitic or lignite-bearing beds of the Eocene, which lie 
beneath the Orangeburg, Tallahatta, or Buhrstone fm. It is not the Lignitic of 
several authors, who have applied the term to the whole or part of the strata 
formerly included In so-called Laramie fm. It does not Include the earliest lignite 
beds of Gulf coast region, nor even the youngest of such beds. It was called 
Northern Lignitic by Hilgard (.\gric. and Geol. Miss., 18C0, p. 110) ; Heilprin has 
termed it Eolignltia (Proc. Acad. Nat. Sci. Plilla. for 1881, p, 159, footnote), a 
name less accurate and otherwise equally objectionable. A portion of It Is believed 
to be included in Camden series ot R. T. Hill, of Camden. Ouachita Co., Ark, 
(.\nii, Rept, Geoi, Surv. Ark., vol. 2, 1888, p. 40), but these beds are not character
istic nnil not thoroughly known. Believing that, to conform to international rules 
for geologic nomenclature, it is desirable that a definite geographic term should be 

file:///gric
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substituted for the present petrologic name, the subject was laid before Messrs, 
E, W, Hllgard and E. A. Smith, with request that they should suggest a suitable 
term to be adopted. Prot Hilgard writes, under date of December 20, 1895: "The 
entire Northern Lignitic Is within the 'Chickasaw Purchase,' and its most char
acteristic and conspicuous outcrops are on the four. Chickasaw bluffs, of which 
the Memphis bluff is the last. It would thus seem eminehtly proper to let the 
name be Chickasaw, which I think Is not preoccupied." Since communicating 
with Prot Hllgard I have been Informed by Prot Shaler that the name Chicka
saw was, he thinks, proposed for this group In some manuscript prepared for Ky. 
Survey at time It was under his direction, and while he Is not .sure that It ever got 
Into print, he remembers distinctly that It was colloquially In use amoiig members 
of the Survey for the fm, exposed, aa stated by Prof, Hllgard, at bluffs of same 
name, Prot Smith entirely accords with Prot Hllgard's substitution; so that 
those chiefly Interested having accepted the change, and a careful search not re
vealing any conflicting use of the term, nothing .seems to stand in the way of Its 
adoption. The relations of the Lignitic or Chickasaw stage with the Cret and 
Lower Claibornlan in NW. La. are discussed by Vaughan, U. 8. G. S. BuU. 142, 
1896, pp. 14-27, and Harris, The Lignitic Stage; pt. 1, Bull. Am. Pal. No. 9, 
June 15, 1897, vol. 2, pp. 195-204. 

In table on p. 334 of U. S. G. S. 18th Ann. Rept., pt. 2, DaU shows Chicka
sawan as occupying Interval btw. Clalbornian above and Midwayan be
low. This interval corresponds to Wilcox group of present classiflcation. 
But tNorthern Lignitic of HUgard, which tChickasawan was introduced 
to replace, as originally deflned by Hilgard (in 1860) included Midway 
group. In 1871, however, Hilgard stated that greater part or all of his 
tNorthern Lignitic was included in the Claiborne. The upper Chickasaw 
bluffs (type loc. given for tChickasawan fm.) are now considered to be 
of Jackson age, and "Chickasaw Purchase" (which included northern 
Miss., NW. Ala., and SW. Tenn.) to include Midway, Wilcox, Claiborne, 
and Jackson deposits. 

Named "for the four Chickasaw bluffs, of which Memphis bluff is the last," 
along Mississippi River in NW. Miss., within the "Chickasaw Purchase." 

See also under •^Northern Lignitic. 

Chickasawhay marl member (of Byram marl ) . 
Oligocene (middle) : Southeastern Mississippi (Clarke and Wayne Coun

ties) and southwestern Alabama. 

B. W. Blanpied et al., 1934 (llth Ann. Fleid Trip Shreveport Geol. Soc, charts; pp. 
3, 4, 12, 16-19, etc.). Overlying. Bucatunna memb. of Catahoula group there 
occurs throughout Wayne Co., Miss., in Smith and Jasper Counties, Miss., and in 
Washington and Clarlte Counties, Ala., a series of marine beds which heretofore 
has been considered in published literature to be of Ollg. Byram marl age. De
tailed study of these beds and their faunas has been made, and the name Chicka
sawhay has been applied to this Mio. group. The Upper Chickasawhay memb. of 
Catahoula group consists of 25 ft of fossiliferous claystones, marls, and blue 
clays, and the conformably underlying Lower Chickasawhay memb. consists of 30 
ft. of fossiliferous gray chalky marls, lss., and clays. Type section of Upper Chlck-
u.sawhay memb. Is in sec. 10-8 N.-7 W., Wayne Co., Miss., on W. bank of Chicka
sawhay River at locality CX. Type section of Lower Chickasawhay memb. is at 
locality LC, on highway No. 45, 3 mi. N. of Waynesboro, Wayne Co. 

C. W. Cooke, 1935 (A. A. P. G. BuU., vol. 19, No. 8, pp. 1162-1172). Chickaaawhay 
marl and Bucatunna clay ot Blanpied are accepted as members of Byram marl (of 
Vicksburg group, Olig.), In which fm. the beds thus designated have heretofore 
always been included. 

Chickasha formation. 
Permian: Central southern and southwestern Oklahoma. 

C. N. Gould, 1924 (A. A. P. G. Bull., voL 8, pp. 324-341, map). Chickasha fm.—A 
series of sss. and shales varying In lithologic character from place to place. 
Thickness 175 to 295 ft. Near SE. end ot Anadarko Basin it consists of 175 ± ft. 
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of variegated BBS. and shales. Has been locally caUed "purple ss." OverUes Dun
can SB. and underlies Blaine gyp. Named because city of Chickasha (Grady Co.) 
is built on the fm. According to C. Becker, S divisions can be recognized in tbe 
Chickasha—an upper purple ss. memb., 70 to 80 ft. thick; a middle pink sand 
memb., 50 f t thick; and a lower purple ss. memb., 50 ft. thick. 

!^ickieB ( l u a r t z i t e . 
L o w e r C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a . 

J . P. Lesley, 1876 (2d Pa. (Jeol. Surv. Rept. A, p. 60). Chiquea Rock, in Susque
hanna River above Columbia, may not be Potsdam ss. In northern N. Y. and at 
Bethlehem and Allentown. If Chlques Rock be not Potsdam, why then It remains 
simply Chiques. 

J. P. Lesley, 1877 (2d Pa. Geol. Snrv. Rept. CC, on York, Adams, and other counties, 
Index). "Chiaquea (or CMokies) quartzite, page i02," [Page 202 describes the 
secUon a t Wrightsvllle, York Co., and states that "a very thick bed of qtxlte under
Ues the slates afld schists of the WrlghtsvUIe section (Chlcque's rock, etc.)."] 

J. P. Lesley and P. Frazer, Jr., 1880 (2d Pa. Geol. Surv, Rept, Cj, map ot Lancaster 
Co.), Chikis qtzite (Potadamt), [Shown as older than hydromica schists and 
arglUites and younger than Peach Bottom roofing slates.] 

P. Frazer, Jr., 1880 (2d Pa, Geot Surv, Rept, Cj, pp. 6-8, 19-20, 108). Chikis 
qtzite.—The qtzite of Chikis rock [Lancaster Co.] Is representative of Primal ss. 
of Rogers. Is found in large mass only on northern half of composite hills 
known as "Chikis," The qtzite and quartz si. which belong with it do not 
extend more than 115 paces (say 100 meters or yards) from the first bold, 
bare escarpment back of Prof, Haldeman's house to the point where the qtzite 
character appears to give place upwards to the somewhat chloritic hydromica 
schists so often spoken o t As a rule the schists which underlie the (Hiikls qtzite 
are much more chloritic than those which overlie It, The qtzite of Chikis rock can 
be followed out into and across the river, and it plays a part in the long ridge 
on the York Co, side, Chikis Ridge consists In the main of a qtzite replaced in 
portions by quartz si, and chlorltic schists. 

J. P. Lesley, 1885 (2d Pa, Geol. Surv. Rept. X, map 35, of Lancaster Co., 1878). 
Chikis qtzite (Potsdamt) . [Shown as y.juncer than Peach Bottom roofing s t 
and older than Lower calc slates, hydromica schists, and arglllites.] 

P. Frazer, 1886 (Am. Phil. Soc. P roc , vol. 23, pp. 346, 898-400). Hellam qtzite. 
Cambric.—Same as Potsdam ss. and Fonnation No. 1. The base ot the Paleozoic. 
A part of it composes Chickis Mtn. Contains Scolithita linearia. The Hellam or 
Chickia qtzite is a hard quartzose rock, generally white or gray, tinted by some 
other color, usually pink, brown, or blue. Is almost always crystalline. In Ches
ter Co. It lies uncon. on Archean schists, 

J. P. Lesley, 1802 (2d Pa, Geol, Surv, Summ, Final Rept , vol. 1, pp. 165-204). 
Chiques aa. is not only the oldest name for our fm. No. 1, but expresses the locality 
of Its finest exposure. Is same as Hellam qtzite of York Co., North Valley Hill ss. 
of Chester Co., White Spot ss. s t Reading, "Potsdam ss." of Repts. of Prog, (prob
ably not same as Potsdam ss. of N. Y.) and Primal ss. Only fossil found in 
Chiques rock is Scolithus, but obscure shell-like forms have beon seen In Hellam 
quarries. Is overlain by York County hydromica elates (on which rests tbe Great 
VaUey Is.) and is underlain by South VaUey Hill hydromica slates. 

F. Bascom, 1904 (U. 8. G. 8. W. S. P. 106, p. 13). Chickiea qtzite underUes Chester 
VaUey Is. and overlies Baltimore gneiss In Phila. dist. , 

A. L Jonas, 1905 (Am. GeoL, vol. 36, pp. 301-)-). Chickiea qtzite.—^Thinly bedded 
crystalline rock full of serlclte, which gives It a buff to green color and schistose 
character. Rests uncon. on pre-Camb. Baltimore gneiss In Phila. area. 

P. Bascom, 1909 (U. S. G. S. Philadelphia foUo, No. 162). Chickiea qtzite.—Massive 
qtzite, with quartz cgl. a t base [Hellam cgl. memb.) and quartz schist In upper 
p a r t Thickness 1,300 ± ft. Underlies Shenandoah Is. and uncon. overlies pre-
Camb. Wissahickon mica gneiss. 

G. W. Stose and A. I. Jonas. 1922 (Wash. Acad. Sci. Jour., vol. 12, pp. 360-362). 
Chickiea qtzite.—Consists of (1) msssive-bedded, Scolifhm-bearing, light-colored 
vitreous qtzite, grainy qtzite with clear quartz grains, and some white clay beds 
In upper part, 400 f t thick in Hellam-Chickies Hills and 400 f t thick in Welsh 
Mtn; resting on (2) Hellam cgL memb., 600 ft. thick in Hellam-Chickles Hills 
nnd 150 ft. thick In Welsh Mtn. The Chlckles Is overlain by Harpers phylllte and 
uncon. underlain by pre-Camb. greenstone and aporhyolite In Hellam HiUs, and by 
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gneiss and granitic rocks In Welsh Mtn. Lesley and Frazer did not apply name 
Chlckles to Harpers phylUte [but the Cbickles qtzite of many subsequent repts 
Included the Harpers schist or phyllite and the overiying Antietam qtzite]. 

T h e defini t ion of Chick ies q t z i t e n o w fol lowed by U. S. Geol. S u r v e y a n d P a . 
Geol. S u r v e y r e s t r i c t s t h e n a m e to beds b e u e a t h H a r p e r s s ch i s t o r phyUi te . 
T h e H e l l a m cgl. is t r e a t e d a s b a s a l memb . of t h e fm. 

Chico f o r m a t i o n ( a l so g r o u p ) . 

Uppe r C r e t a c e o u s : CaUforn i a a n d Oregon. 

W. M. Gabh, 1869 (Calit Geol. Surv. Pal., vol. 2, p. XIV, as reported by J. D. Whit
ney from unpublished paper by Gabh, and footnote by Gabh on p. 129). Chico 
group.—One of most extensive and important members of Pacific coast Cret. ' I s 
extensively represented In Shasta and Butte Counties ; also in foothills oif Sierra 
Nevada as for S. as Folsom ; on E. face ot Coast Ranges bordering Sacramento 
Valley ; a t Martinez; and in Oristamba Canyon, in Stanislaus Co. It Includes all 
known Cret ' of Oreg. and extreme N. part of Cal l t , and is the coal-bearing fm. 
of Vancouver's Island. I t underlies Martinez group and overlies Shasta group, 
but Martinez group may eventually prove to be worthy of ranking only as a sub
division of Chico group. Typical localities are Chico Creek [Butte Co.], Pence's 
ranch, and Tuscan Springs. 

T h e Chico rocks cons i s t of sss. , sha le s , a n d cgls . of m a r i n e or ig in , v a r y i n g 
in t h i c k n e s s u p t o 21,000 ft. a n d c h a r a c t e r i z e d by a n U p p e r Cre t . f a u n a . 
I n Diab lo R a n g e the Chico is of v e r y g r e a t t h i c k n e s s a n d becomes a 
g r o u p , d iv ided in to Moreno fm. above a n d P a n o c h e fm. below. 

Cb lcon tepec f o r m a t i o n . 

E o c e n e : Mexico ( T a m p l c o e m b a y m e n t , n o r t h e n d ) . 

E. T. Dumble, 1918 (Call t Acad. Sci. P roc , 4th ser., vol. 8, pp. 133, 134). 

Ch icopee s h a l e . ( I n N e w a r k g roup . ) 

U p p e r T r l a s s i c : C e n t r a l M a s s a c h u s e t t s a n d Connec t i cu t . 

B. K. Emerson, 1891 (Geol. Soc. Am. Bull., voL 2, pp. 451-456). Chicopee all., or the 
calc. red sh. of the Trlassic of Mass. 

B, K. Emerson, 1898 (U. S. O. S. Holyoke folio. No. 5 0 ; see also U. S. G. S. Mon. 
29). [See 1898 entry under Longmeadow as.] 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 91-97). Chicopee eh.—A central 
band of Newark sediments, which begins a t Holyoke, Mass., and Is best exposed 
along railroad cut near Holyoke dam, where it consists of a thin dark-gray coaly 
calc. sh. or shaly ss., showing many impressions of raindrops, ripple marks, mud 
cracks, and angular markings. At mouth ot Chicopee River and in bed of Conn. 
River a t Mittlneague the rock consists of red shales with many nodules and thin 
beds of concretionary Is. and casts of skeleton salt crystals In calclte. As the waters 
rose and attained greater width the central portion of the basin was occupied by 
a deposit of offshore sands, the Longmeadow ss., and when the max. width was 
reached the middle portion of the sss. decreased In size of grain to the flne-
grained sand and mud beds which have become the central Chicopee sh. Imme
diately after the outflow of the sheet of Hampden diabase an explosive eruption 
took place locally, and blocks and pulverized dust of diabase were s'pread by the 
waters over a broad area, forming the Granby tuff. Then followed the uppermost 
layer of rusty aanda. In which most of the tracks have been preserved. The whole 
was capped down the middle of basin by the thin Chicopee sh., in which only 
leaves and small tracks are found. From Holyoke to 8. line of State the Holyoke 
diabase rests on Longmeadow ss. and Chicopee sh. 

Chico Ridge l imes tone . ( I n G r a f o r d f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( W i s e C o u n t y ) . 

G. Scott and J. M. Armstrong, 1932 (Unlv. Tex. BuU. 3224, p. 31). The name CTUeo 
Ridge la. is here given to thick Is. mass tbe outcrop of which forms the extensive 
upland known as Chico Rldge, S. of Chico and N. of Lake Bridgeport Dam. The 
Is. N. of Trinity River interflngers laterally. Into the shales S. of that stream. 
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Two prominent tongues of the Is. (Rock HIU Is. at base and Devils Den Is. at top) 
are well developed S. of the river. They thin to SW., however, and lens out near 
Willow Point, Wise Co., and Joplln, Jack Co., respectively. To S. of river the 
Interval btw. Rock Hill and Devils Den lss. Is fllled with more than 300 ft. ot 
shales and sss., here named Jasper Oreek ahales, which are exact s t r a t equivalents 
of Chico Rldge Is. N. of river. Most of the Is. mass is white or gray, hard, and 
reeflike, but a smau part of lower portion Is dark and somewhat shaly. 

tCblco-Te jon se r ies . 

A t e r m i n t r o d u c e d by C. A. W h i t e ( U . S. G. S. BuU. 5 L pp . 11-14, 1889) t o 

inc lude a l l U p p e r C r e t a n d Eocene rocks of Calif., because they w e r e 

t h e n bel ieved t o c o n s t i t u t e a n u n b r o k e n se r i e s of s e d i m e n t s w i t h o u t un

conformi t i e s , b u t t b e y a r e n o w k n o w n to c o n t a i n s e v e r a l unconfo rmi t i e s . 

Ch ico t t e f o r m a t i o n . 

S i l u r i a n : Quebec (An t i cos t i I s l a n d ) . 

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc Am. Bull., vo t 21, p. 715). 

Chief Conso l ida t ed l imes tone . 
O r d o v i c i a n : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. W. Crane, 1915 (Am. Inst. Min. Engrs. BuU. 106, pp. 2149-2161). Chief Consoli
dated Is.—Lss., of different colors and characters, 617 ft. thick, underlying 642 ft. 
of Blue FosslUferous Is. and overlying Gemini Is. [Detailed section given. Evi
dently named for Chief Consolidated mine.] 

C r a n e ' s Chief Conso l ida t ed a n d G e m i n i lss . compose Bluebe l l dol. 

C h i e f t a i n HUl volcanics . 

T e r t i a r y ( ? ) : Yukon T e r r i t o r y . 

D. D. Calrnes, 1910 (Canada Geol. Survey Summ. Rept. 1909, p. 51). 

C h i g n i k f o r m a t i o n . 
U p p e r C r e t a c e o u s : S o u t h w e s t e r n A l a s k a ( A l a s k a P e n i n s i U a ) . 

W. W. Atwood, 1911 (U, S, Q. S, Bull, 467, pp. 24, 41-48, map) . Chignik fm.—Cgl., 
ss,, sh,, and coal seams, 000-{- ft, thick. Underlies Kenal fm, (Eo,) and overlies 
Herendeen Is. (Lower C r e t ) . Occurs on shores of Chignik and Herendeen Bays 
and near Douglas Village. Type section Is in Whalers Creek, % ml. from shore 
of Chignik Lagoon. Fossils are Upper Cret, 

Chik i s q u a r t z i t e . 
See Chick ies q tz i te , t h e a p p r o v e d spel l ing . 

C h i l d e r s s and . 

A s u b s u r f a c e s a n d , of P e n n . age , in ChUder s fleld. B r o w n Co., n o r t h -
c e n t r a l Tex . , l y ing a t 600 f t d e p t h . 

C h i l d r e s s d o l o m i t e m e m b e r (of Dog Creek s h a l e ) . 

P e r m i a n : P a n h a n d l e of T e x a s a n d c e n t r a l n o r t h e r n T e x a s ( C h i l d r e s s to 

Nolan C o u n t i e s ) . 

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. BuU., vol. 13, p. 952, pi. 
10). A gyp. and dol. bed, not more than 2 f t thick, 150 ft. above Guthrie memb. 
of Blaine fm.. Is called Childreaa do l , from outcrops in and around Childress, 
Childress Co. Can be followed southward to Nolan Co., the only extensive gaps 
being an area of windblown sand In northern Stonewall Co., and north-central 
Fisher Co. In central Stonewall Co. it forms escarpment W. of Aspermont, and 
is composed of a bed of blocky gyp. which changes laterally into dol. and farther 
S. Is replaced by a gyp. bed which has t>een referrerd to locally as Ideal gyp. It 
has been considered best to use Childress dol. as dividing line btw. Blaine and 
overlying Whltehorse fm., as It Is best marker near the strat . change. Is included 
In Blaine fm. [Authors use Biotne to include Dog Creek sh. (see chart, p, 948) 
and they show this dot = top bed of Dog Creek sh, ] 
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E. H. SeUards, 1983 (Unlv. Tex, Bull. 3232, p. 168). Childreaa del. and gyp. is 
top memb. of Blaine fm,, and lies 1S0± f t above Guthrie dol. Jn Childress Co,; 
it is same as Ideal gyp., discarded. 

The U. S. Geol. Survey treats this dol. as top memb. of Dog Creek sh. 

ChUdress sand. 
A subsurface sand, of Dev. age, in SW. W. Va. Considered as possibly of 

Genesee age. Named for Thomas Childress No. 1 weU a t Sarah, Cabell 
Co., W. Va. 

Chilhowee group. 
Lower Cambrian: Eastern Tennessee and western North Carolina. 
J. M. Safford, 1856 (Geol. Reconn. Tenn., 1st Rept., pp. 149, 152-153). Chilhowee 

aaa. and ahalea.—Great group of dark-gray, micaceous, eandy shales and sss., and 
grayish white quartzose layers, several thousand ft. thick, composing Chllhowee 
Mtn, In Sevier and Blount [Counties], Tenn. Near upper part of fm., more or less 
In all the Unaka Counties, heavy beds of grayish white quartzose ss. occur, gen
erally freely pierced by peculiar rod-like fossil Seolithua Knearia. UnderUes Camb 
(provisionally) Mag. Is. and sh. group (Calclferous ss.) and overlies Azoic Ocoev 
cgls. and slates. 

J. M. Safford- and J. B. Klllebrew, 1874 (Resources of Tenn.) and 1876 (Elem. 
Geol. Tenn.), included In Chllhowee ss, all beds btw. tKnox ss. (Rome fm.) and 
tOcoee group. This usage probably did not Include the so-called "Beaver" Is., 
which was discriminated many years later. 

A. Keith, 1805 (Phil. Soc. Wash. BuU., vol. 12, p. 75). Chilhowee group ot Chll
howee Mtn consists of (descending) : Sh., 300 ft.; flne white BS., 800 ft.; sh., 
800 ft.; white se., 500 ft.; sh., 1,000-f f t ; white ss., 700 f t ; and, at base, 
ChUhowee cgL, 700 ft, 

A, Keith, 1895 (U. S. G. S. Knoxville folio. No. 16), mapped the rocks of Chll
howee Mtn as consisting of (descending) Hesse ss., Murray sh., Neho es., Nichols 
sh„ Cochran cgl,, and Sandsuck sh, 

J, M, Safford and J, B. Klllebrew, 1900 (Elem. Geol. Tenn,). Chilhowee sa. of Chll
howee Mtn includes (descending) Murray sh., Neho ss,, Nichols sh., Cochran 
CgL, Sandsuck sb., and Starr cgl. ' 

The U. S. Geol. Survey draws base of Chllhowee group a t base of C!ochran 
cgl. and top a t top of Hesse ss. According to C. Butts, Olenellus and 
brachiopods occur at top of Hesse qtzite and a t top of Erviin qtzite 
and lowest fossUs found occur in Murray si., and consist of Olencllu. 
and brachiopods. 

tChilhowee conglomerate. 
Lower Cambrian: Southeastern Tennessee. 
A, Keith, 1895 (PhU, Soc. Wash. BuU., vol. 12, p. 75f pi. 1). Chilhowee cgl.—Lower 

Camb. CgL, 700 ft, thick, forming base of Chllhowee Mtn and basal fm. of 
Chilhowee group. 

Preoccupied. Same as Cochran cgl. 

Chlllicothe tiU. 
A term that has been applied to a till sheet of Wisconsin stage extending 

from Ohio to northern Wis. and Minn, (gee C. [R.] Keyes, Pan-Am. 
Geol., vol. 58, p. 203, 1932.) 

Chllllwack series. 
Carboniferous and older (?) : Southern British Columbia and central north

ern Washington (121° SO* to 122° SO*). 
R. A, Daly, 1912 (Canada GeoL Snrv. Dept Mines Mem. 38, maps 15, 16, and 17). 

[Shows following blocks:} 
Carboniferous: 

1. ChiUiwack volcanic fm. (Chiefly flows of augite and hornblende andesltes 
with ash beds.) [Appears to correspond to part of No. 2.] 

2. OhilUwack aeriea. (Outcrops of fosslUferous Is.) 
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Carboniferous and older (?) : 
Cliilliioaok aeriea. (Argllllte, qtzitic ss,, and Is,, with interbeds of grit and 

C g L ) . • ' • < - . - . ...^^ ... 

Exposed along ChUllwack-Elver, B. C. r 
R. A. Daly, 1913 (Canada! Dept Int. Rept. Chief A s t 1910,i vol. 2, p. 508). 

Chilliwaok aeriea is 6,780^ • ft. thick. Neither top nor base found. Lower 
4,600-H ft. consists of fossUIferous sediments, over wlilch ChiUiwack River flows. 
Little doubt as to Carbf. age. Overlying these fossiliferous sediments Is the 
memb. here named CTiiliiioocilt volcanic fm. It is distinctly Upper Carbf., and cod-
slats of 2,000-)- ft. of andesltic flows, tuffs, and aggls. The ChUllwack volcanic 
fm. is overlain by (ascending): Gray calc qtzite and argilUte 6 0 ± f t ; light-
gray Is., 50 ft . ; dark-gray argillite, 20 f t ; qtzitic ss., 50-t- f t . Top of Xlhilll-
wack series not found. 

Ch iUiwack vo lcan ic f o r m a t i o n . 
See u n d e r ChiUiwack se r ies , of w h i c h i t is a p a r t . 

C h i U i w a c k g r a n o d i o r i t e . 
Miocene ( ? ) : S o u t h e r n B r i t i s h Co lumbia a n d c e n t r a l n o r t h e r n Wasb ihg to f l . 

K. A. Daly, 1913 (Canada Dept. Int. R e p t Chief Ast. 1910, vo t 2 ) . Ohilliwach 
granodiorite.—Bathollth Intrusion In ChiUiwack scries. Forms bed of ChiUiwack 
Lake and spreads far out on ail sides. Extends into Wash. Assigned to Mlo.(?). 

Ch i l ton s a n d s t o n e s . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t V i rg in i a . 

I. C. White, 1908 (W. Va. Geol. Surv. voL 2A, p. 271). Chilton as.—DoU groy or 
dove-colored, flne-gralned, micaceous ss., often containing calcareo-aillceous layers. 
Thickness 30 to 60 ft. Underlies Lower Wlnlfrede ss. and rests on CbUton coal. 
[Probably named for occurrence at Chilton, Kanawha Co.] 

E. V. Hennen, 1914 (W. Va. Geol. Surv. Bept. Kanawha Co., pp. xxvl-j;ivlll). 
Upper Chilton ss.—Dull-gray, medium grained, micaceous es., 20 to 40 ft. thick; 
underlies Wlnlfrede Is. and overlies Chilton coal. Lower Chilton sa.—Dull gray, 
micaceous, 10 to 25 ft. thick ; overlies Little Chilton coal and underlies flre clay 
beneath Chilton coal. [On another page he stated that Chilton aa. is n a p e given 
to lower portion of Lower Wlnlfrede ss. when It Is, as sometimes happens, divided ; 
and described It as consisting of 10 to 30 ft. of flne-gralned, micaceous, dull gray 
or dove-colored ss., often containing limy layers, as resting, on Chilton coal, and 
as Included In Lower Wlnlfrede ss.] 

R. V, Hennen and D. B. Reger, l 9 l 4 (W. Va! Geol. Surv. Rept. Logan and Mingo 
Counties, pp. 52, 61, 68, 78, 102, 110, 147-151). Upper Chilton aa.—Grayish brown, 
massive, medium-grained, micaceous ss., 20 to 65 f t thick; separated from overlying 
Chilton A coal by 8 to 18 ft. of flre clay aftd eh. ; rests on Chilton rider coal 
(which lies 0 to 20 ft. above Chilton coal) or on Chilton coal; lies 11 to 27 ft. 
below Lower Wlnlfrede ss. Lower Chilton ss.—Massive, bluish gray and light gray, 
micaceous, medium grained and area,, 0 to 50 ft. thick ; lies 0 to 5 ft. below Chilton 
coal and overUes Ut t l e Chilton coaL 

C^ imneyh i l l l i m e s t o n e . 
SUur i an ( N i a g a r a n a n d e a r l i e r ) : C e n t r a l s o u t h e r n O k l a h o m a . 

G. A. Reeds, 1911 (Am, Jour, ScL, 4th, vol. 32, pp. 2,'56-268), Chimneuhill la.— 
Top memb., pink critfbidai Is. 0 to 39 ft. thick, averaging 15 ft. ; middle memb., 
glauconitic Is. 0 to 25 ft. thick, averaging 15 ft. ; lower memb., oolitic Js, 0 to 12 ft. 
thick, averaging 5 ft. Originally Included as basal memb. of Hunton fm. Uncon, 
underlies Henryhouse sh, and uncon. overlies Sylvan sh. Corresponds to Ohio 
CUnton (Brassfleld Is.), It Is named after Chlmneyhlll Creek, which crosses the 
fm. In NE. corner of Arbuckle Mtns. The type loc. Is at confluence of 3 Small 
creeks, sec. 4, T. 2 N., R. 6 E. Since there were no geographic names in this 
region suitable for fm. names It was necessary to change "South Pork of Jack Fork" 
Creek to Chlmneyhlll Creek. 

C. A. ReedB, 1926 (Am. Mus. Nat, Hist. Jour., vol. 26, pp. 470-474). FossUs af 
ChlmneyhlU Is. correspond to Ohio CUnton and Brassfleld beds. 

E. O. Ulrlch, 1927 (Okla. Geol. Surv. Bull. 45, p. 30). ChlmneyhlU Is. Is of eariy 
Niagaran and late Medina age. 
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E. 0. Ulrlch, 1930 (U. 8. Nat. Mus. P roc , vol, 76, art, 21, p, 73), Chimne-yhill 
corresponds to (descending) St, Clalr Is,, Brassfleld ls„ and NoLi Is, (post-
Richmond), I t uncon, overlies Sylvan sh, 

C h l n a t l s e r i e s . 
P e r m i a n : S o u t h w e s t e r n T e x a s ( S h a f t e r d i s t r i c t , P r e s i d i o C o u n t y ) . 

J. A. Udden, 1904 (Unlv. Tex. Min. Surv. Bull, 8, pp. 10-25). Chinati aeries.— 
Shales, cgls,, and lss,, 5,938 f t thick, changing from conglomeratic rocka below, 
through aren, beds and clays to lss- above. Divided Into (descending) Cibola lss., 
Alta beds, and Clenegulta beds. Fossiliferous, Uncon. underlies Lower Cret. 
Presidio beds and overUes granite. 

Ass igned t o P e r m , by C. L. B a k e r , 1929 (Un iv , Tex , Bul l , 2901, pp, 73- | - ) , 

I s a local n a m e for a l l of P e r m , i n C h i n a t i ^Mtns. 

C h i n i t n a s h a l e . 
U p p e r J u r a s s i c : C e n t r a l s o u t h e r n A l a s k a (Cook I n l e t r e g i o n ) . 

G, C, Martin and F, J, Katz, 1912 (U, S, G, S, Bull, 485, p, 65, table opp, p, 30, 
map), CMnitna ah.—Sh,, with subordinate amounts of ss, and Is. Thickness 
1,300 to 2,400 ft. Rests with apparent conformity on Tuxednl ss, and is overlain 
by Chlsik cgl. Well exposed on W, side of Chislk Island, on both shores of 
Chinitna and Oil Bays, and on E, shore ot Iniskin Bay, Fauna, according to T. W. 
Stanton, Indicates boreal facies of Callovian stage [of European classlflcatlon], 
which belongs at top of Middle Jurassic or base of Upper Jurass ic [The fm, 
was In this rept assigned to Middle Jurassic, but the Callovian fauna has for 
many years been classlfled as Upper Ju ras s i c ] 

C h i n l e f o r m a t i o n . 

U p p e r T r i a s s i c : N o r t h e r n A r i z o n a , s o u t h e r n U t a h , s o u t h e a s t e r n N e v a d a , 
s o u t h w e s t e r n Co lo rado , a n d n o r t h e r n N e w Mexico . 

H. E, Gregory, 1915 (Am, Jour, ScL, 4th, vol, 40, p. 102), Chinle fm. overiies 
Shinarump cgl, and underlies La Plata group In Navajo Iiid. Res,, Ariz, Name 
adopted for forthcoming rept, [Not described,] 

H, E, Gregory, 1916 (U, S. G. S, W, S. P, 380). Chinle fm.—In Navajo country 
consists of (descending) : (1) Red sh. and shaly s s , ; (2) lenses of Is, cgl. con
taining red Bh.; (3) purple, lavender, green, and light-colored variegated shales 
with Is. cgl. lenses; (4) chocolate-colored aren. shales, at base. Thickness 400 to 
1,000 ft. Overlain, uncon,(?), by Wlngate ss. and underlain, uncon.(?), by 
Shinarump cgl. The Chmie contains the fossil forests. Named for Chinle Valley, 
NE. Ariz. 

F o r d i s t r i b u t i o n a n d f u r t h e r d e t a i l s see U. S, G, S, P , P , 98, 1917 ( b y H , E. 
G r e g o r y ) ; U. S. G. S. P . P . 129, 1922 (by J . B, Rees ide , J r , , a n d H . 
B a s s l e r ) ; U. S. G. S. Bu l l . 726, 1922 (by N. H . D a r t o n ) ; U. S. G. S, P , P . 
132, 1923 (by C. R L o n g w e U ) ; U. S. G, S. Bul l . 751, 1924 ( b y H , D . 
M i s e r ) ; U. S. G, S. P . P . 150, 1928 (by J . Gi l lu ly a n d J . B, Rees ide , J r , ) ; 
a n d U, S, G. S. P . P . 183, 1936 ( b y A. A. B a k e r , C. H , D a n e , a n d J . B . 
R e e s i d e , J r . ) . I n al l of t h e S t a t e s l i s t ed above t h e fm. u n d e r l i e s W i n g a t e 
s s . a n d over l i es S h i n a r u m p cgl. 

C h i n o Q u a r r y q u a r t z i t e . 
Pa l eozo ic ( ? ) : S o u t h e r n C a l i f o r n i a ( R i v e r s i d e (Dounty) . 

J, W. Daly, 1935 (Am, Min,, vol, 20, No, 9, pp, 63S-647,. map), CTitno Quarry 
qtzite.—Interstratlfled thin-bedded qtzite and flssiie mica schists. Thickness 75-f 
ft. Contact with overlying Sky Blue Quarry Is, obscured by intrusives; may be 
uncon. Where contact with underlying Chino Quarry is, is exposed it appears 
to be conformable, but is partly obscured by intrusives. Included In Jurupa 
series. Named for quarry a t Crestmore. 

Ch ino Q u a r r y l i m e s t o n e . 

P a l e o z o i c ( ? ) : S o u t h e r n C a l i f o r n i a ( R i v e r s i d e C o u n t y ) , 

J . W, Daly, 1935 (Am, Mlc , vol. 20, No. 0, pp. 638-647, map). Chino Quarry Is.— 
White, medium- to thin-bedded and. medium to coarsely granular Is.; graphitic 
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beds throughout, but more common near base. Thickness 4704--^ft. Best exposed 
In Chino Quarry, at Crestmore. Included In Jurupa series. Probably conformable 
with overlying Chino Quarry qtzite, and possibly conformable with underlying 
undiff. complex of Jurupa series. ' 

Chipmonk sand, 
A subsurface sand, of probable Dev. age, in Chipmonk pool of Cattaraugus 

and Allegany Counties, SW. N. T. (See N. Y. State Mus. Bull. 239, 240, 
map opp. p. 16, 1922.) Some repts spell this name Chipmunk. 

tChlpola marl member (of Chipola formation). 
Miocene (lower) : Northern Florida and southeastern Alabama. 
W. H, DaU, 1892 (U, S, G, S, Bull, 84, pp, 112-113, 120, 122, 157, 324). Ohipola 

marl.—The lower bed (marl), 5 ft thick, at Alum Bluff; characterized by 
Orthaulax gabbi Dall, At Baileys Ferry, on Chipola River, the Chattahoochee 
beds are overlain by a stratum of yellowish calc. sand containing weU preserved 
fossils, identical with those at Alum Bluff, but in much better condition. Underlies 
Alum Bluff beds and overlies Chattahoochee Is. 

®. C. Matson and P. G, Clapp, 1009 (Fla, Geol, Surv. 2d Ann, Rept, p, 102). 
Chipola marl memb. consists of a light gray to yellow marl, containing many shells 
and shell fragments. The matrix is composed of calc clay containing a small per
centage of flne sand. When weathered the marl becomes dark yellow or reddish 
yellow, from presence of hydrated Iron oxide. Not known to have a thickness of 
more than 15 ft. and average Is probably only a few ft. In some localities is rep
resented by a very sandy marl. The Chipola marl memb. forms basal portion 
ot Alum Bluff fm, and rests conformably on either the Chattahoochee or the 
Hawthorne fm. At type loc. of Alum Bluff fm. It constitutes basal dlv. of that 
fm., but farther N. It thins and permits the sandy beds of the Alum Bluff to 
overlap on the Chatftahoochee. 

Later studies by Julia Gardner resulted in finding the Chipola fauna in 
aU l)eds stratigraphically btw. base of true Oak Grove sand and top of 
tChattahoochee fm., and the name Chipola fm. was therefore adopted 
(U. S. G. S. P. P. 142, p. 2, 1926) to Include not only tChipola marl 
memb. of earlier repts but all overlying sands and clays up to horizon 
of Oak Grove sand. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept). Typical 
"Chipola marl" is a flne blue-gray to yeUow sand loaded with sheUs. It Is con
flned to vicinity of Chipola and Apalachlcola Rivers, where It forms bottom memb. 
of Chipola fm. and is about 10 ft. thick. 

Named for exposures on Chipola Biver, especially at McCleUand farm, S. 
of Tenmile Creek, Jackson Co., Fla. 

Chipola formation. (In Alum Bluff group.) 
INIiocene (lower) : Northwestern Florida and southeastern Alabama. 
Julia Gardner, 1926 (U. S. G. S. P. P. 142, pp. 1-2). Chipola fm.—Clays, marls, 

and sands overlying Chattahoochee fm. [Tampa Is.], anO lying StratlgraphlcaUy 
lower than Oak Grove sand. Characterized by distinctive fauna. Is basal fm. 
of Alum Bluff group. Includes "Chipola marl memb." of Matson and others and 
overlying sands and clays. 

Named for exposures on CJhipola River, Jackson Ck)., Ela. Type at Mc-
Clelland's farm, near Bailey's ferry, N. part of Calhoun Co., Fla. 

tChlpola beds. 
tChipola group. 
tChipola series. 
tChipola stage. 
tChipolan stage. 

Terms used in early repts to include Miocene deposits (Alum Bluff group 
and Tampa is.) of Fla., and now abandoned in favor of better-estab-
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Hshed and more useful name Chipola fm., which is applied to basal 
fm. of Alum Bluff group. 

Named for exposures on Chipola River, northern Fla. 

Chippewa quartzite. 
Pre-Cambrlan (upper? Huronian) : Central northern Wisconsin (Chippewa 

County). 
B. T. Sweet, 1876 (Wis. Acad. Sci. Trans., vol. 3, pp. 40-66). On the Chippewa 

Is a qtzite which has a layer the lowest stratum of which is a reddish metamor
phlc cgl. 300 ft. thick. The pebbles of this cgl. are either Jasper or amorphous 
quartz. The cgl. and qtzite are distinctly and heavily bedded. 

C. B. Van Hise, 1892 (U. 8. G. S. BuU. 86, pp. 186-187, 196, and map, pi. 6). 
Chippewa qtzitea assigned to upper Huronian. Younger than Baraboo qtzites. 
[On map they are called Chippewa Valley qtzites.] 

R. D. Irving, 1892 (U, S, G, S, Mon. 19, pi, 1), mapped Chippewa Valley qtzite. 
C. R. Van Hise and C. K. Lelth, 1909 (U, 8, G, S, BuU, 360, p, 388), Slight meta

morphism and geographical relations suggest upper Huronian age for the qtzite 
on Chippewa River. 

Named for exiwsures on Chippewa River, Chippewa Co. 

tChippewa felsite. (In Ashbed group.) 
Pre-Cambrian (Keweenawan) : Northern Michigan (Porcupine Mountains). 
W. C. Gordon, 1006 (Mich. Acad. Scl, 7th Bept,, pp. 188-105). Felsite, having a 

known thickness of 460 ft. and cannot exceed 1,400 ft. called Chippewa felaite 
for convenience. Outcrops only in Black River and on Chippewa Bluff [near 
Bessemer, Gogebic Co,], 

See also A. C. Lane (Mich, Geol, and Blol. Surv. Pub. 6, geol. ser. 4, p, 560, 
1911). 

tChlppewa porphyry. (In Ashbed group.) 
Pre-Cambrian (Keweenawan) : Northern Michigan (Porcupine Mountains). 
A name locally applied to a porphyritic facies of tChippewa felsite. (See 

P. E, Wright and A, C. Lane, 1909, Mich. Geol. Surv. Rept. State Board 
for 1908, pi. 1.) . 

Chippewa granite. 
Pre-Cambrlan: Northwestern New York (Hammond quadrangle). 
A. F. Buddington, 1934 (N. Y. State Mus. Bull. 296, p. 86). Differs from other flne-

gralned granite masses of region In that the potassic feldspar Is almost whoUy 
mlcrocllne Instead of microperthlte. Intrudes GrenvlUe series. [Derivation of 
name not stated, but on p. 172 he spealcs of granite exposed In vaUey of Chippewa 
Creek] 

tChippewa Valley quartzite. 
See under Chippewa qtzite. 

Chiques quartzite. 
See Chickies qtzite. 

Chiquito sandstones. 
Permian: Northern Arizona (Grand Canyon). 
C. [B.] Keyes, 1922 (Pan-Am. GeoL, vol. 38, pp. 251, 336). Chiquito sss.—Sss. 50 ft. 

thick, underlying Huethawali lss. and composing basal fm. of Aubreyan series. 
Uncon. obove [ ?] Coconino ss. Named for good exposures In lo'ver valley of 
Rio Chiquito Colorodo, Ariz, 

Chiricahua limestone. 
Permian: Southeastern Arizona (Chiricahua Mountains). 
A. A. Stoyanow, April 30, 193C (Geol. Soc Am. Bull., vol. 47, No. 4, pp. 532, 536). 

Chiricahua Is.—The youngest Perm, beds In SE. Ariz, which have same fauna as 
occurs in memb. B of Kaibab fm. of Grand Canyon. [Fossils listed.) [Objects to 
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B. E. King's proposal to use Oyrn for the Perm, of SB. Ariz., as present evidence 
does not warrant detaUed and direct correlation.] Considered younger than 
Snyder Hill fm. Forms top of Csrbf. sequence In Chiricahua Mtns near N. Mex. 
border. 

CJhlricahuan series. 
A term Introduced by C. [R.] Keyes to cover 300 ft. of qtzites (called Lone 

by him) of late Camb. age in N. Mex. and Ariz. Named for Chiricahua 
Range, N. Mex. (See his Ctonspectus of geol. fms. of N. Mex., 1915, pp. 
4, 6.) 

Chisholm shale. 
Middle Cambrian: Eastern Nevada (near Pioche). 
C. D. Waleott, 1916 (Smithsonian Misc. ColL, vol. 64, No. B, Pub. 2420, pp. 409-

410). Chisholm shaiea.—Pinkish, compact, argUI. sh. with a few Interbedded lay
ers of Is. 3 to 15 Inches thick. Thickness 100 to 125 ft. Type loc. IB vicinity of 

. Chisholm mine and Half Moon Gulch, 2 to 8 ml. NW. of Pioche. Contains Middle 
Camb. fossils [listed]. Lies about 1200 f t above Lower Camb. 

L G. Westgate and A. Knopf, 1927 (Am. Inst. Min. and Met Engrs. Trans., No. 
1647, p. 5) , and 1932 (U. S. G. S. P. P. 171). Ohiaholm ah. Is 0 to 180 ft. thick in 
Pioche region, where it conformably underlies Is. here named Highlattd Peak Is. 
and conformably overUes Is. here named Lyndon la. Is flne-gralned, yeUow brown 
to red, laminated, argiU. sh. that weathers to small flat debris; contains inter
bedded IBS. NO mica. FossUs abundant (listed). 

Ch i s ik c o n g l o m e r a t e m e m b e r (of N a k n e k f o r m a t i o n ) . 

U p p e r J u r a s s i c : S o u t h e r n A l a s k a (Cook I n l e t r e g i o n ) . 

G. C. Martin and P. J . Katz, 1912 (U. S. G. S. Bull. 485, pp. 68-69). ChUiJc ogl— 
Predominantly coarse cgl. of weU-rounded pebbles of granite and other crystalUne 
rocks in andesltic tuffaceous matrix. Thickness 290 ft. a t Iniskin Bay and prob
ably somewhat thicker at Chislk Island. Overlies Chinitna sh. (Middle Jurassic) 
and imderlles Naknek fm. (Upper Jurassic). LithologlcaUy more closely related 
to Naknek fm., and therefore Interpreted as basal cgl. of the Upper Jurassic. 

Q. C. Martin, 1926 (U. S, G, S. BulL 776, pp, 170-171, 273-274, charts, etc.). 
Chisik cgl. a t type loc , on Chislk Island, is 300-100 f t thick, and Is conformable 
with both Chinitna sh. and Aucella-bearing beds of Naknek fm. I t was called 
Upper Jurassic "aggl," by Martin in 1905 (U, S, G, 8, BuU, 250, p. 44), and was 
described by Martin and T. W. Stanton (Geol. Soc. Am, Bull,, vol, 16, p, 406, 1905) 
as a local lens of coarse aggl, constituting basal part of Naknek fm. It has 
recently been considered best by U, S, Geol, Survey to classify It as a local basal 
memb, of Naknek fm, 

C h i s n a f o r m a t i o n . 

C a r b o n i f e r o u s : S o u t h e a s t e r n A l a s k a ( c e n t r a l Copper R i v e r r e g i o n ) , 
W, C, Mendenhall, 1905 (U, 8, G. S, P, P. 41, p, 33, map). Chisna fm,—Tuffs, 

qtzites, and cgls, with asBociated Igneous rocks consisting of porphyritic intru
sives and their effusive representatives. At base qtzitic cgL 75 ft. thick. Out
crops at head of Chisna River and in hills E. and W. of the Chisna. No fossils. 
Tentatively assigned to lower Carbf. or Dev. 

A. H, Brooks, 1911 (U. S, G. S. P. P, 70, chart opp, p, 52, pp, 82-83), referred 
Chisna fm, to Carbt 

Chisos beds . 

U p p e r C r e t a c e o u s ( ? ) : W e s t e r n T e x a s . 
J . A, Udden, 1907 (Unlv, Ter, BuU, 93, pp. 17, 60-67). C7M»O« beda.—Tuffaceous 

sediments, stratified in thin and well-deflned ledges and layers. Great bulk of 
strata bluish gray or white stratlfled rock In even, thoroughly consoUdated ledges, 
with occasional layers of clay and ss. and even thin layers of cgl. Thickness a t 
least 2,000 ft. Includes Crown cgL at top. Grades Into underlying TomlUo clays. 
Underlies Tert. 

W. S. Adkins, 1933 (Unlv. Tei . Bull. 3232, p. 513), did not Include Chisos beds of 
Udden in the Cret , but considered the underlying TorniUo clay as probably the 
highest Cret fm. of that region (see p. 508), He stated that no fossils are 
known from these beds. 

N a m e d for Ch i sos M t n s , B r e w s t e r C!o. 
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C h i s p a a n d e s i t e . 
T e r t i a r y : S o u t h w e s t e r n N e v a d a (Goldfield d i s t r i c t ) . 

F. h. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 64, e t c ) . Chiapa andeaite.— 
One to flve flows of brownish gray porous andesite Interbedded In the dacite 
vltrophyre on Chispa Hills. Younger than MUltown andeslte and older than 
Meda rhyolite 

C h i s p a S u m m i t f o r m a t i o n . 

U p p e r C r e t a c e o u s (Gul f s e r i e s ) : S o u t h w e s t e r n T e x a s (Jeff D a v i s C o u n t y ) . 

W. S. Adkins, 1933 (Unlv. Tex. BuU. 3232, pp. 239, 271, 426, 431). The Eagle Ford 
equlv.ilent In Chispa Summit region, western Jeff Davis Co., has almost entirely 
the clay facies, with a subordinate amount ot thin platy layers and bands of 
septaria and concretions. It is here called Chispa Su-mmit fm. At Chispa Sum
mit it overlies the Buda, apparently concordantly. Is overlain by Colquitt fm. 

C h i t a s a n d m e m b e r (of C a t a h o u l a f o r m a t i o n ) . 
Miocene ? ( l ower Mio ?) : E a s t e r n T e x a s ( T r i n i t y a n d P o l k C o u n t i e s ) . 

F. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, pp. 530, 715, 717). Chita aand memb. 
Introduced to Include the coarsely textured, and in places conglomeratic, basal 
sands of Catahoula fm. exposed at Chita [Trinity Co.] and Corrigan [Polk Co.]. 
Kennedy named this sand Corrigan, and Dumble referred to it as Catahoula 
memb. of Corrigan fm. Since Dumble, Udden, Baker, and others have used 
Corrigan for whole Catahoula fm.. It Is confusing to use the name again In Its 
original restricted sense, and it seems best to drop the name. Chita sand Is 10 
to 80 ft. thick, has white, polished grains called "rice sands," and Is in places 
solidly cemented to hard qtzite with siUceous cement.' In most places It forms 
a persistent cuesta. Underlies Onalaska tuff memb. of Catahoula fm., and rests 
on Fayette fm. Type loc, the exposures along north facing escarpment near 
Chita, Trinity Co. 

C h i t i s t o n e l i m e s t o n e . 
U p p e r T r i a s s i c : E a s t e r n A l a s k a ( N i z i n a - T a n a n a r e g i o n ) . 

0 . Bohn, 1900 (U. S. G. S. 21st Ann. Rept., pt. 2, p. 426). Chitiatong Is.—Massive 
bed of dark-brown, dense, aphanltic Is. that weathers gray. Often brecciated. 
OverUes Nikolai greenstone and underlies McCarthy Creek sh. Thickness 500 ft. 
or more. Exposed nt junction of Nizlna and Chitistone Rivers, hence name. [On 
several pages (429, 431, 435, etc.) Bohn called this Is. Nizina la.] 

G. C. Martin, 1916 (Geol. Soc Am. Bull., vol. 27, p. 690), Introduced Nizina la. 
for the thin-bedded lss,, shaly toward top, forming upper, and conformable, part 
of Chitistone Is, as flrst deflned, and restricted Chitistone Is. to the lower massive 
Lss. This Is present approved nomenclature of U, 8, Geol, Survey. (See also G. C. 
Martin, U. S. G. 8. BuU. 776, 1926.) 

C h i t t e n a n g o m e m b e r . ( I n M a r c e l l u s sha le . ) 
Midd le D e v o n i a n : O n t r a l N e w York . 

G. A. Cooper, 1930 (Am. Jour. ScL, 5th, vol. 19, pp. 131, 219, e t c ) . Chittenango 
memb. of Marcellus sh.—Jet-black, flsslle, non-calc sh. overlying Cherry Valley 
Is. memb. of Marcellus from eastern N. Y. nearly to Cayuga Lake. Is separately 
designated because it is non-calc, nearly barren of fossils, and represents only 
part of time Interval of Oatka Creek sh. of western N. Y. Type section is in 
e small guUy 0.7 ml. N. of village of Chittenango Falls, where entire section, 
120 ft. thick. Is exposed. At top it Interflngers with the blue-black Cardiff sh. 

G. H. Chadwick, 1933 (16th I n t Geol. Cong. Guidebook 9A, p. 4) , divided the 
MarceUus W. of CatskiU region Into (descending) ; Mount Marlon ss., 800 f t , 
and Chittenango black sh., 200 f t , and stated that the Chittenango of that region 
Is probably = Union Springs, Cherry Valley, and Chittenango members of the 
Marcellus farther W. In N. Y. 

B. Smith, 1935 (N. Y. State Mus. Bull. 300, p. 34). [See this entry under 
Marcellua ah.] 

Ch lo r ide f o r m a t i o n . 

D e v o n i a n or Miss i s s ipp ian ( ? ) : S o u t h w e s t e r n N e w Mexico ( S i e r r a C o u n t y ) . 

C. R. Keyes, 1904 (Am. Jour. ScL, 4th, vol, 18, pp, 360-362). Chloride fm.—Dev. 
lss,, 200 ft, thick. Underlie Lake Valley Is. and overlie Ord. Iss. 
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Probably named for town in NW. par t of Sierra Co., anti probably refers 

to Dev. Percha sh. of present nomenclature or lower par t of Lake 

VaUey Is. (Miss.). 

Chlorldlan series. 
A term introduced by,C. [R,] Keyes to cover 75 ft. of Upper Camb. lss. 

(called by him Carrasco) in N. Mex., and Abrigo Is. (7(X) ft. thick) of 
Ariz. (See his Conspectus of geot fms. of N. Mex., 1915, pp. 4, 6.) 

tChoccolocco shale. 
Lower Cambrian: Alabama. 
See .explanation under •f;Montevallo sh. 

tChocolate Umestone. 
A name, based on color of the rock, applied by G. C. Swallow to a Is. 

in Kans. that is now known as Tarkio Is., according to R. C. Moore, 
1936 (Kans. Geol. Surv. BuU. 22, p. 229). 

(Chocorua granite. 
Late Devonian or late Carboniferous: Northern New Hampshire (Mount 

Chocorua quadrangle. White Mountains). 

C. H, Hitchcock, 1874 (Geol. N. H., p t 1, btw. pp. 508 and 545). Chocorua granite.— 
Crystalline labradorite that gave rise to Chocorua Peak. Assigned to Labrador 
(pre-Huronlan) period. 

C. H. Hitchcock, 1877 (Geol. N. H., p t 2, pp. 154, 230, pi. xl) . A typical variety 
of Chocorua granite consists only of greenish feldspar, apparently orthoclase 
and amorphous smoky quartz. At E. base of Chocorua Mtn there Is a similar 
rock of greenish gray color, very fine-grained, prevailing to exclusion of every
thing else. These 2 types of rock represent our Chocorua granite. I called them 
labradorite, perhaps erroneously, in pt. 1. [On p. 230 he tentatively divided his 
Chocorua group into 3 parts, the third part being the sienite, and said : Whether 
these 3 kinds really belong to different eruptive periods, or should properly be 
grouped as one, i s - a question for the future.] Is younger than Conway and 
Albany granites, all of which belong to Eozolc or early Paleozoic. They cut 
Eozoic rocks. 

M. Billings, 1928 (Proc. Am. Acad. Arts and Sci., vol. 63, No. 3, pp. 67-137, map). 
Chocorua group.—Same as Chocorua group of Hitchcock. Divided into rlebecklte 
granite, hastingsite granite, and nordmarkite. Is Intrusive. Assigned to Dev. (? ) . 
Well exposed on Mount Chocorua. [On his map he placed his Chocorua group 
btw. his Albany group (below) and his Conway group (above). In 1935 he 
assigned all of these intrusives to late Dev. or late Carbf.] '̂  

M. Bluings, 1935 (letter dated Aug. 27). Chocorua granite belongs to White 
Mtn magma series. 

t C h o c t a w b u h r s t o n e . ( I n C l a i b o r n e g r o u p . ) 
E o c e n e ( m i d d l e ) : S o u t h e r n A l a b a m a a n d Miss i ss ipp i . 

W J McGee, 1890 (Am. Jour. Sci., 3d, vol. 40, pp. 27, 30, 32). Over the rldge [in 
vicinity of Meridian, Miss.] formed by the peculiar siliceous rocks of Eocene age 
called by Smith [unpublished] Choctaw buhrstone, the Appomattox [fm.] is un
commonly obdurate. (Page 27.) Still farther S. lies the great siliceous deposit 
of the middle Eocene commonly known as Buhrstone—the Choctaw buhrstone of 
Smith [unpublished]. (Pages 29-30.) 

In 1891 (U. S. G. S. 12th Ann. Rept , pt. 1, pp. 491, 493, 494) McGee in
troduced Meridian fm. to replace nongeographic term "Buhrstone," but 
other workers seem to have overlooked this name, as they continued to 
use "Buhrstone" untU 1898, when W. H. DaU (U. S. G. S. 18th Ann. 
Rept., p t 2, p. 344 and chart opp. p. 334) introduced Tallahatta (from 
Ala.) and Orangeburg (from S. C.) to replace "Buhrstone." Tallahatta 
soon gained currency as a name for the "Buhrstone" of Ala. and Miss. 
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"Orangeburg," however, was not adopted into the nomeiiclature of S. C, 
and more recent studies have shown that the beds to which the uame 
presupiably was intended to apply constitute the later discriminated 
McBean fm-

Name undoubtedly derived from the broad belt of the fm. across Choctaw 
Co., Ala. 

fCboctaw llmestofie. 
Lower Cretaceous (Comanche ser ies ) : Northeastern Texas. 
P. W. Craghi, 1894 (Colo. Coll. Studies, vol. 6, p, 41), Choctaw Is.—FosslUferous 

tfuarry Is., 5 to 15 ft thick, forming lower memb. of Exoyyra arictlna marl and 
Main Street Isl UndeHIes Grayson marls and overlies Pawpaw clays. 

Same as Main Street Is. memb. as later restricted. 
Named for Choctaw Creek, Grayson Co. 

Choctawhatchee formation. 
Miocene (upper and middle) : Western Florida and St. Johns VaUey, 

Florida. 
G. C. Matson and P. G. Clapp, 1909 (Fla. Geol. Siirv. 2d Ann. Rept., table opp. 

P, 50 and pp. 114-122). Choctawhatchee marl.—Greenish to Ilght-gray sandy 
phell marl and greenish gray plastic sandy clay. Thickness 30 to 50 ft. Rests 
nncon. on Alum Bluff groiip and Is overlain by Plio, beds. Is of marine origin. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Bept). Name 
changed to Choctawhatchee fm., because the marl beds that contain the charac
teristic fossils of the Choctawhatchee make up only a part of fm. and are less 
persistent than the clay. Divided Into (descending): (1) Canceltaria zone and 
(2) "aluminous clay," both upper Mio.; (3) Ecphora zone, (4) Arco zone, and (5) 
Tolditi zpne, all middle Mio. 

Named for exposure-on Choctawhatchee River in Walton (3o. 

Chokecherry dolomite. 
Lower Ordovician: Western Utah (Gold Hill district) . 
T. B. Nolan, 1930 (Wash. Acad. Scl. Jour., vol. 20, No. 17, Oct. 19, pp. 421-432). 

Chokecherry dol.—Characterized by considerable silica, which occurs both as 
nodules and bands of chert, usually of dark gray to black color, and as sandy 
lamlnffi btw. thin beds of dol. Lower beds as si rule are rather massively bedded 
chert-bearing dark-mottled dot, locally oolitic and cross bedded ahd containing 
thin lenses of dol. cgl. These beds are supplanted higher In fm. by thinner 
bedded dol. with sandy laminse or. locally, by bands of chert. Lower Ord. 
fossils near top. Thickness 850 to l,o60-|- ft. Absent In N. part of area, so 
that there mu«t be pronounced uncon. above the fm. Lies uncon. on Hicks fm. 
and Is overialn by Fish Haven dol. Named for exposures in Chokecherry Canyon, 
Just S. of Gold HiU quad. 

See also U. S. G. S. P. P. 177, 1934. 

Cbopaka schist. 
Carboniferous (?) : Central northern Washington. 
R. A. Daly, 1900 (Geol. Soc Am. Bull., vol. 17. pp. 329-376). Clwpaka schist.— 

A large patch of schist that crowns Cbopaka Mtn. Very similar to Kruger schist 
(Cirbf.7), with which It may be contemp. May possibly be Triassic 

Chopaka basic intrusives. 
Carboniferous(?) : Southern British Columbia and central northern 

Washington. 
B. A Daly, 1906 (GeoL Soc. Am. Bull., vol. 17, pp. 329-376). Chopaka basic in-

truaivea.—A strong body of gabbro apparently tronsltlonal Into pure olivine rock. 
Cuts Chopaka schist which caps Chopaka Mtn, Wash. May be CJarbt or Trlassic. 

Choptank formation. 
Miocene (middle) : Eastern Maryland and Virginia. 
G. B. Shattuck, 1902. [See under St. Marya fm.] 
W. B. Clark, 1903 (Md. Geol. Surv. St. Marys Co. Atlas). Choptank ^m.—Middle fm. 

of Chesapeake group. Thickness 112 ft. Consists (descending) of sandy clay. 
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fossil bed, sandy clay, fossil bed, clay and sand- UnderUes S t Marys fm. and 
overlies Calvert fm. 

N a m e d for e x p o s u r e s on C h o p t a n k R i v e r , Md., a s h o r t d i s t a n c e be low 
Dove r Br idge , T a l b o t Co. 

C h o r r e r a s g r a n i t e . 

A g e ( ? ) : Mexico . 

R. H. Burrows, 1910 (Soc. geol. Mexlcana BoL, t . 7, p. 100). 

C h o t e a u l imes tone . 

I n c o r r e c t speUing of C h o u t e a u Is. 

C h o u t e a u l i m e s t o n e . (Of K i n d e r h o o k g roup . ) 
M i s s i s s i p p i a n : C e n t r a l a n d e a s t e r n M i s s o u r i a n d s o u t h w e s t e r n l U i n o i s . 

G. C. SwaUow, 1855 (Mo. Geol. Surv. 2d Ann. Rept,, pt, 1, p. 101 and sections 
opp, pp, 98, 103), Chouteau la.—In Cooper Co, region upper part Is thick-
bedded, biX)wnish gray, earthy, sllico-mag. Is, 40 to 50 f t thick; lower part com
pact blue or drab, thln-bcdded Is. 20 ft. thick. Underlies Ehicrlnltal [Burlington] 
Is. and overlies Vermicular ss. and shales [Hannibal sh . ] . Included in Dev. Thins 
to E. and Is only 10 to 30 ft. thick in Marion Co. 

P. Springer, 1920 (Smithsonian Pub. 2501, p. 196). The upper part of what In 
Mo. Is called the "Chouteau" Is same thing as Lower Burlington beds in Iowa. 

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, 2d ser.) , restricted Chouteau 
Is. to lower memb., which he correlated with upper par t of Kinderhook group, 
and named the upper memb. Bedalia la., which he correlated with Fern Glen Is., 
and assigned both to Osage group. This is present generally accepted deflnition 
of Chouteau Is. 

See a l so u n d e r K i n d e r h o o k g r o u p . 
N a m e d for C h o u t e a u S p r i n g s , Cooper Co., Mo. 

t C h o u t e a u g r o u p . 

M i s s i s s i p p i a n : M i s s o u r i . 

G. C. Broadhead, 1874 (Mo. Geol. Surv. vol. 1, pp. 26-65), Chouteau group proposed 
to replace "Chemung" of old Mo, repts. Includes (descending) Chouteau Is,, 
Vermicular ss, and shales [Hannibal sh,] , and Lithographic [Louisiana] Is, 

R e p l a c e d by K i n d e r h o o k g roup , older n a m e . 

N a m e d "for chief m e m b e r of t h e g r o u p " [ C h o u t e a u I s . ] . 

t C h o w a n f o r m a t i o n . (Of Co lumbia g roup . ) 

P l e i s t o c e n e ; C o a s t a l P l a i n of N o r t h Ca ro l ina , V i rg in ia , a n d M a r y l a n d . 
W. B, Clork, 1910 ( Geol, Soc. Am. Bull., vol. 20, p. 651). Name proposed by L. W. 

Stephenson In unpublished ms. In N. C. the Tolbot terrace divides into two 
terraces, constituting Chowan and Pamlico fms. 

L. W. Stephenson, 1912 (N. C. Geol. Surv. vol. 3, pp. 282-286). Chowan fm.—Sandy 
loams, more or less aren. clays, sands, and gravels; the coarser materials at 
base, and grading up into finer sands and loams at top. Thickness 15 or 20 ft. 
Surface of fm. forms a plain that slopes up from elevations of about 26 to 40 ft. 
above sea level along Its E. edge to about 50 ft. along foot ot escarpment sep
arat ing It from Wicomico plain above. Where It passes up river valleys, how
ever, i t probably reaches max. elevations of 70 ft. a t Inland extremities ot ex
tensions. Older than Pamlico fm. (25-foot terrace) and younger than Wicomico 
fm. (60 to 100-foot levels). Included In Columbia group. Named for Chowan 
River, N. C , to S. of which, in Hertford Co., the plain forming the surface of the 
fm. Is typically developed. 

C. W. Cooke, 1931 (Wash. Acad. Sci. Jour., vol. 21, Dec 19, 1981). The following 
reclassification of Pleist. terrace fms. of Md., Va., and N. C. is proposed ; 

Pamlico fm., 26-foot level. 
Talbot fm. reatricted, 40-foot level. 

(Same as typical "Chowan", abandoned, but not aame as "Chowan" 
aa defined, which included the deposits on 25, 40, and 70-foot levels.) 

Penholoway terrace (deposits not yet named), 70-foot level. 
[These deposits have heretofore been Included In Wicomico to N. and in 

t Chowan to 8., and ore now called Penholoway fm.] 
Wicomico fm. restrtcSed, 100-fpot level. 

See a l so u n d e r Columbia grotip. 
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Choza f o r m a t i o n . 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

J. W. Beede and V. V. Waite, 1918 (Unlv. Tex. Bull. 1816, map, p. 49). Choza fm.— 
Includes rocks from top of Bullwagon dol. to (uncon. In later repts] base of San 
Angelo fm. Consists of a series of red shales separated by groups of thin dol. 
beds, some of which are fossiliferous. Highest dol. in fm. Is Merkel dol., which 
lies 270 ft. below top of fm. Thickness ot fm. 870 tt . Named for Choza Mtn, 
near Tennyson, Coke Co. 

J . W. Beede and D. D. Christner, 1926 (Univ. Tex. Bull. 2607). Near Sagerton 
[Haskell Co.] San Angelo fm. cuts out underlying Merkel doL, but on Colorado 
River S. of Bronte, Coke Co., i ts base is 270 ft. above Merkel dol. 

C h r i s t i e m e m b e r (of D u n d a s f o r m a t i o n ) . 

O r d o v i c i a n : O n t a r i o . 

M. Fritz, 1926 (Roy. Soc. Canada Proc. and Trans., 3d ser., vol. 20, p t 1, sec 4, 
p. 89). 

C h r y s l e r w a t e r l l m e . 
S i l u r i a n ( C a y u g a n ) : C e n t r a l N e w Y o r k ( S y r a c u s e r e g i o n ) . 

G. H. Chadwlck, 1930 (Geol. Soc. Am. Bull., vol. 41, p. 81). Chrysler waterlime 
("Rondout" of thia region).—Overlies Akron dol. and uncon. underlies Manlius 
group. Lies a t top of Bertie (Tonoloway) group in central N. Y. Named for 
Chrysler's Glen [Syracuse quad.]. 

B. Smith, 1935 (N. Y. State Mus. Bull. 800, pp. 16-18), named the basal fm. of 
ManUus group in Skaneateles quad, the OIney le . ; stated that It rested on 
Chrysler fm. (as Identified by him In this quad., on basis of strat . position and 
lithology) ; and that so far as he had been able to determine typical Chrysler Is 
without fossUs. 

C h u a r g r o u p . 
P r e - C a m b r i a n : N o r t h e r n Ar izona . 

C. D. Waleott 1883 (Ami. Jour. Set, vol. 26, pp. 4 3 9 ^ 4 2 , 484). Chuar group.— 
Sandy and clay shales with Interbedded sss. and lss., which are exposed in Inner 
canyon valleys of Grand Canyon of the Colorado. Top group of Grand Canyon 
series. Overlies uncon. the Grand Canyon group [Unkar group]. 

C. D. Waleott, 1894 (U. S. G. S. 14th Ann. Rept , pt. 2, pi. 60, etc.). Chuar terrane.— 
Upper dlv. consists of l,70o ft. of sss. and shales with eome Is. beds, reddish, . 
brown, black, gray, buff, etc. In color ; base Is massive bed of reddish brown ss. 
Lower div. consists of 3,420 ft. of shales and sss. with some Is. beds; ot brown, 
gray, black, drab, and chocolate color; basal part consists of arglll. shales resting 
on massive mag. Is. Uncon. underlies Tonto and overlies Unkar terrane. 

N a m e d for C h u a r Val ley , G r a n d C a n y o n reg ion . 

C h u a r i a n se r ies . 

A n a m e employed by C . [R . ] K e y e s i n s t e a d of C h u a r g r o u p of o the r geologists . 

C h u b b sUt s tone m e m b e r (of M a r o o n f o r m a t i o n ) . 

P e r m i a n : C e n t r a l Co lo rado ( P a r k a n d Chaffee C o u n t i e s ) . 

D. B. Gould, 1935 (A. A P. G. Bull., vol. 19, No. 7, pp. 971-1009). Chubb siltstone 
memb. of Maroon fm.—Gray to red brown siltstone, argill. and calc. near base, with 
sss. In upper part. Is 1,827 ft. thick on E. side of Chubb Gulch In sec. 16, T. 13 
S., R. 77 W,, for which it Is named. Assigned to Perm. Conformably underlies 
Pony Spring slltstone memb. and conformably overlies Coffman cgl. memb.. In 
Salt Creek area. Park and Chaffee Counties. 

C h u C h u a f o r m a t i o n . 

E o c e n e : B r i t i s h Columbia , 

W. L. Uglow, 1922 (Canada Geol, Surv, Summ, Rept 1921, p t A, p, 82). 

C!hnckanut f o r m a t i o n . 
Eocene ( l o w e r ) : N o r t h w e s t e r n W a s h i n g t o n ( S a n J u a n I s l a n d s ) . 
B. D, McLellan, 1927 (Unlv, Wash. Pub. GeoL, vol. 2, pp. 93, 136-138). Chuckanut 

fm.—Cross-bedded, arkosic sss. and cgls., with coal beds, occurring on N, part of 
Lnmmi Island and in vicinity of Bellingham Bay to E, They form lower part 
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of White's Puget groiip. Thickness 500 ± tt. Contain leaves and plants identi
fled by F. H. Knowlton as lower Eocene. Of brackish or fresh-water origin. Well 
exposed along Chuckanut Drive on Paclflc Highway. 

Chuctenunda. 
Middle Ordovician: Eastern New Tork (Mohawk Valley). 
R. Ruedemann and G. H. (Thadwick, 1035 (Scl., n. s., vol. 81, No. 2104, p. 400). 

Chuctenunda introduced for upper middle Canajoharle or zone of Laaiograptua 
eucharia in Mohawk Valley. 

Chugwater formation. 
Triassic and Permian: Wyoming (rather widespread) and central southern 

Montana. 
N. H. Darton, 1904 (Geol. Soc. Am. Bull. vol. 15, pp. 394-^01). Chugwater fm. 

proposed for series of red beds extending along foot of Bighorn Range southward 
through Wyo. and Colo. In Black Hills region the red beds are divided near base 
by a Is. designated Minnekahta, and although there appears to be a continuous 
representative of this Is. In. Bighorn uplift, a definite correlation cannot be 
ventured, so that a name is required for the undivided red beds. Thickness 
(1.250 ft.) is also greater than In Black Hills, but the fm. is believed to correlate 
with Spearfish, Minnekahta, and Opeehe of that region. It uncon. underlies Sun
dance fm. (Jurassic), overlies Tensleep ss. (Carbf.), and is of Permian and 
Triassic (?) age. Named for Chugwater Creek near Iron Mtn, Wyo. 

In 1008 (Geol. Soc. Am. Bull., vol. 19, pp. 403-463) Darton divided the red 
beds of SE. Wyo. (Larnmio Basin region) into (descending) Chugwater 
fm. (Perm, or Triassic), Porelle Is. (Carbf.), and Satanka sh. (Carbf.). 
He stated that the Forelle was separated on account of its fossils; but 
for which the Is. and underlying Satanka sh. might be regarded as a 
portion of Chugwater fm. 

Later it was found that In some areas the upper part of red beds included 
in Chugwater fin. contained an Upper Jurassic (Sundance) marine 
fauna; and these beds are now included in Sundance fm. Still later 
the upper part of the restricted Chugwater was removed and named 
Popo Agie beds by Williston and 'Jelm- fm. by Knight, and this restricted 
deflnition is that now employed by U. S. Geot Survey. The Chugwater 
is almost wholly nonmarine, and as now interpreted is of Triassic and 
Perm. age. I t usually uncon. underlies Sundance fm., but in places is 
overlain by intervening Jelm fm. In Wind River Mtns the characteristic 
Chugwater redbeds rest on Dinwoody fm. In other par t s of Wyo. the 
redbeds occupy a much larger s t r a t interval and rest on Ten.sleep ss-
In SE. Wyo. the Chugwater has been described as resting on Forelle Is., 
which overlies the red Satanka sh.; but H. D. Thomas, 1934 (A. A. P. G. 
Bull., vol. 18, No. 12, pp. 1670, 1687), de,scribed ForeUe Is. as an E. 
extension of middle part of Phosphoria fm., and Satanka sh. as basal 
part of Chugwater fm. as originally defined. He therefore applied 
Satanka tongue of Chugwater fm. to Satanka sh. of Darton, Forelle 
tongue of Phosphoria fm. to Forelle Is. of Darton, and the new name 
Freezeout tongue of Chugwater fm. to the red beds overlying the Forelle 
and underlying an E. extension of Dinwoody fm. which he named Little 
Medicine tongue of Dinwoody fm. 

Chupadera formation. 
Permian (lower) : New Mexico. 
E. H. Wells. 1919 [1920] (N. Mex. State School Mines Bull. 3, pp. 10-11, 17-18). 

N. H. Darton'j plan ot combining San Andreas and Yeso fms. under name of 
Chupadera fm. is followed in this rept. The plane of separation btw. Yeso and 
Han Andreas is in many places difflcult to locate, and plan of combining them 
under name of Cliupodero tm. Is rspecinliy appropriate in this (Puerteclto) dist 
The massive pink and llght-yeilow ss. 150 to 200 ft. thick, which is usual top 
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memb. of old Yeso fm. of eastern Socorro Co., is absent near Puerteclto, where 
upper part Is entirely lss. and gyp. beds, with gyp. predominant; the colors of 
this par t are cream, buff, and light bluish gray. Shaly s t ra ta are more abundant 
In lower part and decrease in amount toward top. Near base the colors are dark 
gray, yellowish brown, pink, and red. Thickness of fm. 1,000 to 1,200 ft. Rests 
on Abo ss., usually conformably. Uncon. overlain by Triassic. Is top fm. of 
Manzano group. 

N. H. Darton, 1922 (U. S. G. S. BuU. 726 B, pp. 178-182). [The name Chupadera fm. 
was adopted by U. S. G. S. for this rept in July 1919, but rept was not pub
lished until March 31, 1922.] The name Ohupadera fm. is here introduced for 
upper par t of Manzano group, which Lee divided Into Yeso fm. and San Andreas 
Is. In mapping these deposits It was found that while Dee's subdivisions were 
discernible in places, it was impracticable to separate them generally. Although Is. 
Is conspicuous feature of San Andres Is. much of that subdivision consists of thick 
beds of gyp. and ss. which are not well exposed In the type localities. In future, 
wherever Lee's subdivisions can be recognized they will be treated as members 
of Chupadera fm., instead of as distinct fms. Named for Chupadera Mesa [E. 
part of Socorro Co.], a prominent topographic feature consisting ot a very ex
tensive capping of the fm., 1,500 or more ft. thick. Rests on Abo ss. Is overlain 
by Trlassic. 

A. G. Fiedler and S. S .Nye In 1988 (U. S. G. S. W. S. P. 639) divided the Perm, 
rocks of Roswell artesian basin of SE. N. Mex. into (descending) : (1) Pecos fm.. 
(2) Picacho Is. (considered to be same as San Andres is. memb. of Chupadera fm. 
to W.), and (3) Nogal fm. (considered to be same as Yeso memb. of Chupadera 
fm. to W.). 

W. B. Lang, 1935 (A. A. P. Q. BuU., v o t 19, No. 2 ) , abandoned Pecos fm., dividing 
it Into (descending) : Pierce Canyon redbeds. Rustler fm., Salado halite, and 
Castile anhydrite. 

W. B. Lang, 1937 (A. A. P. G. Bull., voL 21, No. 7), replaced Pioadho Is. with San 
Andres Is. memb. of Chupadera fm. and replaced Nogal fm., with Hondo ss. 
memb. of Chupadera fm. and Yeso memb. of Chupadera tm. (below). The recog
nition of Hondo ss. (new) involves a sUght redefinition of both San Andres Is. 
and Yeso. 

C h u r c h l i m e s t o n e . ( I n H o w a r d Umes tone . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d e a s t e r n K a n s a s . 

G. E. Condra 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 42, 54). Church la.— 
Lower Is. of Howard Is. memb. of Wabaunsee ftn. Bluish gray, dense, brittle, 
massive, quite fossUIferous, and in 1 or 2 beds forming large blocks. Thickness 
2 to 6 ft. Underlies Klewltz sh. and overlies Severy sh. memb., which contains 
Nodaway coal 4 ft. below top. Named for CHiurch farm, on Turner Creek, SB. 
of Du Bois, Nebr. 

E. C. Moore, 1932 (Kans. Geol. Soc 6th Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3, pp. 20, 21, 94, 96), and R. C. Moore and G. E. Condra, 1932 (Oct. 1932 
revised classiflcation chart of Penn. rocks of Nebr. and Kans.), deflned Church la. 
as underlain by Aarde sh. (shown as a younger bed than Severy sh.) and overlain 
by Winzeler sh., and as belonging In middle of Howard Is. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull, 22, pp, 207-208), Church la. Is moat 
persistent and Important memb, of Howard Is, I t overlies Aarde sh,, or where 
Bachelor Creek Is. Is absent and Aarde sh, is not differentiated. It forms basal 
unit of Howard Is, and rests on Severy sh. I t underlies Winzeler sh. Thickness 
IVi to 6 ft. Type loc. Church farm, on Turner Creek, SE, ot Du Bois, Nebr, 

C h u r c h i l l a r k o s e s a n d s t o n e . 

C a m b r i a n : H u d s o n B a y reg ion . 

J . B, Tyrrell, 1898 (Canada (Jeol, Surv,, n, s„ vol, 9, p, 174 F ) . 

-Church i l l i an g r o u p . 
P r e - C a m b r i a n : M a n i t o b a a n d S a s k a t c h e w a n . 

J, P, Wright, 1934 (Canada Geol, Surv., map 268A, The Pas Sheet, Manitoba and 
Saskatchewan, Pub. No. 2272). 

C h u r c h R u n c o n g l o m e r a t e . 

T e r m app l i ed by J . F . C a r l l (2d P a . Geol. S u r v . R e p t I, pp, .38-40, 1875) 

t o coa r se cgl. in h i l l - tops a t C h u r c h R u n , W a r r e n Co., N W . P a . P r o b 

ab ly s a m e a s Olean cgl. m e m b , of P o t t s v i l l e fm. 
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Churn Creek member. 
Mississippian: Southern Ohio. 
J. E. Hyde, 1916 (Jour, Geot, vol. 23, pp. 656, 657, 763). Chiim Creek memb.— 

Argill. sh. with an occasional thin ss. passing gradually Into underlying Vance
burg ss. memb. Thickness 50 to 100 or more tt. Present only in SW. part of 
Scioto and eastern Adams Counties, and only In vicinity of Buena Vista is 
Logan fm. found overlying It. Is top memb. of Cuyahoga fm. In SW. part of 
Scioto Co. [Cuyahoga as used above includes lower part of Black Hand fm., 
to which these beds belong.] 

Named for Churn Creek, SB. part of Adams Co. 

Chusa tuff member (of Catahoula tuff). 
Tertiary (lower Miocene or Oligocene) : Southwestern Texas coastal plain. 
T. L. Bailey, 1926 (Unlv. Tex. Bull. 2645, pp. 65, 89-105, 178-179). Ohusa memb. 

of Oueydan fm.—Primarily friable tuffaceous clays and Impure bentonltes which 
have evidently been formed by action of streams on underlying Soledad and Pant 
members of Gueydan fm. Thickness 160-i- tt. Is top memb. of Gueydan fm. 
Grades into underlying Soledad memb. of Gueydan fm. and Is uncon. or dlscon. 
overlain by Oakvllle fm. Traced to NW. it overlies, apparently conformably, 
typical Catahoula ss. of Gonzales and Lavaca Counties and occupies strat. position 
of Fleming clay. It Is therefore quite possible it is of lower Mio. age. Named for 
exposures on slopes of La ChuBa Mesa, in SE. McMulIen Co. 

The Gueydan fm. is now considered same as Catahoula tuff, and "Gueydan" 
has been abandoned by both Tex. Geol. Survey and U. S. Geol. Survey. 
The Chusa is therefore now treated as a memb. of Catahoula tuff. 

Chushlna formation. 
Lower Ordovician: Alberta and British Columbia. 
C. D. Waleott, 1923 (Smithsonian Misc CoU., vol. 67, No. 8, p. 468). Chuahina fm.— 

Bluish gray, thin-bedded lss., 1,500 ft. thick, occurring on N. slopes of Phillips and 
Lynx Mtns and Bluings Butte, Bobson Park, B. C. Fossils are Lower Ozarkian. 
Named for Chushlna Glacier. 

P. E. Raymond, 1930 (Am. Jour. Scl., 5th, voL 20, p. 304), assignea this fm. to 
Lower Ord., and to B. C. and Alberta. 

Chuska sandstone. 
Tertiary (Eocene?) : Northwestern New Mexico and northeastern Arizona. 
H. E. Gregory, 1916 (U. S. G. S. W. S. P. 380). Chuska aa.—White and gray porous 

cross-bedded ss., 700 to 900 ft, thick. Overlies Tohachl sh,, probably with uncon, 
Uncon. underlies basic lavas. Named for Chuska Peak, McKinley Co., NW. New 
Mex. 

Cibao limestone. 
Ter t ia ry : Puerto Rico. 
B. Hubbard, 1920 (ScL, n. s., voL 61, p. 396). 

Cibola limestone. 
SUurian (?) : Southwestern New Mexico (Silver City distr ict) . 
C. [E.] Keyes, 1915 (Iowa Acad. Scl. Proc, vol. 22, pp. 257-259; Conspectus of geol. 

fms. ot N. Mex., pp. 3, 6). Cibola lss.—Important mld-Silurlc Is. memb. outcrop
ping at Cibola mill, at Silver City. Thickness 175 ft. Underlies Naiad Is., and 
with it comprises Santa Rltan series. Assigned to Sil. 

Cibolo formation. 
Permian: Southwestern Texas (Shafter district, Presidio County). 
J. A. Udden, 1904 (Univ. Tex. Min. Surv. Bull. 8, pp. 10-25). Cibolo Iss.—Consist 

of (descending) : Hard yellow dolomltic is., 650 ft.; dark, even-bedded, compact Is., 
Including some sandy strata. 470 ft.; thin-bedded Is. containing sponge spicules, 
85 ft.; grayish white, heavy-bedded, brecciated Is,, 133 ft,; gray marly sh,, con
taining some lenticular ledges of organic and siliceous sand, forming basal transi
tion beds, 100 ft, Fossiliferous, Top tm, of Chinati series, Uncon, underlie 
Lower Cret Presidio beds and overlie Alta beds. 
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P, B, and R, E. King, 1929 (A, A, P, G, Bull., vol. 13, p. 908). state that under
lying Clenegulta and Alta beds o( Udden have been proved to be Perm. 

N a m e d for Cibolo Creek a n d Cibolo r a n c h , P r e s i d i o Co, 

C lenegu l t a beds . 
P e r m i a n : S o u t h w e s t e r n T e x a s ( S h a f t e r d i s t r i c t , P r e s i d i o C o u n t y ) , 
J, A, Udden, 1904 (Unlv, Tex, Min, Surv, BuU, 8, pp, 10-25), Clencguita beds.— 

Chiefly dark or almost black shales, but containing alternations of heavy lenticular 
masses of mortar rocks (Indurated mixture of ca lc mud and siliceous fragments 
of variable sizes and wear) , cgls,, dark Iss,, and mixtures ot these materials. 
Thickness 1,000 ft, Fossiliferous. Basal fm. ot Chinati series. Underlies .ilta 
beds and overlies gronite. 

P. B. and R. E. King, 1929 (A. A. P. G. Bull., vol, 13, p, 908), Clenegulta and 
Alta beds, of Shafter region, formerly classed as Penn,, have been proved to be 
ot Leonard (Perm,) age. 

N a m e d for C lenegu l t a r a n c h , P r e s i d i o Co, 

C i e r b o s a n d s t o n e . ( I n S a n P a b l o group , ) 
Miocene ( u p p e r ) : W e s t e r n Ca l i fo rn ia ( M o u n t Diab lo r e g i o n ) , 
B, L. Clark, 1921 (Jour, GeoL. vol. 29. pp. 580-614). Cierbo grnuih—1)m use of 

San Pablo for upper Mio. series of deposits on West Coast makes It necessary 
to dispense with the use of that name for a part of the group. The name 
Cierbo Is therefore used In this paper In referring to middle group of San Pablo 
series. Type section of the Cierbo is in S. side of Canada del Cierbo near 
Carquinez Straits. These marine beds are recognized only in general region of 
San Francisco .Bay, where they lie dlscon. below Santa Margarita group and 
rest dlscon. on Briones group. 

B. L. Clark and A. O. Woodford, 1927. (See 1927 entry under San Pablo group.) 
B. L. Clark, 1930 (Geol. Soc Am. Bull., vol. 41, pp. 751-770), included Cierbo fm. 

In San Pablo group, as explained under San Pablo group. This Is present ac
cepted deflnition of U. S. Geol. Survey. 

C i m a r r o n g r o u p . 

P e r m i a n : C e n t r a l s o u t h e r n Ka nsas . 
F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 0, pp. 3. 18-^8). Cimatron series — 

Upper part (1,100 to 1,250 ft, of prevailingly red unfossiliferous rocks) of Perm, 
of Kans. Overlies, probably uncon., the Big Blue or Is.-bearing series ot Perm, 
and uncon. underlies Cret. deposits. Divided into ten fms. (descending) ; Big 
Basin SB., Hackberry shales. Day Creek dol.. Red Bluff sss.. Dog Creek shales. 
Cave Creek gypsums. Flower-pot shales. Cedar Hills sss.. Salt Plain measures, 
and Harper ass. 

N a m e d for C i m a r r o n R ive r , K a n s . 

t C i m a r r o n f o r m a t i o n . 

A t e r m a p p l i e d by C. R. K e y e s (Am. J o u r . S e t , 4 th , vol . IS , pp . 360-3G2, 

1904) to 1,000 ft. of sss . a n d sh. of N. Mex. uncon . u n d e r l y i n g C o m a n c h e , 

depos i t s , ove r ly ing t h e Cnrbf., a n d n.<;.signed by h im lo T r i a s s i c , In a 

l a t e r pub l i ca t i on (Am, J o u r , Sci,, 4 th , vol, 20, p, 425, 1905) h e a s s i g n e d 

the se rocks to P e r m , 

C i m a r r o n C r e e k l a t i t e . 

T e r t i a r y (Miocene or P l iocene) : S o u t h w e s t e r n Co lo rado ( O u r a y r e g i o n ) , 
W, Cross and E, Howe, 1907 (U. S. G. S, Ouray folio. No. 153). Cimarron Creek 

latite.—Quartz pyroxene latite. Intrusive Into Potosl volcanic series. Especially 
common In drainage of Cimarron Creek in Ouray and Lake City quads. 

C l m a r r o n l a n se r ies . 

A t e r m i n t r o d u c e d by C. R. K e y e s ( I o w a Acad . Sci . P r o c , vol. 16, p p . 1 5 9 -
163, 1909) for t h e p o s t - G u a d a l u p i a n Carbf . rocks of Rio G r a n d e Val ley , 
w h i c h he d iv ided in to ( d e s c e n d i n g ) Moencopie sha les , u n n a m e d sss. , a n d 
Pecos sha l e s . H e a l so app l i ed the n a m e to supposed ly equiv . d e p o s i t s in 
o t h e r S t a t e s , for example , to t h e I ' e rm. ( ? ) gyp. in I o w a t h a t h a s been 
ca l led " F o r t Dodge g y p . " 
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tClnoinnati group. 
Originally proposed for the rocks now called Cincinnatian series. For defl

nition see U. S. G. S. BuU. 769, p. 85. 

tCanclnnati shale. 
A name applied in early repts to Maquoketa sh. of Miss. VaUey. 

tCinclnnati limestone. 
Upper Ordovician: Southwestern Ohio. 
W. W. Mather, 1859 (Rept. State House Artesian Well at Columbus, Ohio, p. 6), 

applied Incidentally, In one place; the term "Cincinnati Is." to .'the blue Ord. Iss. 
[Cincinnatian series] ot Cincinnati. 

tCJincinnati beds proper. 
Upper and Middle Ordovician: Southwestern Ohio and north-central 

Kentucky. 
E. Orton, 1873 (Ohio Geol. Surv. vol. 1, pp. 370-387). Cincinnati beda proper.— 

Alternating beds of bluo Is. and sh. 425 ft. thick, forming middle part of Cincin
nati group, having tori their Inferior Ilmrtt low water of the Ohio, and for an 
upper bdy the highest stratum found In Cincinnati hills. Divided into HiU Quarry 
beds (at top), Eden sh, (in middle), and River Quarry beds (at base). Overlain 
by Lebanon beds and underlain by Point Pleasant beds. 

Includes Maysville and Eden groups. 
Named because they compose aU of tCinclnnati group visible a t Cincinnati, 

Ohio. 
Cincinnatian series (or epoch). 

A provincial series of Upper Ord, rocks iu the Eastern States, and the time 
covered by their formation. Includes Utica to Richmond, both inclusive, 
as defined by U. S, Geol, Survey and geologists generally, but some geol
ogists exclude the Richmond, For deflnition see U, S, G, S. BuU. 769, pp. 
85-86. 

Clncinnatic system. 
C. Schuchert and W. H. Twenhofel, 1910 (Geol. SocAm. Bull,, vol. 21, p. 694), 

[Essentially same as Cincinnatian series of U, S, Geol, Survey,] 

Cincinnatus sandstone. 
Upper Devonian: O n t r a l New York. 
J. M. Clarke, 1903 (N, Y, State Mus, Hdb, 19, p, 24 and chart). In typical section 

In Cortland Co. the Ithaca beds are divided Into (descending) : Cincinnatus f.aga, 
Otsellc sands and shales, and Sherburne ss. [On chart Cincinnatus sa. is used.] 

C. A. Hartnagel. 1912 (N. Y. State Mus. Hdb. 19, p. 82 and chart). Cindnnatua 
flags (from Cincinnatus Twp, Cortland Co,) is applied to the later beds of the 
Ithaca specially characterized by Spirifer mesastriaUa. Typical exposures are along 
Otsellc River, 

G, H. Chadwlck, 1935 (Am, Mid, Nat,, vol, 16, No, 6, p, 858), Oneonta red beds 
is = Cincinnatus ss. and probably underlying Otsellc also. 

Cinnamon. 
Little Cinnamo7i of drillers of eastern Ohio has been identifled as Sunbury 

sh., but W. Stout et a t , 1935 (Geol. of n a t gas, A. A. P. G., p. 905), 
state it is now identified as Huron sh., aqd that the Big Cinnamon of 
the drillers is CHeveland sb. 

Cinnemousun limestone. 
Pre-Cambrian: British Columbia. 

R. A. Daly, 1912 (Canada Geol. Surv. Summ. Bept. 1911, p. 167). 

Cinquefoil limestone. 
Upper Devonian: Alberta (Interlaken to the Palisade). 
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p. E. Eaymond, 1930 (Am. Jour. Set, 5th, vol. 20, pp. 298, 300). Cinquefoil la.— 
The western whoUy calc. facies of upper part of Upper Dev. Thickness 2,500 f t 
Well exposed on Cinquefoil Mtn, Corresponds to Upper Dev. Boule, Coronach, 
Fiddle, and Kiln fms, of area to E. 

C i n t u r a f o r m a t i o n . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r n A r i z o n a (Bisbee 

r e g i o n ) . 

P. L, Ransome, 1904 (U, S, G. S, P, P. 21, pp, 56, 68), Cintura fm.—Strongly 
resembles underlying Morita fm,, from which It is separated by Mural Is, Con
sists of (descending) : (1) 600 f t of reddish nodular sh. Interbedded with flaggy 
cross-bedded sss., one of latter (about 200 ft. below present top of fm.) being of 
pale cream color; (2) 300 ft. of flaggy cross-bedded gray and buff sss. with occa
sional layers of red sh. ; (3) 700 to 800 ft. of red nodular sh. with occasional beds 
(some 6 ft. thick) of buff ss., and very subordinate beds or lenses of Impure, greenish 
nodular Is. ; (4) 100 to 150 ft. of red sh., thin-bedded ass., and aren. gray or 
greenish Iss., some of latter fosalUferous ; and (5) 10 to 15 ft. of buff qtzite. Total 
thickness a t least 1,800 ft. ReBts conformably on Mural Is. Uncon. overlain 
by Qua t deposits. Is top fm. of Bisbee group, of Comanche age. Named for 
Cintura HIU, near N. edge of Bisbee quad. 

C i n t u r a n ser ies . 

N a m e p roposed by C. [R . ] K e y e s ( P a n - A m . Oeol. , vol. 64, No . 2, 1935, pp . 
125-140) t o cover t h e depos i t s n a m e d C i n t u r a fm. by P . L . R a n s o m e . 
K e y e s d i v i d e s t h e s e d e p o s i t s i n t o ( d e s c e n d i n g ) D i x i e sh. , M e x i c a n ss. , 
a n d F o r r e s t sh . 

C i rc l e e ros ion cycle . 
P l e i s t o c e n e : C e n t r a l w e s t e r n W y o m i n g . 

E. Blackwelder, 1915 (Jour. Geol., vol. 23, pp. 310, 316-340). Interglaclal erosion 
cycle following Buffalo stage of glaciation and preceding Bull Lake stage of 
glaciation In central western Wyo. A flne remnant of a prominent terrace of 
this cycle stands out Just E. of Circle post-oflJce, on Wind River. 

C i r c l e vo lcan ics . 

M i s s i s s i p p i a n ( e a r l y ) : N o r t h e a s t e r n A l a s k a (Eag le -C i rc l e d i s t r i c t ) . 

J. B. MerUe, Jr., 1930 (U. S. G, S, BuU, 816, p. 85). Circle volcanics.—Essentially 
basaltic lavas of greenstone habit, but Includes some Interbedded sediments, 
chiefly argillite and chert, with some tuffs and flow breccias. Named for exposures 
along E, bank of Yukon River for about 15 ml, upstream from Circle, Assigned 
to early Miss, on basis of s trat , position and correlation, 

Cisco f o r m a t i o n ( a l s o Ciaco g r o u p ) . 

P e n n s y l v a n i a n : Cei>tral n o r t h e r n a n d c e n t r a l T e x a s . 

E. T, Dumble, 1890 (Tex, Geol, Surv, 1st Ann, Rept,, pi, 3, p, Ixvll), Waldrip-Ciaco 
aeriea.—Alternating clays, shales, flre clays, and Iss,, with coal seams, overlying 
Brownwood-Ranger series and underlying Coleman-Albany aeries, 

W, F, Cummins, 1891 (Tex, Geol. Surv. 2d Ann. Rept , pp. .361-398).. Ciaco div.— 
Cgls., sss., Iss., cloys, and sandy shales, 840 ft. thick, overlying Canyon dlv. and 
underlying Albany dlv. [Wichita fm.]. 

P. B. Plummer and R. C. Moore, 1922 (Jour, GeoL, vol. 30, pp. 24, 31, e t c ; Unlv. 
Tex, Bull. 2132), divided Cisco group into (descending) Putnam, Moran, Pueblo, 
HarperBvllIe, Thrifty, and prnham fms. B. H. Sellards, 1933 (Univ, Tex, BuU. 
3232), excluded Putnam and Moran fms, from Cisco group and included them In 
Wichita group ( P e r m ) , and this is present classlflcatlon of U, S, Oeol, Survey. 

N a m e d for Cisco, E a s t l a n d Co, 

Cisco B r a n c h f ac i e s . 

N a m e app l i ed by P . B , S tockda l e ( I n d , Dep t , Cons,, Div, Geol, P u b , 98, pp . 76, 

197, 210, etc. , 1931) to a l i tho logic d e v e l o p m e n t of h i s F l o y d s K n o b fm, in a 

p a r t of s o u t h e r n I n d . 
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Ci t ade l ser ies , 

Ordov ic i an : Quebec, 

E. W, BUs, 1890 (Geol. Soc Am. Bull., vol. 1, p. 467). Included In Quebec group. 

C i t i co c o n g l o m e r a t e . 

L o w e r C a m b r i a n : E a s t e r n T e n n e s s e e a n d w e s t e r n N o r t h Ca ro l i na . 

A, Keith, 1895 (U, S, G, 8, KnoxvlUe folio. No. 16, p. 2), Citico cgl.—Entirely 
sUiceous, varying from flne white ss, to coarse quartz cgl,, with a few thin beds of 
sandy si, Changes from flne to coarse sediment very sudden and accompanied 
by changes in thickness from 50 to 800 ft,, the coarse beds being thickest. Total 
thickness of fm, 50 to 800 ft. OverUes WUhlte si, and underUes Pigeon si. [Fore
going Is original deflnition of fm. The name, however, was incidentally used by 
C. D. Waleott In 1894 (Geol. Soc Am. BulL, vol. 5, pp, 196,197), as "siliceous Citico 
cgl, (Keith)," which caps WUhlte sL in Tenn,] 

N a m e d fo r Ci t ico Greek, Monroe (3o., T e i m . 

C i t r o n e l l e f o r m a t i o n . 
P l i o c e n e ( u p p e r , m i d d l e , a n d l o w e r ) : Gul f C o a s t a l P l a i n f r o m w e s t e r n 

F l o r i d a a n d s o u t h e r n Georg i a to e a s t e r n T e x a s , inc lus ive . 

G. C. Matson, 1916 (U, S. G, S, P, P. 98L and 98M, pp, 167-197), The name 
Citronelle fm. is applied to sediments of PUo, age, chiefly nonmarine, that occur 
near seaward margin of Gulf Coastal Plain, extending from short distance E, of 
W, bdy of Fla, westward to Tex. [Described on other pages as yellow and red 
sands and clays, locally gray where unweathered, with much gravel near land
ward margin,] CItroneUe, a town on Mobile So Ohio R, R,, in N,rpart of Mobile 
Co,, Ala,, was chosen as type loc, because of excellent exposures of fm. In its 
vicinity, especially to N, along the railroad for 3 or 4 mL The best collection of 
fossils was obtained from a clay bed a few ml. S. of type loc, near a station called 
Lamberts, where a flora sufficiently well preserved to permit correlation of the 
beds with the Plio. was found. The Citronelle fm. is = part of deposits formerly 
classlfled as "Drift," "Orange sand," and "Lafayette." The name can not be re
garded as a synonym for any of the older terms because In all earUer descriptions 
the old names were made to Include not only Citronelle fm., but overlying alluvial 
and colluvlal sands and gravels and extensive areas of sand and gravel lying far
ther inland and belonging to a numtier of different terranes. In addition, the 
earlier application of the old names were such as to include beds of Pleist. age, 
forming a fringe btw. the PUo. beds and the coast and extending Into the river 
valleys. It uncon. overlies Pascagoula clay and uncon. underlies Pleist. terrace 
deposits. Thickness 50 to 40O ft. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept, pp. 180-181). 
No fossils from Citronelle fm. in Fla. Fossil plants from the fm. In Ala. are 
assigned by Berry to later half of Plio.. but writers believe the fm. may represent 
all or any part of PUo. 

F. B. Plummer, 1933 (Tex. Unlv. Bull. 3232), applied Citronelle group to PUo. de
posits of Tex. coastal plain, as explained under Goliad aand. In this group he 
Included GoUad fm. and overlying "unnamed Pliocene? sand," and stated that It 
rested uncon. on Lagarto fm. (as restricted by him) and that It was overlain by 
Lissie fm. The U. S. Geol. Survey has not yet adopted this deflnition of 
Citronelle. 

N a m e d for e x p o s u r e s a r o u n d Ci t rone l l e , Mobi le Co., A la . 

Ci ty Bluffs s h a l e . ( I n S h a w n e e f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n I o w a a n d n o r t h w e s t e r n Missour i . 

G. L. Smith, 1909 (Iowa Geol. Surv. vol. 19, pp. 613, 615, 617, 622, 631). City 
Bluffs shales.—Gray and yeUow shales, 210 ft. thick, with three thin beds of Is. 
Forms middle part of Atchison shales. Underlain by cap rock of Nodaway coal 
[on p. 628 Nodaway coal Is included In City Bluffs shales] and overlain by Tarkio 
Is. Included in Missouri stage. 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub., vol. 9, No. 2) , stated 
City Bluffs 8h. = Scranton sh. 

N a m e d for City Bluffs (now k n o w n a s B u r l i n g t o n J u n c t i o n ) , N o d a w a y 
Co., Mo. 
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Ci ty L a k e s a n d s t o n e m e m b e r (of S p r i n g e r f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

R. Roth, 1928 (Econ. GeoL, voL 23, p. 45). [See under Overbrook ss. memb. Deriva
tion of name not stated.] 

t C i t y Ledge s a n d s t o n e . ( I n C u y a h o g a f o r m a t i o n . ) 

M i s s i s s i p p i a n : Ohio a n d n o r t h e a s t e r n K e n t u c k y . 

B. B. Andrews, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, pp. 66, 67, 68). City Ledge.— 
Famous stratum of ss., 3 f t 5 In. to 4 ft. 6 In. thick, called "city ledge." Separated 
from Waverly black si. below by 5 ft. 4 in. of clay and sh. Overlain by 5% ft. of 
toft bluish sh. Quarried at Rockville and Buena Vista, Ohio. 

N o n g e o g r a p h i c n a m e . T h e bed be longs i n B u e n a V i s t a ss. memb. of 

C u y a h o g a fm. 

C l a g g e t t f o r m a t i o n . (Of M o n t a n a g roup . ) 
U p p e r C r e t a c e o u s : C e n t r a l n o r t h e r n , e a s t e r n , a n d c e n t r a l .southern Mon

t a n a a n d E l k B a s i n region of c e n t r a l n o r t h e r n W y o m i n g . 

J . B. Hatcher and T. W. Stanton, 1903 (ScL, n. s., vol. 18, pp. 211-212). Claggett 
fm.—Marine shales and sss., 400 ft. thick, overlying Eagle tm. and underlying 
Judith River beds. Named for old Fort Claggett [now called Jud i th ] , at mouth 
of Judith River, in neighborhood of which the fm. is well developed. 

T. W. Stanton and J. B. Hatcher, 1905 (U. S. G. S. Bull. 257, p. 13). The beds 
to which name Claggett fm. has been given lie above Eagle fm. and below Judith 
River beds. In neighborhood of Judith (old Fort Claggett), where they are well 
exposed, they have total thickness of 400± ft. and consist largely of dark 
clay shales with variable intercalated bands and beds of ss., especially In upper 
half. The dark shales of lower part of fm. contain many calc. concretions 
containing fossils [listed]. The yellowish ss. beds higher in fm., especially 
one 200+ ft. from top and another near summit, are often locally very fossll
iferons [fossUs Usted]. 

C l a i b o r n e g r o u p . 

E o c e n e ( m i d d l e ) : Gulf C o a s t a l P l a i n f rom Georg ia to s o u t h e r n T e x a s . 
T. A. Conrad, 1847 (Phila. Acad. Nat. Sci. Proc, .voL 3, pp. 28(^282). [Described 

106 new fossil species from Eocene of vicinity ot Vicksburg, Miss. Divided the 
Eocene into "Upper or Newer Eocene,'' and "Lower or Older Eocene," and stated 
that Vioksburg group belongs to former and Claiborne sands to latter. Neither 
Vicksburg group nor Claiborne sands was described.] 

T. A. Conrad, 1856 (Phlla. Acad. Nat. Scl. Proc , voL 7, pp. 257-258). [See 1856 
entry under Vicksburg group.] 

B. W. Hllgard, 1860 (Rept Geol. and Agric Miss., pp. 108, 123-128), described 
Claiborne group as consisting of: 

"Calcareous Claiborne group (marls and Umestone, white, sometimes indurate, 
and blue). 

Lignitic clays and sands ot North Clarke County. 
Biliceoua Claiborne group (siUceous sandstones and claystones)." 

B. W. Hilgard, 1867 (Am. Jour. ScL, 2d, vol. 43. p. S3). Cioiborne group proper,— 
The blue marl and white marlstone which I designate "Calcareous Claiborne" 
group In my Eept are strictly = the typical fosslliferons sand . a t Claiborne with 
the underlying Is. bed. Underlies Jackson group and overiies Siliceous (Tlalborne 
or Buhrstone group. [This restricted deflnition of Claiborne group was used for 
many yetu:8.] 

I n 1894 (Am. J o u r . S e t , 3d, vol . 47, pp . 303-304) G. D. H a r r i s i nc luded 
t h e t B u h r s t o n e ( T a l l a h a t t a fm . ) i n h i s L o w e r C l a i b o r n e s t age , b u t o t h e r 
w r i t e r s c o n t i n u e d for seve ra l y e a r s to exc lude i t f rom C l a i b o r n e g roup . 
I n 1900 T. W . V a u g h a n (U. S. G. S. Mon. 39) inc luded i t in h i s Cla i -
b o m i a n s t age , bu t E . A. S m i t h of Ala . Geol. Su rvey , con t inued t o ex
c lude t t I n 1920, howeve r , J . E . B r a n t l y (Ala . Geol. Su rv . BuU. 22) 
Included Tallahatta fm. In Claiborne group. The U, S. Geol. Survey 
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has since 1906 included TaUahatta in Claiborne group. 'The Claiborne 
group as now understood is characterized by a distinctive fauna, is over
lain by Jackson fm. and underlain by Wilcox group. It is chiefly of 
marine origin and in Miss, is divided into following fms. (descending) : 
Yegua (tCockfleld) fm, = Gosport sand of Ala, and includes tClaiborne 

sand and ^Ostrea sellaeforniis beds of earlier repts. 
Lisbon fm. (type in Ala). a* w . . . * T 
m 1, 1, .̂ . X /+T. V. ^ ^ ,^ , . , ^ = S t Maurice fm. of La. TaUahatta fm. (tBuhrstone) ; (type in Ala.). 

In Tex. it is divided into (descending) Tegua, Cook Mtn, and Mount Selman 
fms. and Carrizo sand. 

Named for exposures at Claiborne Bluff and Claiborne Landing, on Ala
bama River, Monroe Co., Ala. (The Tallahatta fm. is not there ex
posed, but is exposed a few mi. up the river.) 

tClaiborne sand. (In Claiborne group.) 
Eocene (middle) : Southern Alabama and Mississippi. 
T. A. Conrad, 1847 (Phlla. Acad. Nat. Scl. Proc, vol. 3, pp. 280-281), described 

new fossils from Vicksburg group, divided the Eocene into Upper or Newer Eocene 
and Lower or Older Eocene, and stated that Vicksburg group belongs to former and 
Claiborne sand-9 to latter. Neither Vicksburg group nor Claiborne sands is de
scribed, but Conrad stated he refers to the sand at Claiborne, Ala.; also that his 
"Lower or Older Eocene" Is characterized by Ostrea sellaeformis, which occurs 
abundantly beneath the fossiliferous .sands at Claiborne, 

In 1887 (U, S, G, S, Bull. 43, pp, 29-80) E. A. Smith and L. C. Johnson 
published a detailed section of Claiborne bluff, in which Claiborne sand 
is defined as consisting of 15 to 17 ft. of ferruginous saud, holding vast 
numbers of comminuted as well as well-preserved shells, with thin 
bands of lignite near center and laminated gray clays with leaf impres
sions forming upper part along the ferry road. Their section shows 
it resting on tOstrea sellaeformis beds and underlying 6 ft. of coarse 
ferruginous sand, with glauconlte, fossiliferous, passing below iuto more 
calc. material, which is indurated and projects from the face of tbe 
bluff. 

Is a bed in upper part of Gosport sand, top fm. of Claiborne group in Ala. 
and in upper part of Tegua fm. of Miss. The use of Claiborne in this 
narrow sense has been abandoned for the name in the broader or group 
sense. 

Named for exposures at Claiborne Bluff, on Alabama River, in Monroe Co,, 
Ala. 

Claiborniau, 
Time term used by some authors to cover the interval of Claiborne group 

(middle Eocene). 

CHallam formation. 
Miocene and Oligocene: Northwestern Washington, 
R, Arnold, 1906 (GeoL Soc Am, Bull,, vol, 17, pp, 451^68, map). Clallam fm.— 

Cgl, and breccia alternating with ss. and sh., also much clayey sh, and coal-
Thickness 15,000 ft, Uncon. underlies Quinaielt fm. and uncon. overlies Crescent 
fm. Upper part Mio. and lower part Olig. Well exposed In region btw. Clallam 
Bay and Pillar Point. 

C. E. Weaver, 1910 (Wash. Geol. Surv. Bull. 13, p. 202, map), restricted Clallam 
fm. to the Olig. marine deposits, and stated there is probably an uncon. btw. the 
Mio. (Area montereyenais zone) and Ollg. parts ot the fm. as previously deflned. 
"Lower two-thirds of area mapped as Clallam is of Olig. age." 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc, vol. 64, No. 2, pp, 
245, 201-264), If name Clallam Is to be used It should be restricted to the Mio. 
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beds, as its founder (Arnold) in 1913 limited It to the beds of Monterey-Temblor 
age In the NW. Arnold and Hannibal considered Clallam to be = Monterey-
Temblor fm. of Calif. I t seems advisable to retain name Clallam fm. at present. 
Weaver's so-called Clallam fm: appears to be identical with Astoria series as used 
by Arnold and Hannibal. 

C l a m B a n k ser ies . 

L o w e r D e v o n i a n : N e w f o u n d l a n d . 

C. Schuchert and C. O. Dunbar, 1934 (Geol, Soc Am, Mem, 1, p, 104). 

C l a n s a y e s beds . 

C r e t a c e o u s : Mexico, 
E, Bose and O. A, Cavlns, 1927 (Unlv, Tex, Bull, 2748, p, 85). 

C l a r e m o n t s h a l e . ( I n M o n t e r e y g roup . ) 

Miocene ( m i d d l e ) : W e s t e r n Ca l i fo rn ia ( S a n F r a n c i s c o r e g i o n ) . 

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193). Claremont ah.— 
Bituminous sh. In Sobrante anticline It Is in part soft and distinctly shaly or 
chalky and In places contains a large admixture of flne detrltal material, but in 
Berkeley Hills it is notably cherty, consisting of beds of hard flinty chert alter
nating at regular intervals with partings of sh. Thickness 250 to 1,000 ft. A 
fm. of Monterey group. UnderUes Oursan ss. and overUes Sobrante BS. Named for 
exposures on Claremont Creek, Concord quad. 

t C l a r e m o r e f o r m a t i o n . 
P e n n s y l v a n i a n : N o r t h e a s t e r n a n d c e n t r a l e a s t e r n O k l a h o m a . 

C. N. Gould, D. W. Ohern, and L. L. Hutchison, 1910 (Okla. State Unlv. Research 
Bull. 3, pp. 6, 7, 10). Olaremore fm.—Approx. = Fort Scott. Is. of Kans., which Is 
correlated with Calvin ss. of Coalgate folio. Includes three lss. and two sh. beds, 
the lower Is. coming in below Fort Scott Is. of Kans., which consists of two Is. 
beds and one eh. bed. Basal fm. of Tulsa group. 

D. W. Ohern, 1910 (Okla. State Unlv. Research BuU. 4, p. 15). Olaremore fm.— 
Shales and lss., one prominent ss., and 2 or more coals. Thickness 50 to 135 ft. 
Underlies Labette .sh. and overlies Vinita fm. Includes Fort Scott Is. and upper-
moat part of Cherokee sh. Named for Claremore, Rogers Co. 

C l a r e n d o n beds . 
P l i o c e n e : P a n h a n d l e of T e x a s . 

J . W. Gldley, 1903 (Am. Mus. Nat. Hist. Bull., vol. 19, pp, 632-635). OToren/Jon 
beds.—Local name proposed for deposits heretofore called Loup Fork in this region. 
Chiefly cross-bedded sands and sss. Intermixed and cross-bedded with yellow and 
bluish sandy clays. Thickness 400 ft. Upper Mio. fossils, Beds Identical with 
Goodnight (Paloduro) beds, which name as a distinct horizon should be abandoned, 

H, F, Osborn, 1018 (Am, Mus, Nat, Hist, Mem, n, s,, vol. 2, pt, 1, pp, 25, 26). 
Clarendon beda are Upper Mio, or Lower Plio, 

H. P. Osborn, 1918 (Geol, Soc Am, Bull,, voL 32, p, 330), cited a sub-family of mas
todon as appearing in "the Lower Pliocene of the Clarendon beds of Tex," 

G, G, Simpson, 1933 (Am, Mus, Nat, Hist, BuU,, voL 67, p, 98). Clarendon and 
Goodnlght-Hemphill a re both distinctly older than Blanco. 

T h e r e seems t o n o w be u n a n i m i t y of opinion t h a t t h e r e is n o Mio. in t h i s 

p a r t of Tex . AU of these beds a r e m a p p e d a s O g a l l a l a fm. (P l io , ) on 

1937 geol. m a p of T e x . 
N a m e d for C l a r e n d o n , D o n l e y Co. 

C l a r e n d o n g r a v e l . 
P l e i s t o c e n e : N o r t h w e s t e r n P e n n s y l v a n i a ( W a r r e n C o u n t y ) . 

B. H, Williams, Jr,, 1920 (Am, Phil. Soc, P roc , vol, 59, pp, 62, 78). The follow
ing glacial outwashes were dropped during the discharge ot Conewango Ponding 
at Barnes [Warren Co.] : (1) Clarendon gravela (coarse gravel with Interbedded 
quicksand); (2) Upper Indian Hfllow sands, which underlie Clarendon gravels; 
(3) Lower Indian 'Hollow sands, 0 to 125 ft, thick, along the Conewango, which 
rest In the (4) blued sticky Conewango clay (sometimes over 200 ft. thick, and 
carrying wood fragments and logs). All referred to Kansan stage. 

N a m e d for C l a r e n d o n , W a r r e n Co. 
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Clarendon sand. 

Drillers' term. Western Pa. Of Chemung age. Tounger than Oherry 
Grove sand. Lies 125 to 175 ft. higher than Clarendon gas sand, accord
ing to J. P. Carll, 2d Pa. Geol. Surv. Rep t h , 1883. Named for Claren
don, Warren Co., Pa. 

Clarendon Springs dolomite. 

Lower (?) Cambrian: Southwestern Vermont (Rutland CJounty). 

A. Keith, 1932 (Wash. Acad. Scl. Jour., vol. 22. pp. 360, 397), Clarendon Springs 
dol.—Fine-grained dol, of light gray or dove color. Differs from the older Walllng-
ford dol. mainly by absence of ss. and qtzite. Grades up into Shelburne marble, 
without Interbcdding or other notable features. Thickness 100 to 200 f t Type 
loc, Clarendon Springs [Castleton quad.]. Correlates with Milton dol. (Lower 
Camb.), which underlies St. Albans si. 

C. Schuchert, 1933 (Am. Jour. ScL, 5th, vol. 25. pp. 353-381). stated that the fm. 
that underlies St. Albans si. is not true Milton dot, which is Upper Camb., but 
a local basal cgL, 0 to 20 ft. thick, which he named Rugg Brook dol. ogl. and 
assigned to Middle Camb. Keith correlated his Clarendon Springs dol. with so-
called Milton dol. (Rugg Brook cgl. of Schuchert). If this correlation is correct 
the nonfossiilferous Rugg Brook of Schuchert may be Lower Camb., or the unfos
siliferous Clarendon Springs dol. may be Middle Camb. 

ClarenvlIIe series. 
Lower Ordovician: Newfoundland. 

G, Van Ingen, 1914 (Princeton Univ, Contr, to geol, of Newfoundland, No. 4) . CTor-
cnville series.—Basal part of Lower Ord. Dlscon. overlain by Bell Island series 
and underlain by Upper Camb. Divided into (descending) Riders Brook, Maid
ment, Apsey, and Brown Mead fms. Correlated with Tremadoc of Europe. [Deri
vation of name not stated.] 

Clarion coal group. (In Allegheny formation.) 

Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 

H. D. Rogers, 1858 (C3eol. Pa., vol. 2, pt. 1, pp. 474-477). Clarion group, 100 to 
200 ft. thick. Underlies Freeport or contorted ss. ond overlies Tionesta ss. 
Includes Kittanning coal (75 ft. below top). Ferriferous Is., Clarion coal, and 
Brookvllle coal (0 to 15 ft. above base). 

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. H,, p. xxill). Lower Productive Coal 
Measures [Allegheny fm.] divided Into (descending) Freeport coal group, Kittan
ning coal group, and Clarion coal group. 

I. C. White, 18T8 (2d Pa. Geoi. Surv. Rept. Q). Clarion group extends from top of 
Buhrstone Iron ore that overlies Ferriferous (Vanport) Is. to base of flre clay 
that underlies Brookvllle coal. 

Q. H. Ashley, 1926 (Pa. Topog. and Geol. Atlas No. 65, Punxsutawney quad., pi. 4, 
p. 29). Clarion fm, extends from top of Vanport Is. to top of Homewood fm. 

Clarion coal group is treated by U. S. Geol. Survey as an economic memb. 

in lower part of AUegheny fm., extending from top of Vanport Is. memb. 

to top of Pottsville fm., of which Homewood ss. is top memb. 

Clarion sandstone member (of Allegheny formation). 

Pennsylvanian: Western Pennsylvania and Maryland and eastern Ohio. 

J. J, Stevenson, 1878 (2d Pa, Geol, Surv, Rept, K,), Clarion aa,, 86 ft. thick, lies 
10 ft. below Clarion coal and 30 ft. above Brookvllle coal in Payette and West
moreland Counties. 

H, M, Chance, 1884 (2d Pa, Geol. Surv. Rept. H,, p. 26). In some localities (In 
Clearfleld Co.) the whole Interval from Kittanning Lower coal down to Brookvllle 
coal is occupied by Clarion aa. This ss. singularly resembles Homewood ss., being 
often massive and conglomeratic and in some places a true cgl., but It Is more 
commonly a rather friable yellowish ss. 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11. pl. 6), applied Clarion as. to a ss. 
overlying the Clarion coal. in Pa.. W. Va., and Md., and did not apply any 
name to the ss. beneath the Clarion coal. 
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Cla r ion c lay . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a . 

W. G. Piatt, 1880 (2d Pa. Geol. Surv. Rept. H,) . Clarion fire clay, 2 to 7 ft. thick, 
underlies Clarion coal and overlies Clarion ss. in Armstrong Co. 

C l a r i o n f o r m a t i o n . 

See u n d e r C l a r i o n coal g roup , G. H . Ashley , 1926. 

C l a r k f o r m a t i o n . 
P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in ia a n d s o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell, 1896 (U. S. G. S. Pocahontas folio, No. 26, p. 3) . Clark fm.— 
Alternating sss.. shales, and coals, with iieayy ss, at bottom and top. Limited l)elow 
by top of Pocahontas (No, 3) coal and above by base of Quipnimont coaL Thick
ness 430 to 440 ft. 

Over l ies P o c a h o n t a s fm, a n d u n d e r l i e s Q u i n n i m o n t sh . 
N a m e d for C la rk G a p , in F l a t T o p Mtu, Merce r Co,, W, Va. 

t C l a r k C o u n t y l i t t o r a l s . 

U p p e r C r e t a c e o u s (Gulf se r i e s ) : S o u t h w e s t e r n A r k a n s a s . 

R. T. Hill, 1888 (Ark, Geol, Surv, Ann. Rept. 1888, vol. 2, pp. 79-83). The deposits 
spoken of here as "Clark County tittoi-ats," namely, "the second blue dirt ," "Koster 
Joint clays," and "Big De Gray beds," are purely local, and have therefore been 
given no place in synoptical table of widespread fms. of SW. Ark. Are probably 
littoj'al or near shore beds deposited at time when Big Deciper fm.. High Bluff 
blue sands, Washington or High Bluff greensands, Marlbrook-Columbus chalk 
marls. Brownstown marls, and 'SVhite Cliffs chalk were being deposited in deeper 
waters. 

Now d i f fe ren t ia ted in to s eve ra l fms . P r o b a b l y inc lude NacatQch sand , S a r a 

toga cha lk , M a r l b r o o k m a r l r e s t r i c t ed a n d A n n o n a cha lk . 

N a m e d for ex[)osures in C la rk Co. 

C l a r k e i n t e rg l ac l a l . 
P l e i s t o c e u e : O n t a r i o . 

A. P. Coleman, 1909 (Ontario Uur. Mines Ann. Rept., vol. 18, pt. 1, p, 297). 

C l a r k e oil zone. 
S u b s u r f a c e beds , of P l io . age , e n c o u n t e r e d in wel ls in S a n t a F e oii field, 

Los Angeles Co., Calif,, t h a t lie l ower t h a n O'Connell oil zone a n d h i g h e r 
t h a n H a t h a w a y zone, 

t C I a r k F o r k beds . 

Eocene ( b a s a l ) : Wor th -cen t ra l W y o m i n g ( B i g h o r n B a s i n r e g i o n ) . 
W. Granger, 1914 (Am, Mus, Nat. Hist. Bull., vol. 33, p. 204). Clark Fork beds.— 

Low-lying gray shales, sparingly fossiliferous and 500 ft. thick, occurring at SW. 
base of McCulloch Peak and in vicinity of low divide btw. Clark Fork and Bighorn 
basins N. of Ralston. Underlie Sand Coulee beds (lower E o ) , perhaps with angu
lar uncon,, and rest on beds of undet, age, perhaps Fort Union, or perhaps Cret, 
Perhaps belong to Paleocene series. Named for Clark Fork basin. 

Accord ing to H, F , Osborn (U, S, G. S. Mon, 55, 1929) t he se beds a r e a 
m a m m a l f a u n a l zone in b a s a l j m r t of W a s a t c h fm. 

C l a r k P e a k s c h i s t . 

Pa leozo ic a u d info lded T r i a s s i c ( ? ) : S o u t h e a s t e r n A l a s k a ( J u n e a u r e g i o n ) . 

G. C. Martin, 1026 (U. S. G. S. Bull. 776, pp. 93. 94. 247). Clark Peak sdiist.— 
Schistose rocks derived from si., ss., Is., and cgl. Oldest fm. exposed in Juneau 
dist. Underlies Perseverance si. (Trlassic or older). Writer believes it is Paleozoic, 
but may include some Infolded Triassic beds. 

N a m e d for C l a r k P e a k , J u n e a u d i s t . 
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C l a r k R e s e r v a t i o n l imes tone . 

S i l u r i a n ( ? ) : C e n t r a l N e w Y o r k ( O n o n d a g a C o u n t y ) . 

B. Smith, 1929 (N. Y. State Mus. Bull. 281, pp. 26, 27, 30-36). Clar* Reservation, 
Is.—Compact blue Is., usually sharply separated from overlying JamesvlIIe Is, and 
underlying Elmwood beds, aU included in Manilas group. Undoubtedly Included In 
Vanuxem's Manilas, Some authors have Included this Is, and overlying JamesvlIIe 
Is, In Helderbergian, Thickness 0 to 3 ft, 8 in. Named for Clark Reservation 
State Park, slightly over 1 mi, W. of JamesvlIIe, Type section, in cliff S. of the 
lake which Is Included in the park, 

B. Smith, 1935 (N, T, State Mus, BulL 300, p, 18). [See",1935 entry under 
Manlius la.] 

Clarksburg limestone member (of Ctmemaugh formation). 
Pennsylvanian: Southwestern Pennsylvania, western Maryland, West Vir

ginia, and eastern Ohio. 
I, C, White, 1891 (U, S, G, S, BuU. 65, p. 88), Clarkaburg la.—Upper part rather 

slaty ; beneath this the layers are very compact and come out In rhomboldal blocks : 
,some layers are very ferruginous. Thickness 20 to 30 ft. Directly underlies Little 
Clarksburg coal and Is separated from underlying Morgantown ss. by 25 to 40 ft. 
ot soft shales. Finely exposed In vicinity of Clarksburg [Harrison Co., W, Va,], 
along bed ot Elk and the West Fork River, 

See a l so L i t t l e C l a r k s b u r g Is. 

C l a r k s b u r g vo lcan ics . 
P r e - C a m b r l a n ( u p p e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e d i s 

t r i c t ) . 

C. R, Van Hise and W, S, Bayley, 1805 (U, S. G, S, 15th Ann, Rept , p. 604). 
Clarksburg fm.—Greenstones and volcanic cgls. Replaces upper part of Ishpemlng 
fm. and lower part of Michigamme fm. in part of Marquette d is t Extends B, and 
W, from Clarksburg, 

W, S. Bayley, 1897 (U, S, G, S, Mon, 28, pp, 461, 484), Clarksburg fm. is a set of 
interbeddeil tuffs, lavas, sedimentary and volcanic cgls, and breccias and other 
sediments, cut through and through by dikes and bosses of altered diabase or ba
salt, Contemp, with closing stages of Ishpemlng time and opening stages of 
Michigamme time. Overlies Goodrich qtzite. In places rests on Negaunee fm. 
Is overlain by si. of Michigamme fm. 

C. K. Leith, R, J. Lund, and A. Leith, 1935 (U, S. G, S, P, P. 184), Clarkaburg 
volcanics (upper Huronian) underlie Michigamme si, and overlie Greenwood Iron-
fm,; which rests on Goodrich qtzite. [The Greenwood Iron-fm. appears to have 
been included in Goodrich qtzite or Clarksburg volcanics of previous repts.] 

C l a r k s b u r g red sha le . ( I n C o n e m a u g h f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t V i rg in ia a n d s o u t h w e s t e r n P e i m s y l v a n i a . 
R, V, Hennen, 1912 (W. Va. Geol, Surv. Rept Doddridge and Harrison Counties, p. 

240), Clarkaburg red sh.—Bed and variegated sh, 25 to 40 ft, thick, UnderUes 
Clarksburg Is, and overlies Morgantown ss, [Named for Clarksburg, Harrison 
Co,] 

Clarksburg flre clay shale. (In Conemaugh formation.) 
Pennsylvanian: Northern West Virginia. 
R. V. Hennen, 1912 (W, Va, Geol, Surv. Rept Doddridge and Harrison Counties, p. 

236). Clarkaburg flre clay ah.—Fairly pure flre clay sh., 0 to 5 tt . thick, under
lying Little Clarksburg coal and overlying Clarksburg Is. Named because of its 
aBsoclatlon with Little Clarksburg coaL 
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C l a r k ' s Mil l beds . 
L o w e r D e v o n i a n : C e n t r a l P e n n s y l v a n i a ( P e r r y C o u n t y ) . 

E. W. Claypole, 1885 (2d Pa. Geol. Surv. Rept. Fj, pp. 59-62, 181-184). Clark'a MUl 
beds.—Thin-bedded Iss. and calc. shales, 100 to 150 ft. thick. Exposed at Clark's 
Mill, Centre Twp, Perry Co. Divided Into 0 fosslUferous zones. Rests on Lewis-
town (Bossardvllle) Is. Overlain by 8 ft. of black cherty Is. Included In Lower 
Helderberg. 

t C l a r k s v i l l e . 

U p p e r C r e t a c e o u s : S o u t h e r n A r k a n s a s a n d n o r t h e a s t e r n T e x a s . See t suB-

Cla rksv i l l e s and . 

C l a r k s v l l l e d iv is ion . ( I n R i c h m o n d g r o u p . ) 

Upi)er O r d o v i c i a n : S o u t h w e s t e r n Ohio a n d n o r t h - c e n t r a l K e n t u c k y . 

A. p . Foerste, 1909 (Denison Unlv. Set Lab. BuU. 14, p. 292). CtorA:«t>iII« div.— 
Includes aU of Waynesvllle bed of Richmond fm. btw. base ot Orthooeraa fosteri 
horizon below and base of lower Hebertella inaculpta layer above. Is overlain by 
Bianchester div. and underlain by Port Ancient dlv. 

N a m e d for C la rksv l l l e , C l i n t o n Co., Ohio . 

C l a rk sv l l l e oil s and . 
N a m e appl ied in some e a r l y r e p t s to s and ly ing abou t '75 ft. be low R i c h b u r g 

o r A l l egany oil s a n d In A l l e g a n y Co., N . T . A c c o r d i n g t o C. R. F e t t k e 

(Geol. Soc. Am. Bull . , vol. 44, No. 3, p . 626, 1933) t h i s s a n d is 6 f t th ick , 

of C h e m u n g age, a n d occupies I n t e r v a l b t w . 1,2(58 a n d 1,274 ft. In G i lbe r t 

No. 1 wel l , on G i lbe r t f a r m , 2 mi . N . of R i c h b u r g , A l l e g a n y Co., N . T . 

C l a r n o f o r m a t i o n . 
Ol igocene ( l o w e r ) a n d E o c e n e ( u p p e r ) : C e n t r a l n o r t h e r n Oregon ( J o h n 

D a y B a s i n ) . 

J. C. Merriam, 1901 (Geol. Soc Am. Bull., vol. 12, pp. 496-497, and Univ. CaUt 
Pub., BuU. Dept. GeoL, vol. 2, No. 9, p. 285). Clamo fm.—Made up entirely of 
tuffs, ashes, and andesltic and rhyolltic lavas. Thickness 400-1- ft. Many fossil 
plants. Presumably Eo. The beds at Bridge Creek are considered to be upper 
Bo. ; those on Cherry Creek are held to be earlier. Typically exposed a t Clarnos 
ferry, on the John Day, E. of Antelope. Underlies (probably uncon.) John Day 
fm. and overlies Chico fm. (Upper C r e t ) . 

F. H. Knowlton, 1902 (U. S. G. S. BuU. 204, p. 113), assigned flora from beds a t 
Bridge Creek (upper Clarno) to upper Eo., and flora from Cherry Creek (lower 
Clarno) to lower Eo. 

J. C. Merriam and W. J. Sinclair, 1907 (Unlv. Cal i t Pub., BuU. Dept. Geot, vo t 6, 
No. 11, p. 173). Clamo fm. has yielded an abundant flora but no vertebrates. 
The upper beds are upper Eo. and the lower CHarno Is lower Eo. 

W. D. Smith and E. L. Packard, 1919 (Unlv. Oreg. BuU., vol. 16. No. 7, p. 105, and 
Jour. GeoL, vol, 27, p. 105), assigned Clarno fm, to lower Bo.; M. R. Thorjie, 1921 
(Am. Jour. Sci., 5th, vol. 1, pp. 217-219), assigned i t to upper Eo. ; R. W. Chaney, 
1922 (Am. Jour. ScL, 5th, vol. 4, p. 220) assigned upper part of Clarno to Ollg.; 
W. D. Smith, 1924 (Commonwealth Review Unlv. Oreg., vol. 6, No. 4, p. 74) as
signed it to lower Bo. ; J. P. Buwalda, 1927 (Geol. Soc. Am. EuU., vol. 38, p. 165), 
and 1928 (Geol. Soc Am. Bull., vol. 39, p. 270), stated tha t Clamo is probably 
Ollg.. 

P. H. Knowlton, 1926 (U. S. G. S. P. P. 140, p. 23), after comparing flora from 
Bridge Creek (upper Clarno) with Latah and other floras, stated that flora from 
Bridge Creek Is probably lower Mio. ; and E. W. Berry also considered that this 
flora "might be as young as Mio." 

R. W. Chaney, 1927 (Carnegie Inst. Wash. Pub. 346). Knowlton has referred lower 
Clamo flora of John Day Basin to Lower Eo., on basis of occurrence of a con
siderable number of Fort Union sp. Writer is not prepared to question seriously 
this reference, but wishes to point out several reasons for supposing that this 
flora may be as young as Lower Ollg. The so-called upper Clarno, which Includes 
Bridge Creek leaf ahaiea of John Day Basin, and which Is also represented in 
Crooked River Basin, is here referred to lower div, of John Day series (Olig,), 
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R, W, Chaney, 1927 (Carnegie Inst, Wash, Pub, 349, pp, 1-22), Included his Bridge 
Creek ahalea In John Day fm, (See under Bridge Creek shaiea.) 

R, W, Chaney, 1932 (16th Int, Geol, Cong, Guidebook 21, p, 4) , assigned Clarno fm. 
(probably exclusive of the beds on Bridge Creek) to upper or middle Eo. 

T h e U . S. Geol . S u r v e y n o w a s s i g n s C l a r n o fm. a s o r i g i n a l l y def lned t o 

lower Ollg. a n d u p p e r E o . R. W. B r o w n classif les t h e flora f r o m B r i d g e 

Creek a s l o w e r Mio. 

C l a r o n l i m e s t o n e . 

E o c e n e : S o u t h w e s t e r n U t a h ( I r o n S p r i n g s r e g i o n ) . 
C, K. Leith and E. C. Harder, 1908 (U. S. G. S. Bull. 398, p. 41). Claron is.—In

cludes some BS. and cgl. ThickncBS 800 f t Overlies (uncon.) Pinto ss. (Cret.) 
and underlies late Mio. igneous rocks. Occurs a t and around Mount Claron. 

C o r r e s p o n d s to W a s a t c h fm. 

Cia rysv i l l e s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al l egany a n d G a r r e t t C o u n t i e s ) a n d 

n o r t h e a s t e r n W e s t Vi rg in ia . 

C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. BuU., vol. 30, p. 
573). Clori/8i;i(le aa.—Underlies Lower Hoffman conl and overlies Clarksburg Is . ; 
aU included In Conemaugh fm. . 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 67, pi. 6) . Ciarysville ss.—Thick ss., 
usually thin-bedded and somewhat argill. LocaUy replaced by sh. Exposed above 
the Ciarysville coals In Hoffman Drainage Tunnel at Ciarysville, Allegany Co. 

C lay Creek l imes tone . ( I n K a n w a k a sha l e . ) 
P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 
R. C. Moore, 1932 (Kans. Gool. Soc 6th Ann. Fleld Cont Guidebook, pp. 94, 96). A 

very persistent Is. In upper Kanwaka sh. is named Clay Creek Is. and the portions 
of the Kanwaka above and below are given the names Stull sh. and Jackson Park 
sh., respectively. [On p. 52 Clay Creek Is. is described as consiBting of 2 ft. of 
hard bluish is. that weathers brown; shelly. Derivation of name not stated.) 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 171), more fully described this Is. 
and gave type loc. as Clay Creek, about 1 ml. W. of Atchison, Kans. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. 

Claypool f o r m a t i o n . 
P e n n s y l v a n i a n : CJentral s o u t h e r n O k l a h o m a (Jefferson C o u n t y ) . 

J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40PP, pp. 9- |-) . t laypool fm.—Predomi
nantly sh. and sandy sh. (of brown, gray, and yellow colors, chiefly brown with 
Irregular gray aud blue mottling), with one or more uniform ss. members. The 
sss. are thin bedded, gray to buff In color, soft and friable. Is quite different in 
Uthologlc appearance from overlying Addington fm. (Perm.), with which It may 
not be entirely conformable. Thickness several hundred ft. Covers large area to 
S. and E. of Claypool, Jefferson Co. Overlies Asphaltum ss. Is top fm. of Penn. 
In Jefferson Co. 

Claypool s a n d . 
A s u b s u r f a c e s a n d in C a r b o n d a l e fm. ( P e n n . ) of C l a r k Co., III. (See III . 

Geol . S u r v . BuU. 54, i ndex . ) 

Clay S p u r b e n t o n l t e bed . ( I n M o w r y s i l iceous s h a l e m e m b e r . ) 
U p p e r C r e t a c e o u s : N o r t h e a s t e r n W y o m i n g a n d s o u t h e a s t e r n M o n t a n a . 

W. W. Rubey, 1930 (U. S. G. S. P. P. 165, p. 4) . Clay Spur bentonlte bed, 1 to 4 f t 
thick, lies at top of Mowry siliceous sh. memb. of Graneros sh. over entire area 
discussed [In NE. Wyo. and SE. Mont.] . Named for exposures near Clay Spur, 
sec 30, T. 47 N., R. 63 W., Weston Co., Wyo. 

Claysv i l l e l i m e s t o n e m e m b e r (of G r e e n e f o r m a t i o n ) . 

P e r m i a n : W e s t e r n P e n n s y l v a n i a ( W a s h i n g t o n C o u n t y ) . 

W. T. Grlswold and M. J. Munn, 1907 (U. S. G. S. Bull. 318, p. 78). From 205 to 
225 ft. above base of Greene fm, in 8. and W. parts of Claysville quad,, is a Is. 
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separated into 2 layers by 6 to 8 f t of yeUow sh. Top layer Is 6 to 8 Inches thick, 
bluish white, and dark brown on fresh fracture. Bottom layer (In places 18" 
thick) is dark gray on fresh fracture and weathers with rough surface to reddish 
or yellow. In N, part of East and West Finley and Morris Twps the Is, Is a rather 
compact bed, 6 to 8 ft, thick, the top layers being heaviest and all of dark-gray 
color. Can not be correlated with any bed previously named and Is among most 
prominent lss, in Greene fm. Is therefore named Claysville la., from town In Done
gal Twp, Washington Co. 

Clayton formation. (In Midway group.) 
Elocene (lower) : Southern Alabama, southwestern Georgia, northeastern 

Mississippi, southern Tlennessee, and southeastern Missouri. 
D, W, Langdon, 1891 (Geol. Soc. Am. BuU,, vol, 2, pp, 589-605), Midway or Clay

ton group.—ConslBts of (descending) : (1) 200 ft, of white calc, sand containing 
few casts of OatreaCi) ; sometimes irregularly Indurated; In upper 10 ft. pockets 
of white sand enclosed in black clay; (2) light-yellow siliceous Is., lorge Osfrea 
and many obscure casts, 10 ft. ; (3) massive coarse-grained ss., almost a cgl,, 
8 ft. Underlle's Black Bluff group [Sucarnoochee (Porters Creek) clay] and over
lies Ripley group. 

Is now treated as basal fm. of Midway group, the foregoing narrow use ot 
Midway having been discontinued. (See under Midway group, broad 
sense, and under ^Midtoay series, narrow sense.) I t is a marine deposit 

Named for exposures near Clayton, Barbour Co., Ala. 

Clayton sandstone. (In Bluefleld formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Giles County). 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties. 

pp. 298, 383). Clayton aa.—UsuaUy reddish brown, flne-grained, smooth-textured, 
medium hard, thick-bedded. Thickness 20 to 40 ft Underlies Coney sh. and 
overlies Clayton sh.; all members of Bluefleld group [fm.]. Type loc on waters 
of Griffith Creek, on road that descends into this valley 1.2 mi. NE. of Clayton, 
Summers Co. Also occurs in Mercer and Monroe Counties, W. Va., and in Giles 
Co., Va. 

Clayton shale. (In Bluefleld formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1928 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers CounUes, 

pp. 298, 384). Clayton sh.—Red and variegated or greenish; streaks of ss. and 
marine fossils. Thickness 50 to 95 ft. Underlies Clayton ss. and overlies Graham 
ss.; aU members of Bluefleld group [fm.]. Type loc. same as Clayton ss. 

Clayton clay. 
Name applied by R. F. Flint (Geol. Soc. Am. Bull., vol. 44, No. 5, pp. 965-

987, 1933) to a late Pleis t clay exposed a t Clayton, Hartford Co., Conn. 

tClayton Peak quartz diorite. 
A name that has been applied to the stock of diorite (of late Cret. or early 

Tert. age) in Park City and adjacent dists. of northern central Utah. 
(See S. F . Emmons, 1903, Am. Jour. Set, 4th, vol. 16, pp, 141-147, and 
F. F, Hintze, Jr., 1913, N. T, Acad. ScL Annals, vol, 23, pp, 85-143.) As 
there is only one diorite in the dists,, the U. S. Geol, Survey has not 
adopted a geographic name for the rock, but uses the term Clayton Peak 
stock for the structural feature which it forms. 

Claytonville dolomite. 
Permian: Central northern Texas (Nolan and Fisher Counties). 
M. G, Cheney, 1929 (Univ. Tex, Bull, No, 2913, p, 26, pl, 1). Claytonville dnl.— 

White to gray dot, 1 to 3 ft, thick. Usually underlain by red ss. and followed 
by red sh. and gyp. Caps escarpment 2 mi. W, of Sweetwater, Nolan Co., also at 
town of Claytonville, Fisher Co. The name Sweetwater, formerly used for this 
dot. Is preoccupied. Lies near top of Double Mtn group. 
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E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 166). Claytoiivtiie dol. of Cheney 
lies 50 ± ft. below Quartermaster fm. In Fisher Co, It replaces "Sweetwater," 
preoccupied. 

C lay tonv iUe g y p s u m . ( I n D o u b l e M o u n t a i n g r o u p . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( F i s h e r C o i m t y ) . 

H. T. Morley, 1929 (Tex. Bur. Econ. Geot, geol. map of Fisher Co.). Claytonville 
gyp. lies 326± ft. above Eskota dol. and 320± ft. below Sweetwater dol. 

E. H. SeUards. 1933 (Unlv. Tex. BuU. 3232, p. 167). Claytonville dol. (Cheney, 
1929) replaced "Sweetwater dol.," which Is preoccupied. Claytonville gyp. is 
therefore preoccupied and Is discarded. It lies 300+ ft. below Claytonville 
(Sweetwater) dol. 

CHear Branch sandstone. 
L o w e r D e v o n i a n : N o r t h e r n c e n t r a l A l a b a m a ( B i r m i n g h a m V a l l e y ) . 
C. Butts, 1927 (Am. Jour. Set, 5th, vol. 14, pp. 366, 367; U. 8. G. S. Besaemer-

Vandlver folio. No. 221). Clear Branch ss.—Ss., containiug fossils of Oriskany age, 
heretofore Included In Frog Mtn ss. At Clear Branch Gap the fm. contains an 
Oriskany fauna, and consistB of (descending) : (1) A quartz lens, 4 inches thick, 
crowded with brachlopod shells stained with manganese oxide; (2) a 4-lnch lens 

. of black cher t ; and (3) 5 ft. of ss. with flne pebbles of quartz. It Is there overlain 
by 1% ft. ot green sh. (Chattanooga? sh.) and underlain by beds that probably 
belong to Red Mtn fm. Believed to extend northward to Birmingham, but no 
fossils were found In the ss. of that area which occupies s t r a t position of Clear 
Bronch ss. The 50 ft. of sS. In cuts of Alabama Great Southern R. R. a ml. or 2 
W. of Vance, Tuscaloosa Co., is also believed to be of Oriskany age and to belong 
to Clear Branch ss. So far as present knowledge goes, the beds of Oriskany age 
In Ala. are confined to SW. end of Appalachian Valley from Tuscaloosa to Chilton 
Co. and do not extend NB. of present margin of Coastal Plain. 

N a m e d for e x p o s u r e s a t C lea r B r a n c h G a p t h r o u g h Red Mtn , in Jefferson 

Co., 5 mi . S . - S W . of B e s s e m e r . 

C l e a r C r e e k l i m e s t o n e . 

Midd le and L o w e r D e v o n i a n ( O n o n d a g a a n d O r i s k a n y ) : S o u t h w e s t e r n 

I l l inois and s o u t h e a s t e r n Mis sou r i . 

A. H. Worthen, 1866 (III. Geol. Surv. vol. 1, pp. 126-129). Clear Creek Is.— 
FossUIferous Iss., 250 to 350 ft. thick, of Lower Helderberg and Oriskany age. In 
Jackson, Union, and Alexander Coimties, IIL Consists of 300 ft. of yellowish 
gray tbin-bedded siUceous Iss., underlain by 10 to 25 ft. of mottled Iss. with, 
locally, at base, 4 ft. of fossiliferous coarse-textured dark bluish gray lss. Overlies 
Niagara Is. and underlies Oriskany ss. 

A. H. Worthen, 1868 (HI. Geol. Surv. vol. 3), assigned Clear Creek lss., 200-250 ft. 
thick, to Oriskany. 

In some subsequent repts Clear Creek Is. was assigned to Oriskany and Lower 
Helderberg. 

A, H. Worthen, 1882 (Econ, Geol, III., voL 1), assigned Cleor Creek Ua. (200 to 250 ft. 
thick in Jackson and Union Counties, 111.) to Oriskany. 

C. Schuchert, 1900 (Geol. Soc. Am. Bull., vol. 11, pp. 272, 319), assigned lower 200 
ft. of Clear Creek Is. ot 111. to Helderberg and rest of it to lower Oriskany. 

E. 0. Ulrieh, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110), restricted Clear 
Creek la. to beds said to be of Oriskany age, and named the beds of New Scotland 
(Helderberg) age Bailey la. As he deflned It, It was said to be overlain by Grand 
Tower Is. 

S. Weller, 1906 (III. Geol. Surv: Bull. 1, map), assigned Clear Creeie ta. ot southern 
111., 200-250 ft. thick, to Oriskany. In 1907 (IIL Geol. Spry. BnU. 8) WeUer 
stated that fauna of Clear Creek fm., 300 ft. thick in IU., suggests Oriskany, 
although some fossils resemble Onondaga sp. 

T. E. Savage, 1908 (Am. Jour. ScL, 4th, vol. 25, pp. 431-448, and HL Geot Burr. 
Bull. 8, pp. 104-116). Clear Creek fm. (or cheri) of SW. IIL, 237 ft. thick, 
corresponds In age to Camden chert of Tenn., and is Upper Oriskany. Is underlain, 
with short break, by New Scotland Is. (Helderbergian) and conformably overlain 
by Onondaga. 

T. E. Savage, 1910 (III. State Acad. Scl. Trans., voL 3, pp. 116-f ) . Grand Tower fm. 
of Keyes In Mo. Is here divided Into Grand Tower (Onondaga) fm. (restricted) 
and Clear Creek fm. (of upper Oriskany age). [The 1912 geol. map of IIL 
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(P. W. DeWolf, Director) restricted Clear Creek to 200 to 240 ft. ot chert and is. 
of upper Oriskany age, overlain by Grand Tower Is. (of Onondaga age), and imcon. 
underlain by New Scotland Is. (of Helderberg age). This classiflcation was fol
lowed by E. P. Lines, 1912 (III. Geol. Surv. BuU. 17, pp. 59-76) ; R. S. Blatchley, 
1913 (IU. Geol. Surv. BuU. 22, pp. 26-32), and 1914 (IU. GeoL Surv. BuU. 28, pp. 
14-15), and the 1917 geoL map of III.] 

C. O. Dunbar, 1919 (Tenn. Geol. Surv. BuU. 21, pp. 68-69, 89, 91, etc.). Clear 
Oreeh chert of southern HI. is northward extension of Camden chert of Tenn. They 
have heretofore been regarded as of upper Oriskany age, but they belong with the 
Onondaga Instead. They may be partlaUy a t least time equlv. ot Esopus and 
Schoharie grits of N. T. ', 

T, B. Savage, 1920 (Am. Jour. ScL, 4th, vol, 49, pp. 169-178). Clear Oreek chert 
[restricted] of SW. IU. and SE. Mo. is in large part a succession, S00-|- ft. thick, of 
chert and Is. layers 3 to 8 Inches thick. Uppermost layers are In places Interbedded 
with ss. layers containing Onondaga fossils. Where present in Mo. it uncon. 
overlies Little Saline River I s . ; in SW. III. it is uncon. on Backbone Is., of 
Helderbergian age. Is almost everywhere overlain by Dutch Creek SB. In pre
vious rept by writer the chert was thought to be of upper Oriskany age, but 
Dunbar has shown tha t Camden chert of W. Tenn., which is = In age to Clear Creek 
fm., occurs uncon. above the typical upper Oriskany strata . There Is lack of any 
hiatus btw. Clear Creek chert and undoubted Onondaga strata, and it is now 
referred to basal part of Ulsterlan (Onondaga) series. [On his chart on pp. 
170-171, however, Clear Creek ohert stands opposite "Possibly Esopus and Scho
harie," which are pre-Onondaga.] 

T. B. Savage, 1925 (Jour. GeoL, vol. 88, pp. 550-688), assigned Oleor OreeJe dhert ot 
SW. 111. to Onondaga; called overlying fm. (also of Onondaga age) Dutch Oreek aa., 
and caUed Underlying fm, (ot Oriskany age) Little Saline la. 

C, P. Bassett, 1926 (IU, Acad, Scl, Trans,, vol. 18, pp. 360-368). Clear Creek ehert 
ot SW. Ill,, 300 ft, thick, is assigned to basal Onondaga by Savage, on basis of 
fossils. I t is overlain by Dutch Creek ss. and uncon, underlain by Backbone Is. 
(of Oriskany age). In Mo. it Is underlain by Little SaUne Is. ( = lower part of 
Backbone Is,) and overlalp by Dutch Creek ss, 

E, R, Pohl, 1930 (Tenn, Acad. Scl, Jour,, vol, 5, pp, 54-63), assigned Clear Creek of 
III. and Mo. to Schoharie. 

T h e U. S. Geol. S u r v e y a t p r e s e n t classifles C lea r Creek Is. a s of O r i s k a n y 
a n d O n o n d a g a age . 

N a m e d fo r e x p o s u r e s o n (31ear Creek , Un ion Co., 111. 

t C l e a r C reek s a n d s t o n e . ( I n C h e r o k e e sha le . ) 

P e n n s y l v a n i a n : W e s t e r n Missour i . 

G. C. Broadhead, 1874 (Mo, Geol, Surv,.voL 1, pp, 57-61, 69, 100), Clear Creek 
aa.—Bather flne-gralned ss,, 50 ft, thick, containing some micaceous beds, forming 
basal part of Coal Measures In Bates Co. and E. and N. parts of Vernon Co. In 
Barton Co, underlain by 99 f t of cgl. and iron ore belonging to Coal Measures. 

P. C. Greene and W. F,-Pond, 1926 (Mo, Bur. GeoL and Mines vol. 19, 2d ser.) . 
CJeor Oreek ss. memb. of Cherokee fm., 82 to 130 ft. thick, ls = Graydon ss. and cgt 
of Shepard. Overlies Dederlck sh. memb. of Cherokee with sharp contact. 

N a m e d for e x p o s u r e s on C l e a r Creek , V e r n o n Co. 

f C l e a r Creek l i m e s t o n e m e m b e r (of G r a f o r d f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , p t 1, pp. 387, 392). Clear 
Creek bed.—^To S. practically all Is . ; to N. contains considerable clay and In places 
is divided by 20 to 50 ft. of clay. Upper Is. 5 to 15 ft. thick; lower Is. 25 to 75 
ft. thick. FoasillferouB. Total thickness 20 to 140 ft. Memb. of Canyon div. 
Underlies bed No. 7 (25 to 100 ft. of clay) and overlies Cedarton bed. 

P. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, voL 30, pp. 24, 31, 36 ; Unlv. 
Tex. BnU. 2132, pp. 109, 111, 113, 115). CTlear Creek Is., 10 to 26 f t thick. Is a 
memb. of Brad fm. in Colorado River Valley. Underlies Placid sh. and overlies 
Cedarton sh. and ss . ; all members of Brad fm. West of Brownwood and along Its 
outcrop across Brown Co. It is a yellow-brown Is. made up of several more or less 
discontinuous layers which In places combine to form a solid ledge, but In other 
places are separated by thin beds of sh. In places it can be distinguished by Its 
dark yellow-brown color; In other places It is light gray and massively bedded. 
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E. H. Sellards, 1931 (News Letter from Bur. Econ. GeoL Univ. Tex., dated Sept. 1931). 
Clear Creek is. is same as Adams Branch lŝ  W. of Graford. 

E. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, pp. 104, 111), extended Graford fm. up 
to base of Placid sh. and restricted Brad fm. to Placid sh. and Ranger Is. members. 
He also discarded Clear Creek Is., stating that it is preoccupied and "may be 
replaced by Merriman, a term appUed originaUy to a part of the Clear Creek." 

P. M. Bullard and R. H. Cuyler, 1935 (Unlv. Tex. BuU. 3601), divided Brad fm. of 
McCulloch Co., Colorado River region, luto following members (descending) : Ranger 
Is., Placid sh.. Clear Creek Is., and Cedarton sh., and stated (p. 205) ; Clear Crsek 
Is. is also known as Merriman Is. 

Named for Clear Creek, Brown Co. 
According to WaUace Lee (ms. soon to be pubUshed by Tex. Geot Survey), 

Merriman Is. of Brazos River region as originally deflned by Reeves cor
responds to only the upper (3 to 4 ft. thiek) of the 2 lss. that were 
included in Clear Creek Is. of Drake and of Plummer and Moore in 
Colorado River region. The beds called "Clear Creek Is." (preoccupied) 
in Colorado River region are now Included, without a name, in upper part 
of Graford fm. This is present definition of U. S. Geol. Survey. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. BuU. 3534, p. 24) showed 
Clear Creek la. as much younger than Merriman Is., and Included both In Brad fm., 
drawing base of Brad considerably lower than Merriman Is., and at top of Staff Is. 
of Brown Co., Colorado River Valley. 

Clear Oeek greenstone. 
Mississippian ( ? ) : Northwestern California (Klamath Mountains region). 
0. H. Hershey, 1901 (Am. GcoL, voL 27, pp. 226, 233, 238). Clear Creek green

stone.—The foundation rock ot basin of Trinity River btw. Trinity Center and 
Lewlston, the Trinity Mtns and the ridges eastward to Sacramento River. Pro
visionally assigned to Jurassic. Is made up of a variety of deposits of a volcanic 
nature, but ail having something in common, so that it appears over wide areas as 
a massive, flne-gralned, dull-green rock. Much of it Is ot a detrltal character, 
chiefly diabasic tuffs and ashes, although In places It Is brecciated and occasionally 
It has a cgl. structure. In large part Is extrusive. Was deposited on land. Thick
ness more than 1,000 ft. is associated 'with Bragdon slates [Miss.]. Rests uncon. 
on Devono-Carbt. rocks. 

Probably named for exposures on or near Clear Creek, Shasta Co. 

Clear Creek series. 
Mississippian (?) : Northwestern California (southern part of Klamath 

Mountains). 
O. H. Hershey, 1903 (Am. GeoL, vol. 31, pp. 231-245). Cleor Creek series.—Volcanic 

materials, such as andesite and rhyolite lavas and tuffs. Intruded by dikes of 
diorite, diabase, and rhyollte porphyry, aU altered. Thickness 200 to 2,000 ft. 
Associated with Bragdon fm. [Miss.]. 

Clear Creek volcanic series. 
Triassic (?) : Northwestern Califoi-nia (Trinity and Shasta Counties). 
O. H. Hershey, 1904 (Am. GeoL, voL 33, pp. 248-256, 347-360). Clear Creek volcanic 

aeries.—Lavas and tuffs, which grade into overlying Pit shales by Interstratlflcatlon. 
Assigned to Triassic, 

According to J, S. DUler (Am. Jour. Sci., 4th, vol. 19, pp. 380-385, 1905) the 
Clear Creek volcanics of Hershey are pre-Bragdon and in part at least 
pre-Middle Dev. 

Clear O e e k gneiss. 
Pre-Cambrian: Central northern Colorado (Jefferson and Clear Creek 

C!ounties), 
J. UnderhUI, 1906 (Univ. Colo. Studies, vol. 3, No. 4, p. 270; also Colo, Scl, Soc, 

Proc, VOL 8, pp, 103-122), Clear Creek gndss.—Characterized by quartz, feldspar, 
and mica. Not so plicated as older Fundamental gneiss, into which it grades. 
Occurs along Clear Creek [Jefferson and Clear Creek Counties], 
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tClear Fork group, 
Pennsylvanian: Western MLssouri. 
G. C. Broadhead, 1873 (Mo. Geol. Surv, Prel, Rept, on Iron Ores, pt, 2, pp, 189, 170), 

Clear Fork group.—Shaiea and clays, with 2 or 3 coal seams ; 84 ft, thick ; includes 
beds Nos, 1 to 10 of detaUed section of lower Coal Measures from Sedalla to 
Kansas City. Overlies lower Carbt 

Is a part of Cherokee sh. 
Named for exposures on Clear Fork, 6 mi. SW. of Kansas City. 

Clear Fork formation (also group). 
Permian: Central and central northern Texas and western Oklahoma. 
E. T, Dumble and W, F, Cummins, 1890 (Tex, Geol, Surv. 1st Ann, Rept, pl, 3, pp, 

lili, 188), Clear Fork beda.—FosslUferous mag, and earthy Iss,, cslc clays and 
86S., with small quantities of gyp. and cgl. Overlie Wichita beds and conform
ably underlie Double Mtn beds. 

Some geologists include Arroyo fm. of Beede and Waite in Clear Fork 
group, but Beede, Waite, and Wrather include it in Wichita group. The 
U. S. Geol. Survey includes it in Clear Fork group. 

Probably named for Clear Fork of Brazos Biver, Jones and Shackelford 
Counties, Tex. 

Clear Lake sediments. 
Pleistoceue: Northern California (Lake County). 
W. H. Dall and G. D. Harris, 1892 (U. S. G. S. BuU. 84, pp. 201-202). The body 

of water In which these Cache Lake beds were laid down overlapped area at 
present occupied by Clear Lake, with which Dr. G. F. Becker shows its geol. his
tory has been continuous. The later andeslte overlies the Cache Lake deposits 
ond also underlies the Clear Lake aediments. 

Clearwater shale. 
Cretaceous: Alberta, Canada. 
R. G. McConnell, 1893 (Canada Geol. Surv., n. s., vol. 5, pt. 1, pp. 30D-32D, 

55D-58D). [Assigned to Colorado epoch of Upper Oet. Some recent repts 
by other geologists assign this fm. to Lower Cret] 

Q e m Creek sandstone member (of Ochelata formation). 
Pontisylvanian: Central nortliern Oklahoma (Osage County). 
W. B. Emery, 1918 (U. S. G. S. Bull. 686B, pp. 2. 3). Clem Creek ss.—A series of 

massive medium-grained sss. and thin lenticular shales aggregating 60 to 65 
ft, exposed along Clem Creek In NW. part of T. 23 N., R, 11 E. Rests on red 
Is, and its upper limit is top of a massive ss. 18 ft. thick, which is marked by 
a line of woods at base of a grass-covered prairie, developed on the overlying 
sh. Top lies 195± ft. above top of Avant Is. and 175± ft. below Bigheart ss. 

Clemville formation. (In Chaleur series.) 
Silurian (Niagaran) : Quebec (Gaspe Peninsula). 
C. Schuchert and J. D. Dart. 1926 (Canada Geol. Surv. Bull. 44, p. 44). 
S. A. Northrop, 1932 (Geol. Soc. Am. Bull., vol. 43, No. 1, p, 271), Clemville and 

LaVlellle fms. of middle SU. Chaleur series are correlated by faunas with Clinton. 

Cleopatra quartz porphyry. 
A sUl of pre-Camb. rock intrusive into greenstone complex of Jerome dist., 

Ariz., and said to be younger than Deception quartz porphyry. (See 
L. B. Reber, Jr., Am. Ins t Min. Engr.s. Trans., 1920, and J. L. Fearing, 
Jr., Econ. Geo]., vol. 21, pp. 757-773, 192(3.) 

Clepsydrops shale. 
A paleontologic name (listed in U. S. G. S. Bull. 191) applied by E. D. Cope, 

1879 (U. S. Geol. and Geog. Snrv. Terr. Bull. 5, pp. .'>l-.52), to a thin 
s t ratum of black and rarely reddish carbonaceous shales and clays in SP^ 
111. and SW. Ind., "which apj)ear to lie conformably on the Coal Measures, 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 4 6 1 

to w h i c h they h a v e been r e f e r r e d by p r e v i o u s geologists , b u t Collet t , Gib
son, a n d o t h e r s h a v e s h o w n t h a t i t is uncon. over cons ide rab le a r e a s . 
I t does n o t be long to Coal M e a s u r e s . " 

C l e r m o n t l imes tone . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( M c K e a n C o u n t y ) . 

C. A. Ashburner, 1880 (2d Pa, Geol, Surv, Rept. R, pp. 46, 128). Clermont (Ferrifer
ous) Is.—Bluish gray siliceous Is., 4 to 8 ft. thick. First studied In vicinity of 
Clermont, McKean Co. Has been traced through and Identified as Ferriferous 
Is. Lies 30 ft. above Clermont (Clarion) coal and 8 to 32 ft. below Lower 
Kittanning coal, ... •.̂ ,-" ..; .; 

Same as Vanport Is. memb., the older name. 

C l e r m o n t g r o u p . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( E l k C o u n t y ) . 
C. A. Ashburner, 1882 (Am. PhlL Soc Proc . vol. 19, btw. pp. 337 and 348). 

Clermont group.—Includes Clermont or Ferriferous Is. a t top and Clermont 
(Clarion) coal a t base In Elk Co. Rests on Homewood ss. (top of Pottsville 
CgL). 

C l e r m o n t sha l e . ( I n M a q u o k e t a g roup . ) 

U p p e r O r d o v i c i a n ( R i c h m o n d ) : N o r t h e a s t e r n I o w a . 

S. Calvin, 1906 (Iowa Geoi. Surv. vol. 16, pp. 60, 98), Clermont s/i.—Bluish, plastic, 
fine-grained sh., 15 ft. thick, in lower part of Maquoketa stage. Overlain by Fort 
Atkinson Is., of Maquoketa stage [group], and underlain by Elgin shaly Is., also 
of Maquoketa stage. 

N a m e d for e x p o s u r e s a t C le rmon t , F a y e t t e Co. 

C leve land s h a l e . 

Upper D e v o n i a n or M i s s i s s i p p i a n : N o r t h e r n Ohio. 

J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869. pp. 10, 21), Cleveland ah.— 
Black bituminous sh,, 20 to 60 ft, thick, underlying Bedford sh, and forming 
basal fm. of Waverly group in northern Ohio. Overlies Erie [Chagrin] sh. Is 
Carbf. 

N a m e d for e x p o s u r e s a t Cleveland. 

F o r m a n y y e a r s th i s fm. w a s p laced in Carbf. by G t i o geologis ts . A b o u t 
1875 geologis ts began to ass ign i t to Dev. B . O r t o n fol lowed l a t t e r 
c lassif icat ion from 1880 on. In 1911 ( G e o t Soc. Am. BuU., vol. 22) E. 0 . 
Ul r ieh a s s igned t h i s sh . to Miss., a n d s ince t h e n m u c h h a s been w r i t t e n 
on t h e subjec t . M o s t geologis ts (P ros se r , K i n d l e , Claypole , Cush ing , 
B u r r o u g h s , V e r W i e b e , Decke r , S tou t , a n d o t h e r s ) c o n t i n u e d to a s s ign t h e 
Cleve land to Dev,, a n d the U. S. Geol. S u r v e y classified i t a s Dev . 
u n t i l 1927, w h e n they c h a n g e d t o Dev . o r Carbf . 

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 154). Cleveland ah. does 
not contain, so far as known at present, a single invertebrate fossil whose pres
ence would unquestionably indicate a Miss. age. Yet it would be premature to 
pass judj^ment, for a t present very little Is known about Miss, black sh, fossils. 
The facies aspects seem to indicate Dev, age, 

Cleve land s a n d s t o n e , ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h e r n W e s t Vi rg in ia . 

D. B. Reger, 1916 (W, Va, Geol. Surv. Rept. Lewis and Gilmer Counties, pp. 75, 
172). Cleveland ss.—Massive gray ss. and sandy sh. 45 to 55 ft. thick, outcropping 
along N. bank of Little Kanawha River at Cleveland, Webster Co. UnderUes 
Wlnlfrede coal and overlies Chilton (7) coaL Is lowest outcropping tm. recognized 
In either Lewis or Gilmer Co. May be same as Upper Chilton ss. 

C leve land m o r a i n e . 

P le i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n Ohio a n d n o r t h w e s t e r n P e n n 
sy lvan ia . S h o w n on m o r a i n e m a p (fig. 8) in U. S. G. S. Co lumbus folio 
(No. 197) , p. 12. N a m e d for Cleveland , Ohio. 
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Cleveland sand. 
A subsurface sand, of Penn. age and 0 to 160± f t thick, in Okla., tha t 

originaUy was correlated with a part of Nowata sh. Named for early 
production in it on townsite of Cleveland, Pawnee Co. According to N. W. 
Bass (U. S. Dept I n t Press Rept 105,368 [1936], map, pl. 1) this sand 
belongs in Coffeyviile fm., instead of in Nowata sh. 

Cleveland magnafacies. 
Upper Devonian or Mississippian: Northwestern Pennsylvania. 
K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21. No. 71. pp. 28-29). The next western 

[than Chagrin] magnafacies is a black flsslle sh. which seems to have been the 
typical "open sea" deposit In Neodevonlan time. For this westernmost mag
nafacles the name Cleveland la tentatively selected. The Cleveland sh. is also 
a terrane embracing several stages, and the use of the name In this manner 
is clarifying. 

Cleveland County red lands. 
Eocene: Southeastern Arkansas. 
R. T. Hill. 1888 (Ark. Geol. Surv. Ann. Rept. 1888, voL 2, pp. 68-59, 61, 188). 

The "red lands" of Cleveland Co. constitute a fossiliferous horizon at or near 
top of Camden series [which included Jackson fm., Claiborne, Wilcox, and Midway 
groups, and Upper Cret. fms.]. This fm. consists of the characteristic sediments of 
that series, but is accompanied by extensive deposits of marine shells and green
sand which bring into these strata an Ingredient of lime, which is conspicuously 
lacking in underlying beds. This lime renders the otherwise almost sterile 
micaceous sands and clays a fertile calc. marl. Fossils are all characteristic 
of Claiborne fm. of Ala. and Miss. 

The 1929 geol. map of Ark., by G. 0. Branner, maps the rocks of Cleveland 
Co. as Claiborne and Jackson. 

Named for exposures at O. H. Mark's place, Red Land Twp, Cleveland Co. 

tClick series. 
Pre-Cambrian (Llano series) : Central Texas. 
T. B. Comstock and E. T. Dumble, 1800 (Tex. Geol. Surv. 1st Ann. Rept., pl. 3, 

pp. Ivli, 274), Click scries.—Metamorphosed calc. rock or dolomltlc marble, 
overlying Iron Mtn series and forming top div. of Fernandan system. 

Par t of Packsaddle schist of modern nomenclature. 
Probably named for Click, Llano Co. 

tCliff limestone. 
Silurian and Devonian: Southwestern Ohio, southeastern Indiana, and 

north-central Kentucky. 
John Locke, 1838 (Ohio (Jeol. Surv. 2d Ann. Rept., pl. opp. p. 205, pp. 206, 211). 

Cliff Is.—Generally compact, often soft and friable, sometimes porous and spongy 
Is,, also aren. Is.; fossiliferous in places; of yellowish, reddish, gray, or nearly 
white color. Thickness 89 ft. Overlies the blue Is,, from which it is separated by 
marls and by a siliceous fm, which in Adams Co,, Ohio, is 50 ft. thick but else
where is reduced to few Inches or is absent 

Nongeographic name. Rocks now divided into several fms. 
Named because it forms cliffs in banks of Ohio River and tributaries. 

Cliff House sandstone. (In Mesaverde group.) 
Upper Cretaceous: Southwestern Colorado and northwestern New Mexico. 
A. J. Collier, 1919 (U. S. G. S. Bull. 691K). Cliff House S8.—Upper fm. of Mesa

verde group. Is "Upper Escarpment" of W. H. Holmes's subdivision of the Mesa
verde on SW. side of Mesa Verde [Montezuma Co., Colo.], where it consists of 
hard ss. In area S. of Mancos It is too friable to form cliffs, tho It still contains 
many thin beds of ss.. and it is there nowhere covered by overlying fms., being 
partly eroded. At Echo Cliff it occurs as a sheer face of ss. more than 400 ft. 
thick. As It is most strikingly exposed in the canyons above the cliff houses of 
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Mesa Verde National Park, Which were built along a shaly parting In It, it Is here 
named CUff House ss. OverUes Menefee fro. 

J, B, Reeside, Jr., 1924 (U. S. G. 8. P. P . 134). [See under Mesaverde group, 1924 
entry.] 

Cliff L a k e g r a n i t e p o r p h y r y . 

P r e - C a m b r i a n : M a n i t o b a . 

A. T. Bruce, 1918 (Canada Geol. Surv. Summ. Rept. 1917, p t D, p. 5) . 

tCllfEwood c l ays . 

Uppe r C r e t a c e o u s : N o r t h e a s t e r n N e w J e r s e y . 
H. B, Kummel and G. N. Knapp, 1904 (N, J, Geol, Surv, voL 6, p, 166). CUffwood 

lignitic sands and claya.—White sand, with seams of black lignite and thin beds 
of black clay. I ts many ss. concretions have yielded numerous plant remains. 
Thickness 15 to 20 ft. Top memb, of Raritan clay series. Underlies Merchant-
vllle clay and rests on No, 4 sand (laminated sand 40 to 75 ft, thick). Exposed 
in clay pits about CUffwood [and at CUffwood Point, on S, shore of Rarltan Bay] . 

W. B, Clark, 1904 (Am, Jour. Sci,, 4th, vol, 18, pp, 435-440), restricted Baritan fm. 
as explained under Raritan fm., and correlated (Johns Hopkins Unlv. Circ. vol. 23, 
No. 7, 1904) CUffwood cloys with Magothy fm, of current nomenclature, 

Cl i f ton f o r m a t i o n . 

S i l u r i a n ( N i a g a r a n ) : W e s t e r n c e n t r a l Tennessee , 

J. M. Safford and J, B, Klllebrew, 1876 (Elements of geol. of Tenn,, pp. 108, 142-
146), Clifton la.—Chiefly thick-bedded, gray, fossiliferous Is., sometimes containing 
clayey layers and weathering into sh. Thickness 0 to 200 ft. In western valley, 
the region of its greatest development, it is equally divided Into a lower varie
gated Is. and marble and an upper gray Is., each 100 ft. thick. Clifton [Wayne 
Co.] Is located on lower part of fm. Same as Meniscus Is. Underlies Linden Is. 
[Dev.], and overUes Dyestone group. 

Clif ton f o r m a t i o n . 

P e n n s y l v a n i a n : N e w B r u n s w i c k . 

P. J. Alcock, 1935 (Canada Dept. Mines Geol. Surv. Bur. Econ. Geol. Mem. 183, 
p. 95). 

Cl i f ton F o r g e s a n d s t o n e m e m b e r (of K e y s e r l i m e s t o n e ) . 

L o w e r D e v o n i a n ( H e l d e r b e r g ) : C e n t r a l w e s t e r n Vi rg in i a . 

F. M. Swartz, 1930 (V. S. G. S. P. P. 158 C). Clifton Forge as. memb.—Calc. sss. 
and shaly sss., with some aren. sh., composing middle memb. of Keyser Is. a t 
Clifton Forge, Hot Springs, Gala, and other places in western Va, Thickness 
66 lo 102 ft, (66 ft. thick at Clifton Forge), Ifltertongues with and finally re
places the upper Is. and Big Mtn sh. members of Keyser Is. Rests on lower 
Is. memb, of the Keyser. 

Cl i f ty l i m e s t o n e . 
Middle D e v o n i a n : N o r t h w e s t e r n A r k a n s a s ( E u r e k a S p r i n g s - H a r r i s o n 

r e g i o n ) . 

H. D. Miser, 1916 (U. S. G, S. Eureka Springs-Harrison foUo, No, 202); Clifty Is.— 
A bed of Is, nowhere more than 2% ft, thick. Named for East Fork of Little 
Clifty Creek, Eureka Springs quad,, where, within an area not exceeding % sq. ml., 
all Its known exposures occur. Lower 1% ft. Is gray, compact, laminated, cross-
bedded Is. with few fossils and large amount of quartz sand, the grains of which 
are rounded and translucent. Upper 12 Inches is compact, light blulsh-gray Is., 
with concholdal fracture and small amount of sand like tha t in underlying bed. 
Uncon. underUes Syiamore ss. memb. of Chattanooga sh. and uncon. overlies 
Kings River ss. memb. of Everton Is. Contains Hamilton fossUs In lower 18 
Inches. 

tCl l f ty c o n g l o m e r a t e lentU. 
P e n n s y l v a n i a n : E a s t e r n T e n n e s s e e ( W h i t e C o u n t y ) . 
L. C. Glenn, 1925 (Tenn. Geol. Surv. Bull. 33B, pp. 370-371). [See quotation 

under ICIifty sh., which contains all of definition.] 
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tC l i f t y s h a l e . 
P e n n s y l v a n i a n : E a s t e r n T e n n e s s e e ( W h i t e C o u n t y ) . 

L. C. Glenn, 1925 (Tenn. Geol. Surv. BuU. 33B, pp. 370-371). About CUfty and Bon 
Air in White Co. the Lee tm. consists of following, in descending order : Rock
castle cgl., in remnants on hilltops; Vandever sh.; Clifty cgl. lentil (upper part 
of Bonair cgl.) ; Clifty sh., with Clifty coal in top p a r t ; Bonair cgl. (lower part) ; 
Whltwell sh., with Bon Air coals ; Sewanee cgl. ; and Gizzard sh. The Clifty cgl. 
merges, when traced W. toward De Rossett [White Co.] with upper part of Bonair 
cgl. by lensing out of Clifty sh. and coal. I t is here assumed that Clifty sh. lentil 
also disappears to N. and that Clifty cgl. either disappears or more probably unites 
with and forms top part of Bonair or Monterey cgl., thus losing its identity as a 
separate memb. 

C l inch s a n d s t o n e . 
S i l u r i a n ( e a r l y ) : E a s t e r n Tennes see , s o u t h w e s t e r n Vi rg in ia , a n d s o u t h e r n 

W e s t VirglrUa. 

J. M. Safford, 1856 (Geol. Reconn. Tenn. 1st Rept., p. 157). Clinch Mtn aa.—Light-
gray, generally thick-bedded ss., at many points abounding in fucoids; sometimes 
contains layers of cgl. with pebbles the size of small peas. In some places upper 
[lower?] part is red and highly ferruginous. [If upper was meant, the red beds 
are part of Rockwood fm.; it lower was meant, as in all ot Safford's later repts, 
the red beds are the Ord. Sequatchie fm. In some of Safford's later repts this 
lower red sh. was called Clinch Mtn red ah. and Clinch ah.] Thickness several 
hundred ft. Is the great protecting rock of many high ridges in NE. Tenn. 
Underlies 200 or 300 ft. of shales with thin flne sss. and iron ore. Overlies 
Nashville or top memb. of Hudson River group. 

J. M. Safford, 1869 (Geol. Tenn., pp. 151, 161, 292, 297). Clinch Mtn ss. (Medina) 
[also called Clinch group],—Hard ss., mostly white or grayish-white, 400 or more 
ft. thick [called OTtnoft aa. on pp. 295, 298, etc.] , overlying 400 ft. ot red calc. 
shales, provisionally included in fm. [and called Clinch red sh., on pp. 295, 298, 
etc.]. Conflned to E. Tenn. Included in Niagara group. Underlies White Oak 
Mtn sss. and overlies Nashville or Nash group. 

In 1895 (U. S. G. S. KnoxvUle folio. No. 16) and 1896 (U. S. G. S. Loudon 
folio. No. 25, and Morristown folio. No. ZI) A. Keith restricted Clinch ss. 
to upper massive white ss. of Safford's Clinch Mtn ss. and applied new 
name Bays ss. to underlying red sss. and shales. He defined Bays ss. as 
underlying white Clinch ss. and overlying Sevier sh,, and as 300 to 1,1(X) 
ft, thick. Later work by several geologists indicated that tlie red sss. 
of Bays Mtn (type loc. of Bays ss.) are older than the red sss. underlying 
Clinch ss. on Clinch Mtn. (See under Bays ss.) The fm. underlying 
Clinch ss. is now called Junia ta fm. in eastern belt and Sequatchie fm. 
in western belt. The overlying fm. is of Clinton age. E. 0. Ulrieh and 
C. Butts correlate Clinch ss. with Albion ss. of N. T. 

Named for exposures on Clinch Mtn, Hancock and Hawkins Counties, 
Tenn., and Scott Co., Va. 

tCllnch red shale. 
Upper Ordovician: Eastern Tennessee. 

See 1869 entry under' Clinch ss. Is same as Se>]uatchie fra. of present 
nomenclature. 

tCUnch Mountain sandstone. 

SUurian and Upper Ordovician: Eastern Tennessee and western Virginia. 
See explanation under Clinch ss. Included Clinch ss. and Sequatchie fm. 

of present nomenclature. 

tClinch Mountain red shale. 

Upper Ordovician: Eastern Tennessee. 

See explanation under Clinch ss. Is same as Sequatchie fm. of ijresont 
nomenclature. 
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tCline. 
Upper Cretaceous (Gulf series) : Southern Texas. 
R. T. HUl, 1901 (U. S. G. S. 2lBt Ann. Rept , pt. 7, p. 114), used Cline, in table only, 

for beds btw. Austin chalk and Anacacho fm. In Uvalde section. 

Probably named for Cline, Uvalde Co. 

Clingman conglomerate. (In ChUhowee group.) 
Lower Cambrian: Eastern Tennessee and western North Carolina. 
A. Keith, 1895 (U. S. G. S. Knoxville folio. No. 16, p. 3) . Clingman cgl.—Of pre

cisely same composition as "Thunderhead cgl., and none of Its .beds can be dis
tinguished from the Thunderhead. Only noticeable difference ii ' smaller develop
ment ot si. beds in Clingman cgl. Thickness 1,000 f t OverUes Hazel si. 

Named for Clingmans Dome (spelled thus on the map), Swain Co., N. C, 

Clinton formation. (In Niagara group,) 
Silurian: New York to northeastern Tennessee; also Michigan. 
T, A, Conrad, 1839 (PhUa, Acad. Nat, Set Jour., vol. 8, pt. 1, pp. 228-235), 

applied Clinton group to beds underlying Niagara sh. [Rochester sh. memb. of 
Clinton fm.] and overlylug Niagara ss. [Albion ss . ] . 

L. Vanuxem, 1842 (Geol. N. Y., pt. 3), deflned Clinton group of Thtad D i s t of N. Y. 
as consisting of green and black-blue sh., greenish and gray ss., red SB. often 
laminated, calc ss., encrlnal ss., and red fossiliferous Iron ore beds, the most 
prominent memb. being the sh., the next most prominent memb. the greenish ss., 
and the third persistent memb. the iron ore beds. He stated that characteristic 
masses of these rocks occur around Clinton, Oneida Co., N. Y.; that overlying tm. 
Is Niagara group•= Lockport group; and that underlying fm. Is Oneida or Sha-
wangunk cgl. 

The application of the names Clinton group and Clinton fm. to the beda 
btw. so-caUed Niagara sh, (or Rochester sh.) above and Medina ss. 
[=Albion ss.] below was universally followed until 1908, when A. W. 
Grabau (Sci., n. s., vol. 27, pp. 622-623) included the Upper Medina 
[Albion ss.] in the Clinton, and repeated this classiflcation in 1909 
(Jour. Geot, vol. 17, pp. 234-237). This proposed change was not, 
however, adopted by other geologists. 

In 1910 (N. Y. Stute Mus. BuU. 140, pp. 21-23) J. M, Clarke stated tha t 
as originally described the upper limit of Clinton fm. was not deflned; 
"or in other words the entire section exposed a t Clinton village above 
the Medina ss. was left as the exponent of the Canton fm.;" but that 
"with the progress of knowledge it is satisfactorUy determined that 
a t the Clinton section a t Clinton there Is a weak development of the 
Rochester sh., and this was included by inference in Vanuxem's defini
tion of the Clinton fm." "In the Clinton section no entirely satisfactory 
division of the strata has yet been made. How far tbe division of the 
Rochester section can be correlated with or applied to the Clinton 
section is still to be determined, but they now seem to have little in 
common. The fauna indicates the presence of species of the Rochester 
member well down in the strata, and in paleontology i t may be unwise 
to separate the Rochester member and its fauna from the series with 
which it is so intimately bound in this typical section." 

In 1911 (Geol. Soc. Am. Bull., vol. 22, pl. 28, etc.) E. O. Ulrlch redeflned 
Clinton group to include Rochester sh. at top and Brassfleld Is. of Ky. 
("the oldest Clinton known") a t base, defining the Brassfleld as lying 
strat. btw. Sodus sh. (above) and Medina ss. (below), but as not 
present in N. Y. He stated: It being now conceded that the Rochester 
sh. zone is included in and forms the top div. of the typical Clinton, 
and as the par t beneath the Rochester is locaUy divisible Into several 
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lithologically and faunally distinct members or fms., the composite 
CUnton unit manifestly has become a group. He also showed a hiatus 
of considerable magnitude btw. Rochester sh. and overlying Lockport 
dol. 

In 1912 (N. Y. State Mus. Hdb. 19) C. A. Hartnagel Included Rochester sh. 
in the CUnton. 

In 1913 (Geol. Soc. Am. Bull., vol. 24) A. W. Grabau s ta ted: The hiatus 
which Ulrlch places btw. the Rochester and Lockport, in order to make 
room for some southern fms., is absolutely nonexistent; the Rochester 
sh. by becoming more calc. passes without a break upward into the 
Lockport dol. 

In 1913 the U. S. Geol. Survey adopted Rochester sh. memb. of Clinton fm. 
(See Niagara folio. No. 190.) 

In Canada Geol. Surv. Guidebook No. 4, 1913, P. B. Taylor and W. A. 
Parks excluded Rochester from CUnton, thus following the old classlflca
tlon, as did M. Y. WllUams in 1914 (Geol. Soc. Am. Bull., vol. 25, pp. 
4 0 ^ 1 , and Canada Geol. Surv. Summ. Rept for 1913) ; also 1919 (Canada 
Dept. Mines, Geol. Surv. Mem. I l l ) ; E, M, Kindle (Set, n, s., vol. 39, p. 
918, 1914], who stated that "there is no excuse for including Rochester 
in the Clinton;" and C. Schuchert (Geol. Soc. Am. BuU., vol, 25, pp. 
277-320, 1914), who stated that from Rochester, N. Y., westward Into 
Ontario there is an easily discerned discon. or time break of considerable 
length btw. Lockport dol. and Rochester sh., the latter pinching out 
along Niagara escarpment. 

In 1915 (U. S. N a t Mus. BuU. 92, vol. 2, pl. 4) R. S. Bassler included 
Rochester in Clinton. 

In 1918 (Geol. Soc. Am. Bul l , vol. 29, p. 82) E. 0 . Ulrlch introduced, 
without deflnition, Kirkland fm. for Lower Clinton of Pa. and Md. 
[The name Kirkland was suggested to U. S. Geol. Survey as a name 
for the pre-Rochester part of Clinton fm. in a letter from J. M. Clarke 
dated April 24, 1916.] In same vol. (pp. 327-368) G. H. Chadwlck sub
divided Clinton fm. into many minor units [see N. Y. chart] and (pp. 
349, 359, 364) applied, in heading, the name Kirkland iron ore to what 
he described as "really a ferriferous Is,, conspicuously crinoldal, and 
known locally as the 'red-flux bed,' " its "finest exposures being across 
the town of Kirkland, in which lies Clinton village," On many pages 
he used Kirkland Is. and ore. He deflned his Kirkland as 0 to 6 ft. thick, 
and as located in upper part of Clinton fm., underlying his Phoenix sh. 
memb. and overlying his Brewerton sh, memb. He suggested dropping 
Clinton, and substituting a new name for each half, and stated: 
"StratlgraphlcaUy the Rochester sh. is excluded from the type section 
of the Clinton." He also restricted Rochester sh., by removing from 
it (under name Oates Is.) the upper 20 f t of calc. beds ("really a Is.") 
heretofore included in the Rochester. 

In 1923 (Md. Geol. Surv. SU. vol., see index) C. K. Swartz introduced Rose 
Hill fm. for the pre-Rochester part of CUnton group of Md., and stated 
that "the close relationship of the Rose Hill and the pre-Rochester Clinton 
of central N. Y. in fauna, lithology, stratigraphic position, and geo
graphic variation Justify their correlation." He also expressed the opinion 
that Clinton might still fittingly be retained for the beds beneath the 
strata containing the Rochester fauna, although some at least of tlin iron 
ores occur in the beds assigned to the Rochester by Ulrlch. In same vol. 
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(pp. 244, 267, etc.) Ulrieh again redeflned the Clinton by including in it, 
at base, the Thorold ss. [memb. of Albion ss.], but he stiU treated the 
Rochester as top memb. of Clinton. He also stated that in paper read 
by him before Geol. Soc. Am. in 1917 [pubUsbed in 1918] the term Kirk
land was proposed for Middle Clinton [published Lower Clinton], and 
suggested that Chadwlck's name Sauquoit may be the one finally adopted 
for Middle Clinton, which he showed (p. 347) as present in only tbe 
Clinton and Crugers Mill S,ectlons of N. Y., its horizon being btw. Wil
liamson sh. and Wolcott Is. On pp. 349-362 of same vol. Ulrlch and 
R. S. Bassler divided the Clinton of Appalachian Valley region (p. 349) 
into Upper Clinton or Lakemont fm.. Middle Clinton, and Lower CUn
ton. On p. 359 they s ta ted: "The term Lakemont Is. or fm. is proposed 
for the Upper Clinton as developed in central Pa, The type section is 
a t Lakemont Park along the highway between HolUdaysburg and Altoona, 
Pa. The advantage of using this new name for the Upper CUnton iu 
Md. seems assured, but in southwestern Va., where the corresponding 
beds consist entirely of ss. and sandy sh., some other designation prob
ably is desirable. The propriety of its use for N. Y. deposits of similar 
age also is questionable." In correlation chart on p. 244 Ulrlch showed 
Lakemont=Rochester sh., Irondequolt Is., and WUliamson sh. of N. Y. 
subdivisions of Clinton. 

The thickness of the Clinton a t ClUiton, N. Y., is stated by Ulrlch (1923) to 
exceed 86 ft. Iu central Pa. it is 890 f t thick. 

The U. S. Geol. Survey treats Clinton fm, as basal dlv. of Niagara group, 
and includes Rochester sh. memb. in the Clinton, at top, but does not 
include Thorold ss, at base. In N. Y. the Clinton is overlain by Lockport 
dol. and underlain by Albion ss. In central Pa. the Lockport is absent 
and Cayuga group rests on the CUnton, which Is in turn underlain by 
Tuscarora qtzite (correlated with Albion ss.). In eastern Tenn. the 
dejwsits of Clinton and Albion age are included in Rockwood fm.; in 
Ala. they are Included in Red Mountain fm., where, according to B. O. 
Ulrlch, they possess a different facies from the deposits of similar age 
in Tenn. 

W, Goldring, 1931 (N, Y. State Mus. Hdb. 10), Included Rochester sh. and Thorold 
ss, (" = Oneida cgl.") in the CUnton. 

C. Schuchert and C. R. LongweU, 1932 (Am. Jour. ScL, 6th, vol. 23, pp. 305-311), 
excluded Oneida cgl. from the Clinton. 

J. T. Sanford, 1936 (Jour. GeoL, vol. 44, p. 811), excluded Oneida cgl. from the 
Clinton. 

The U. S. Geol. Survey does not include Oneida cgl. in Clinton fm. 

CUnton quartzites. 
A name tentatively applied (N. Y. State Mus. BuU. 80) to Binnewater 

ss. of eastern N. Y., because the beds are In some respects similar to 
Clinton fm. of western N. Y. 

;!llnton sand. 
A subsurface sand In basal part of Sil. of Ohio. 

Cllntonville oil sand. 
Drillers' term for a sand In basal part of Venango oil sand group of 

NW. Pa. 
2!lipper Gap formation. 

Mississippian (probably) : Northern California (Colfax quadrangle). 
W. Lindgren, 1900 (U. S. G. S. Colfax folio, No. 66). Clipper Gap fm.—A highly 

compressed sequence of black clay slates and dark arglll. sss. Bodies of Is. abun-
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dant but usually lenticular. Bluish or grayish chert Is also common, and so 
closely connected with the Is. as to strongly suggest i ts derivation from that 
rock by a process ot slllcificatlon. Contains lower Carbf. fossils. Corresponds 
to upper part of Calaveras fm. Overlies Delhi fm. Is top fm. of Carbf. age In 
area. Named for exposures a t vUIage of Clipper Gap, Placer Co. 

Cloche I s l a n d beds . 
Midd le O r d o v i c i a n : O n t a r i o ( M a n i t o u l i n I s l a n d ) . 

A P. Foerste, 1921 (Ohio Nat., vol. 13, p. 39). Oloohe laland beds.—Darker lss. 
[ than underlying Swift Chirrent beds] probably reaching thickness of 150 ft. 
Are of post-Leray Black River age. In lower part flne-gralned Iss. alternate with 
coarser grained layers for vertical distance of about 30 ft . ; these are overlain by 
coarser grained lss. In which flner grained layers are not conspicuous and which 
reach thickness of about 50 ft. Form almost entire surface of Cloche Island. 
Overlain by lss. of Trenton age. Fauna discussed. 

t C l o q u e t s l a t e . 
P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h e a s t e r n M i n n e s o t a ( C a r l t o n 

C o u n t y ) . See un i le r ^ T h o m s o n al. 

C l o q u e t m o r a i n e . 
P l e i s tocene ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n Minneso t a . 

F. Leverett, 1928 (U. S. G. S. P. P. 164). Named for Cloquet, Carlton Co. 

C l o r e l i m e s t o n e . (Of C h e s t e r g roup . ) 
M i s s i s s i p p i a n : S o u t h w e s t e r n I l l ino i s a n d w e s t e r n K e n t u c k y . 

S. Weller, 1913 (III. Acad. ScL Trans., voL 6, pp. 120, 129). Clorg fm.—Variable 
lss., more than 30 ft. thick, some beds thin-bedded and shaly, other beds hard and 
similar to Menard Is., and stiU other beds more granular or crystalline; passage 
beds at base, in places 25 ft. thick, consist of aren. and calc. shales with some 
Is. beds. Topmost fm. of Chester group. OverUes Palestine ss. 

S. Weller, 1020 (Jour. GeoL, vol. 28, Nos. 4 and 5) , named topmost fms. of 
Chester group In southern and western III., KInkald Is. (above) and Degonia 
ss. (below), and stated that the Degonia rested on Clore Is. [restricted] (0 to 40 
ft. thick) and that both Klnkald and Degonia had been Included in Penn. in earlier 
repts. 

S. Weller, 1920 (IU. ,GeoI. Surv. BuU. 41, pp. 212 to 222), stated thot Clore fm. of 
earlier mapping included Klnkald Is. and Degonia ss. 

N a m e d for Clore School, R a n d o l p h Co., III. Typ icaUy exposed i n h e a d s of 

r a v i n e s a l o n g S W . s ide of h igh r idge e x t e n d i n g f r o m Clore School to 

R a n d o l p h C o u n t y F a r m . 

Clond Chief g y p s u m . 

P e r m i a n : S o u t h w e s t e r n O k l a h o m a , 

C, N, Gould, 1924 ( A A, P, G, BuU„ vol, 8, pp, 324-341, map). Cloud Chief fm.— 
Two or more ledges of massive gyp. Interbedded in red clay sh , ; the gypsums 
vary much In number and thickness. Includes what was originally described as 
"eastern area" of the. Greer, The name "Cyril" was used for this gyp, in 
Cement area by Clapp, who erroneously considered it to be = the Blaine. 
Reeves recognized Clapp's error In correlation, but himself falls into error 
when he states that "only the basal part of the Greer Is present in this area, 
where it is represented by CyrU memb." In point of fact, so far as 
can be determined, the entire Greer Is present a t Cement Because of fact that 
both geologists who have used the name Cyril have fallen Into error In use of 
the term, in order to avoid additional confusion, it appears wise to introduce an 
entirely new name. Therefore the name Cloud Chief Is proposed for this fm. 
Typically exposed near town of Cloud Chief In eastern Washita Co, Rests on 
Day Creek dol. and Is overlain by Quartermaster fm., with erosion uncon. 
according to Beede.. 

C. N. Gould. 1924 (Okla. Geol. Surv. Bull. 35, p. 95), stated that this fm, varies 
In thickness up to 115 ft, 

H, D, Miser, 1926 (geol. map of Okla.), placed Cloud Chief gyp. below Quartermaster 
fm. and above Day Creek dol. 
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C. N. Gould and F. E. Lewis, 1926 (Okla. Geol. Surv. Circ. No. 13), suggested thot 
"It might be well to consider the Day Creek the basal part of Cloud Chief gyp." 

J . W. Beede and D. D. Christner, 1926 (Unlv. Tex. Bull. 2607, pp. 14-15), recog
nized no fm. btw. Cloud Chief gyp. and Whltehorse ss. in Okla. 

B. W. Sawyer, 1929 (Okla. Geol. Surv. BulL 40HH). In KIowo and Washita 
Counties Cloud Chief fm. overUes Whltehorse ss. and underUes Quartermaster fm. 
The term "Day Creek dol." of Cragln has been applied to Weatherford dol., Green-
fleld dol. and Quartermaster dol. I t Is beUeved its continued use wlU only serve to 
confuse. Writer does not know what bed, if any. In SW. Okla., corresponds t o 
Day Creek dol. of Kons. 

B. L. CUfton, 1930 (A. A. P. G. BuH., voL 14, pp. 161-172). Evidences in fleld 
suggest Cloud Chief is not a geolo'gic unit, but rather that it .represents a group 
of more or less continuous s t r a t units. Writer believes Cloud Chief os a fm. name 
should be dropped and that another fm. name should be adopted to Include the 
beds from bose of Day Creek up to base ot Quartermaster. [See further details 
under Quartermaster fm.] ^~ • 

N. Evans, 1931 (A. A. P. G. BulL, vol. 15, No. 4, pp. 408-432). Day Creek dol. 
oi>erHes Cloud Chief gyp., and Cloud Chief should be made a memb. of Whltehorse 
fm. [See under Quartermaster fm.] 

S. Buckstaff, 1931 (A. A. P. G. Bull., vol. 15, No. 4, pp. 434-437), does not regard 
Evans' Interpretation of strat. relations of the various fms. as proved. 

R. Roth, 1932 (Jour. Geol., vol. 40, No. 8, p. 700), believes there is no way of 
retaining Cloud Chief as a formatlonal name; if used at all It should be as o 
zone name. 

E. H. Sellards, 1933 (Univ. Tex. BuU. 3282, p. 146), placed Cloud Chief below 
Quartermaster and above Whltehorse. On p. 184 he stated that the Cloud Chief 
and Whltehorse fms. are not separable in Tex. either on the surface or under
ground. 

D. A. Green, 1036 ( A A. P. G. BulL, voL 20, No. 11, pp. 1454, 1458, 1473). 
Quartermaster fm. Is here dlvidtftf Into (descending) : (1) Elk City ss. memb.; 
(2) Doxey sh. memb.; and (3) Cloud Chief memb. (consisting of ss., gyp., and 
dol. facies). The s t ro t section In which the gypsums at Cloud Chief ore 
developed Is predominantly a ss. section, when considered In a large area, in 
which the gyp. facies occur as lenses, and has max. thickness of 300 ft., as shown 
by sample log of well S. of Cordell, In sec. 23, T. 9 N., R. 17 W. At type loc. 
the basal 100 ft. is solid gyp. ond next 50 ft. lenticular gypsums In ss. To NW. 
of Clinton the contoct of the Cloud Chief with Doxey memb. is irregular gradation. 
Greatest problem In Cloud Chief memb. is occurrence of Quartermaster dolomites, 
which in many places suggest chemical alteration from gyp. to dol. Many 
exposures Indicate that Cloud Chief gyp. facies and Quartermaster dolomites are 
in same strat. horizon. Which of these dolomites, if any, Is = Day Creek dol. of 
NW. Okla. is open question. 

Cloud M o u n t a i n se r ies . 

C a m b r i a n or p r e - C a m b r i a n : N e w f o u n d l a n d . 

C. Schuchert and C. O. Dunbar, 1034 (Geol. Soc. Am. Mem. 1, p. 32). 

Clough c o n g l o m e r a t e . 
S i l u r i a n ( m i d d l e or l o w e r ) : N o r t h w e s t e r n New H a m p s h i r e ( A m m o n o o s u c 

R i v e r r e g i o n ) . 

M. Bluings, 1934 (ScL, vol. 79, No. 2038, pp. 55-56, Jan. 19). Clough cgl. (lower 
SU.).—Qtz cgl. and qtzite, 0 to 200 ft. thick. Underlies Fitch fm. (middle SU.) 
and uncon. overUes Partridge si. (Upper Ord.?). 

M. BUIIngs, 1934 (Am. Jour. Sci., 5th, vol. 28, pp. 413-415, Dec ) . Clough cgl. 
is absent from most of Littleton quad., by overlap, but is well developed In 
Moosilauke quod. No fossils, but It Is uncon. on underlying pre-Sil. rocks, and 
grades into overlying Fitch fm. (middle SIL), and Is therefore believed" to be 
middle or lower SU. Named for Clough HUl dist. [Moosilauke quad.] . 

See a l so M. P . B i l l ings , 1985 (Geology of L i t t l e t o n a n d M o o s i l a u k e quads . , 
N. H., m a p s a n d t e x t ) . 

M. Bi l l ings , 1985 ( l e t t e r d a t e d Aug . 2 7 ) . Coos q t z i t e of H i t c h c o c k i s o u r 

Clough cgl. 
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Clover q u a r t z i t e s . 
C lover C a n y o n q u a r t z i t e s . 

P r e - C a m b r i a n : N o r t h w e s t e r n N e v a d a . 
C. King, 1878 (D. S. Geot Eipl . 40th Par., vol. 1, p. 69), In his description of the 

"Archeon rocks" of Humboldt Range, Nev., mentioned Clover Canyon qtzitea ond 
Clover qtzitea. 

C love r C reek l imes tone , ( I n C h e s t e r g r o u p . ) 

M i s s i s s i p p i a n : W e s t e r n c e n t r a l K e n t u c k y ( B r e c k i n r i d g e C o u n t y ) . 

A. p . Foerste, 1910 (Ky. d e o l . Surv. Rept. Prog. 1908 and 1909, pp. 83, 85). 
Clover Creek la.—Ls., 11 and perhaps 15 ft. thick, underlying Garfleld ss. and 
overlying Big Clifty ss. in Meode and Breckenridge Counties. 

N a m e d for e x p o s u r e s a t m o u t h of CJlover Creek , B r e c k i n r i d g e Co. 

C love r C r e e k g r e e n s t o n e . 

P e r m i a n : N o r t h e a s t e r n O r e g o n ( B a k e r q u a d r a n g l e ) . 

J. Gllluly, 1937 (U. 8. G. S. Bull. 879). OTotrer Creek greenatone.—Altered volcanic 
flows and pyroclastic rocks, with subordinate Is. and chert. Thickness 4,000-|- ft. 
Uncon. underlies pre-MIo. gravels. Relation to Elkhorn Rldge argllllte (Penn.?) 
unknown. Named for exposures along Clover Creek, sees. 24, 25, 26, and 35, T. 7 
S.. R. 42 E. 

C l e v e r l y f o r m a t i o n . 

L o w e r C r e t a c e o u s : C e n t r a l , e a s t e r n , a n d n o r t h e r n W y o m i n g a n d c e n t r a l 
s o u t h e r n M o n t a n a ( S t i l l w a t e r - R o s e b u d Coun t i e s r e g i o n ) . 

N. H. Darton, 1904 (Geol. Soc. Am. BuU., vol. 15, pp. 394-^01). Cloverly fm.—Gray 
to reddish purple day, 30 to 40 ft. thick, resembling Fuson fm., underlain by 
10 to 60 ft. of coarse-grained buff or dirty gray cross-bedded massive ss., with 
some very thin deposits of coal or coaly sh., and believed to represent the Lakota 
of the Black Hills. Owing to lack of deflnlte evidence as to equivalency of these 
beds on E. side of Bighorn Mtns to the Fuson and Lakota, ond especially in con
sideration of apparent absence of deposits representing the Dakota ss.. It has 
been thought best to give the series a separate designation. Underlies Benton 
fm., the lower part of which as here discriminated may possibly Include beds 
representing Dakota ss. Rests on Morrison fm. Named for Cleverly, o post oflBce 
on E. side of Bighorn Basin, Wyo. 

C. T. Lupton, 1916 (U. S. G. S. Bull. 621, table opp. p. 166, pp. 167, 168). At 
type loc. of Cloverly fm., near Cleverly, Wyo., about 15 ml. NE. of Basin, Bighorn 
Co., Wyo., the Cloverly fm., according to N. H. Darton (U. S. G. S. P. P. 51, p. 
52, 1906), consists of 113 ft. of strata, a detailed section of which Is here given. 
Upper 20 ft. (light-buff or tan-colored ss.) of this fm. constitutes Greybull sand, 
which carries oil and gas In Greybull fleld and water in Lamb anticline and 
Torchlight dome. Th? Greybull sand Is overlain by Thepmopolls sh. 

D. F. Hewett and C. T. Lupton, 1917 (U, S, G. S, Bull. 656, p. 19), deflned base 
of Tbermopolls sh. and top of Cloverly fm. as top of Greybull ss. memb., and 
stated that the Tbermopolls includes the "rusty beds" [20 to 100 f t thick] 
described by Washburne (In U. S. G. S. Bull. 340, p. 350, 1908) as bosol memb. 
of Colorado fm. In Bighorn Basin, Wyo. 

W. T. Lee, 1927 (U. S. G. S. P. P. 149, p. 84), included the "rusty beds" In his 
Greybull ss. memb. of Cloverly fm. 

R. S. Knappen and G. F. Moulton, 1931 (U. S. G. S. Bull. 822, pp. 23-28), in
cluded the "rusty beds" in ThermopoUs sh. [of Colorado age] and treated Grey
buU ss. OS top memb. of Cloverly fm. This is present approved deflnition of 
Cloverly fm. The GreybuU ss. Is tentoUvely closslfled as Lower (?) Cret. 

C love rpor t " s a n d . " 

DrUle r s"^name f o r 1 5 ± f t of g r a y Is. in K e o k u k Is. (Mis s . ) of N W . K y . 
I t Is source of oU a t C l o v e r p o r t B r e c k i n r i d g e Co. 

Cllugston l imes tone . 
Pa leozoic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 
C. E. Weover, 1920 (Wash. Geol. Surv. Bull. 20, p. 7 1 ; map). Clugaton U.— 

Varies from pure white, dense, flne-gralned, massive, crystalline rock to bluish 
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gray and dark-gray banded Is. tha t becomes somewhat argUl. The pure white 
varieties often show well-deflned banding or stratlflcatlon. In some cases the 
purer types are Interstratlfled with less pure phases, and in other cases they 
grade over into the other Impurer types. Medium-grained bluish gray to very 
Ught-gray t ints prevail. Rocks commonly shattered and squeezed. Thickness 
l , 2 0 0 ± f t Overlies ColvlUe qtzite and underUes Mission argilUte. [Mapped 
around headwaters of Clugston Creek.] 

C l y b u m f o r m a t i o n . 

P r e - C a m b r i a n (7 ) : C a n a d a ( C a p e B r e t o n I s l a n d ) . 

W. J . Wright 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 273). 

C lyde f o r m a t i o n . ( I n W i c h i t a g roup . ) 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

ff. B. Plummer and R. C. Moore, 1922 (Univ. Tex. BuU. 2132, pp. 192, 197-198 and 
char ts) . Clyde fm.-^Included in Wichita group, and includes all s t ra ta btw. top 
of Bead Mtn Is. memb. of underlying BeUe Plains fm. and top of Talpa Is. bed of 
Drake. Thickness averages 475 ft. In Colorado VaUey is overlain by higher Is. 
s t ra ta tha t outcrop 2 ml. E. of Talpa, on Santa Fe R. R. Nomed for town of 
Clyde, 8 ml. W. of Bolrd, Callahan Co. I t Is a poor name because In vicinity of 
the town the Perm. Is covered by Cret. sand and It Is necessary to go several ml. 
S. ot town to get good exposiues. But i t is only locaUty along its outcrop avaU-
able as 0 nam'e. 

K. H. Sellords, 1983 (Unlv. Tex. BulL 3232, p. 169). Talpa la. of Drake IB top bed 
of Clyde fm. 

CoacheUa f a n g l o m e r a t e . 
Miocene ( m i d d l e or u p p e r ) : S o u t h e r n Ca l i fo rn i a ( S a n B e r n a r d i n o Moun

t a i n s ) . 
F . E. Voughan, 1922 (CaUt Univ. Pub., Dept. Geol. Scl. BulL, vol. 13, No. 9, pp. 

344, 386-387, 391, and mop). Coachella fangl.—A clastic rock having all char
acteristics of a fongl. For most part the fragments are angular and show little 
sorting, but moterial varies somewhat throughout the mass. Greater par t ot 
mass Is Ught-gray and dark purplish gray, rather persistent coarse gravel and 
subangular polygenetic pebbles 2 inches to a foot In diam., probably derived from 
the old rocks to N, In places It consists mostly of sharply angular fragments 
varying in size up to 3 ft. across. The fragments are of porphyry, granite, and, 
largely, basalt. To E. this fangl. dips beneath more recent (Cabezon) fangl., which 
differs from It In being more uniform and massive, of yellowish color, and In 
lying nearly horizontal. The Coachella fangl. rests on old schists and gneisses. 
Is younger than Deep Canyon fangls. 

N a m e d f o r O a c h e U a VaUey, R i v e r s i d e Co., n e a r w h i c h it occurs . 

Ctoahulla sUt. 
P l e i s t o c e n e : S o u t h e r n Ca l i fo rn i a ( I m p e r i a l C o u n t y ) . 

G. D. Hanna, 1926 (Cali t Acad. Sci. Proc, 4th ser., voL 14, No. 18, p. 435). The 
Yuba Beefs are followed by on enormous thickness of slit deposited In fresh 
waters of ancient Lake Coahulla, an appropriate name for which Is "Cooftullo 
t i l t ." I t Is exposed where San DIego-EI Centre highway crosses New River about 
1 mi. W. of El Centre. Total thickness of these slits la not known but they 
contain fresh-water fossils to base of exposure Indicated. 

t C o a l Bluff- se r ies . 1 , , 

t C o a l Bluff beds . ) < ^ W " ' ^ " ^ ^ ' " ^ P " ) 

Eocene ( l o w e r ) : S o u t h e r n A l a b a m a . 

D. W. Langdon, Jr., 1894 (Ala. Geol. Surv. Rept. on Coastal Plain, p. 421). Oool 
Bluff aeriea of aanda and lignitea.—Cross-bedded sands and sandy days, 0 to 70 
f t thick. Including Coal Bluff lignite, 5 ft. thick, at base. Is that portion of 
the Tert. below Nanafalia group and above Coal Bluff lignite, inclusive. 

T h i s t e r m , a s a b o v e deflned, r e s t r i c t e d N a n a f a l i a fm. by s e p a r a t i o n , f r o m 

I t s b a s a l p a r t , of t h e s e beds a s we l l a s t h e u n d e r l y i n g l ign i t e . T h e 

1886 a n d 1892 u s e s of N a n a f a l i a by E . A. S m i t h w e r e N a n a f a l i a a n d Coal 

Bluff sect ion, in w h i c h t h e s e beds w e r e inc luded . T h e t e r m " C o a l BlufC" 
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feU into disuse until 1920, when J. E. Brantly (Ala. Geol. Surv. BulL 22, 
pp. 148-152) revived it, applying "Coal Bluff beds" to 42 to 7T ft. of 
strata forming basal memb. of Nanafalia fm. in Ala. and calUng the 
rest of the Nanafalia the "Gullette Bluff beds." In 1932 C. W. Cooke 
extended Ackerman fm. of Miss. Into Ala. to replace Coal Bluff beds 
and restricted Nanafalia fm. to the beds above the tCoal BlufC. This 
is present approved deflnition of Nanafalia fm. 

Named for exposures on Alabama River at Coal Bluff, WUcox Co. 

Coalburg sandstones. (In Kanawha formation.) 
Pennsylvanian: West Virginia. 
I. C. White, 1908 (W. Va. Geol. Surv. vol. 2A, pp. 271, 468). Coalburg aa.—Coarse, 

massive, bluish gray ss., often weathering into "chimney rock" columns on 
rnmmits. Thickness 40 to 80 ft. Lies 5 to 10 ft. above Coalburg coal and 
6 to 52 ft. below Kanawha black flint [Probably named for occurrence at 
Coalburg, Konowha Co.] 

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, pp. 137-141). Upper Coalburg as.—Massive, coarse, bluish gray and 
brown rock, often weathering into "chimney towers" and "table rocks" when 
exposed near summits ; thickness 50 to 80 f t : Ues 25 to 30 ft. below Stockton 
cool and 0 to 10 ft. above Coalburg coal. Lower Coalburg sa.—Massive, gray and 
brown, medium-gmlned and aren. stratum, 20 to 50 ft. thick, lying 22 f t below 
Little Coalburg cool and 5 to 9 ft. above Buffalo Creek coal. 

Coalburg shale. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
D. B. Reger, 1921 (W. Va. GeoL Surv. Rept. Nicholas Co., p. 243). Coalburg ah.— 

Dark-gray or black, argill. deposit, coming Just above Coalburg coal at Mollie 
Frame Farm Mine, 0.3 mi. W. of Birch River village, where It Is only 3 inches 
thick, but it Is 5 ft. thick at S. end ot Powell Mtn, on Brushy Fork of Muddlety 
Creek. Contains plant and brackish water or possibly marine fossils. It . is 
not quite clear whether Coalburg sh. belongs above or below Coalburg A cool, 
as the two members were not noted In conjunction, but Indlcotlons ore that 
the sh. underlies that coal. 

Coal Creek formation. 
Pennsylvanian: New Brunswick. 
W. S. Dyer, 1926 (Canada Geol. Surv. Mem. 151, p. 7). 

Coal Creek formation. 
SUurian to Mississippian: New Brunswick (Queens and Sunbury Counties). 
W. J. Wright, 1935 (Canadian I n s t Min. MetsUurgy-Trans., vol. 38, p. 211). 

Coal Creek limestone. (In Topeka limestone.) 
Pennsylvanian: Southeastern Nebraska, southwestern Iowa, northeastern 

Kansas, and northwestern Missouri. 
G. E. Condra, 1927 (Nebr Geol. Surv. BuU. 1, 2d ser , pp. 42, 52, 53). The upper 

unit of Topeka Is. was named Union la. by Condra' and Bengston in 1915. That 
name being preoccupied the dlv. is here named Coal Creek Is., from exposures 
on Coal Creek, N. of Union, Nebr. The Is. is dark blue, dense, brittle, and quite 
fossUIferous. At places It Is split Into 2 or 3 beds. Overlies Holt sh. 

Coal Creek quartzite. 
Pre-Cambrian: Central northern Colorado (Boulder region). 
M. F, and C, M. Boos, 1934 (Geol. Soc. Am. Bull., vol. 45, No. 2, p. 306), men

tioned the pre-Camb. Coal Creek qtzite and Ralston fm., txnh of sed. origin, of 
Boulder region, but did not deflne them, and stated that thoy were taken from 
unpublished thesis of J. Adler, Unlv. Chicago, 1930. Both are intruded by Boulder 
Creek granite gneiss. 
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Coaledo formation. (In Arago group.) 

Eocene: Southwestern Oregon. 

J. S. DUIer, 1899 (U. S. G. S. 19th Ann. Rept , pt. 3, pp. 319-320). Coaledo fm.— 
The coal-bearing strata of Arago fm. of Coos Boy coal fleld, in lower par t BSS. 
predominate. Then comes the part where the workable cool beds occur, and 
the associated rocks are obout equal quantities of sss. and rather dork-colored 
shales. In upper part light-colored shales are abundant and characteristic. 
Distinguished from Pulaski fm. (the moln body of Arago fm.) by presence of 
cool beds and relatively large proportions of beds containing brackish water 
fossils. Well exposed In vicinity of Coaledo. [Arago fm. as deflned by Diller 
Included all beds In Coos Bay; dist. btw. Empire fm. (Mio.)' and tPulaskl fm.] 

J . S. Diller, 1901 (U. S. G. S. Coos Boy folio. No. 73). [RcpMted above descrip
tion and stated that Coaledo fm. rests on Pulaski fm.] 

W. H. Dall, 1909 (U. S. G. S. P. P. 59), assigned the beds a t Tunnel Point to 
Olig., and stated that they uncon. overlie Arago fm., which Includes Coaledo and 
Pulaski fms. The separation of the beds a t Tunnel 'Point from Coaledo fm. 
constituted a restriction of Coaledo. 

Harrison & Eaton (firm), 1920 (Min. Res. Oreg., Oreg. Bur. Min. and Geol., vol. 3, 
No. 1) . Coaledo fm.—A series of fresh, brackish, and marine beds of ss. and 
muddy sh. In Coos Bay region there are a number of coal seams. Thickness 
4,000 ft. [In table they placed Coaledo above Tyee ss., but stated that Tyee. 
of Florence and Newport doubtless Includes same horizon as Coaledo of Coos Bay.] 

W. D. Smith, 1924 (Econ. Geol., vol. 19, p. 45S), placed Coaledo above Tyee ss. 
H. G. Schenck, 1927 (Unlv. Call t Puh Bull. Dept. Geol. Set, vol. 16, No. 12) 

and 1928 (Univ. Calif. Pub. Bull. Dept. Geol. Sci., vol. 18, No. 1). Tunnel Point 
ss. of Coos Bay dist. Is middle Ollg. and overlies Bassendorf .sh. (lower Ollg.), 
which rests on Coaledo fm. [rcsrrictedl, upper Eocene, [Tunnel Point ss, and 
Bassendorf sh, ot Schenck must have been Included in Coaledo fm, of Diller, and 
Schenck's Bassendorf sh.—Judging by thicknesses given—appears to have been 
partly included In Tunnel Point beds of Dall and partly in Coaledo fm. of Dall. 
This restricted deflnition has not been considered by U. S. Geol. Survey.] 

tCoalinga beds. 

Pliocene and Miocene: Southern California (Fresno and Kings Counties). 

F. M. Anderson, 1905 (Call t Acad. Scl. Proc, 3rt ser., vol. 2, pp. 174-185). CoaUnga 
beds.—The series of beds uncon. underlying Etchegoin fm. and resting uncon. on 
all underlying fms.. the youngest of which is Monterey sh. Inchidrs (descending) : 

Sands, etc., 1,300 ft. 
Tamiosoma bed (oyster bed), 20 ft. 
Sands and shales, eOO-f- ft. (Includes "Rainbow beds.") I Sec p. 177 of 

book cited above,] 
Reef bed, 15-,50 ft. 
Basal sands and gravels, 120-250 ft. 

F. M. Anderson, 1908 (Calif. Acad. Sci. Proc , 4th ser., vol. 3, pp. 1-40). I t is 
now proposed to restrict Coallnga beds to lower part of a series that Is uncon. 
related to older members of the Mio. The Santa Margarita beds of San Luis 
folio are clearly related to Coalinga beds. Overialn. generally conformably, 
by Etchegoin fm,, and underlain, in places uncon., by Monterey ahales. The 
"Reef bed" of former rept is properly a part of Ti'mblor beds. 

The "Coalinga beds" as originally described included rocks belonging to 

Jacalitos fm., Santa Margarita (?) fm., tMaricopa sh., and Vaqueros 

ss. of subsequent repts. The restricted deflnition applied to essoutially 

same rocks that were called Santa Margarita ( t ) fm. in U. S. G. S. BulL 

398, descriptive of Coalinga dist. 

Named for exposures N., NW., and W. of Coallngft, Fresno Co. 

tCoal Measure conglomerate. 
A term formerly applied to basal cgl. of Penn. scries. In Pa. it was ap

plied to Pottsville fm. of present terminology. 

tOjal Measures. 
A term commonly applied tn early repts to the Perm, tind Penn. rticks of 

present terminology. (See U. S. G. S. Bull. 769. 192.5, pp. 65-70) 
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C o a l m o n t f o r m a t i o n . 

E o c e n e : N o r t h P a r k , Colorado . 

A. L Beekly, 1915 (U. S. G. S. Bull. 596, pp. 20, 49-71). Coalmont fm.—By evi
dence now available the 4.000 to 5,000 ft, of fresh-water beda lying btw, the 
marine Cret, and North Park fm. (Tert.) can be no more deflnltely assigned than 
to "Cret. or Tert." Lithologic differences in these rocks Indicate they are made up 
of two more or less distinct members. The 3,000 to 4,000 ft. of dark-colored 
coal-beorlng beds that Immediately overUe the marine Cret. on E. side of North 
Pork fleld and outcrop In various localities In W. and SW. parts appear to be 
the older and to be uncon. overlain by about 2,000 f t of lighter colored S3, and 
CgL, which outcrop over a large port of park floor, and in many localities appear 
to overlap the lower beds. No definite line of demarcation btw, the coal-bearing 
and sandy members can be drawn, for no unmistakable contact btw. them IB 
exposed at any locality In the fleld. The sandy memb. may be a separate and 
distinct fm., resting uncon. on the dark-colored coal-bearing rocks; or the two 
sets of beds may belong to an unbroken fm., and lithologic differences represent 
varying phases of contemp. deposition. Meanwhile, In default of a dedslve solu
tion of problem, all s t ra ta resting imcon. on marine Cret. and overlain by North 
Park (Tert.) fm. are here treated as a single fm., to which name Coalmont Ifl 
applied. The fm. Is better exposed along North Plat te River than in vicinity of 
Coalmont, but Coalmont is used as the most acceptable name not preoccupied or 
otherwise unsuitable. [See also 1915 entry under North Park fm.] 

T h e fm. is n o w r e g a r d e d a s u n q u e s t i o n a b l y of E o c e n e age . 

Coamo tuff l imes tone . 

C r e t a c e o u s : P u e r t o Rico . 

C, P, Berkey, 1915 (N. Y, Acad, Scl, Annals, vol. 26, pp. 19. 61). 

C o a m o S p r i n g s l imes tone se r ies . 

E o c e n e : P u e r t o Rico . 

E, T. Hodge, 1920 (Scientiflc survey of Porto Rico and Virgin Islands, vol, 1, pt, 
2, p, 153, N, Y, Acad, Se t ) , 

t C o a s t c lays , 
t C o a s t f o r m a t i o n . 
t C o a s t P l iocene . 
t C o a s t a l c l ays . 

D e s c r i p t i v e t e r m s used in e a r l y r e p t s on Gulf Coas ta l P l a in . In p a r t r e 
p laced by P o r t H u d s o n fm, ( P l e i s t ) , ;ind in p a r t by B e a u m o n t c l ay 
( P l e i s t , ) , 

Coas t complex, 

P r e - F r a n c i s c a n (poss ib ly p r e - C a m b r l a n ) : S o u t h e r n Ca l i fo rn ia ( n o r t h w e s t 

e rn p a r t of M o n t e r e y C o u n t y ) , 

B, WiUls, 1900 (Geol. Soc. Am. Bull., vol, 11, p, 419), Coast complex.—CrystaUlne 
rocks, chiefly metamorphlc. Including marble, qtzitic schists, mica schists, gneisses, 
and Intrusive granite. The marbles and schists are of sed. origin. The gneisses 
may be partly or whoUy igneous. Occurs at base of geologic column in Coast 
Ranges, Is long pre-Cret. May be Paleozoic. Is "basement complex" of Fair
banks, 

S a m e a s S a n t a L u c i a s e r i e s of Wi l l i s . 

t C o a s t g r o u p . 

t C o a s t a l se r ies . 

t C o a s t a l g r o u p . 

P r e - C a m b r i n n : N e w B r u n s w i c k . 

G. F. Matthew and L. W. Bailey, 1.S72 (Can,uln (Jenl. Snrv. li,.|)t. Trog. 1.S70-71). 

See a l s o C. R. Van Hi.se a n d C. K. Le i th , 19()i> (U, ,S, G. S. Bull . MOD, i n d e x ) . 

http://Hi.se
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Coastal series. 
Pleistocene; Jamaica. 
R. T. HUI, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. ,34, pp. 82-99). 

Coastal limestone. 
Quaternary: Sierra Maestra of Cuba. 
S. Taber, 1934 (Geol. Soc Am. Bull., vol. 45, No. 4, p. 589). 

Coasters Harbor Island arkose. 
Carboniferous : Southern Rhode Island. 
A. F. Foerste. 1899 (U. S. G. S. Mon. 33, p. 380). Coaatern Harbor laland arkoae.— 

Occurs at S. end of Coasters Harbor Island. May be contemp. with some part 
of Aquidneck sh. series. May be younger than Conanlcut arkose. Not so thick 
as Conanicut arkose. 

A part of Wamsutta fm. as mapi)ed by B. K. Emerson, U. S. G. S. Bull. 
597, 1917. 

Coast Range complex. 
A name that has been applied to the pre-Franciscan rocks of Coast Ranges 

of southern Calif. 

Coast Range intrusives. 
Jurassic or Cretaceous: Southeastern Alaska, Yukon Territory, and British 

Columbia. 
Name applied to the intrusive rocks of the Coast Range. Locally divided 

into many map units. In Hyder dist. of SE. Alaska includes (descend
ing) Hyder quartz monzonite. Boundary granodiorite, and Texas Creek 
granodiorite, also many dikes of different lithology. (See U. S. G. S. 
Bull. 807, 1929.) 

Coast Range diorite. 
Age (?) : Alaska. 
A. C. Spencer, 1906 (U. S. G. S. Bull. 287. map opp. p. 12). 

tCoata sandstone member (of Atoka forination). 
See Coody ss. memb. 

Coatzacoalcos formation. 
Miocene: Mexico. 
J. W. W. Spencer, 1897 (Geol. Soc. .km. BuU., vol. 9, pp. 13, 23). 

Cobalt series. 
Pre-Cambrian (late Huronian) : Quebec and Ontario. 
R. Horvle, Jr., 1911 (Quebec Dept Colonization, Mines, and Fisheries, Mines 

Branch, pp. 0, 17). 
C. K. Lelth, R. J. Lund, and A Lelth, 1935 (0. S. G. S. P. P. 184), assigned these 

rocks to lote Huronian. 

Cobb coal group. 
A group of coal beds. In Pottsville fm. (Penn.) of Warrior coal fleld, cen

tral Ala!, lying above Camp Branch ss. memb., and including tbe Cobb 
upper and Cobb lower coals. 

Cobble-stone HiU moraine. 
Pleistocene (Wisconsin stage) : Northeastern New York, Same as Cannon 

Corners moraine. Sec Geol, Soc, Am, Bull,, vol, 35, pp, CG9-676, and 
Jour, Geot, vol, 32, p. 6C;"i, 1924. Named for hill 3 mi. NW. of West 
Chazy, Clinton Co. 
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Cobequid series. 
Silurian: Nova Scotia. 
G. M. Dow.son, 1880 (Canadian Nat, 2d ser., vol. 9, p. 332). 

Cobham conglomerate member. 
Devonian or Carboniferous: Northwestern Pennsylvania (Warren County). 
K. B. Caster, 1934 (Bulls. Am. Pol., voL 21, No. 71, table opp. p. 61, pp. 61, 112, 

116i 117). Cobham cgl. memb.—^The upper and most persistent cgl. of Knapp 
formatlonal suite. Is a typical flat-pebble cgl. of varying texture. Thickness 75 
to 100 ft. on Cobham Hill, where it Is exposed along SE, and SW, faces of the bill, 
at Glade, Warren Co, This name replaces Glade cgl. (preoccupied) of writer's 
1933 rept. Underlies Tidioute sh, memb, and overlies East Kane sh, memb, 
[According to C, Butts (personal communication, Jan, 1936) the above named 
egl. is true Knapp and all of true Knapp present In area cited, and it contains 
fossils of Kinderhook age.] 

Cobleskill limestone (also dolomite). ( In Cayuga group.) 
Silurian (late) : New York and Ontario. 
See flrst three piiiagraphs under Rondout Li. 
In 1903 (N. Y. State Mus, Mem, 5, pp, 130-137) C. A. Hartnagel described 

the Cobleskill in its typical development at Schoharie and Howes Cave, 
Schoharie Co,, N, T., as consisting of a inassive layer of dark-gray 
somewhat mag. Is, averaging 6 ft, in thickness, underlying the Rondout 
and overlying green argill, shales "which doubtless jiertain to the 
Salina stage," In 1905 (N. Y, State Mus, BnU, 82) J. M, Clarke and 
D, D, Luther described it as consisting, in Tully quad., N. Y., of very 
hard, rather fine-grained, dark-gray Is. little altered, underlying Rondout 
dol. or waterllme and overlying Bertie dot, top fm. of Salina group. 

In 1913 (Md. Geol. Surv. Lower Dev. vol., pp. 11.5-116) E. O. Ulrlch 
stated the beds heretofore called Manlius Is. occur at much higher horizon 
than the Is. a t Manlius, iiiul gave following as correct strat . succession 
(descending): Ctoeymans Is.: Keyser Is ("Mniiliu.s of the l i t e ra ture") ; 
Rondout Is.; and Decker Ferry Is. (all Lower Dev.) ; typical Manlius Is., 
aud Cobleskill Is., the latter two Sil. In same volume C. K. Swartz, C. 
Schuchert, and C. S. Pros.scr classifled the Cobleskill of N. Y. as Lower 
Dev., but Scbuchert's 1924 Textbook of geol. assigned it to Sil. (Cayugan). 

W. Goldring, 1931 (N. Y. State Mas. Hdb. 10). placed Coble.skill Is. beneath Rondout 
Is. and above Salina. and included all in SIL 

See also under fAkron dol. 
In western N. Y. the Cobleskill consists of dol. and is called Cobleskill dol.; 

it has also been called "Akron dot," "Bullhead rock," "Bullhead Is.," 
and "Greenfield Is.," the lat ter an Ohio name. 

Named for exposures on Cobleskill Oeek, Schoharie &)., N. Y. 

Coboconk limestone. 
Ordovician: Ontario. 
W. A. Johnston, 1911 (Canada Geol. Surv. Snmrn. Rept. 1910, p. 191). 

Cobourg limestone. 
Ordovician: Ontario, 
P, E, Raymond, 1921 (Canada Gool. Surv. Mus. Bull. No. 31, geol. ser. No. 38, Feb. 

17, 1021, p. 1). Picton having been used by Prof. Cushing in 1910 for a granite, 
the name Cobourg is here used in its stead, the upper Trenton being fossiliferous 
In vicinity of that town. The Utita is here cousidered as n shaly phase of 
Trenton group. The Cobourg underlies Ciilliugwood of Out., which is = Utica of 
northern N. Y. The Upper Cobourg (Upper Picton of former papers) corresponds 
to lower part of "Utica" of (Quebec, or Hnnnotoma zone. The Lower Cobourg 
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(Lower Picton of former papers) corresponds to BaflneaqtUna deltoidea zone of the 
Trenton, and rests on Trenton restricted, 

A, F, Foerste, 1924 (Canada Dep t Mines, Geol, Surv. Mem. 138, chart opp. p. 58) . 
assigned Cobourg Is, to upper Trenton and placed overlying CoUlngwood and 
Gloucester in Utica, 

R, Ruedemann, 1925 (N. Y. State Mus. BulL 258, pp. 51, 82, 63, 149), assigned 
Cobourg Is. to Utica, 

G. M. Kay, 1933 (Am. Jour, Sci,, 5th, vol. 26, No. 151, pp. 2, 6 ) , applied Cobourg Is. 
In N, Y., to beds beneath Collingwood and above Sherman Pall, and Included them 
all in Trenton group. He stated type loc. is in Northumberland Co., Ont , and 
divided the rocks into Upper Cobourg Is., 75-|- ft. thick, and Lower Cobourg Is., 175 
ft. thick. Fossils listed. In.1935 (Geol. Soc. Am. Bull., vol.-. 46, pp. 227-228) 
he also assigned oU 3 fms. to Trenton. 

Cobre . 

T e r t i a r y : J a m a i c a . 

R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 78). 

tCobscook se r i e s . 
S i l u r i a n a n d D e v o n i a n : S o u t h e a s t e r n Ma ine . 

N. S. Shaler, 1886 (Am. Jour. Set , 3d, vol. 32, pp. 44-60). Greater part of sed. 
rocks of Cobscook seriea consist of very flne-grained sss. and dork-blue and blocklBh 
shales, which at certain points contain o good deal of lime, but rarely are pure 
lss. The fossiliferous rocks are mostly thin bedded, even the Impure lss. At many 
points there are s trata that contain small scattered fragments of hypogene rocks, 
presumably of volcanic origin. Believed to have been formed ot some distance 
from shore. Thickness not less than 4,000 ft. Underlies Perry beds. Rests on 
Campobello series, with undoubted uncon., although contact has not been seen. 
Devonian fossils in upper beds. Includes, at top. Moose Island shales [which ore 
a sud. facies of Eastport fm. (SU.)]. Also Includes Leighton's Cove series. 
Carries fossils related to Clinton, Niagara, lower Helderberg, and Dev. faunas. 

I n c l u d e s flve fms . of Sil . age . (See M a i n e t a b l e . ) 

N a m e d for d e v e l o p m e n t in Cobscook B a y dis t . , e a s t coas t of W a s h i n g t o n 

Co. 

Cobscook B a y se r i e s . 

S i l u r i a n and D e v o n i a n : S o u t h e a s t e r n M a i n e . 

H. S. Williams, 1900 (U. S. G. S. BulL, 165, pp. 34-35). Cobscook Bay aeries— 
P r o t Shaler (A. J. S., voL 32) has described an interesting series of SU, deposits 
on extreme SE. coast of Me., which contain faunas similar to those of Ashland and 
Sheridan series of Aroostook Co. [Lists the fossils and assigns them to Lower 
Helderberg, Lockport, and Clinton. Some fossUs from Moose Island "probably 
belong to horizon of Ohio sh. (Dev.)."] 

C o b u m f o r m a t i o n . 

Midd le O r d o v i c i a n : (Central a n d c e n t r a l s o u t h e r n P e n n s y l v a t U a . 

K. M. Field, 1919 (Am. Jour. ScL, 4th, vol. 48, pp. 404, 420). Cobum fm.—^Top fm. 
of Trenton group. Upper beds become Increasingly shaly and flnally merge into 
overlying Reedsvllle sh. The middle and lower beds consist of alternations of 
crystalline, highly fossiliferous Is., and black shaly Is. At base, wherever exposed, 
is Parastrophia hemiplioata zone. Thickness 400 ft. Is faunally and Uthologlcally 
distinct from underlying Salona fm. Named for town [in Center Co.]. 

Cocal ico s h a l e . 

O r d o v i c i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( L a n c a s t e r C o u n t y ) . 

G. W. Stose and A. I. Jonas, 1922 (Wash. Acod. Sci. Jour., vol. 12, pp. 359, 385). 
Cocalico sh.—Dark gray sh. containing graptolltes of Normanskili type and thin 
crinoidal Is. at base: gray, green, and purple slates and green impure ss. above. 
Thickness 1,000 ± f t Rests on Beekmantown Is. NE. of Lancaster. 

G. W. Stose and A. I. Jonas, 1927 (Wash. Acad. Scl, Jour,, voL 17, No. 9 ) . Tho 
Ord. sh., generally called Mariinsburg but locally named Cocalico In area N. of 
Lancaster, occurs in a broad belt NW, of Appalachlon Volley and in several 
smaller areas S. of the main bel t 
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T h e U. S. Geol. S u r v e y a t p r e s e n t u s e s Cocal ico sh. to S. of m a i n T r i a s s i c 
bel t a n d M a r t i n s b u r g sh . to N. of m a i n T r i a s s i c belt , t h e Cocal ico be ing 
r e g a r d e d a s in p a r t = M a r t i n s b u r g sh., b u t E , O, Ul r i eh i s s t i l l of opin ion 
t h a t b a s a l p a r t of Cocal ico sh . is o lde r t h a n M a r t i n s b u r g , w h i c h is con
s i d e r e d t o be of U p p e r a n d M i d d l e Ord , age . 

N a m e d for f ac t i t i s exposed on Cocal ico Creek . 

C o c h a h e e s a n d s t o n e m e m b e r (of Ne l agoney f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

D. E, Winchester, K, C, Heald et al,, 1918 (U. S. G, S. Bull, 686G, p, 60), Cochahee 
aa.—Flaggy bed, massive, hard, fossiliferous, having a peculiar weathered surface 
suggesting turkey tracks, Fuaulina abundant. Thickness 3 to 25 ft. Lies 45+ ft. 
above Labadie Is, and 125 ft. below Oread Is. Named for good exposures on 
headwaters of Cochahee Creek, In SW. part of T. 25 N., R. 10 E. 

Cochise l imes tones . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r n Ar izona . 
C. [R.] Keyes, 1022 (Pan-Am. GeoL, vol. 38, pp. 250, 336). Cochise sandy Is.— 

Lower part of Fredericksburg section of Tex., flnely exposed In SE. part of Ariz. 
Thickness 300 ft. 

P r o b a b l y n a m e d for e x p o s u r e s a t or n e a r Cochise , Cochise Co. 

Coch i se f o r m a t i o n . 
Midd le C a m b r i a n : S o u t h e a s t e r n Ar i zona ( W h e t s t o n e M o u n t a i n s a n d Bisbee 

r e g i o n ) . 

A, A. Stoyanow, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 466, 479, 480, 482). 
Cochise fm.—At type loc, in Whetstone Mtns, It Is 311 ft. thick, and consists 
of (descending) : (1) Upper div. characterized by blue is., which at base is rather 
grayish, brownish, and mottled, and alternates with sh., and in upper part (Con
tains some thin-bedded, calc, micaceous ss. layers with Nenlenua intertnediua pugio 
Waleott; (2) yellow, pink, gray, white, purple, buff, and red shales, in upper 
part alternating with calc. sh. and thin rubbly Is., the pink and gray sh. con
taining Obolus (Westonia) chuarensis (Waleott) and Agrauloa n. sp., 116 f t ; 
(3) pink and reddish, thin-bedded sss., 30 ft. Rests on Pima ss. and underlies 
Abrigo fm. [restricted to middle part of Abrigo Is. of previous repts, or to 
420 to 430 ft. of tbin-bedded, cherty, dolomitic gray Is. containing listed fossils]. 
Is Middle Comb. [Derivation of name not stated.] 

C o c h r a n c o n g l o m e r a t e . ( I n C h i l h o w e e g r o u p . ) 

L o w e r C a m b r i a n : E a s t e r n T e n n e s s e e a n d w e s t e r n N o r t h C a r o l i n a . 

A. Keith, 1895 (U. S, G, S,, KnoxvUle folio. No, 16, p. 3) , Cochran cgl—S3., 
600 to 000 ft, thick, underlain by bluish-gray sh, 0 to 100 ft, thick. In turn under
lain by 500 to 700 ft. of coarse greenish-white cgl. The ss. is composed of round 
grains of white quar tz ; the sh. is argill.. micaceous, and slightly sandy: the 
cgl. Is composed of quartz and feldspar embedded in a matrix ot arglll. sand. .\ 
small bed of reddish brown ss. occurs near base of the white ss. Overiies Sand
suck sh. Underlies Nichols sh. 

I s basa l fm. of C h i l h o w e e g r o u p . 

N a m e d for C o c h r a n Creek , Sev ie r Co., Tenn . , on S. slope of C h i l h o w e e Mtn . 

P o c k e y s v i l l e m a r b l e . 

P r e - C a m b r i a n ( G l e n a r m se r i e s ) : M a r y l a n d , s o u t h e a s t e r n P e n n s y l v a n i a , 
a n d n o r t h e a s t e r n Vi rg in i a . 

G. H. Williams and N. H, Darton, 1892 (U, S, G, S, map of Baltimore and vicinity, 
to accompany "Guide to Baltimore," prepared for Baltimore meeting Am, Inst. 
Min, Engrs,, Feb. 1892). Coekeysville marble.—^Highly crystalline dol. with all 
Its original impurities separated in form of well-deflned minerals. Extensively 
quarried at Coekeysville, Md. Overlies Setters quartz schist and underlies gneiss 
I Wissahickon fm.]. 
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E. B. Mathews, 1904 (Am. Jour. Scl., 4th, vol. 17, pp. 141-159), gave thickness of 
Coekeysville marble as 0 to 2,000 f t , and in 1909 (Md. Geol. Surv. voL 8, pp. 
334-3,38) as 2,300 ft, 

E, B, Knopf and A, I, Jonas, 1922 (Am, J o u r Sci,, 5th, vol, 5. pp, 45-49, 61-«2), 
Coekeysville marble included in Glenarm series. Underlies Wissahickon fm, and 
overlaps Setters fm. Thickness 400± ft. 

T h e G l e n a r m se r i e s w a s fo rmer ly classified by U, S, Geol, S u r v e y a s of 

Algonkian age , b u t t h a t t e r m h a v i n g been d i s c a r d e d i t is n o w classifled 

a s p re -Camb, 

Coekeysvi l le volcanics , 
P r e - C a m b r i a n : M a r y l a n d , 

E. B, Mathews, 1933 (Md, Geol, Surv. geol. map of Md.). Coekeysville volcanics.— 
Volcanics Interbedded with Coekeysville marble. 

tCockfleld f o r m a t i o n . ( I n C l a i bo rne g roup . ) 

Eocene ( m i d d l e ) : N o r t h w e s t e r n L o u i s i a n a , e a s t e r n T e x a s , a n d Miss i s s ipp i . 

T. W. Vaughan, 1895 (Am. GeoL, vol. 15, p. 220). Cocksfleld Ferry beds.—Lig-
nitiferous sands and clays, which in a general way represent the Claiborne sands 
of .^la. Underlie Jack.son stage and overlie Lower Claiborne stage [ = St. Maurice 
fm. of present nomenclature]. 

T h e t e r m "Cocksfleld F e r r y b e d s " w a s l a t e r c h a n g e d t o Cockfleld m e m b . of 
C la ibo rne fm. A f t e r w a r d t h e C la ibo rne w a s e l eva t ed t o a g r o u p a n d 
Cockfleld to a fm. I n 1912 t h e equ iva l ency of Cockfleld fm. of L a . w i t h 
Yegua fm. of Tex . w a s e s t ab l i shed , a n d "Cockfleld" w a s d r o p p e d for 
t h e e a r l i e r n a m e , Yegua fm. I t w a s l a t e r revived, a n d a g a i n d ropped , 
a s exp l a ined u n d e r Yegua fm. 

N a m e d for Cockfleld F e r r y ( c o r r e c t s p e l l i n g ) , on Red R ive r , n e a r P e t i t e 
Ecore , W i n n Co., La. 

1 Cockfleld l ign i t e . 
Eocene (midd le ) : Miss iss ippi . 

E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12. p. 77). Cockfleld lignite.—Lignitic 
clays and lignites, with abundant impressions ot leaves of land and marsh plants. 
Thickness 30 to 40 ft. Named for Cockfleld Ferry [Winn Co.], La. Top memb. 

of Lisbon fm. in Miss. 

Accord ing t o C. W. Cooke ( p e r s o n a l c o m m u n i c a t i o n Dec. 1936) t h e beds 

desc r ibed above a r e s a m e a s Cockfleld f m . . of o t h e r a u t h o r s , now 

rep laced by Yegua fm. T h e Yegua ove r l i e s L i sbon fm. 

tCocksfield F e r r y beds . 
See ^Cockfleld fm. 

Cockpit l imes tone g r o u p . 

Ol igocene : J a m a i c a , 

C, Schuchert, 1935 (His t geol. Antiilean-Carlbbean region, p. 422). The White or 
Cockpit Is. group, about 1,500 ft. thick, was divided by [R. T.] Hill Into 3 mem
bers (descending) : Cobre chalky-white Is., 1,000 ft. ; Moneague Is., no great thick
ness ; and Montpelier Is., 500± ft. 

tCock-ta i l g r i t . 

A desc r ip t ive t e r m app l i ed in e a r l y r e p t s to E s o p u s g r i t , t h e rock be ing 
c h a r a c t e r i z e d by t h e fossil F u c o i d e s c a u d a g a l l i , w h i c h r e sembles in a p 
p e a r a n c e t h e taU of a chicken cock. 

Cocoa s and m e m b e r (of J a c k s o n f o r m a t i o n ) . 

Eocene ( u p p e r ) : S o u t h w e s t e r n A l a b a m a . 

J. A. Cushman, 1925 (Cushman Lab. Foram. Research Contr., vol. 1, pt. 3, pp. 
65-69), described foraminifera "from the Cocoa sand of Ala., which Is of upper 
Eocene (Jackson) age and occurs at Cocoa Post Office, Ala." 
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C W. Cooke, 1933 (A. A. P. G. Bull., vol. 17, No. 11, pp. 1387-1388). Cocoa 
sand memb. of Jackson fm.—Fine yellow sand with soft white calc. lumps nnd 
large irregular lumps of hard yellow sandy marl. Thickness 6 f t Grades up 
Into Zeuffiodon-bearlng bed (which consists of gray or drab sondy and orgill. marl 
with border ledges and Irregular calc concretions, very argill. in upper part, and 
11 ft. thick). Separated from underlying Perfarc/iWs^bearing bed (so-called Scu
tella bed) by .30 to 50 ft. of light-green plastic calc clay with shells, in por t 
micaceous and sandy. Named for an abandoned country postoflQce caUed Cocoa, 
which many years ago stood in SW^4 sec 13, T. 11 N., B. 5 W:, Choctaw Co., 
Ala., about 2 ^ ml. E. of Melvin, on road to Gilbertown. Probably represents 
part of Yazoo cloy of Miss. [Cooke now regards this sand as represented In 
lower part of Yazoo clay of Miss. (Personal communicaUon, Feb. 1935.)] 

C o c o n i n o s a n d s t o n e . (Of A u b r e y g r o u p . ) 

P e r m i a n : N o r t h e r n Ar i zona , s o u t h e r n U t a h , a n d s o u t h e a s t e r n N e v a d a . 

N. H. Darton, 1910 (U. S. O. S. BulL 435, pp. 21, 27). Coconino ««. Is proposed 
for the cross-bedded gray to white ss. of Aubrey group, which is so conspicuous 
In walls of Grand Canyon. I t underlies entire Coconino Plateau, as well as the 
extensive plateau country N. of Grand Canyon. Thickness 50 to 610 ± tt. Un
derlies Kaibab ("Aubrey") is. and overlies Supai fm. It Is upper part of "Aubrey 
ss. series" of early writers. [Subsequently the upper part of Supal fm. of Ariz, 
was separated from the Supai and named Hermit sh., so that according to present 
deflnition the Coconino ss. rests on Hermit sh.] 

L a t e r r e p t s h a v e s h o w n t h a t Coconino ss . in p a r t s of s o u t h e r n U t a h g r e a t l y 
t h i c k e n s a n d occupies t h e t i m e i n t e r v a l of K a ibaU . t e : and p a r t a t l ea s t 
of S u p a i fm. See R. C. Moore a n d H . E . Gregory , 1931 (U. S. G. S. P . P . 
164) a n d A. A. B a k e r a n d J . B . Rees ide , J r . , 1929 (A. A. P . G. Bul l . , 
vol. 13, No. 11 , pp . 1413-1448) . 

Codel l s a n d s t o n e m e m b e r (of Ca r l i l e s h a l e ) . 

U p p e r C r e t a c e o u s : W e s t e r n K a n s a s a n d e a s t e r n Colorado . 

N. W. Bass, 1926 (Kons. Geol. Surv. Bull. 11, pp. 28, 64). Codell sa. bed.—A 
sandy zone forming topmost 20 to 25 ft. ot Blue HUI sh. memb. ot CarUle sh. 
In western Kans. (Russell to Hamilton Counties). Named for excellent exposures 
in bluffs along Saline Valley in EIUs Co., Kans., 5 mi. S. and a little W. of 
CodeU. 

K. F. Mather, J . GiUuly, and R. G. Lusk, 1928 (U. S. G. S. BulL 796B), appUed 
Codell aa. memb. to topmost 3 to 20 ft. of Benton sh. In eastern Larimer Co., 
Colo., or to ss. coUed "NIobenton sand" by drillers. 

C. H. Dane and W. G. Pierce, 1933 (U. S. G. S. Press Notice, June 8, "Geol. and 
oil and gas prospects In port of eastern Colo."), elevated Codell aa. to rank of 
a memb. a t top of Carlile sh. and restricted Blue HIII sh. memb. to underlying 
part of the Blue HIU sh. of previous repts. 

<;!odoru8 l imes tone . 

Ordov ic i an a n d C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( T o r k C3ounty). 

J . P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 1, p. 454). The 
t rap cuts Codorua Is. beds Its whole visible length and throws o short branch 
SW., also In the Is. [On p. 167 mention is made of Codorus Creek, In Tork Co. 
On p. 473 he speaks of the white and" blue Iss. of Codorus Valley.] 

C o d y s h a l e . 

U p p e r C r e t a c e o u s : N o r t h e r n W y o m i n g ( B i g h o r n B a s i n ) . 

C. T. Lupton, Jan. 21, 1916 (U. S. G. S. BuU. 621, pp. 166, 171, table, e t c ) . 
Cody sh.—Gray ond dork sh., with 1 bed of ss. near base and several thin fos
siliferous sss. near top. Thickness 3,360± f t Includes Basin (Niobrara) sh. and 
overlying Pierre sh. of Hintze 1915 classlflcatlon. Underlies Mesaverde fm. and 
overUes Frontier fm. Town of Cody is located on outcrop of this sh. near Sho
shone River, where It is 2,150 ft. thick. [Detailed section of fm. given, and 
fossils listed.] 

C o e t a s f o r m a t i o n . 

P U o c e n e : P a n h a n d l e of T e x a s . 

L. T. Patton, 1923 (Univ. Tex. Bull. 2330, pp. 80-86). Coetaa /•»».—Slightly con
solidated sand of gray to buff color, with 2 to 20 ft. of bedded somewhat sandy. 
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flaggy Is. neor top, which are known by their fossil content to be PUo, The fm. 
is quite calc ond contains many tabular calc, concretions. Thickness 150 to 200± 
ft. Overlies Potter fm. Is uncon. overlain by Quat. Contains PUo. vertebrate 
foBslls. Well exposed on Coetas Creek, in E. part of Potter Co. 

Is a part or all of Ogallala fm. (Plio.) of Texas Panhandle. 

Coeur d'Alene series. 
Pre-Cambrian (Belt series) : Northeastern Idaho (Coeur d'Alene district) 

and central western Montana. 
D. F. MacDonald, 1906 (U. S. G. S. .Bull. 285, pp. 42-43). Ooeur d'Alene aeries.-

All Algonkian rocks of Coeur d'Alene Mtns region. Including (descending) : 
Striped Peak fm. l,0O0-|-ft, ; Wallace fm, 4,000 ft,; St, Regis fm, 1,000 ft,; 
Revett qtzite 1,200 ft,; Burke fm. 2,000 ft,; Prichard sL 8,000-|-ft,; a total of 
17,200 ft, of rocks, overlying the .\rchean. 

Is a local name for Belt series of present terminology. 

!oeymans limestone. (In Helderberg group.) 
Lower Devonian: Eastern New York and Pennsylvania, western Maryland 

and Virginia, and northern West Virginia. 
J. M. Clarke and C. Schuchert, 1899 (Sci., n. s., vol. 10, pp. 874-878). Coeymans Is., 

the Lower Pentamerus (Helderberg and Pentamerus lss.) of N. Y. geologlstB. 
Exposed at Coeymans, Albany Co. N. Y. Underlies New Scotland Is. and over
Ues Manlius Is. Basal fni. of Helderbergian group. 

In subsequent N. Y. State repts this fm. was described as consisting of 
hard, massive, bluish gray Is., vertically jointed (see N. H. Darton, 
N. Y. State Mus. 47th Ann. Rept , 1894), and ranging in thickness from 
30 to 100 ft. 

In 1908 (Sci., n. s., vol. 28, pp. 346-348) G. H. Cbadwick introduced 
Kalkberg Is. "to cover certain layers heretofore included variously by 
writers with the beds above (New Scotland) or below (Coeymans)," and 
carrying a mixed fauna, highly developed and excellently siUcifled on 
CatskUl Creek [Greene Co., N. Y.]. where the beds show numerous thin 
parallel seams of black flint nodules. 

Chadwlck's restricted deflnition of Coeymans Is, is generaUy accepted. 
Included in Helderberg group. 

In central Pa. the Helderberg is treated as a fm. and these beds are 
designated Coeymans Is. memb. ot Helderberg Is. 

offee sand. 
Upper Cretaceous: Western Tennessee and northeastern Mississippi. 
J. M, Safford, 1864 (Am. Jour. Sci., 2d, vol. 37, pp. 361, 362-363). Coffee sand.— 

Mostly stratlfled sands, usually containing mica scales. Thin leaves of dark clay 
often Interstratlfled with the sand, the clay leaves occasionally predominating. 
Sometimes beds of dark laminated or slaty clay 1 to 20 or more ft. thick are 
Included. • Thickness probably 200 ft. Northern extension of Tombigbee sand 
of Hilgard, which most likely ought to be included in his Eutaw group. Underlies 
Cret. Green sand or shell bed [Selma chalk of later repts.]. Is lowest Cret. 
fm. in western Tenn. 

Above deflnition continued to be followed until 1911, when L. W. Stephen
son (Ga. Geol. Surv. BuU. 26, pl. 5) divided the sands that had pre
viously been called Coffee aand in Tenn. and Tombigbee saiid in Miss, 
into 2 members, the upi)er being called Coffee sand memb. of 
Eutaw fm. and the lower being called Tombigbee sand memb. of the 
Eutaw, and he showed a considerable thickness of Eutaw deposits be
low the Tombigbee sand in Miss. He showed Coffee sand memb. as grad
ing laterally into lower part of Selma chalk in Mis.s. and as also overlain 
by Selma chalk, but stated it is lithologically like Eutaw depo.sits and 
should therefore be treated as a memb. of Eutaw fm. (See L. W. 
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Stephenson, Wash. Acad. Set Jour., vol. 7, No. 9, 1917.) This sand is 
not present in Ala. The Coffee sand of early Ala. repts Included Tom
bigbee sand memb. and underlying beds of Eutaw fm. 

Further work led Stephenson (iu March 1936) to belief Coffee sand should 
be treated as a distinct fm., instead of as a memb. of Eutaw fm. or a 
memb. of Selma chalk, into the lower part of which it grades laterally. 
The present classification of U. S. Geol. Survey treats Coffee sand as a 
distinct fm. and restricts Eutaw fm. to beds btw. top of Tombigbee sand 
memb. and top of underlying Tuscaloosa fm. 

Named for exposures at Coffee Landing, Hardin Co., Tenn. 

Coffee shale. 
A color term applied by drUlers to the Sunbury sh. of W. Va. oil fields. 

tCoffee Mill Hammock marl. 
Pleistocene: Southern Florida (De Soto County). 
E. H. Sellards, 1919 (Fla. Geol. Surv. 12th Ann. Rept , pp. 73, 74). Coffee MUl 

Hammock marl.—Shell marl, 2 ft. max. thickness. Rests on fresh-water Is. at 
top of Fort Thompson beds. Although removed by erosion at the rapids this marl 
is very persistent. Is seen In place at Goodno's Landing, Fort Thompson, and 
ot Coffee Mill Hammock [De Soto Co.], 12 mi. above Lobelle. Predominating 
fossil Is Chione cancellata, shells of which have been thrown out In great pro
fusion by the dredge. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Deposits 
named "Coffee Mill Hammock m a r r " b y SeUards are included in Fort Thompson 
fm., and name Is considered unnecessary. 

Coffee R a n c h . 

P l i o c e n e : T e x a s P a n h a n d l e . 

B. D. Reed, 1933 (Geol. of Call t , p. 303), listed. In his "standard section," the 
name Coffee Ranch, and placed It below Blanco beds, above Clarendon, and opp. 
Middle Etchegoin, 

R. D. Reed, 1936 (letter dated May 18), The "Coffee Ranch" locality is In Hemp
hill Co., Tex., and has been described by Matthew and Stirton in papers of Univ. 
Calif, geol. series; also In a bull, on Hemphill Co. put out by Tex. Bur. Ek;on. 
Geol. 

The compUer flnds that Matthew and Stirton (in Univ. Calif. Dept. Geol. 
Sci. Bull., vol. 19, No. 7, 1930, pp. 171-216) described species of Plio. 
fossil mammals from Coffee Ranch, near town of Miami, Hemphill Co., 
Tex., but did not name the beds containing them. Also that Unlv. Tex. 
BuU. 3231, 1932, describing the geol. of Hemphill Co., Tex., did not 
describe the Coffee Ranch locality, and named the PUo. deposits (all 
lower Plio.) of that Co. Hemphill beds. Therefore, Coffee Ranch as a 
geologic name appears to have no standing. 

Coffeyviile formation. 
Pennsylvanian: Southeastern Kansas and northeastern and central 

Oklahoma. 
F. C. Schroder ond E. Haworth, 1905 (U. S. G. S. Bull. 260, p. 448). Coffeyviile 

fm.—Series of lss. and shales, 250 ft. thick, underlying Drum fm. and overly
ing Parsons fm. Includes Cherryvale sh., Dennis [WInterset] Is., Galesburg sh.. 
Mound Valley [Bethany Falls] Is., and Ladore-Dudley sh. 

In NE. Okla. overlies Lenapah Is. and underlies Hogshooter Is. 
R. C. Moore. 1936 (Kans. Geol. Surv. Bull. '22, p. 67). Coffeyviile fm. of Schrader 

and Haworth Includes beds btw. top of Lenapah Is. and base of true Drum Is. 

Named for exposures at Coffeyviile, Montgomery Co., Kans. 



L E X I C O N O F G E O L I X f l C N A M E S O F U N I T E D S T A T E S 4 ^ 3 

tCoffeyvll le l imes tone . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

E. Haworth and J. Bennett, 1908 (Kans. Acad. Sci. Trans., vol. 21, pt. 1, p. 74). 
Coffeyviile Is.—Overlies Walnut sh. and underlies Pleasanton shales. 

P reoccup ied . S a m e a s L e n a p a h Is. 

N a m e d for Coffeyviile, M o n t g o m e r y Co. 

Coffman c o n g l o m e r a t e m e m b e r (of M a r o o n f o r m a t i o n ) . 
P e n n s y l v a n i a n ( ? ) : C e n t r a l Co lo rado ( P a r k and Chaffee C o u n t i e s ) . 

D. B. Gould, 1935 (A. A. P. G. Bull., vol, 19. No, 7, pp. 971-1009). Coffman ogl. 
memb. of Maroon fm.—Arkosic cgl. with interbedded sh. and ss. Conformably 
underUes Chubb siltstone memb. and conformably overlies Weber (?) fm. in Salt 
Creek area. Park and Chaffee Counties. Thickness 20 to 1,000 ft. Named for 
Coffman Park, in SE. part of area. Type section is in unnamed valley in sec. 
24, T. 13 S., R, 77 W., about 2 ml, N, of Coffman Park, where It is 615 tt, thick. 
Is 1,000 ft, thick about 1 mi, E, ot type section, and only 20 f t thick in Chabb 
Gulch. Assigned to Penn.(?) . 

Coggon l imes tone . 

Middle Devon ian : C e n t r a l e a s t e r n I o w a . 

W. H. Norton, 1894 (Iowa Acad. Sci. Proc , vol. 1. pt. 4, pp. 23, 24). Coggon beda.— 
Heavy-bedded dolomitic lss., probably of Sli, age. Underlie Otis l>eds. 

In 1901 ( I o w a Geol, Su rv . vol. 11) Nor ton t r a n s f e r r e d h i s Coggon beds to 

Dev, a n d to W a p s i p i u i c o n is,, and t h e y h a v e s ince been inc luded in t h a t 

fm. 

W. H. Norton, 1921 (Iowa Geol. Surv. vol. 27, P. 374). Coggon phase of Otis Is.— 
Soft mag. Is., finely crystalline, granular, lu some places earthy, varying In color 
from Ught-cream yellow to rather dark buff. Fossils prove it to be simply mag. 
basal portion of the Otis. Present In Linn, Scott, and Cedar Counties. Type 
exposures at Coggon, Linn Co., at crossing of Buffalo River by Illinois Central Ry., 
where Ashby's quarry shows 14 ft. of i t In Linn Co. the Coggon phase rests on 
Bertram beds; in N. part of county on Hopklnton Is. ; In Cedar Co. It is In 
places uncon. on Leclaire beds of the Gower, and In places conformable on 
Anamosa beds. 

M. A. Stalnbrook, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc, pp. 249-251), 
included Bertram beds In Otis and placed Coggon below Otis, os did the "Conf. 
classification," flg. 1. 

Cohansey sand. 
Tertiary (Miocene?) : New Jersey. 
H, B. Kummel and G, N. Knapp, 1904 (N, J, Geol, Surv. vol. 6, p. 137). Cohansey 

sand.—Coarse quartz sand with occasional small pebbles ; locolly cemented Into ss. 
Contains clay lenses 8 to 24 ft. thick. Rests on Shiloh marl [memb. of Kirkwood 
fm.]. UnderUes Beacon Hill gravel. Was Included In Beacon Hill ot Salisbury. 

L a t e r r e p t s give t h i c k n e s s a s 0 to 4 5 0 ± ft. 

N a m e d for e x p o s u r e s a long Cohansey Creek , C u m b e r l a n d Co,, N, J . 

C o h a r i e f o r m a t i o n . (Of Columbia g roup , ) 
P l e i s t o c e u e : A t l a n t i c Coas t a l P l a i n f rom D e l a w a r e to F lo r ida , 
L. W. Stephenson, 1912 (N, C, Geol, Surv, vol. 3, pp. 273-277). Coharie fm.— 

Sandy cloys, sands, more or less arglll. or arkoslc, and gravels. Almost everywhere 
gravels or coarse sands constitute basal beds ; these are Irregularly bedded, and in 
many places exhibit cross bedding. In almost all sections the coarser materials 
at base grade up into unstratifled argill. sands or sandy clays : and these In turn 
into a soil of gray sand or sandy or clayey loam. Over large areas tbe Immediate 
surface materials, from a few inches to 2 or 3 ft, thick, consist of loose gray 
sands. Thickness of deposits 25 to 50 ft. Upper surface of Coharie deposits 
forms a terrace plain, more or less dissected, which slopes up from elevations of 
about IKO or 170 fl. along Its SE. edge to about 230 or 235 ft. along foot of 
escarpment which separates it from the Lafayette belt. Oldest fm. of Columbia 
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group in N. C. Named for Great Coharie Creek, a tributary of Black River in N. C. 
The terrace plain formed by surface of the fm. has a widespread development on 
either side of the narrow valley of this creek in'N.. half of Sampson Co. 

C. W. Cooke, 1931 (Wa.sh. Acad. Set Jour., vol. 21, pp. 503-513), proposed to restrict 
Coharie fm. to the 215-foot level. The terrace fms. of Columbia group (Including 
the Coharie) now recognized by Cooke from Del. to southern Ga. and probably Into 
Fla., are enumerated herein under .Columbia group. 

Cohulta conglomerate. 
Misprint (on p. 123 of U. S. G. S. Bull, 191) for Cohutta cgl. 

Cohutta conglomerate. 
Probably Lower Cambrian: Northwestern Georgia. 
C. W. Hayes, 1891 (Geol. Soc. Am. BuU., vol. 3, pi, 3, p, 4) . [Name appears in this 

rept a t top ot Hayes' Holly Creek section, In NW, Ga,, but is not deflned. The cgL 
referred to Is regarded by A, Keith as probably lower part of Great Smoky 
fm.] 

P r o b a b l y n a m e d for C o h u t t a Mtn , G i l m e r a n d F a n n i n (bounties. 

C o j i m a r f o r m a t i o n . 

Oligocene or M i o c e n e : Cuba . 

R. H. Palmer, 1934 (Jour. Geot, vol. 42, No. 2, p. 134). 

Co lbe r t p o r p h y r y . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r n O k l a h o m a ( A r b u c k l e M o u n t a i n s ) . 
C. A. Reeds. 1926 (Am..Mus. Nat. Hist. Jour., vol, 26, pp, 470-474, map), Colbert 

porphyry.—Pink porphyry dikes of pre-Camb. age. 
C. W. Tomlinson, 1928 (Okla. GeoL Surv. Bull. 40Z, pp. 9-10). Colbert porphyry.— 

A mass rising in East Timbered Hills to highest point in Arbuckle Mtns, 1400± ft. 
altitude. Is largely pink feldspar pbenocrysts in a reddish to gray groundmass, cut 
by numerous diabase dikes. Probably formed at less depth than Tishomingo 
granite. Lack of metamorphism in Colbert porphyry and Tishomingo granite 
suggests they are not older than Algonkian ; may be as recent as Keweenawan or 
even Camb. 

D e r i v a t i o n of n a m e not s t a t e d . 

Colber t sand , 
A s u b s u r f a c e sand , of P e n n , age , in CoUiert pool, Ok la . ( T . 19 N., R, 12 E,, 

W . p a r t of T u l s a Co . ) , wh ich acco rd ing to F . A u r i n ( O k l a . Geol . Su rv . 
Bul l . 19, pt . 2, c h a r t opp. p. 526, 1917) c o r r e l a t e s w i th D u t c h e r sand . 

t C o l c h e s t e r f o r m a t i o n . 

L o w e r C a m b r i a n : N o r t h w e s t e r n V e r m o n t ( C h i t t e n d e n C o u n t y ) . 
A. Keith, 1923 (Am. Jour. Sci., 5th, vol. 5, pp, 110, 129), Colcliester fm.—Differs 

from underlying fms. In that it contains numerous shaly and slaty beds; is inter-
bedde<i with sss, and dolomites. Greater portion of fm. in northern sections Is 
sh., which decrca.-^es to S., and beds of calc. ss. and sandy dol. become more 
numerous. The shales are usually dark or black, distinctly banded and much 
speckled with little scahis of mica. The ss. Is gray, in thin layers, locally arglll., 
but in places calc. In Highgate and Swanton the fra. contains many non-banded 
massive layers, which weather light gray or white, and many very strongly bedded 
layers that are used for flagstones. A few layers of sandy dol. are present here 
and there. A notable feature of fm. Is a peculiar tough, dark-gray dol. that 
weathers brick red, and which forms lenses as much as 5 ft, thick and 50 ft, long 
near ba,̂ e of fm. In Swanton they are numerous and prominent and closely 
associated with a peculiar cgl. of irregular dol. bowlders in a si. matrix. The fm. 
also contains another set of lenses of massive bine mariileized Is., sharply separated 
from the si. The.se are best shown 2 nil. SE. of Swanton. where 2 of them are 
surrounded by gray si. The lenses measure 100 by 60 ft. and 105 by 75 ft. The 
fra. is uncon. overialn by MUton dol. and grades into underlying Mallett dol. 
Thickness 200 to 250 ft. to S. and 500 ± ft. at N. Nanied for good exposures 1 to 
2 mi. N. of Colchester village in town of Colchester [Milton quad.], which borders 
Biirltngton on N. Extends from Canada to Monkton, where it is cut off by a 
thrust fault. South of Monkton Its position In eastern sequence is taken by a 
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fm, of similar aspect but with less sh, and more doL The Colchester has furnished 
a large part of the Lower Camb, fossils from Vt,, and most of them have come 
from Parker quarry (now Howard quarry), 2>4 ml, N, 60° W, of Georgia, Moy 
include some Middle Camb. 

A. Keith, 1932 (Wash. Acad. Scl. Jour., vol. 22, pp. 360. 371). renamed this fm. 
Parker si., and abandoned Colchester fm., because of poor exposures at that 
place, 

Coldbrook g r o u p . 

P r e - C a m b r i a n or C a m b r i a n : New B r u n s w i c k . 
G. F. Matthew, 18B3 (Canadian Na t , vol. 8, pp. 244, 246-247). ' .-' 

Cold S p r i n g hor izon . 

Miocene or P l i o c e n e : E a s t e r n T e x a s ( S a n J a c i n t o C o u n t y ) . 

E, T, Dumble, 1915 (Geol, Soc, Am. Bull., vol. 26, pp. 468, 470, 472, 473, 476). Cold 
Springs, W. of Trinity River [San Jacinto Co.], is in midst of an Important 
outcrop ot the Fleming. In this region the Fleming brown and gray clay has 
a considerable portion of brown, buff, and white sand. Locally there are large 
boulders of grayish-brown soft ss., some of which are 10 to 12 ft. long. There are 
also a fine-grained, hard, brown claystone and numerous calc. nodules; locally 
crystals of selenite: also pure white sand with only a minor amount of clay. 
Vertebrates [listed by W. D. Matthew] were secured from Cold Springs horizon, 
which Is above center of the series of deposits In Trinity drainage here referred 
to the Fleming. Matthew says they are not earlier than Middle Mio. nor younger 
than Lower Plio. The Cold Springs horizon Is in upper half of Fleming. [In 
chart on p. 476 the Cold Springs is placed below the Burkville. On map (p. 448) 
the town Is spelled Cold Spring, which Is spelling given in latest P. O. Guide.] 

B. T. Dumble, 1920 (Unlv. Tex. Bull. 1869. p. 237). Cold Springs horizon is much 
higher than the Burkeville, and Is in upper half of Fleming clay. 

Cold S p r i n g s g r a n i t e . 
P r e - C a m b r i a n : S o u t h w e s t e r n O k l a h o m a ( K i o w a C o u n t y ) . 

C. H. Taylor, 1915 (Okla. Geol. Surv. Bull. 20). Finest-grained of Okla. granites. 
Is near a quartz monzonite. The only granite of commercial importance in Cold 
Springs area. Age relations to other granites of Wichita Mtns dist. cannot be 
stated with certainty. Appears to be older than Lugert granite. 

C o l d w a t e r s h a l e . 

Mi .ss i ss ippian: Mich igan ( L o w e r P e n i n s u l a ) . 

A. C. Lane, as reported by M. E. Wadsworth, 1893 (Mich. Geol. Surv; Rept. 1891 
and 1892, p. 66). Coldwater shales, 667 to 1,000-t- ft. thick, underlie Marshall 
ss. and overlie BlchmondvUle or Berea ss. 

A. C. Lane, 1899 (U. S. G. S. W. S. P. 30, pp. 84-85). Coldwater shales.—In 
general composed of fine-grained, micaceous, bluish shales. Thickness 896 ft. 
Underlie Lower Marshall and overlie Berea black sh., 130 f t thick. 

C. H. Gordon, 1900 (Mich. (Jeol. Surv. vol. 7, pt. 3, pp. 1-20), divided Coldwater 
shales of Sanilac Co. into (descending): (1) Forestville shales, 100 to 200 ft . ; 
(2) BlchmondvUle ss., 50 to 80 ft. ; (3) blue shales, 200 to 250 tt . Underlie 
Lower Marshall ss. and overlie Berea grit sh. (black shales 50 to 150 ft. thick). 

A. C. Lane, 1902 (Mich. Geol. Surv. vol. 8, pt. 2, map at end), also 1909 (Mich. Geol. 
Surv. Rept. 1908) and later repts applied.Coldwater sh. to all beds btw. Marshall 
ss. above and Berea grit below, including at base 25 to 55 tt. of black sh. called 
Sunbury or Berea sh. 

T h i s b a s a l b l ack sh . w a s Inc luded in C o l d w a t e r sh. i n m o s t s u b s e q u e n t 
r e p t s , i n c l u d i n g : U. S. G. S. A n n A r b o r folio. No. 155, 1908 ; W . H . 
She rze r , 1913 (Mich . Geol. a n d Biol . Su rv . P u b . 12) ; R. A. Smi th , 1914 
(Mich . Geol. a u d Blol . S u r v . P u b . 14) ; C. W . Cook, 1914 (Mich . Geol . 
a n d Biol. Su rv . P u b . 15) ; t b e 1916 geol. m a p of Mich, (by R. C. Al len , 
R. A. Smi th , a n d L. P . B a r r e t t ) ; R. A. Smi th , 1916 (Mich . Geol. S u r v . 
P u b . 21 , m a p opp. p. 148) ; C. G. Ca r l son , IftJ? (A. A . P . G. B u l t , voL 11 , 
p. 9 5 9 + ) . T h e fo l lowing r e p t s t r e a t e d S u n b u r y sh. a s a d i s t i nc t fm., 
u n d e r l y i n g C o l d w a t e r sh. ( r e s t r i c t e d ) : W. F . Cooper, 1909 (Mich. Miner , 
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vol . 11, No. 6, p . 13) ; W . M. Gregory , 1912 (Mich. Geol. a n d Biol . Su rv . 
P u b . 11) ; a n d R. B . Newcombe , 1933 (Mich ; Geol. S u r v . P u b . 3 8 ) . 

I n 1982 t h e U. S. Geol. S u r v e y a d o p t e d for i t s p u b l i c a t i o n s t b e r e s t r i c t e d 
def lni t ion of C o l d w a t e r sh . a n d t r e a t e d t h e s u b s u r f a c e S u n b u r y sh . aa 
a d i s t i n c t fm. 

I n s o m e r e p t s t h e so-cal led H u r o n g r i t s t o n e h a s beeri i nc luded in over
ly ing M a r s h a l l s s . a n d in o t h e r r e p t s i n (3o ldwate r sh . 

N a m e d for e x p o s u r e s on C o l d w a t e r R i v e r , in B r a n c h a n d H i l l sda l e 
Coun t i e s . 

C o l d w a t e r g r o u p . 

OUgocene : B r i t i s h Co lumbia . 
G. M. Dawson, 1896 (Canada GeoL Surv., n. s., vol. 7, pp. 26B, 65B-66B, 68B-71B, 

160B-164B). [Assigned to Ollg. Most later Canada repts assign this group to 
Ollg., but o few hove assigned it to Eo. and some to Tert.] 

C o l d w a t e r s a n d s t o n e m e m b e r . ( I n T e j o n f o r m a t i o n . ) 

E o c e n e : S o u t h e r n Ca l i fo rn ia (Los Ange les a n d V e n t u r a C o u n t i e s ) . 
W. S. W. Kew, 1924 (U. S. G. S. BuU. 753). The top ss. of Tejon fm. In parts 

of Los Angeles Co. Is locally known as "Coldwater as." 
N. L. Taliaferro, 1924 (A. A. P. G. Bull., vol. 8, Jjp. 789-802). Coldwater memb. of 

Tejon fm.—West of Sespe Canyon, in heart of an anticline along Coldwater Creek, 
and again to N. along S. fiank of Topotopa Mtns, there are 400 to 500 ft. of hard 
white sss. with Intercalations of light-pink, pale-green, and grayish shales. The 
BBS, carry o dwarfed estuarlne fauna of Eocene age. These beds have heretofore 
been included with the Sespe, but since they are fossiliferous, and OIBO differ 
Uthologlcally from typical Sespe, they should be included In Tejon os Coldwater 
memb. 

P. F. Kerr and H. G. Schenck, 1928 (GeoL Soc. Am. Bull., vol. 39, p. 1091). Cold-
water sa., top memb. of Tejon fm.. Is about 2,500 ft. thick near Matllija, Ventura 
Co. Is characterized by white friable arkose ss. Interbedded with reddish sandy 
sh. and massive hard ledges composed of numerous shells of Ostrea idriaenaia Gabh. 
Has been traced more than 40 mi. along Santa Ynez Range westward from type 
loc in Coldwoter Canyon. 

Cole s and . 
A s u b s u r f a c e p r o d u c i n g s a n d in F a y e t t e ss. ( E o c e n e ) of Dr i sco l l pool, 

D u v a l Co., Tex . Lies h i g h e r t h a n M i r a n d o Ci ty s and . 

C o l e b r o o k e s c h i s t . 

P r e - C r e t a c e o u s : S o u t h w e s t e r n Oregon ( P o r t Or fo rd q u a d r a n g l e ) . 
J . S. Diller, 1903 (U. S. G. S. Port Orford folio. No. 89). Colebrooke schist.—Com

pletely metamorphosed sed. rocks, in part mica schists Latermlngled with slates in 
which cleavage is highly developed but without definite crystalline structure visible 
to unaided eye. Rocks always flne-gralned, with decided schistose structure. Pre-
Cret. ; possibly pre-Dev. [Type loc. not stated, but Colebrooke Butte and sur
rounding country In Port Orford quad, are mapped as In this fm.] 

G. M. Butler and G. J. Mitchell (1916) assigned this fm. to pre-Jurasslc; W. D. 
Smith and E. L. Packard (1919) assigned It to pre-Camb. 

t C o l e C a m p s a n d s t o n e . ( I n V a n B u r e n f o r m a t i o n . ) 

L o w e r Ordov ic i an ( B e e k m a n t o w n ) : C e n t r a l Missour i . 

A. Winslow, 1894 (Mo. GeoL Surv. vol. 6, pp. 331, 364^369). Cole Camp ss.—White 
saccharoldal ss., 6 to 25 ft. thick, underlying Osage Is. and overiying Proctor Is. 

E. M. Shepard, 1904 (Bradley Geol. Field Sta. Drury CoU. Bull., vol, 1, p t 1, p. 
42), Cole Camp ss. Is same as Gunter ss, [memb. of Van Buren fm.]. 

E. R. Buckley, 1905 (Mo. Bur. Geol. and Mines vol. 3, 2d ser., pp. 3-9) . The ss. 
a t Cole Camp is not Gunter ss. but a ss. bed in St. Elizabeth [Roubldoux] fm. 

H. F. Bain and E. O. Ulrlch, 1905 (U. S. G. S, Bull, 260, p, 234, and Bull. 267, p, 12), 
Cole Camp ss. of Winslow belongs in Gasconade Is,, which underlies St, Elizabeth 
fm, [Gasconade has been restricted to upper part of Gasconade of early repts, and 
lower part has been named Van Buren fm. Gunter ss. Is basal memb. of the Van 
Buren,] 

N a m e d for ou t c rops on Cole C a m p Creek , Cole Co. 
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Cole C a n y o n d o l o m i t e . 

C a m b r i a n ( M i d d l e ? ) : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G, F, Loughlln, 1919 (U. S. G, S. P, P, 107), Cole Canyon dol—Alternating beds, 
10 to 25 ft. thick, with nearly white and dark-gray weathered surfaces ; some beds 
dense and finely banded, others finely crystalline. Thickness 500 to 510 ft. Under
lies Opex dol. and overlies Bluebird dol. Scattered exposures occur along upper 
W. slope of Cfile Canyon. Top and bottom drawn arbitrarily at lowest and highest 
light-colored bed. 

Coleman l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( S o m e r s e t C o u n t y ) . 
F. and W. G. Piatt, 1877 (2d Pa. Geol. Surv. Rept. H3, pp. 286. 292). Coleman Is. 

underlies Coleman coal, from which it Is separated by 6 inches of slate, and 
lies 40 ft, above Phllson or Rose coal lit Somerset Co, [Probably same as 
Cambridge Is. memb] 

P r o b a b l y n a m e d for exposu re s a t o r n e a r Coleman , S o m e r s e t Co. 

t C o l e m a n d iv is ion . 

P e r m i a n : C e n t r a l T e x a s . 

B. T. Dumble, 1890 (Tex, Geol, Surv, I s t Ann, Rept,, pi, 3, p. Ixvii), Coleman-
Albany series.—Shales, clays, and lss., barren ot coal, overlying Waldrip-Cisco 
series and underlying Wichita beds. 

R. S. Tarr , 1890 (Tex. Geoi. Surv. Is t Ann. Rept., pp, 210-213), Cofetnan div.— 
Alternating lss,, clays, shales, and sss. overlying Waldrip coal dlv. The Is. forming 
basal bed of Coleman div. is 25 to 100 ft. thick and not more than 100 tt. above 
the coal In Waldrip div. 

Approx . s a m e a s W i c h i t a fm. 
N a m e d for Co leman Co. nnd for occu r r ence n e a r town of Coleman . 

Co leman bed. 1 
Co leman c lay . I ( I n A d m i r a l f o r m a t i o n . ) 

Co leman l imes tone . J 
P e r m i a n : C e n t r a l T e x a s (Co lo rado River r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1. pp. 421, 424). Coleman 
bed.—To S. mostly marly yellowish clay with some thin beds of Is. To N. 
chiefly black or dark-gray sandy clay sh. with many white specks scattered 
through it. Thickness 50 to 100 ft. Memb. of Albany div. [Wichita group]. 
Overlies bed No. 5 (25 to 60 ft. of Is. with some marly clay) and underUes Elm 
Creek bed. 

F. B. I'lummer and B. C. Moore, 1922 (Unlv. Tex. BuU. 2132, p. 193, pl. 11), 
divided their Admiral fm. (basal fm. of Wichita group) into (descending) : Elm 
Creek Is., 20 to 50 f t ; "Coleman clay" (Drake), 148 ft.; Coleman la., 12 f t ; 
"Bed No. 5" of Drake, 3 ft.; Indian Creek sh., 105 ft.; Hordes Creek Is., 2 f t ; 
Lost Creek sli., 46 ft. They deflned "Coleman cloy" as consisting of (descending), 
grayish yellow sh. 22 ft. ; yellow-gray Is. 2 ft.; black sh. 34 t t . ; muddy brown 
Is. 1 ft.; dark gray sh. 17 ft. ; gray Is. 1 ft . ; sh. 11 .ft. ; sandy sh. 3 ft.; sh. 58 
ft. ; and deflned Coleman la. as consisting of 3 ft. ot yellow gray Is. underlain by 
9 ft. of yellow sh. 

N a m e d for Coleman . Co leman Co. 

C o l e m a n J u n c t i o n l i m e s t o n e m e m b e r (of P u t n a m f o r m a t i o n ) . 

P e r m i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

N. F. Drake, 1893 (Tex. Gool. Surv. 4th Ann. Rept., pt. 1, p. 421). Coleman Junc
tion bed.—In descending order: Yellowish friable Is., 8 to 10 ft. ; clay. 10 ft, ; mas
sive, hard, brittle, yellowish brown, slightly cherty Is., 20 ft. Basal memb. of 
Albany div. Overiies Santa Anna Branch bed of Cisco div. 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol.. vol. 30, p. 40). Coleman Junc
tion Is. memb.—Upper memb. of Putnam fm., which is top fm, of Cisco ;iroup. 
Assigned to Penn. Overlies Santa Anna Branch sh. (lower memb. of the Putnam). 
Named for Coleman Junction, Coleman Co. 

P u t n a m fm. w a s t r a n s f e r r e d to P e r m . W i c h i t a g r o u p in 1933. 
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Coles Brook limestone. 
Pre-Cambrian: Western Massachusetts (Berkshire County). 
B. K, Emerson, 1898 (U, S. G. S. Mon. 29, pp. 27-28). Coles Brook la.—^Morc or 

less crystalline, white, Impure mog. Is. Exposed at mouth of Coles Brook and 1 
mi. to E. 

B. K. Emerson, 1899 (U. S. G. S. BuU. 159, pp. 41-43), Oolea Brook la.—A re
markable linear outcrop of Hinsdale Is, 7 ml, long, which fcos cut through the 
Camb, gneisses like a knife, from Factory Hollow, In MIddlefield, to S. part of 
Becket, Best exposed a mi, NW. of Bancroft Station, in Middlefleld, where Boston 
and Albany R. R. cuts off a loop of Westfleld River and Coles Brook enters this 
loop from N. South from Coles Brook the Is. rises in s great hlll S. of Middle-
held R. K. station, where it is 330 ft. thick. 

B, K, Emerson, 1917 (U, S, G. S. Bull, 597, pp, 20-22 and map). Coles Brook Is.-^ 
Coarse, highly crystalline, mag. Is,, locally white and pure, generally graphitic 
and greatly changed to a mass of silicates—cliondrodite, woliastonite, wernerite, 
hypersthene, pyroiene, amphlbole, titanite, adularia, perlcline, and others. In 
southern part of State Is largely changed to pyrrhotlte. Thickness 600 ft. max. 
Lies in upper port of Hinsdale gneiss. 

Colesburg dolomite. 
Silurian (Niagaran) : Central eastern Iowa. 
C. [R.] Keyes, 1912 (Iowa Acod. Scl. P roc , vol. 19, pp. 149, 150). Colesburg ter

rane.—DoL, 30 ft. thick, comprising next to txittom fm. of Niagaran series. Over-
lies Sobulo dol., of Niagaran, and underlies Hartwick doL, also of Niagaran. 
Separated from Hartwick and Sabula by fauna. 

C. [R.] Keyes, 1932 (Pan-Am. GeoL, vol. 58, No. 5, p. 377). Is same os Waucoma 
Is. and has priority. 

Named for Colesburg, Delaware Co. 

Colfax formation. 
Upper Jurassic: Northern California (Gold Belt region). 
J. P. Smith, 1910 (Jour. Geol.. vol. 18, charts opp. pp. 217, 221). Colfax fm.— 

Tuffs and shales of Gold Belt with Perisphinctes colfaxi. Of Portland (Upper 
Jurassic) age. Overlies Mariposa fm. [restriction of Mariposa] and is older 
than Knoxville fm. 

R. W. Goranson, 1924 (Am. Jour. Sci.. 5th, vol. 8, p. 162). Mariposa fm. (pf 
Auriferous slates) of Sierra Nevada is divided into two parts, the lower part 
being Mariposa sL, and the upper the Colfax series of the Gold Bel t The tuff 
beds of Colfax contain Perisphinctes colfaxi, and the same beds near Nashville, 
Amador Co., contain Simbirakitea sp. 

Is upper part of Mariposa si. as used by U. S. Geol. Survey. 

Colgate member (of Fox HUls sandstone). 
Upper Cretaceous: Eastern Montana (Dawson County) and southwest

ern North Dakota. 
W. R. Calvert, 1912 (U. S. G. S. Bull. 471, pp. 189-198). Colgate as. memb. of 

Lance fm.—White and yellowish ss., 185 ft. thick, forming basal memb. of Lance 
fm. as here interpreted. Exposed on both sides of Cedar Creek anticline. In 
vicinity of Iron Bluff, In NE. part of T. 14 N., R. 55 E., It consists of following 
beds (descending): ( I ) Massive white ss., most prominent stratum in region, 
35 f t ; (2) brown ss, 75 ft, ; fossil leaves In bottom p a r t ; forms summit of Iron 
Bluff; (3) sh. and ss., 75 f t , fossil leaves In upper 20 t t . Overlies Pierre sh. 
and underlies, with only local unconformities, 500±f t , of somber colored clay 
and lenticular sss, containing a few lignite beds, which compose upper part of 
Lance, Although in Iron Bluff section there is an appearance of transition btw, 
Colgate ss. and Pierre sh., which suggests the ss. occupies the strat. position 
of the Fox HIUs, the evidence of fossil leaves Indicates that much if not all of 
it is of later age. Lower part may be Fox HlUs, but if flora collected 70 ft. above 
base is found to continue to base of Colgate', then it should be considered merely 
OS a memb, of Lance fm. Named for prominent development in vicinity of Col
gate station, on Northern Pacific Railway, 

W. T, Thom, Jr,, and C. E. Dobbin, 1924 (Geol, Soc Am, Bull,, vol. 35. pp. 484-^97). 
Colgate as. memb. is here redefined and name Is applied to the conspicuous 
white upper ss. of the Fox Hills, typically developed btw. Colgate station and 



LEXICON OF GEOLOGIC NAMES OP UNITED STATES 4 3 9 

Glendive, Mont, and extensively exposed along Cedar Creek anticline and else
where In eastern Mont. The 35-foot white ss. Is the upper (Colgate) memb. of 
the Fox Hills and forms top part of the lower 75-foot sa. of Iron Bluff, its white 
color being masked in the Iron Bluff exposure by ferruginous matter leached 
from the overlying brown ss. ot the Lance. In addition to fossil leaves the 
Colgate S3, as here redeflned contains abundant casts of Halymenitea major 
in exposure along Cedar Creek anticline, and is gradatlonal into underlying 
marine strata on Little Beaver Creek, S. ot Baker. The Colgate is strikingly 
developed along the Missouri btw. Hell Creek and MusselsheU River, consisting 
ot 15 to 50 ft. of white ss. resembling its type development. That the fluviatile 
basal ss. of Lance in central Mont. Is = Colgate ss. and upper white ss. of type 
Fox Hills the writers feel confldent, although this has iibt • been conclusively 
demonstrated by continuous tracing. 

C. J. Hares, 1928 (U. S. G. S. Bull. 775), identifled 17 to 40 ft. of Colgate ss. memb. 
in top of Fox Hills ss. of Marmouth lignite fleld, N. Dak. 

Colgate member. (In Skaneateles shale.) 
Middle Devonian: Central Nejv York. 
G. A. Cooper, 1930 (Am. Jour. Scl., 0th, vol. in, pp. 219, 221, e t c ) . Colgate monb. 

of Skaneateles fm.—Fine-grained, thin bedded, cross-l>*?dded ss, and bluish gray 
aren, sh. exposed on campus of Colgate Univ., Hamilton. Stratigraphically it lies 
at top of Berwyn memb. and is transitional with it. Upper part consists of 20 
ft. of coarse aren. sh. capped by I'/j ft. of crinoidal Is. containing Spirifer divari-
catua, which is characteristic of Centerfleld Is., basal memb. of overlying Ludlow
vUle fm. Best exixisures of this upper sh. are a t top of Univ. Quariy and in 
falls and quarry behind the buildings of Hatch's Red Gate stock farm. The 
Colgate is not known W. of E. margin of Cazenovia quad., and E. of type section 
it was but ImDcrfectly identified In upper part of Gould's gully, Unadilla Valley, 
whiyre the upper sh. has disappeared. But the memb. is prominent in Chenango 
Valley and is noted for its fine fossils. [Althouj^h this memb. is included in 
Skaneateles fm., diagram on p. 219 shows it to be E. equiv. of Centerfleld Is. 
memb. of LudlowvUle fm.] 

Col lazo sha le . 

T e r t i a r y : P u e r t o Rico. 

C. A. Reeds, 1916 (N. Y. .\cad. Sci. Annals, vol. 26, p. 437). 

College HUl limestone. 
Upper Ordovician : Central Tennessee. 
J. M. Safford. 1869 (GeoL Tenn., p. 276). College Hill Is.—Dark blue, highly fos

siliferous, coarsely crystalline and roughly stratlfled Is., with more or less of its 
laminae shaly. Geuerally weathers into rough, flaggy lss., and shaly matter 
Interstratified, often liberating multitudes of fossils, especially small corals; some 
of Is, layers are made up wholly of corals and shells. Thickness 120 ft. Well 
exposed on College Hlll, Nashville, Lowest layers are at top of bluff at Wire 
Bridge, Top div, of Nashville fni. Overlies Cyrlodonta bed, a remarkable 
bed of coarsely crystalline, ashen-gray or light yellowish gray Is,, in great part 
made up of valves ot several species [enumerated] ot fossils. 

CoUege Point stage. 
Pleistocene: Southeastern New York (Long Island), 
J, B, Woodworth, 1901 (N, Y, State Mus. Bull. 48, pp. 621-603). College Point delta 

and College Point stage included in Wisconsin epoch of Nassau Co. aud Borough 
of Queens, Long Island. 

Col l ie r s h a l e . 

C a m b r i a n : S o u t h w e s t e r n A r k a n s a s and s o u t h e a s t e r n O k l a h o m a ( M c C u r t a i n 

C o u n t y ) . 
A. H. Purdue, 1009 (Geol, Soc. Am. Bull., vol. 19, p. 557 ; Slates of Arkansas, Ark. 

Geol. Surv., pp. :iO, 31). Collier sh.—Dark, soft, graphitic, clay sh,, containing 
widely separated thin beds of dense, black, nnd Intensely fractured cher t As 
result of squeezing and shearing practically all traces of bedding have disappeared. 
In places slaty cleavage is visible. Upper 100 ft. or more Is calc.; Is. occurring 
In dark-colored crystaUlne lenses and layers and in beds several f t thick. 
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Upper part ot Is. Is conglomeratic. Thickness several hundred ft . ; only upper 
200 ft. exposed. Age unknown. Underlies, probably uncon.. Crystal Mtn ss. 

N a m e d for Col l ier Creek, M o n t g o m e r y Co., Ark . 

C o l l i n g s w o r t h g y p s u m m e m b e r (of B l a i n e g y p s u m ) . 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s , T e x a s P a n h a n d l e , a n d . southwes te rn 

Ok lahoma , 
F, W, Cragln, 1897 (Am, GeoL, vol, 19, p, 356, footnote), Collingsworth gyp. fm.— 

A higher gyp, than Quonoh gyp. May represent Cove Creek fm, 
C, N, Gould, 1902 (Okla. Geol. Surv. 2d Blen. Rept., p. 56). Collingsworih gyp.— 

Massive whit? gyp., 0 to 20 ft. thick, composing upper gyp. ledge of Greer dlv. In 
Okla. separated from overlying Delphi dol. [now known as Mangum dol.] by 20 ft. 
of red clay, and from underlying Cedartop gyp. by red clay sh. Named for 
exposures in Collingsworth Co., Tex. 

C. N. Gould, 1924 (A, A. P, G. Bull,, vol, 8, No, 3, pp, 324-341), Collingsworth 
gyp, memb. is provisionally considered = Shimer gyp. memb. 

On 1926 geol. m a p of Okla (by H, D. -Miser) t h i s gyp, w a s inc luded in 
B l a i n e gyp. , a n d t h e equlv, G r e e r fm, w a s a b a n d o n e d , 

CoUlngwood f o r m a t i o n . 

Middle O r d o v i c i a n : O n t a r i o ( M a n i t o u l l n I s l a n d ) a n d Mich igan . 

P, E. Raymond, 1912 (Canada Geol. Surv. Summ. Rept. for 1911, p, 354), LoM>er 
Utica (Collingwood fm.).—A thin fm, of layers of flne-grained rather pure blue 
Is, alternating with thick beds of soft brown sh. Thickness not known but ap
pears to be less than 50 ft. Fauna, wliich is well developed at 'Collingwood, Ont,, 
differs from that ot typical Utica in many respects. Overlain by darker shales 
containing typical Utica fauna, and underlain by Trenton Is. 

E. 0. Ulrlch, 1913 (12th Int. Geol. Cong, chart) , placed Collingwood sh. in upper 
Trenton. 

C, Schuchert, 1915 (Textbook geot, p. 629 and index). [Collingwood fm. is shown 
in table as top of Middle Ord., a s overlying Trenton, and as underlying Utica 
and Eden.] 

R. Bassler, 1915 (U, S, Not, Mus, Bull, 92, vol, 2, pi. 2) , placed Collingwood In upper 
Trenton. 

W. Malcolm, 1915 (Canada Geol. Surv. Mem. 81. p. 23), Included this fm. In Utica. 
R. Ruedemann and G. M. Ehlers. 1924 (Geol. Soc. Am. Hull., vol. 35, p. 186), 
identified it in Mich, and assigned It to upper Utica, as did -V. F. Foerste, 1924 
(Canada Geol. Surv. Mem. l.'̂ S, table opp, p. 58), 

R, Ruedemann, 1925 (N. Y. State Mus, Bull. 258, pp. 62. 64, 149), placed Collingwood 
ah. below Gloucester sh. and above Cobourg Is. and assigned all 3 to Utica. He 
stated the deposits reached N. T. "only In traces." 

W. A. Parks. 1927 (Geol. Soc. Am. Bull., vol. 38. p. 229). If Collinguyood black sh. 
Is to be defined by presence of Ogygitea canadensia It must Include not only the 
black sh. with Is. beds but also many ft. of upper Trenton. 

G. M. Kay, 1933 (Am. Jour. Sci., 5th. vol. 26, No, 151, p. 2) . and 19;i5 (Geol. SocAm. 
BuU., vol, 46, pp, 227-228) included Collingwood In Trenton group. 

Col l insvi l le l imes tone . 

Penn . sy lvan ian : S o u t h w e s t e r n I l l ino i s ( M a d i s o n C o u n t y ) . 

A. H. Worthen, 1873 (III. Geol. Surv., vol. 5. p. 315). Collinsville Is.—Fossiliferous 
Is., in upper div. of Coal Measures near Collinsville, Madison Co., lying about 
115 ft. above the coal seam mined at that point, which is probably No. 5. Re
garded same as Rock Creek Is. (Later studies by E. W. Shaw indicate that this 
Is. Is probably older than Carlinville Is. and Is the Is. in lower part of McLeans
boro fm. that is known among mining men as the "top Is.," which lies 100 to 130 
ft. above Herrin or No. 6 coal.] 

Col l insvi l le g r a n i t e gneiss . 

Ordov ic i an ( ? ) : N o r t h e r n c e n t r a l Connec t i cu t . 

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 0, pp. 10.5-107 and 
n^ap). Collinsville granite gneiss.—Two types appear intermingled without 
order: (1) a light-gray, heavy-bedded, finely crystalline rock, grading into massive 
grani te : and (2) a very dark gray to black variety which grades by imper
ceptible stages Into even-banded hornblende gneiss and, rarely, into schistose 
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phases. The darker varieties ore produced by greater development of blotite in 
bonds and patches, and the rock splits readily Into even slabs from 1 inch to 10 
inches thick. Dikes and veins of flne-gralned granite and coorser pegmatite occur 
In ColllnsvlUe granite gneiss. Hornblende and plagioclase are so abundant In 
parts of the CoIlinsvUIe that the whole fm. might be called a granodiorite gneiss. 
Well exposed at CoUlnsvlile, 

H, E, Gregory and H, H, Robinson, 1907 (Conn. Geol, and Nat. HIat Surv. BuU, 7, 
p, 34), The Collinaville granite gneiaa was originally granite and diorite intruded 
into Hartland [Hoosac] schist. 

Col lores l imes tone . 
Age ( ? ) : P u e r t o Rico . 

C, R, Fettke, 1924 (N, Y. Acod, Sci. Scientific survey of Porto Rico and Virgin 
Islands, vol, 2, p t 2, p, 149). 

tCoUozoic age . 

A t i m e t e r m t h a t h a s been app l i ed t o a l l p o s t - K e e w a t i n p r e -Camb . t ime . 

F o r deflni t ion see U. S. G. S. Bul l , 769, pp, 26-27. 

C o l m a r s h a l e s . 

U p p e r O r d o v i c i a n : I o w a . 

C, [R,] Keyes, 1931 (Pan-Am, GeoL, vol, 55, pp. 217-222), Introduced this name to 
replace Clermont of Calvin. 

tCo lob s a n d s t o n e . 

J u r a s s i c ( ? ) : S o u t h w e s t e r n U t a h ( W a s h i n g t o n C o u n t y ) . 

E. Huntington and J. W. Goldthwalt, 1903 (Jour. GeoL, vol. 11, pp. 46-63). Colob 
ss.—White ss. (Jurassic of Dutton) underlying Cretaceous sss. and sh. and over
lying Kanab ss. (Triassic of Dutton). [In 1904 (Harvard CoU. Mus. Comp. ZooL 
Bull., geol, ser,, vol. 6, p. 203, pl. 7) they called the rocks Colob fm., and de
scribed them OS hard, white, cross-bedded ss. Name apparently derived from 
Colob Creek on Colob Plateau (spelled Kolob on some maps), Washington Co.] 

Accord ing to A. A. B a k e r , C, H , D a n e , a n d J , B , Rees ide , J r . (U. S, G, S. 

P, P , 183, c h a r t opp, p, 3 3 ) , Colob ss, of H u n t i n g t o n a n d G o l d t h w a l t ' s 

1904 rep t , ls = u p p e r p a r t of N a v a j o ss. 

Colony s a n d , 

A prolific s u b s u r f a c e g a s s a n d , 100 ft, th ick , opened a t Colony, T, 19 S., R. 

23 E,, K a n s . , a n d t r a c e d 15-f m l . 

C o l o r a d a n ser ies , 

A t e r m employed by C. R. K e y e s i n s t e a d of Colorado g r o u p . 

t C o l o r a d o c o n g l o m e r a t e . 
T e r m appl ied by J . F . Ca rU (2d P a . Geol. S u r v . R e p t . I, pp . 38-^0 , 43. 

1875) to t h e c o a r s e cgl. i n h i l l - tops a t Colorado , W a r r e n Co., N W . P a . 
P r o b a b l y s a m e a s Olean cgl. memb. of Po t t svUle fm. ( P e n n . ) . 

Co lo rado g r o u p . ( C o l o r a d o s h a l e or C o l o r a d o f o r m a t i o n w h e r e und iv ided . ) 

U p p e r C r e t a c e o u s ; Colorado , W y o m i n g , M o n t a n a , I d a h o , N o r t h D a k o t a , 

Sou th D a k o t a , n o r t h e a s t e r n New Mexico, N e b r a s k a , I o w a . 

K. V. Hayden, 1876 (U, S, Geol, and Geog. Surv. Terr. 8th Ann. Rept , p, 45). 
Numbers 2, 3, and 4 of the Cret., or the Fort Beaton, Niobrara, and Fort Pierre 
divisions, may Ix̂  ri*garded ns one group, under the name of Colorado group, as 
adopted on Clari'nce King's bcantii'ul geol. map of Green River basin. Underlain 
by Dakota group niid overlain by Fox Hills group. Exposed along E. base of Front 
or Colorado Range. 

C, King, 1S76 (U. S. Geol. Expl. 40th Par., Atlas, map 1), Colorado includes 
[descending] Fort Pierre, Niobrara, and Fort Benton. Overlies Dakota and 
underlies Fox Hill, 

C. King, 1878 ( t . S. Geol. Expl. 4nth Pnr.. vol. 1, pp. 298. 305). The name 
Colorado group was sng.u'esttMl h.\' llaydfii al my rtniuest. for the marine deposits 
conformably uncii'rlyiug Kox Hills group and conformably overlying the Dakota. 
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C. A. White, 1878 (U. S. Geol. and Geog. Surv. Terr. 10th Ann. Kept., pp. 21, 22, 30). 
While adopting the name Colorado group of Mr. King, I, for paleontological reasons 
chiefly, so restrict Its application as to include only what I understand to be 
equiv. with Nos. 2 (Fort Benton) and 3 (Niobrara) of Meek and Hayden's original 
section, leaving the equiv. of No. 4 (or Fort Pierre group) to be Included with the 
strata of Fox Hills group, instead of with Colorado group, as Mr. King has done. 
Mr. Meek, who studied the paleontology of these groups so carefully, has shown 
in bis works that while the paleontological afflnities btw. the Fort Benton and 
Niobrara groups, and the Fort Pierre and Fox Hills groups, respectively, are very 
close, they are comparatively very slight btw. the two former and two latter 
groups, respectively. 

T h e gene ra l l y accep ted deflni t ion of Co lo rado g r o u p inc ludes only B e n t o n 

a n d N i o b r a r a a n d t h e i r e q u i v a l e n t s . 

N a m e d for e x p o s u r e s a t E. b a s e of Co lo rado or F r o n t R a n g e , Colo. 

t C o l o r a d o se r ies . 

U p p e r C r e t a c e o u s . 
N a m e p roposed by G. H . A.sliley ( E n g . a n d Min . J o u r . - P r e s s , vol. 115, No. 

25, pp. 110(>-1108, 1923) to inc lude Co lo rado g r o n p a n d u n d e r l y i n g 

D a k o t a ss. 

Co lqu i t t f o r m a t i o n . 
U p p e r C r e t a c e o u s (Gul f s e r i e s ) : S o u t h w e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

W. S. Adkins, 19,33 (Unlv. Tex. Bull. 32:12, pp. 239, 271, 441, 452), From Val 
Verde to Terrell Counties westward to beyond Terlingua, the Austin consists of 
thin Is, flags, chalkier to E., more crystalline to W, Near Terlingua these are 
thin and are Interbedded with much marly material, so as to weather down to 
flats. To NW, the fm. becomes more marly, until at Chispa Summit It consists 
of marl with thin subordinate amounts of marly and platy Is. flags. This facies Is 
here called Colquitt fm. Thickness 1,200± ft. Overlies Chispa Summit fm. (Eagle 
Ford) ond underlies Taylor cloys. Type loc, is on Colquitt ranch below Chispa 
Summit, western Jeff Davis Co, 

Colqu l t z gne i ss . 

J u r a s s i c : B r i t i s h Columbia , 

C, H. Clapp, 1913 (Canada Geol. Surv. Mem. 36, p. 57). 

C o l u m b i a g r o u p . 

P l e i s t o c e n e : A t l a n t i c C o a s t a l P l a i n f rom D e l a w a r e t o F l o r i d a . 

W J McGee, 1886 (Rept. Health OfBce D. C. for 1885, p. 20 : also Am. Jour. ScL, 
3d, vol. 31, p. 473). Washington is located in a depression, or amphitheater, 
rising 20 to 80 ft. above tide, bounded on E., N., and SW. by bluffs rising 150 
to 300 ft. in altitude and •traversed by Potomac River and Eastern Branch. 
Within this amphitheater, and rising above its periphery to an altitude of some
thing over 100 ft,, is a well-deflned Quat, deposit to which the name Columbia fm. 
IB applied by U. S. Geol, Survey, It consists of loam or brick clay above, and 
sand, gravel, or both combineil, below. Thickness varies considerably, the upper 
memb, ranging from almost nothing to perhaps 20 to 30 f t , and the lower from 
perhaps 1 to 20 ft. The fm, is more or less distinctly stratlfled throughout, por-
tlcularly In Its lower div., and at base it often becomes a simple bed of bowlders 
and gravel without considerable admixture of flnely comminuted moterlols. In 
some places It rests on gneissoid, schistose, and greenstone rocks. The entire 
fm, appears to represent a subaqueous delta of Potomac River, formed when the 
sea rose far above its present level and fashioned the marine terraces exhibited 
In the bluffs. Overlies Potomac fm. In places rests on gneiss. 

W J .McGee, 1888 (Am. Jour. Sci, 3d, vol. 35, «) , 126-143, 367-388, 448-466; also 
Am, .\ss. Adv. Sci. Proc . vol. 36, pp 221-222). Columbia fm. consists of a series 
of subestuarine and submarine deltas and associated littoral deposits, occupying 
entire Coastal Plain of Middle Atlantic slope up to altitudes ranging from about 
100 ft. to S. to over 400 ft. to N. Occurs from Long Island to Ga. Rests uncon. 
on the various known Tert. and Quat. deiwisits of the region, arid has therefore 
been Interred to be Quat. The fm. was named for District of Columbia. 
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W J McGee, 1893 (Cong. G«oI. Int. Compte rendu, 5th sess., pp. 231-239). The 
ColumWa fm. has been traced throughout greater part of Coastal Plain from mouth 
of Hudson to beyond the Mississippi, or over an area of more than 200,000 sq, 
ml,, its thickness and composition varying from place to place with the volumes 
of rivers and with Character of sediments transported by them. Traced north
ward the fm, is found to pass under the terminal moraine and the drift sheet it 
fringes. 

In N. J, the Columbia group, as the deposits are now caUed, is divided into 
(descending) Cape May, Pensauken, and Bridgeton fms. In the Atlan
tic Coa.stal Plain from D e t . J o Fla. it is now divided by C. W. Owke 
into following terrace fms. (youngest to oldest) : Pamlico fm. (at 25 ft. 
elev.), Talbot fm., restricted (at 42 ft. elev.), Penholoway fm. (at 70 
ft. elev.), Wicomico fm. (at 100 ft. elev.), Sunderland fm. (at 170 f t 
elev.), Coharie fm. (at 215 ft. elev.), and Brandywine fm, (at 270 ft, 
elev,), (See I n t Geol, Cong., 16th, Guidebooks Nos. 5 and 12, 1933.) 
Cooke stated (Guidebook No. 12, p. 8) ; The division into fms. is based 
chiefly upon geomorphology, the fill corresponding to each Pleist. ter
race being considered a separate fm. and bearing the same name as the 
terrace. Cooke regards aU of the fms. as chiefly or wholly marine, but 
some geologists—especially M. R. Campbell (Geol. Soc. Am. Bull., vol. 
42, pp. 825-832, 1931) and C. K. Wentworth (Va. Geol. Surv. Bull. 32, 
1930)—do not recognize any marine terraces above the 100-foot Wicomico 
terrace. .All of the fms. enumerated above are present in Dist. of 
Columbia, the type loc. of the group. Cooke does not recognize the 
Princess Anne terrace (and fm.), which has been assigned to 12-foot 
elev. 

tColumbia granite. 
Pre-Cambrian: Central Virginia. 
A. I. Jonas, 1928 (Va. GeoL Surv. prel. ed. of geol. map of Va.). Columbia gran

ite.—Biotite quartz monzonite. Intrusive Into Glenarm series. Mapped at and 
around Columbia, Fluvanna Co. Is pre-Camb. 

A. 1. Jonas. 1932 (Va. Geol. Surv. BuU. 38, pp. 18-23, map). CoiumWo gran
ite (pre-Camb.) ranges In composition from quartz monzonite to granodiorite. It 
was named for Its occurrence at Columbia, on Fluvanna-Goochland Co. line, N. 
of James River. Intrudes Wissahickon fm. and the hornblende gneiss. Mylonl-
tlzed granite, the Shelton granite gneiaa facies of Columbia granite, occurs In 2 
zones [described]. The freshest and largest exposures of Columbia granite are 
In Cowherd quarries at Columbia, on N. side of James River, near higbwoy 60. 

This name conflicts with Columbia group (Pleist.) of same State. 

tColumbia lava. 
See Columbia, River basalt. 

Columbia Ford limestone. 
Pennsylvanian: Eastern Kansas. 
L. C. Wooster, 1005 (The Corbf. rock system of eastern Kons,). [No deflnition 

except that It is included in Humphrey shale. Derivation of name not stated. If 
it occurs in Humphrey sh. it Is probably Wakarusa Is.] 

Columbia Hill oil rock. 
Drillers' term for a bed in basal part of Venango oil sand group of NW. 

Pa, 

Columbian marble. 
Trade name for a marble of Ord, age in western V t Derivation of 

name not known. 
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Coluinbia River basalt. 
Tertiary (Eocene, Miocene, and Pliocene?) : Oregon, Washington, and 

northern Idaho, 
I, C, Russell, 1893 (U, S. G. S, Bull. 108, map. and pp. •'20-22). Resting uncon. on 

Kitti tas system ond overlapping it to N., there is a great series of lava sheets, 
composed principally of basaltic rocks, which extend with unbroken continuity, 
not only over whole of Douglas Co., but larger port of Yakima and Kittitas 
Counties, Wash., aud besides are known to pass southward beyond boundaries of 
Wash. Although this great series of lava sheets is irregular In many ways and 
of on entirely different origin from the sediments above and below It, yet It 
forms the most important geological series In the Northwest. As region It occupies 
is drained almost entirely by Columbia River, I venture to name it Columbia lava. 
So for as known this is most extensive fm. of Its kind in the world. It Is known 
to occupy large portions of Oregon and Idaho and to extend into northern Callt 
I ts estimated area Is 200,000± sq.'mi. It Is traversed by Snake River throughout 
Its entire course, and by the Columbia from near mouth of Spokane River to where 
the Columbia breaks through Cascade Mtns, a distance of 800 ml. The streams 
tributary to the Columbia from the S., below mouth of the Snake, also drain the 
same great lava fleld. The Columbia lava is not one vast flow, but Is composed 
of many separate flows, sometimes separated by land surfaces, which frequently 
contain the stumps of large trees, or by sheets of laplll t The sheets of which it 
Is composed overlap and supplement each other, so as to form one continuous but 
highly compound system. No single sheet con be traced over entire fleld, but 
In sides of deep canyons that have been eroded in its surface individual flows 
may be followed continuously for a score or more of miles. The entire series varies 
in thickness from 300 or 400 ft. or less along rim of canyon of Columbia, on NW. 
border of Douglas Co., to 3,700 f t , according to Le Conte, In Cascade Mtns at the 
Dalles. Its average thickness Is probably about 2,000 ft. In the best sections of 
Columbia lava exposed In coulees or canyons is Douglas Co. and the remarkable 
gates eroded by Yakima River through ridges of same material there are frequently 
6 or 8 distinct layers of basalt exposed, from 50 to 150 f t thick. The rock is 
usually a compact bluish black basalt, with frequently a well-defined columnar struc
ture, but It is also at times vesicular and scoriaceous, especially on surfaces of 
the sheets. Near upper surface of Columbia lava In Y'akima region there is a thin 
layer of clay formed as a sediment In o Tert, lake and later covered by a lava flow 
100 ft, rhick, Aliove this bed of basalt and resting evenly on Its surface ore 
gravels and flne, evenly bedded lacustral sediments 125 ft, thick. Then comes a 
sheet of columnar basalt 40 to 100 f t thick, which can be traced from the hills 
about Ellensburg eastward to Columbia River and appears again In E, part of 
Saddle Mtn, Above this layer are the lacustral deposits of John Day system. The 
presence of Mio, lake beds on the surface of Columbia lava and the occurrence 
of Kitti tas system of probable Eocene age below It, show that the volconic out
bursts belong, somewhere near middle of Tert, [The map accompanying this rept, 
covers Yakima, Kitti tas, Okanogan, and Douglas Counties and parts of counties 
adjacent on the E,] 

I, C, Russell, 1900 (U. S, 6. S, 20th Ann, Rept., pt, 2, pl, 9) , mapped the T e r t 
rocks of Mount Stuart quad.. Wash., and to N. and E., as follows (descending) : 
Ellensburg ss., Columbia lava, Roslyii ss., Swauk ss., and andeslte, and made the 
following statements (pp. 118-134) : In U. S. G. S. Bull. 108 the author proposed 
term "Kitt i tas ayatem" for the fms. here named Roslyn and Swauk ass. It has 
been thought best to abandon the provisional name flrst used. [p. 118, footnote.] 
The Columbia lava, in common with Swauk and Roslyn sss., has been upraised, 
and removal of upper part of these elevations has left exposed the edges of 4 
distinct lava sheets. The lowest sheet In Mount Stuart quad. Ues conformably 
on Swauk ss. (which contains Eocene plants) and is separated from second or 
Table Mtn sheet (which Is of very wide extent) by Roslyn ss. (which also contains 
Eocene plants and Is 200 to 3.500 or more ft, thick), with which it also appears 
to be conformable. The second sheet Is of very wide extent. The third sheet Is 
300 to 350 ft. thick. The Ellensburg ss, contains plants identified by Knowlton as 
upper Mio, The Roslyn ss. Is separated from Ellensburg ss,, which occurs strati
graphically above It, by the several later sheets of Columbia lava and their associ
ated tuffs. The number of separate overflows In entire Columbia system Is not 
known, but is certainly a score or more. They are sometimes separated by sedi
ments. The best exposures of Columbia lava occur In Snake River Canyon, where a 
vertical thickness of 4,000 ft. can be seen In a single escarpment. 
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I. C. Russell, 1901 (U. S. G. S. W. S. P. 53, p. 28, footnote). Columbia River lava.—, 
In previous repts this fm. has been termed Columbia lava, but to avoid confusion 
with Columbia fm. ot Atlantic States It has been thought best to change name to 
Columbia River lava. 

1. C. Merriam. 1901 (Univ. Cali t Pub., Bull. Dept. GeoL, vol. 2, No. 9 ) . Columbia 
lava.—The name given to the lava fm. above the John Day was flrst used by Russell 
(U. S. G. S. Bull. 108, p. 20), who applied It to the series of eruptives vyhlch forma 
such a prominent feature of geology of area drained by Columbia River. In region 
discussed by Russell there are several distinct horizons of Columbia lava, separated 
by Important fms. belonging to different geological periods. Obviously only one of 
them can retain the name, if it is to be used 'as a series or fm. name in geological 
classlflcatlon. This one should be the horizon which is most prominent along 
Columbia River, as it was this fm, which suggested the name. In John Day basin 
It Is found that the lavas of the Columbia form a well-defined series which lies btw. 
the John Day [upper and middle Ollg. and Mio.] and Mascall [middle Mio.] fms. 
This series is the one of the several to which the name is appUed which has the. 
greatest lateral extent, forming probably the largest lava field In world and one of 
most important fms. on continent. It would seem advisable to restrict the name 
Columbia to this horizon. The lava series is composed of a large number of basalt 
flows which are sometimes separated by beds of tuff. At Turtle Cove 23 flows were 
counted in the bluff. 

G. O. Smith, 1901 (U, S, G, S, W, S, P, 55), applied Yakima basalt to the Mio, 
part of Columbia River basalt, which he stated included basalts of Eocene, Mio,, 
and post-Tert. age, 

G, 0. Smith (U. S, G. S, Ellensburg folio. No, 86, 1903, and Mount Stuart foUo, 
No, 106, 1904) applied the name Teanaicay basalt to the pre-Roslyn (Eocene) basalt 
flow, and the name Yakima basalt to the Mio, (pre-EIIensburg) basalt flow 
(2,000± ft, thick), and stated : In the reconn, surveys of central and SE, Wash, by 
Russell and others the names Columbia lava and Columbia River lava have been 
used. Including not only basalts of Eocene, Mio,, and possibly Plio, age, but also 
hypersthene andeslte of Pleist, age. In detailed areal mapping igneous rocks of 
different ages must necessarily be separated, and therefore the name Teanaway 
has been applied to this fm., which Includes only the basalt flows and Interbedded 
basaltic pyrociastlcs of Eocene age, and which constitutes a series that can be 
taken as a unit, [He also applied the name IVeria.̂  basalt to a younger flow, 20 
to 200 tt. thick, interbedded In the Ellensburg tm. (Mio.).] 

J. P. Buwalda, 1923 (Idaho Bur. Mines and Geol. Pam. No. 5). Columbia River 
basalts are generally assigned to Mio. In SW. Idaho they lie on granite or on early 
phases of Payette fm. nnd are intercalated with It. They appear to be continuous 
with the great Columbia River basalt flows of Wash., Oreg., and central Idaho, 

V, R. D. Kirkham, 1931 (Jour. Geol., vol. 39, No. 3, pp. 201-239). Columbia River 
basalt (Mio.) dlscon. underlies Idaho fm. in Idaho, and includes, 300 to 1,000 ft. 
below its top. the 1,000 ± ft. of terrestrial deposits and lake beds known as Payette 
fm.. which carry a Mio. flora. 

T h e U. S. Geol. Su rvey a t p re sen t recognizes Columbia R i v e r basa l t a s a 
conven ien t b l a n k e t t e rm, cover ing b a s a l t s of Eo., Mio., a n d P U o , ( ? ) age In 
t h e b r o a d region desc r ibed by Russe l l , Some geologis t s r e s t r i c t t h e n a m e 
to the Mio, ba-salt ( Y a k i m a b a s a l t ) . 

See al.so Snake River basalt and Yakima basalt. 

C o l u m b u s l i m e s t o n e . 

Midd le D e v o n i a n : Ohio, 

W. W. Mather, 1S59 (Rept, State House Artesian Well at Columbus, Ohio, p. 25). 
Columbus Is., 1 3 8 ^ tt. thick, underlies 15 ft. ot Dev. si. and overlies 2 tt . ot gritty 
hard rocks. [-\8 thus defined included at top Delaware Is.] 

J. S. Newberry, 1873 (Ohio Geol. Surv. vol. 1, pt. 1, p. 89) . Columbua Is.—Very Ught-
colored Is., containing balls of chert. Forms lower par t of Cornlterous Is., while 
Sandusky Is, forms upper part of Cornlterous, 

E, Orton, 1878 (Ohio Geoi, Surv. vol. 3) . Columbus la.—White and buff lss., 45 f t 
thick, underlying the bone bed [6 to 8 ft. thick) or basal bed of Delaware Is., and 
overlying Waterlime group or Lower Helderberg Is. Includes "Delhi stone" near 
top. Is lower part of Comlferous Is., the Delaware Is. being upper part of 
Cornlferous. 
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B. Orton, 1890 (Ohio GeoL Surv., 3d ser., 1st Ann. Rept.), included the "bone bed" 
in Columbus Is., and tt has been thus included In subsequent repts of all other 
geologists. 

J . A. Bownocker, 1915 (Ohio Geot Surv., 4th ser.. Bull, 18), describes lower part 
of Columbus is. as gray and upper part a s usuaUy buff. 

N a m e d for e x p o s u r e s a t C o l u m b u s . 

t C o l u m b u s s a n d s t o n e . ( I n CJherokee s h a l e . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

E, Haworth and M. Z, Kirk, 1894 (Kans, Unlv, Qua r t , vol. 2, p . 106). Oohimbua aa.— 
The most extensive ss. system in Cherokee shales. Lies more than 200 f t above 
base of Cherokee and in places divides it Into two parts. Named for outcrops 
along Brush Creek, E, of Columbus, Cherokee Co. 

W. G, Pierce and W. H, Courtier (unpublished mes.). The term "Columbus ss," 
was proposed by Haworth and Kirk for the ss, exposed SE, of Columbus, but was 
rather loosely deflned ond would probably include both Little Cabin and Bluejacket 
BS. members of Cherokee sb. 

t C o l u m b u s s and . 

U p p e r C r e t a c e o u s : N e w J e r s e y . 

G. N. Knapp, as reported by B. D. Salisbury, 1899 (N. J. Geol. Surv. Ann, Eept. 
State Geol. 1898, pp. 35, 36). Columbus bed.—Sand underlying MarshaUtown 
bed and overlying Woodbury bed, AU Included In Clay marl series [Matawan 
group]. 

H, B, KUmmel and G, N, Knapp, 1904 (N, J, Geol, Surv. vol. 6, p. 156). Columbus 
aand.—White or yellow quartz sond marked by delicate lines of red. Thickness 
20 to 100 ft. Overlies Woodbury clay and underlies MarshaUtown clay marl. 

P r eoccup i ed . R e p l a c e d by E n g l i s h t o w n sand . 

N a m e d for o c c u r r e n c e a t Co lumbus , B u r l i n g t o n Co. 

t C o l u m b u s m a r l . 
U p p e r C r e t a c e o u s (Gulf s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 
See e x p l a n a t i o n u n d e r M a r l b r o o k m a r l . 
N a m e d for Co lumbus , H e m p s t e a d Co. 

C o l u m b u s q u a r t s i t e . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n U t a h ( c e n t r a l W a s a t c h M o u n t a i n s ) . 

L. A. Palmer, 1906 (Mines and Min., vol. 26, pp. 438-439), in a description of rocks 
of Alta, divided the Corbf. rocks in to : (1) upper lss., 1,0004- f t ; (2) Columbus 
qtzite (or upper qtzite), some hundreds of ft. ("corresponds In geologic age to 
Ontorlo qtzite of Pork City") ; (3) lower lime. The qtzite appears to be named 
for Columbus Consolidated Mine. 

S a m e a s W e b e r q t z i t e . 

tCo lv l l l e ser ies . 

U p p e r C r e t a c e o u s a n d P l i o c e n e : N o r t h e r n A l a s k a . 

P. C. Schrader, 1902 (Geol. Soc. Am. Bull., vol. 13, p. 248). OolvOle aeriea.—Chiefly 
heavy-bedded, partly conBolidated slits or mud rock, with intercalated harder 
layers of soft ss.. Is., sh., lignite, and unconsolidated silts. Thickness 600 to 
600 ft. Of Plio. and Ollg. age. The supposed Ollg. part is best exposed along 
Colvllle River neor mouth of the Anaktoovuk, where It comprises lower 150 
ft. of section. 

L a t e r w o r k p r o v e d U p p e r Cre t . a g e of l o w e r p a r t of t h i s " s e r i e s " a n d PUo. 

a g e of u p p e r p a r t . 

Colvi l le g r a n i t e 
Colvi l le g r a n o d i o r i t e . 

Mesozolc ( p r o b a b l y C r e t a c e o u s ) : N o r t h e a s t e r n W a s h i n g t o n . 

J. T. Pardee, 1918 (U. S. G. S. BuU. 677). [The granite and gronodlorite that 
compose Colvllle bathollth. in ColvlUe Indian Res., ore, for brevity, called Col
ville granite and Colville granodiorite In this r ep t They intrude Covada 
group.] 
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Colville quartzite. 
Paleozoic: Northeastern Washington (Stevens County). 
C. E. Weaver, 1920 (Wosh. Geol.. Surv. Bull. 20, p. 68; mop). Colville qtzite.— 

More homogeneous than .Addy qtzite. Ranges from a pure light-colored massive 
rock, composed almost entirely of quartz grains, to a flne-gralned pebbly or cgl. 
qtzite, pebbles usually less than 1̂ -inch diam. Locally the belts become schistose 
and even arglll. South of Kettle Falls along Columbia River they grade into 
schists and argillltes and are diflJcult to distinguish from the younger Mission 
argllllte. Thickness 5.000± ft. Bests with apparent conformity on Old Dominion 
Is. and underlies Mission argllllte and Clugston Is. [Mapped close to town of 
Colvllle.] ' ^ V -, 

Colvin limestone member (of Washington formation). 
Permian: Southwestern Pennsylvania (Greene County) and northern West 

Virginia. 
I. C. White, 1891 (U. S. G., S. Bull. 63, pp, 23, 39), Colvin'a Run Is,—Bufllsh Is,, 

0 to 10 ft, thick. Named for Colvin's Run, Greene Co, Lies 0 to 1 ft. above 
Waynesburg "A" coal and 30 to 35 ft. below Waynesburg '"B" cool. Included In 
Dunkard Creek series [Dunkard group]. Seldom seen S. of Pa. line. 

In several subsequent repts by Pa, Geol, Survey this Is. was called Calvin 
Run Is., upon tbe misapprehension that the stream for which it was 
named (iu Greene Co.) was correctly spelled Calvin, as ou the topog. 
maps. Later the Pa. Geol. Survey changed the name of the Is. to Colvin 
Run. In explanation, G. H, Ashley, State Geot, stated (letter dated Sept 
4, 1931) that according to the postmasters at Mount Morris and Kirby the 
name is correctly spelled Colvin Run. 

In 1910 the U. S, Geol. Survey adopted Colvin Is. memb, (of Washington 
fm.) as the name of this Is. 

Colvin sand. 
A subsurface sand of late Chester (Miss.) age In Ind. that has been 

correlated with Tar Springs ss. 

tColvins Run limestone member. 
See Colvin is. memb. 

Colwood sands and gravels. 
Pleistocene: British Columbia. 
C. H. Clapp, 1913 (I2th Int, Geol, Cong, Guidebook 8, p. 294; Canada Geol. Surv. 

Mem. 36, p, 112); 1914 (Canada Geol. Surv. Mem. 51. p. 85; Canada Geol. 
Surv. Summ. Rept. 1912, p. 51) ; and 1917 (Canada Geol. Surv. Mem. 96, p. 345). 
Colwood aanda and gravela. Pleistocene, British Columbia, 

Colwood formation. 
Recent: Northwestern Washington (San Juan Island;:)-
R, D, McLeUan, 1927 (Unlv. Wash, Pub, GeoL, vol, 2). Colwood fm., post-Vashon 

alluvium, deposited since retreat of last glacier. Thickness 0 to 50 ft, [Assigned 
to Recent,] 

Comanchan series. 
Comanchan system. 

Terms applied by some geologists to Comanche series of U, S, Geol. Survey 
and other geologists, 

Comanche series (or epoch). 
The provincial series of marine Lower Cretaceous rocks present in South

western States and the time during which they were deposited. For 
deflnition see U. S. G. S. BulL 789, pp. 59-61. 
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t C o m a n c h e a n sys t em. 

N a m e i n t r o d u c e d by T, C. C h a m b e r i i n a n d R, D . S a l i s b u r y in 1906 (Geology, 
v o t 3, pp. 107-137) , fo r m a j o r p a r t of C o m a n c h e ser ies , bu t exc lud ing 
a t t op t h e rocks of Alb lan a n d C e n o m a n i a n a g e , w h i c h t h e y inc luded 
in ove r ly ing " s y s t e m , " to which t h e y r e s t r i c t e d t h e n a m e Cre t aceous . 
See U. S, G. S. BuU, 769, p . 60, 

C o m a n c h e Creek bed. ( I n S t r a w n f o r m a t i o n . ) 
P e n n s y l v a n i a n : O n t r a l T e x a s . 

N, F. Drake, 1893 (Tex, Geol, Surv, 4th Ann, Rept , pt, 1, pp, 374, 385). Comanche 
Creek bed.—Clays, .300 f t thick, divided into three parts by 8 to 10 ft, of hard, 
massive ss, associated with 10 to 15 ft, of shaly friable ss. and clay. Memb. 
of Strawn div. Underlies Antelope Creek bed and overUes Wilbarger Creek bed. 

N a m e d for C o m a n c h e Creek, Mil ls Co. 

t C o r a a n c h e P e a k g roup . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : C e n t r a l T e x a s . 

B. F, Shumard, 1860 (St, Louis Acad. Sci. Trans., vol. 1, pp. 583, 584). Comanche 
Peak group.—Fossiliferous, soft, yellowish and whitish chalky Is. and buff and 
cream-colored Iss. of greater or less compactness. Thickness 300 to 400 ft. 
Underlies Caprina Is. [Shumard's section of this ' 'group" at Shovel Mtn, Burnet 
Co., shows it Included Comanche Peak Is., Walnut clay, and at least larger part 
of Trinity fm. Name was later used by R, T, Hill in same sense as Fredericksburg 
group,] 

N a m e d for C o m a n c h e Peak , Hood Co. 

C o m a n c h e P e a k l i m e s t o n e . ( I n F r e d e r i c k s b u r g g roup , ) 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : E a s t e r n T e x a s . 

R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4. pp. xiv. xvii-xlx). Comanche Peak chalk 
bed.—Persisti.'nt, fossiliferous, white chalky Is., composing middle fm. of Fred
ericksburg div. [gioup]. Conformably underlies Caprina chalk and chalky Is. 
[Edwards Is.] and overlies Exogyra texana beds [Walnut clay]. 

N a m e d for C o m a n c h e P e a k . H o o d Co. 

See a l so u n d e r F r e d e r i c k s b u r g g r o u p . 

C o m a n c h i a n ser ies . 
C o m a n c h i a n sys t em. 

T e r m s appl ied by some geologist '^ to C o m a n c h e .•series. 

t C o m b a h e e sha le . 
Miocene ( lower a n d Tipper) : Sout l ie rn Sou th C a r o l i n a (Col le ton (3oun ty ) . 

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C . advance copies: published 
in 190S, in S. C. Geol. Surv.. ser. 4, Bull. 2) ; 1907 (Summary of mineral resources 
of S. C , pp. 12, 18. name only, not defined* : and 1908 (S. C. Geol. Surv.. ser. 4, 
Bull 2, pp. 435, 464, •16,'t). Cnmbnhr.c phase.—Poorly stratified gray and yellow 
sh, with oc<asional pockets of glauconlte, and enclosing casts and moulds of 
shells and, along its littoral margin, impressions of the dwarf palmetto. Overlain 
by Parachucia marl. 

A c c o r d i n g to C. W. Cooke ( p e r s o n a l c o m m u n i c a t i o n , 1935) C o m b a h e e sh. 

of S loan inc luded H a w t h o r n fm. ( l ower Mio.) a n d R a y s o r m a r l ( u p p e r 

Mio . ) . 

A p p e a r s t o be n a m e d for e x p o s u r e s on C o m b a h e e River . 

Combe s a n d s t o n e . 
Uppe r J u r a s s i c : N o r t h e r n Ca l i fo rn i a ( M o u n t J u r a ) . 

C. H. Crickmay, 1933 (Geol. Soc, Am. Bull., vol. 44, No. 1, p. 81), divided the 
Jurassic rocks of Mount .lura into following fms, (descending), but did not 
define any of them : 

Upper ,Turassic: Combe ss.. 'lYail tuffs and cgls,. Lucky S argillite. Cooks 
Canyon aggl., Forman argillite, North Ridge aggl., Hinchman arkose. 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 4 9 9 

Middle Jurassic: Hull aggl.. Moonshine cgL, Mormon ss,, Thompson red Bh,, 
Fant volcanics, Hordgrove tuff. 

Lower Jurassic: Lilac argiUite, 
C. H, Crickmay, 1933 (Geoi, Soc, Am, Bull., vol. 44, No. 5, pp. 896, 903). Combe 

fm.—Calc. marine ss. and cgl. containing cobbles from the mid Upper Jurassic 
quartz porphyry and from granitic plutonlcs. Thickness 550 f t Rich but 
Ill-preserved fauna. Of late Upper Jurassic age. OverUes TraU tuff and cgl. 
Type loc. Combe Canyon, N. of Mount Juro. 

Combined M e t a l s bed. 

A n a m e local ly app l i ed t o 40 or 50 ft. of Is . in P i o c h e sh . of P i o c h e d is t . , 

Nev., w h i c h i s t h e p r o d u c t i v e h o r i z o n ( sUver , l ead , a n d z inc ) of t h e 

. Combined M e t a l s mine . (See U. S. G. S. P . P . 171, pp . 54-55 , 1932.) 

Combs l imes tone . 

U p p e r D e v o n i a n : E u r e k a d i s t r i c t , N e v a d a . 

C. [R.] Keyes, 1023 (Pan-Am. GeoL, vol. 40, pp. 52, 78). Combs las.—1,200 tt. 
thick, form top fm. of Nevadan series [Nevada Is.] In Nev. Named for Combs 
Peak, in neighborhood of Eureka. 

Comer io beds . 

E a r l y C r e t a c e o u s ( ? ) : P u e r t o E i c o . 

C. p . Berkey, 1915 (N. Y. Acad. Scl. Annals, voL 26, p. 61) . 

Come t Creek bed. 

L o w e r C r e t a c e o u s : W e s t e r n O k l a h o m a ( C u s t e r C o u n t y ) . 
R. T. Hlll, 1895 (Am, Jour, Sci,, 3d, vol, 50, p, 228), Comet Creek bed.—Isolated 

remnant of Cret, a t Comet Creek, G Co,, Okla,, described by P r o t Jules Morcou 
as 0 single stratum of Gryphaeate Is,, 5 ft, thick, containing one fossil species, 
the 0. pitcheri ot Marcou, Probably part of same general fm, os those nearby 
at Camp Supply and Belvidere, [Marcou located Comet Creek a t l a t 85 ' '32 '21" 
and long. 09''14'4O".] 

C o m m e r c e s a n d s t o n e . 

T e r t i a r y : S o u t h e a s t e r n M i s s o u r i ( S c o t t C o u n t y ) . 
C. L. Dake, 1018 (Mo, Bur, Geol, and Mines, vol, 15, 2d ser,, p. 191). Commerce 

ss.—Prominent ss. that outcrops at and near Commerce, Scott Co. Best ex
posures in cuts of St. Louis & San Francisco R. R. in and Just N. ot Commerce. 
Rock moderately flne-grained, buff to pink, and varies from loose friable ss. to 
vitreous qtzite. About 20 to 30 ft. Is exposed In R. R. cuts. Has been referred 
to Cret. by some of earlier writers, but Marbut classifles it as a more indurated 
phase of the T'ert. Similar sands and qtzites of Tert. age, underlain by 
unconsolidated Tert. clays, are reported from many points on Crowley's Rldge, Ark. 

C o m m e r c i a l l i m e s t o n e m e m b e r (of B i n g h a m q u a r t z i t e ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n U t a h ( B i n g h a m d i s t r i c t ) . 
A. Keith, 1905 (U. S. G. S. P. P. 38, p. 40, map, sections). Commercial Is. memb. 

of Bingham qtzite.—Most extensive Is. body of Bingham region. Commonest 
s trata are blue lss. and altered white marbles, with here and there beds 
of llght-t>Iue, gray, dark-blue, and black Is.—precisely the same kinds of rock as 
In Jordan Is., which lies a considerable distance below i t Thickness 0 to 200 
ft. May possibly be some os Yompo Is. lentil and Jordan Is. may possibly be 
some OS Highland Boy Is. memb. [Evidently named for Commercial mine.] 

C o m m o n w e a l t h ore f o r m a t i o n . 

Age ( ? ) : N o r t h e r n Mich igan . 

C. L. Romlnger, 1881 (Geol, Surv, Mich,, vol, 4, pt. 2, p. 223). Commonwealth ore 
fm.—The ore fm. of Commonwealth Mine, Menominee Iron region, which I place 
below Quinnesec ore fm, of Quinnesec mining dist, 

t C o m o beds . 
N a m e appl ied by W . B . Sco t t in 1897 ( I n t r o d u c t i o n t o g e o t , p p . 477, 491) 

to t h e beds in s o u t h e r n Wyo . and Colo, wh ich w e r e n a m e d M o r r i s o n fm. 
by G. H . E l d r i d g e In 1896. In 1907 Sco t t a d o p t e d M o r r i s o n fm., a n d 
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Como beds (from Como, Wyo.) is no longer used. W. C. Knight, 1900 
(Geol. Soc. Am. Bull., vol. 11, pp. 377-388), called these beds Como stage. 
They have also been called "Atlantosaurus beds" (paleontologic name). 
The Morrison fm. is now classifled as Upper Jurassic. 

Comondu formation. 

Ter t iary: Mexico (Lower California). 

A. Helm, 1922 (Geol. Mag., voL 59, p. 542). 

Comox formation. 

Cretaceous: British Columbia. 

C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Bept. 1911, p. 105). [Age not 
assigned; but MacKenzie, 1922 (Can. Inst. Min. and Met., Mon. Bull. No. 122, 
p. 674), assigned it to C r e t ] 

C a m p t o n l i m e s t o n e . 
M i s s i s s i p p i a n ( K i n d e r h o o k ) : S o u t h w e s t e r n Missour i . 

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, 2d ser., pp. 60, 108-109, 111, 
118-122, 131, 158). Compton Is.—Light bluish-drab or grayish-blue compact Is., 
very flne grained and breaking with concholdal frocture; occurs In beds averaging 
6 to 8 Inches In thickness but in places oa much as 2 ft. thick. Thickness 0 to 25 
ft. Conformably overlain by (merges with) Northvlew fm. Rests uncon. on 
Sylomore ss. In some places, but usuaUy lies on Ord. Contains a typical Chouteau 
fauna, and it seems best to regard it as o thin extension of a part of Chouteau Is. 
of central Mo. I t is certainly not=Loul8lana Is., although in most previous repts 
it has been coUed Louisiana. In some repts it bos been Included os a calc. facies 
of Northvlew fm. Cannot be correlated directly with previously recognized strat. 
units, and therefore the uame Compton Is. Is proposed. Named for exposures 
along James River In vicinity of Compton, near W. line of Webster Co., where 22 ft. 
Is exposed. 

C o m p t o n f o r m a t i o n . 
O r d o v i c i a n : S o u t h e a s t e r n Quebec ( M o u n t M e g a n t i c r e g i o n ) . 

H. W. McGerrigle, 1935 (Quebec Bur. Mines Ann. Rept. 1934, Frencji ed., pt. B, 
p. 78). 

H. W. McGerrlgle, 1935 (Quebec Bur. Mines, Rept. Minister Mhies 1934-35, pt. D, 
pp. 71-73). Sss. and slates, granitic and gabbrolc sIUs a t base. Widely developed 
In Compton Co. 

tConanlcut granite. 
A name that bas been casually applied in some repts (for example, L. V. 

Pirsson, Am. Jour. Set, 3d, vol. 46, p. 363, 1898) to the granite described 
as granite of Conanicut Island, southern Bhode Island, which is now 
considered to be same as Sterling granite gneiss. (See B. K. Emerson, 
U. S. G. S. Bull. 597, p. 171 and map, 1917.) 

Conanicut arkose. 
Carboniferous: Southern Rhode Island (Conanicut Is land) . 

A. F. Foerste, 1899 (U. S. G. S. Mon. 33, p. 380), Conanicut arkose.—Evidently 
composed of detrltal material derived from the granite. Occurs on E. side of 
Mackerel' Cove, Conanicut. Thickness may reach 100 ft. Possibly contemp, with 
part of Aquidneck shales, 

A part of either Rhode Island fm, or Wamsutta fm. as mapped by B. K. 

Emerson, U. S. G, S, BuU, 59T, 1917, 

Conasanga shale, also Conasanga limestone. 

Upper and Middle Cambrian: Northwestern Georgia, northern Alabama, and 

eastern Tennessee, 

C, W, Hayes, 1891 (Geol. Soc. Am. Bull., vol. 2, pp. 143. 144-148). Conaaauga sh.— 
Alternating beds of Is. and calc. sh., 1,600 to 2,000 ft. thick. Underlies Knox do t 
and overUes Rome ss. Same os Knox sb. of B. A. Smith ond J. M. Safford. 
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C. W. Hayes, 1891 (U. S. G. S. BuU. 81, p. 304). In section from Rome, Go., to 
Gadsden, Ala., Connosou^a ah. Is 1,600 to 2,000 ft. thick, and consists of (descend
ing) : Tbin-bedded seamy Is., sometimes blue and massive; yellow calc. shales 
grading into seamy la. ; earthy Is. Interbedded with Bhales, often wonting and 
locally carrying nodules of chert ; yellow shales; oolitic Is. and thin beds of Ilght-
green or yellow shales; variegated sandy shales, purple, green, brown, etc. 
OverUes Rome ss. 

C. W. Hayes, 1894 (U. S. G. S. Ringgold folio. No. 2) . Connasauga sh.—At base 
thin lss.. In port oolitic, interbedded with shales; In middle yellow or greenish 
cloy shales ; ot top blue seamy Is. or calc. shales. Where the oolitic is. Is absent 
bdy btw. Connasauga and underlying.Rome fm. becomes very ludeflnite. The same 
Is true when upper part of the Rome contains lss. Thickness probably 1,500 to 
2,500 ft. 

C. W. Hayes, 1902 (U. S. G. S. Rome folio. No. 78). Conasauga fm. presents 
several widely different phases in this quod. At type loc. (in Dalton quod., to 
NE.) it consists of great thickness of fine clay sh. with occasional beds of rather 
pure blue Is. from a few inches to several hundred ft. thick. Near Rome and to 
NE. It consists at base of several hundred f t of flne olive clay sh., then beds of 
oolitic Is., and flnally of 1,000 ft, or more of calc, shales Interbedded toward top 
with blue lss. To S. of Rome the lss. Increase, In Coosa Valley the fm. can be 
divided into 3 rather distinct phases : The upper part consisting of choracterlstic 
greenish siliceous shales. In some places replaced by greenish micaceous ss. To 
NW, the SiUceous beds are replaced by flne olive-green shales, and throughout 
centrol port of volley this division Is represented by olive shales containing many 
flat concretions of gray siliceous rock intermediate btw, qtzite and chert. The 
Intermediate div, of the Conasauga In Coosa Volley Is clay sh, containing vorying 
amounts of is. The lower part of fm, is wholly flne cloy or slightly sandy Bh, 

C. Butts, 1926 (Ala, Geol, Surv, Spec, Rept, No, 14, p, 69, e t c ) , Conaaauga 
("Coostt^') fm.—Made up of Is,, doL, and sh, of varying proportions In different 
a reas : in places It Is chiefly Is., in other places chiefly sh. Thickness ranges from 
500 to possibly 3,600 ft. Overlies Rome fm. nnd underlies Brierfield dol. and 
younger fms. into which Knox dol. bos been divided In this region. 

Named for exposures in (3onasauga Valley, Dalton quad,, NW. Ga. 

Conception slate. 
Pre-Cambrian: Newfoundland, 
C. D, Wolcott, 1899 (Geol, Soc. Am. BuH., vol. 10, p. 220). 

Conchos g r ave l s . 

A g e ( ? ) : Mexico. 

B. H. Burrows, 1909 (Min. and Scl. Press, voL 99, p. 327) . 

Concord g r a n i t e . 
L a t e Pa leozo ic ( ? ) : C e n t r a l s o u t h e r n N e w H a m p s h i r e . 

C. H. Hitchcock, 1873 (Rept. Geol. Surv. N. H. 1872, pp. 9, 12). Of the speclflc 
members of White Mtn series that known as "Concord granite" has been traced 
irregularly from Concord to FitzwlUlom. [p. 12. On p. 9 he calls It the celebrated 
Concord granite.] 

C. H. Hitchcock, 1877 (GeoL N. H. pt. 2) . A not less important variety of Montalban 
group Is a granitic gneiss with very different degrees of crystalline coarseness. The 
finer groined rock often displays no visible marks of stratification, though there 
Is no reason to doubt Its sed. origin, and, for convenience, this Is designated 
Concord granite. It is usually Incoherent, tender, ond quite friable after decom
position bos commenced, ond Is distinguished from Lake granitic gneiss by its 
fineness of texture. 

G. W. Howes, 1881 (Am. Jour. ScL, 3d, vol. 21). Origin of Concord granite 
is open to question. [He mapped I t ] 

C. H. Hitchcock, 1884 (BuU, Am, Mus, N a t H i s t , vol. 1, No. 5, pL 16, pp. 178-179), 
placed Concord granite below Montalban. 

W. O. Crosby and M. L Fuller, 1896 (Tech. Quart., vol. 9, p. 330). Montalban gneiss 
seems to be merely o more gneissoid phase ot Concord granite. They ore youngest 
and most addle of entire granite series of the region. Intrusions of normal 
Concord granite occur chiefly In more massive fms. (WInnlpesaukee gneiss, 
porphyritic gneiss, etc.). 
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M. BUIIngs, 1935 (letter dated Aug. 27). I have never studied Concord granite-
In the fleld, but would tentatively assign it to New Hampshire magma series 
[late Dev. or late Carb t ] from description I have read. 

Concord fo rma t ion . 
O l igocene : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o B a y r e g i o n ) . 

B. L. Clark, 1918 (CaUt Unlv. Pub., Dept. Geol. Bull;, vol. 11, pp. 54-111). Con
cord fm.—Chiefly flne grayish ss., becoming flner and more shaly near top, and 
Including at bose o thin layer (6 inches) of cgl. the boulders of which ore com
posed mainly if not entirely of tuff, ss., and sh. apparently derived from im
mediately underlying Ollg. beds. Thickness about 250 ft. On S. side of Sobrante 
anticline. In Concord quad.. It dlscon. overlies Kirker tuff and uncon. underlies 
Sobrante ss. [restricted deflnition, and only upper part of Lawson's Sobrante 
ss.] of Monterey group. Included In San Lorenzo series. Is lower part of So
brante ss. as deflned by Lawson, the name Sobrante being restricted by author to 
upper 80 to 100 ft. of Lawson's Sobrante. 

Concrete shale. 
Pennsylvanian: Southeastern Kansas. 
G. I. Adams, 1904 (U. S. G. S. BuU. 238, p. 20). Concrete ah.—Clay sh., 75 ft. 

thick, overlying lola Is. and underlying Allen [Plattsburg] Is. 

Accordlng to H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines 
vol. 13), this is same as Lane sh., but according to N. D. Newell, 1935 
(Kans. Geol. Surv. BuU. 21, p. 56), and R. C. Moore, 1936 (Kans. GeoL 
Surv. Bull. 22), it includes true Laue sh. and 2 overlying fms. (Wyan
dotte Is. and Bonner Springs sh. of present Kans. Geol. Surv.) up to 
base of Plattsburg Is. (See Kans.-Nebr. chart compiled by M. G. WU
marth, 1936.) NeweU says (p. 56 cited above) : Clloncreto may prop
erly be used for beds btw. top of lola Is. and base of Plattsburg Is.; 
but it seems preferable to indicate the combined Lane and Bonner 
Springs sh. by hyphenated term Lane-Bonner Springs sh., where inter
vening Wyandotte is. disappears, thus avoiding using a geographic name 
that gives no indication of its strat. relation to correlative units, and 
the introduction of a different name where separating lss. thin out. 

Named for Concrete, Allen Co. 

Condon erosion surface (Oregon). 
See under Ochoco erosion surface. 

Conecuh sands. 
Pleistocene: Southeastern Alabama. 
See under iOzark sands. 
Probably named for Conecuh River. 

Conejo volcanics. 
Miocene: Southern California (western end of Santa Monica Mountains). 
N. L. Taliaferro, 1924 (A. A. P. G. BuU., vol. 8, pp. 800-801). One of most im

portant centers of Mio. volconism In the State lies in W. end of Santa Monica 
Mtns. This region Is often referred to as Conejo Mtns, and name Conejo volcanica 
is here applied to all volcanic and Intrusive rocks occurring In that region. These 
volcanic rocks and the Interbedded Mio. sediments probably aggregate 15,000 ft 
la thickness. 

Conejos andesite. (Of Potosi volcanic series.) 
Miocene: Southwestern Colorado. 
E. S. Larsen, 1917 (Colo, Geol, Surv. BuU. 13, pp. 20, 38-39), Conejos fm.— 

Dark-colored andesite of compact texture and sImUar In oppeoronce to Sum-
mitvUle andesite. Presumably an auglte andeslte. Basal fm. of Potosl vol
canic series Ih Platoro-SummltvlIIe quod. Underlies Treasure Mtn lotlte. In 
fleld we colled this tm. Palisade andesite. [Palisade Is preoccupied] 
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W, H, Emmons and E. S. Larsen, 1923 (U, S. G. S, Bull, 718), Conejos fm. is 
0 to 3,000-1- ft. thick in Platoro-Summitville dist. Named for exposures along 
Conejos River, 

W. W, Atwood and K, F, Mather, 1932 (U, 8. G, S. P, P, 166). Conejoa fm. Is an 
extremely variable volcanic aggl, with Intervening flows of andeslte. In places In 
Summitvllle quad, o considerable thickness of It consists of streom-laid gravels 
and bowlders. 

E. S. Larsen, 1935 (U. S. G. S. BuU. 843). Conejoa andeaite.—In nearly aU large 
exposures of this fm. tuff breccia Is in greoter omount than massive rock. In 
central and thickest part of the Conejos volcanic pile. In SummltvIUe, Conejos', 
and Del Norte quods., massive rock makes up considerable part of fm., but near 
borders, to W., in San Cristobal quad., and to N., In N. par t of Del Norte quad, 
and S. part of Cochetopa and Saguache quads., massive rock is very subordinate 
and tuff breccia, much of It ra ther well bedded, makes up most of fm. To S., 
In Tusas quod., N. Mex., beginning not for S. of State line, the fm. is made up 
mostly of several hundred f t of sands and gravels, composed chiefly of volcanic 
rocks, with some layers of pyroclastic beds or flows. Farther S. the fm. becomes 
thinner and grades Into sands and gravels composed chiefly of pre-Camb. rocks. 
In S. slopes of the mtns a variable thlckneas of soft bedded sands and gravels 
mode up of volcanic material underlies the normal Conejos andeslte. I t has 
been Included in the Conejos although it may be older. It is commonly very 
poorly exposed. Is weU developed In drainage of Cbomo River in SE. part of 
Summitvllle quad, and N. and E. of Quien Sabe Mtn, in NW. par t of Summlt
vIUe quod, and adjoining part of Pagosa Springs quad., where it overlies Blanco 
Boshi fm. The greater port of the rocks of Conejos fm. are andesltic. 

C o n e m a u g h f o r m a t i o n . 

P e n n s y l v a n i a n : P e n n s y l v a n i a , w e s t e r n M a r y l a n d , e a s t e r n Ohio, a n d n o r t h -

e m W e s t Vi rg in ia . 

F . Piatt, 1875 (2d Pa, Geol, Surv. Rept. H, p. 8) . Conemaugh aeriea underlies Pitts
burg coal bed, basal bed of Monongahela series, and overlies Allegheny series, 
which includes Upper Freeport cool ot top. The Conemaugh Includes Middle 
Barren Measures and underlying Mahoning ss. [This deflnition accords with cur
rent deflnition of Conemaugh fm. except that the thin clay underlying the Pit ts
burg coal has for many years been included In Monongahela fm.] 

T h e p r e s e n t P a . Geol. Su rvey classifies t h e C o n e m a u g h a s a g r o u p . 

N a m e d for e x p o s u r e s a long C o n e m a u g h R ive r , P a . 

C o n e s t o g a l i m e s t o n e . 

Ordov ic i an ( L o w e r ) a n d C a m b r i a n ( ? ) : S o u t h e a s t e r n P e n n s y l v a n i a . 

G. W. stose and A. I. Jonas. 1922 (Wash. Acad. Sci. Jour., vol. 12, pp. 359. 366-
366). Conestoga la.—Dark slaty Is., coarse Is. and marble cgl., thin-bedded granu
lar blue Is. and thin graphitic si. Overlaps southeastward on oil fms. from Ledger 
dol. to Harpers schist. Probobly older than or In port=Cocalico sh. and prob
ably of Chozy age. 

E. B. Knopf and A. I. Jonas, 1923 (Am. Jour. Scl., 5th, voL 6, p. 55). Conestoga 
la.—Strongly crumpled, gray to blue, crystalline Is. with partings ot black graphitic 
si. Is gashed by numerous velnlets of coarsely crystaUlne white calclte. To 8. 
around Mine Rldge Hlll It Is gray or blue, micaceous, banded Is. In some ploces 
i t comprises massive beds of white marble speckled with phlogoplte. Near boss 
are lentils of coarse Is. cgl., which are now regarded as basal cgls. In a trans-
gresslve series of probably Chazy age. Edgewise cgls. occur near base in some 
places. Named for outcrops along Conestoga Creek S. of Lancaster. 

G. W. Stose and A. I. Jonas, 1923 (Geol. Soc. Am. BuU., vol 34, pp. 507-524). 
[Detailed description.] 

G. W. Stose and A. I. Jonas, 1927 (Geol. Soc. Am. BuU., vol. 38, pp. 524-526). 
Conestoga la.—Extends from NE. of Phlla. along Chester and Quarryville val
leys to Lancaster, thence across Lancaster, York, and Hanover valleys to Md. 
line. Rests uncon. on fms. from Beekmantown Is. to Harpers schist (Lower Comb.). 
Probably of Chozy or Black River age. 

T h i s fm. is now classified by U. S. Geol. Su rvey as of B e e k m a n t o w n age 

in Ches t e r VaUey a n d a s L o w e r Ord . o r C a m b . a t t y p e loc. I t h a s 

y ie lded very few fossUs. 
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Conewago g r o u p . 

U p p e r T r i a s s i c : C e n t r a l s o u t h e r n P e n n s y l v a n i a ( D a u p h i n a n d T o r k Coun

t ies ) . 
G. H. Ashley, 1931 (Topog. and Geol. Surv. Pa. Bull. G,, p. 77). Conewago 

group.—^Alternating hard, purplish, or pinkish red ss. and red sh., 8,000 ft. thick, 
underlying Lewisburg group and overlying Manchester group, all Upper Tr. [Cred
ited to IM, H.] BlsseU, When the Trlassic of New Cumberland quod, (in which 
occur the geographic features Indicated) was differentiated for 1931 geol, map of 
Po., these rocks were Included In Gettysburg sh,, and the underlying "Manchester 
group" was mapped as New Oxford fm,, of which it is a westward continuation,] 

C o n e w a n g o f o r m a t i o n . 

D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a ( W a r r e n C o u n t y ) . 

C. Butts, 1908 (Pa, Topog. and Geol. Surv. Rept. 1906-08, pp. 191, 198) ond 1910 
(U. S. G. S. Warren folio. No. 172). Conewango fm.—Greenish sandy sh. with 
thin layers of very flne-gralned greenish, micoceous, and argill. sss. and cgls. 
Thickness 550 ft. Underlies Knapp tm. and overlies Chemung fm. Includes 
Salomonca cgl. memb. near middle. Marked change In fossils at Conewango-
Chemung bdy. Assigned to Devono-Carboniferous. Is==Oswayo and Cattaraugus 
fms. of Oleon and Salamanca quads., N. Y., which can not be differentiated in 
Warren Co. because of absence of red beds above Salamanca cgl. Represents 
upper part of Catsklll fm. but differs from it in lithologic and paleontologic 
character. At base of the Conewango in Olean region, N. Y., is Wolf Creek cgL, 
which appears to lie ot about some horizon as Panama cgl. The fm. is named 
for fact the beds make most ot valley walls and uplands bordering Conewango 
Creek S. of N. Y. bdy. 

G. H. Chadwlck, 1924 (N. Y. State Mus. Bull. 251, p. 157), correlated Conewango 
fm. with Rlceville sh. and underlying beds, called Venango, shown aa extending 
to base of LeBoeuf ss. (Panama cgl.). He repeated this correlation In 1933 
(Pan-Am. GeoL, vol. 60, No. 3, p. 195). Chadwlck classifled the beds as post-
Chautauquan and assigned them to "Bradfordian" (Upper Dev.). On p. 10 of 
this 'Pan-Am. paper he stated that what has been called Oswayo In Tioga Co., 
Pa., Is Cattaraugus or older. 

K. E. Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 203), assigned Oawayo ah. 
memb. to his Ricevllle fm. (restricted to lower part of Rlceville of previous 
repts), and named the upper part of the Rlceville of previous repts the Smeth
port ah. memb. of Knapp fm. He assigned his Smethport to MIse. and Oswayo 
to Upper Dev. 

K. E. Coster, 1934 (Bulls. Am. Pal., vol. 21, No. 71), applied "Conewango series" to 
beds extending from top of Rlceville restricted down to base of Panama cgl. He 
Included typlcol Oswoyo sh. of Oleon quad., N. Y., in his Ricevllle stage (Rlceville 
monothem), assigned the Conewango to Dev. and discarded "Bradfordian," which 
he stated included definitely Miss, and definitely Dev. beds. On p. 47 he restricted 
Ricevllle to "Dev. port" of Rlceville of previous usage, and named the "Miss, port" 
Kuahequa sh. (to replace his Smethport sh.). 

G. H. Chadwick, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, p. 332). I t and 
writer is not averse to this, to succeeding Cussewago or Knapp group is trans
ferred top 40 ft. of original Conewango at Warren, Pa., the Smethport (subse-
quenUy Kushequa) sh. of Caster, carrying therewith the corresponding upper 
part of the Ricevllle, and also the Devil's Den (Leptodesma) ss, near Smethport, 
then some of the Miss, element (so called) is subtracted and the case for Dev, 
age of the Conewango is by thus much strengthened, [Fossils listed and dis
cussed pp. 328-333.] 

The U. S. Geol. Survey at present classifles Conewango fm. as Dev, or 
Carbf, 

Conewango clay. 
Pleistocene: Northwestern Pennsylvania (Warren County). 
See under Clarendon gravel. 
Named for Conewango Creek, Warren Co. 

Conewango series. 
See 1934 entry under Conewango fm. 
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Coney l imes tone . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t Vi rg in ia . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 298, 379). Coney la.—Greenish yellow, shaly; occasional marine fossils. 
Thickness 0 to 4 f t Top memb. of Bluefleld gronp [fm.]. Overlies Coney sh. 
and underlies Stony Gap ss. Type loc. in vicinity of Avis, Just opposite Coney 
Island, Summers Co. 

Coney sha le . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in i a . 
t>. B, Reger, 1926 (W. Vo. Geol. Surv. Rept. Mercer, Monroe, and Suinmers Counties, 

pp, 298, 380). Coney sh.—Red, variegated, and sandy; marine fossils, also a 
persistent plant zone; streaks of ss. or Is. ; 40 to 95 ft. thick. Underlies Coney Is. 
and overlies Clayton ss . ; aU members of Bluefleld group [fm.]. Type loc. on E. 
Bide of New River, Just E. of Avis and Just opposite Coney iBlond, Summers Co. 
Also exinsed In Mercer and Monroe Counties, W. Va., ond in Giles end TozeweU 
Counties, Vo. 

C o n f e d e r a t e l i m e s t o n e m e m b e r (of H o x b a r f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

C. W. TomUnson, 1928 (Okln. Geol. Surv. Bull. 40Z, p. 15), Confederate la. memb., 
basal memb, of Hoxbar fm., reaches max. thickness of 6 0 ± ft. ot Its western
most outcrop, NW. of Ardmore. Elsewhere it contains cgl. streaks, with cheri 
and Is. pebbles. 

C. W. TomUnson, 1929 (Oklo. GeoL Snrv. BnU. 46, pp. 39-40). Confederate Is. 
memb., bosol memb. of Boxbor fm;; consists of two resistant ledges, each 15—20 
f t thick, of coarsely gronular, seml-crystolllne gray to buff Is., sparingly fossilif
erous, separated by a 30-foot interval of weaker material, par t of which is also 
Is. Thins In general to SE. and thickens to NW. Lies 400 ± ft. below Union 
Dairy memb. of Hoxbar. Named because weU exposed and has been quarried a 
short distance bock (W.) of Oklohoma Confederate Veterons' Home, in SEV4 sec. 
36, T. 4 S., R. 1 E., on SW. outskirts of Ardmore. 

C. W. Tomllnson, 1934 (A. A. P. G. BulL, vol. 18, No. 8, p. 1085). Accordhig to 
revised mopping Confederate la. memb. has been traced SE. into. Instead of 
below, Westbelmer memb. as mapped W. of Hoxbar, near S. line of Carter Co. 
Westheimer la. can now be dropped and Confederate, geographically preferable, be 
substituted. This places hose of Hoxbar fm. slightly higher than base as 
originally mapped by Goldston (1922). However, as this memb. Is in that area 
the lowest of the conspicuous lss. which here constitute the most essential dis
tinguishing characteristic of Hoxbar fm. as compared to the fms. above and 
below It, and also Includes the lowest is. cgl. (possibly intraformatlonal) above 
Bostwlck memb. of Domlck. Hills fm., it appears most appropriate to continue 
to regard base of Hoxbar as coincident with base of Confederate Is. memb. 

t C o n g a r e e sha l e s ( a l so f C o n g a r e e p h a s e ) . 

Eocene ( l ower a n d m i d d l e ) : C e n t r a l Sou th C a r o l i n a . 

E. Sloan, 1005 (S. C. Geol. Surv. geognostic map of S. C . advance copies; published 
in 1908, In S. C. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summory of mlnerol re
sources of S. C , pp. 12, 16). Congaree ahalea.—Ihe Congaree phaae exhibits 
i ts littoral line in Aiken Co. along Hollow Creek, near Savannah River, and ex
tends easterly with occasional tongues forming shore line Indicated for Tertiary. 
I t is delimited on S. by a line extending from mouth of Hollow Creek (Aiken 
Co.) along Tinkers Creek N. of Kennedy's Bluff by Blnnaker's Bridge (South Pork 
Edisto River), by Sprlngfleld, by Orangeburg, by Jenkins HUl, by Wariey HUl, and 
by Fullers Earth Creek. From this point the fm. apparently constitutes narrow 
bonds whose respective lines around the Carolina Rldge and by Catchall and 
Naked Creek probably follow the littoral line Indicated for the Tert. in general 
description. Tbe Congaree shales in some localities grade upward to a pea-
green marl (Kennedy's Bluff on Tinkers Creek; Binnakers Bridge on Edisto 
River; Wonnamokers Kiln on Cow Cow Swamp; and to a limited extent at War-
leys Hlll). The materials consist of buhrstone and sands, shales, and marl. Named 
for exposures on western scarp of Congaree Blver and the embayments of its 
tributaries to Lang Syne and Wariey Hlll, Orangeburg Co. [On p. 449 of Bull. 
2 cited above Sloan showed Congaree as consisting of (descending) buhrstone. 
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sands, and shales, underlying Caw CAW shales and marls (basal par t of his 
Wariey Hill phase) and overlying Black Mingo "phase."] 

C. W. Cooke and H. K. Shearer, 1918. (See 1918 entry under ^Congaree olay memb.) 
C. W. Cooke, 1936 (U. S. G, S. Bull, 867), Fossils from Congaree phase of Sloan 

show that It Included part of Block Mingo fm. (of Wilcox age) and lower port 
of McBean fm. (of Claiborne age), and It is abandoned. Its type loc. appears 
to be on Elmore WUIloms' place a t head of First Creek, 0.8 ml. W. of Gaston, 
Lexington Co. 

t C o n g a r e e c l a y m e m b e r . 
Eocene ( u p p e r ) : E a s t e r n Georg ia . 

J. O, Veatch and L, W. Stephenson, 1911 (Ga, Geol, Surv. BuU, 26, p. 267), and 
1915 (U. S. G. S. W. S. P. 341, pp, 77, 268). Congaree clay memb. of McBean fm.— 
Principally fullers' earth and draj) or greenish sandy clays. FosslUferous. I ts 
name Is adapted from S. C , where Sloan has described Its distribution [under 
name Congaree ahalea]. In Ga. It lies at base of Claiborne group and of McBean 
fm., resting uncon. on Lower Cret. Thickness at least 100 ft. [Named for 
Congaree, Richland Co., S. C ] 

C. W. Cooke and H. K: Shearer, 1918 (U. S. G. S. P. P. 120C). The beds caUed 
Congaree clay memb. of McBean fm. by Veatch and Stephenson are of Jackson 
age and much younger than "Congaree shales" of Sloan, which ore of Wilcox 
oge. The rest of McBean fm. contains Claiborne fossils. McBean fm. Is therefore 
here restricted to beds of Claiborne age, and the "Congaree" cloy memb., which 
is of Jackson age. Is here transferred to Barnwell sand and renamed Twiggs clay 
memb. of Barnwell fm. Twiggs clay memb. thins out in Go., near Sovonnoh 
River and Is obsent in S. C. [See also C. W. Cooke, 1936 (U. S. G. S. Bull. 867, 
on 8. C.).] 

Congdon HUI m o r a i n e . 

P l e i s tocene (Wiscons in s t a g e ) : R h o d e I s l a n d ( N a r r a g a n s e t t B a y r e g i o n ) . 

J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept , pt. 1, table opp, p. 988), 

C o n g l o m e r a t e ser ies . 

C o n g l o m e r a t e g r o u p . 

C o n g l o m e r a t e m e a s u r e s . 

N a m e s app l i ed in e a r l y r e p t s t o P o t t s v i l l e g r o u p of A p p a l a c h i a n reg ion . 

CJonnasauga sha le . 

See Conasauga sh. 

C o n n a u g h t l c . 
A t e r m i n t r o d u c e d by C. [ R . ] K e y e s fo r a p r e -Camb . epoch, s e p a r a t i n g h i s 

A n i a n i c f r o m h i s Niscon l i th lc . (See P a n - A m . G e o t , vol. 55, pi . 8, p . 
132, 1931.) 

C o n n e a u t g roup . 

U p p e r D e v o n i a n : N o r t h w e s t e r n P e n n s y l v a n i a a n d n o r t h e a s t e r n Ohio, 
Am, Jour. Set. Bth, vol. 27, p. 471, June, 1934. Note. A new stratigraphic name.— 

In a paper by George H. Chadwlck accepted for publication In this Journol, the 
new name "Conneaut group" (footnote: Caster, K. E., BuUs. Am. PaL, No. 71, 
now Issuing) Is employed to embroce the Upper Dev. Glrord and Chadakoin 
shales of NW. Pa., or lower Chagrin of Ohio. 

K. E. Caster, June 9, 1934 (Bulls. Am. PaL, vol. 21, No. 71, p. 136, footnote). 
The substitution of French Creek la. for Conneaut la., proposed In earlier parts 
of this paper for same memb.. Is at request of G. H. Chadwick, so that Conneaut 
may be used os o group name in his forthcoming revision of the "Portage" and 
"Chemung." The name Conneaut Is especially fltting for the unit to which 
he ia applying It. and "FYench Creek" Is equally appropriate for the Miss. Is. of this 
paper. The name Conneaut Is Introduced to embrace Glrord and Chodokolu 
stages of Upper Dev. in NW. Pa. and also the underlying Cuba ss. forther east. 
The wording In Chadwlck's ms. is as follows : To these p.seudo-Chemung beds, from 
base of the Dunkirk to base of Cuba ss», I am proposing to apply the substi
tute and distinctive name Canadaway group, and to those from base ot Cuba ss. 
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to base of Wolf Creek (Panama) cgl.. In which the fauna has been modifled by 
loss ot Delthyria mesacoetalis and accession of C<iwarotoec'iia( f) duplicata, the 
name Conneaut group. 

G, H, Chadwick, Feb, 28, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, p. 351). [See 
this entry under Canadaway group.] 

G. H. Chadwlck, Nov., 1935 (Am. Mid. No t , vol. 16, No. 6, pp. 860, 862). Conneaut 
group (or lower Chagrin) named for exposures on Conneaut Creek, in O. and Pa., 
which crosses the 2 members ot the group present on Lake Erie, viz, Glrard 
sh. below and Chadakoin beds (I. C. White's "Chemung") above. 

t C o n n e a u t l imes tone m e m b e r . 
M i s s i s s i p p i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, June 9, 1934 (Bulla, Am, Pal., vol. 21, No. 71, table opp. p. 61), 
proposed Conneaut Is. memb. to replace upper MeadvUle Is. of early repts on NW, 
Po, On p, 136 of some book he substituted French Creek Is., for his proposed Con
neaut Is, memb,, a t request of G. H. Chadwlck, who desired to apply "Conneaut" 
to a Dev. unit In the some region. 

t C o n n e c t l c u t sha les , s a n d s t o n e , and cong lomera t e . 

t C o n n e c t i c u t s a n d s t o n e g roup . 

t C o n n e c t l c u t R i v e r s a n d s t o n e . 

N a m e s app l i ed in ea r ly Conn, a n d Mass , r e p t s to sed. p a r t of N e w a r k 

g r o u p a s deve loped in val ley of Connec t i cu t R iver , T h e i n t e r b e d d e d 

igneous flows a r e t r e a t e d a s p a r t of N e w a r k g roup , t h e n a m e n o w un i 

ve r sa l ly app l i ed to t h e s e rocks . H a s a lso been cal led "Otozoum beds ," 

because t h e rocks c o n t a i n f o o t p r i n t s of Otozoum moodi i , a sp, of 

b a t r a c h i a n , 

Conne i l sv i i l e s a n d s t o n e m e m b e r (of C o n e m a u g h f o r m a t i o n ) , 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d , e a s t e r n Ohio, a n d 

n o r t h e r n W e s t Vi rg in ia , 

F, Piatt, 1876 (2d Pa, Geol. Surv. Rept. L)r^Conneilsviile as—Coarse, gray, di
agonally bedded ss., 65 ft. thick. [CaUed also Ligonter ss. on pp. 17, 19, 20.] Cops 
highest hills In Ligonier Valley, SW, Po,, and town of Conneilsviile, Pa,, is built 
on It, Lies about 25 ft. below Pittsburg Is. and about 40 ft. above Pittsburg 
(Morgantown?) ss. (The Pittsburgh ss. is a much younger bed than Morgantown 
or Conneilsviile sss. The Morgantown is considerably older than the Connells-
vlUe, according to generaUy accepted classiflcatlons. ] 

Connei lsv i i le red bed. ( I n Ckmemaugh f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n Ohio, w e s t e r n P e n n s y l v a n i a , a n d n o r t h e r n 

W e s t V i rg in i a . 

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), applied name Connellaville red 
bed to beds Immediately underlying Summerfleld Is. In Muskingum Co., Ohio; 
to beds lying a short distance below Lower Pittsburgh ss. ot Wheeling, W. Va.; 
to beds overlying Little Clarksburg cool and = ConneUsvllle ss. ot Pittsburgh, P o . ; 
to beds overlying Conneilsviile ss. and underlying Little Pittsburgh cool In Pres
ton Co., W. Vo.; and to a red bed In midst of ConneUsviUe ss. at Latrobe, Pa. 

Connei lsvi i le member , ( I n C o n e m a u g h f o r m a t i o n , ) 

A t e r m employed by P a , Geol. Su rv . (M, E , J o h n s o n , Topog, and G e o t 

A t l a s Pa . , No. 27, P i t t s b u r g h quad . , p, 31 , 1929) t o i n c l u d e ConneUsviUe 

ss . a n d F r a n k l i n coal . 

Connel ly c o n g l o m e r a t e . ( I n O r i s k a n y g roup . ) 
L o w e r D e v o n i a n : S o u t h e a s t e r n New York. 

G. H. Chadwick, 1908 (Sci,, n, s,, vol, 28, pp, 346-348), Connelly cgl.—Pebble beds, 
18 to 20 ft, thick, typically exposed on hill above South Rondout (Connelly P, O.) 
[Ulster Co.) and in creek bank opposite. Included in Oriskanian. UnderlleB 
Glenerie Is. and overlies Port Ewen (' 'Kingston''). 

W, Goldring, 1931 (N, Y. State Mus. Hdb. 10, p. 370), assigned this cgl. to Oriskany. 
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Connoquenessing sandstone member (of Pottsville formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
I. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Coimoquenessing ss. (Lower Home-

wood).—Consists of (descending): Very mosslve, hord white ss. 40 to 50 f t ; 
darkish sondy shales, generally containing Iron ore at top and In some places 
a thin coal below, 40 to 50 ft. ; hard, massive, groyish brown ss. 20 to 25 ft. 
Overlies Sharon shales. Lies 20 to 80 ft, below Upper Homewood [Homewood) 
ss. 

I, C, White, 1878 (2d Po, Geol, Surv, Rept, Qj), applied foUowing nomes In Law
rence Co , Pa. (descending) : Lower Mercer Iron shales, 6-10 ft. ; Upper Conno
quenessing aa., 45 ft , ; Quakertown coal, 0 to 3 ft, ; Quakertown iron shales, 
40 ft , ; Lower Connoquenessing ss., 25 to 50 f t . ; Sharon Iron shales, 0 to 
25 ft. ; Sharon cool, 0 to 3 ft. The Upper Connoqueneaaing aa. forms upper cliff 
along Connoquenessing Creek btw. its mouth and Slippery Rock, and Lower Con
noqueneaaing sa. is frequently seen along bed of Connoquenessing Creek [Lawrence 
Co., Pa . ] . 

H. M. Chance, 1879 (2d Pa. Geol. Surv. Rept. V, pp. 221-226). Connoquenessing ss. 
group.—Underlies Mercer group and overlies Sharon group in western Pa. Thick
ness 140-180 ft. Divided by Mr. White Into an Upper and a Lower Connoquenes
sing SB., but it could be readily subdivided into Upper, Middle, and Lower, or 
even Into 4 divisions. As these rocks ore very variable in thickness and character, 

rbeing often nearly or wholly replaced by sh. and sL, they may be called the 
"Connoquenessing as. group." 

Conococheague limestone. 
Cambrian (Upper) : Central southern Pennsylvania, western Maryland, and 

northwestern Virginia: 
G. W. Stose, 1908 (Jour. GeoL, vol. 16, p. 701). Conococheague Is.—Closely banded 

dark-blue Is., characterized by beds containing thin sandy laminae and quartz grains 
that weather into hard sh. fragments and thin slabby sss. Base marked by siliceous 
beds and cgls. of two kinds. 

G. W. Stose, 1909 (U. S. G. S.--Mercersburg-Cbambersburg folio. No. 170), gave 1,635 

ft. OS thlcknees of Conococheague is. 

Named for Conococheague Creek in Scotland, Franklin Co., Pa. Underlies 
Beekmantown Is. and overlies Elbrook fm. 

Conover slate. 
Pre-Cambrlan (upper Huronian) : Northeastern Wisconsin (Vilas County). 
R. C. Allen and L. P. Barrett, 1915 (Mich. Geol. and Blol. Surv. Pub 18, geol. ser. 

15, pp. 123-129). Conover alatea.—Soft red, gray, or black slates containing seams 
of ferruginous chert and abundant iron carbonate. Probably continuous eastward 
with si.-Iron fm. series of Iron River dist.. Mich., of which It Is regarded os a 
tongue. Underlie eastern three-fourths of Conover d is t 

C o n r o e sand . 

A s u b s u r f a c e sand , 250 ft. th ick , in M o n t g o m e r y Co., Tex . Accord ing to A. 
Deussen a n d E . W. K. A n d r a u (A. A. P . G. Bul l . vol. 20, No. 5, 1936, p . 
540) i t l ies in u p p e r p a r t of Yegua fm. in Conroe d i s t . (5 ml . S E . of 
Conroe , M o n t g o m e r y Co . ) , a t a b o u t hor izon of T u l e t a .sand of P e t t u s d t s t . 
( S e e F . W. M i c h a u x , J r . , a n d E. O. Buck , A. A. P . G. Bul l . , vol. 20, No. 

6, pp . 736-779, f o r desc r ip t ion of Conroe oil field.) 

Conshohocken c lay . 

C r e t a c e o u s ? o r O r d o v i c i a n ? : S o u t h e a s t e r n P e n n s y l v a n i a ( M o n t g o m e r y 
C o u n t y ) . 

T. C. Hopkins, 1899 (Am. GeoL, vol. 23, p, 102; and Sci. n. s.. voL 9, p. 139) ond 
1900 (Geol, Soc. Am. BuU., vol, 10, pp 480-^82; also Pa, State Coll, Ann. Rept. 
1899-1900). Conshohocken claya.—^Tougli, plastic, refractory clays. 30 to 60 ft. 
thick. Rest on blue Is. (In places white and blue) of supposed Trenton age. No 
fossils except lignite. Occur on hlll N. of Conshohocken. Resemble plastic clays 
of N. J., Long Island, and Morthos Vineyard, 
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(Contention se r ies . 

Mesozoic ( L o w e r C r e t a c e o u s ? ) : S o u t h e a s t e r n A r i z o n a ( T o m b s t o n e d i s t r i c t ) . 

W, P, Bloke, 1902 (Tombstone and Its mines), ContenHon and Toughnut series, o t 
Tombstone dist,, consists of (descending) shales, blue Is,, and qtzite. I t overUes, 
uncon, (? ) , the Mongonlterous or Luck-Sure series of mossive, thick-bedded lss. 
[Derivation of name not stated.] 

J . A. Church, 1903 (Am. Inst. Min. Engrs. Trans., vol, 33, pp, 3-37). Oontention 
ah. seriea.—Contains a heavy bed of qtzite, many thin lss. ond thin qtiltes. Re
garded OS a single composite memb. Thickness 700 ft. Top dlv. of Toughnut 
series. Overlies Blue Ume. 

F. L. Ransome, 1920 (U. S. G. S, BulL 710D). Contention shi series of Church is 
Mesozolc, probobly Comanche (Lower C r e t ) . 

t C o n t r a Cos ta l a k e bed. 

P l i o c e n e : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o B a y r e g i o n ) . 

J. G. Cooper, 1894 (CaUt Aoed, Scl, Proc,, 2d ser,, vol, 4, p, 169T, Contra Coaia lake 
bed.—Lies chiefly on NB, slope of hUls W. of Son Pablo Creek, forming bdy btw. 
Contra Costa and Alameda Countlea In that part of Its course about 4% ml. NE. 
of State University, 

Ckmtra Cos ta Coun ty Miocene. 
A t e r m appUed In e a r l i e r l i t e r a t u r e t o t h e Mio. depos i t s of C o n t r a Cos t a 

Co., Calif., w h i c h a r e now d iv ided i n to seve ra l n a m e d fms. 

C o n w a y g r a n i t e . 
L a t e D e v o n i a n or l a t e C a r b o n i f e r o u s : W h i t e M o u n t a i n s a n d n o r t h w e s t e r n 

New H a m p s h i r e , 

C, H, Hitchcock, 1874 (Geol, N, H. pt. 1, btw. pp. 508 ond 546). Granite of Con
way, so called since most of town Is underlaid by it. Carries much quartE. Is 
pre-Comb, 

C. H, Hitchcock, 1877 (Geol. N, H, pt. 2, many pp.). Conway granite.—Contains 
quartz, feldspar, ond mica. Thickness 600 ft. The typlcol rock known os the 
•'Conway " is best example of a real granite In N, H, Older than Albany granite. 
[Assigned to pre-Camb, in this and subsequent repts of Hitchcock and others,] 

M, BUIIngs, 1928 (Proc, Am. Acad. Arts and Set, vol, 63, No, 3, map and pp, 6 7 -
137), Conway group (Per. f),—Chiefly blotlte granite, l8 = Conway granite of 
Hitchcock, At least 6 distinct phases in North Conway quad., some of which 
are segregation phases and others distinct intrusives: (1) Red phase (coarse 
bloUte granite) ; (2) Green phase (relatively coarse hastingsite granite) ; (3) 
Baldface phaae (medium-textured biotite granite low in dork minerals) ; (4) 
Diana phaae (porphyritic blotite granite) ; (5) Black Cap phaae (flne-gralned 
pink blotite granite typically exposed on SE. slope of Block Cap, where it is 
shattered by Conway grani te ; Is ot either Conway or pre-Conway age) ; (6) contact 
phases. 

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. H., map), 
assigned Conway granite to late Dev. or late Carbf., and to their White Mtn 
magmo series. 

C o n w a y s c h i s t 

S i l u r i a n ( ? ) : W e s t e r n M a s s a c h u s e t t s , s o u t h e a s t e r n V e r m o n t , a n d sou th 

w e s t e r n N e w H a m p s h i r e . 

B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, I. e., proof sheets of geol. maps 
and text Intended for a geol. folio, but never completed and published in that 
form, although cited in U. S, G, S, Bull, 191, 1902), Conway aohiat.—Rusty, con
torted, muscovlte schist. Underlies Leyden phylllte and overUes Goshen' schist. 
The Conway and Goshen comprise Calclferous mica schist of Hitchcock. 

B, K, Emerson, 1898 (U. S, G. S. Holyoke folio. No. 50 ; also D. S, G. S. Mon. 29, pp. 
183-225), Con-way achiat.—Dark graphitic mica schis t with blotlte, garnet, 
staurolite, voislte, and many beds of dark impure Is, and sandy qtzite. Thick
ness 5,000 (?) ft. Probably = Amherst schist to E, Underljes Leyden argillite 
[In Mass, and Vt, ; absent in N. H,] and overlies Goshen schist [See also B, K. 
Emerson, U. S, G, 8, BuU, 597, 1917, pp, 46-47, and map. In which Amherst 
schist Is assigned to Carbf, and Conway schist to SiL(7),] 

N a m e d for deve lopmen t a l o n g t h e r i v e r s In C o n w a y a n d Deerfleld, F r a n k l i n 

Co,, Mass . 
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Coody sandstone member (of Atoka formation). 
Pennsylvanian: Eastern Oklahoma (Muskogee and Mcintosh Counties). 
C. W. Wilson, Jr., 1935 (A, A, P. G. Bull., vol, 19, No, 4, pp, 503-520). Coata sa. 

memb.—Massive ss,, medium to coarse-grained; large pebbles of quartz ond chert 
neor hose ; light to dork brown ; fosslllferods. Thickness 40 ft, Bosol memb. of 
Atoko fm. in Muskogee-Porum dist. Separated from overiying Pope Chapel ss, 
memb, by 150 to 220 ft, of sh. Named for exposure along Coata Creek In sees. 34 
and 35, T. 15 N., R. 19 E, 

B. H. Dott, 1936 (letter dated June 12). One mi. S. of Muskogee is a stream 
called Coody Creek, named for one of the old fomUles In tbe area. An oil 
fleld has been nomed for it, and this nome Is universally applied. The topog. 
mop shows it as "Cooto." Since "Coato" Is meaningless to anyone Uvlng or 
working In the area., I believe this usage should be corrected to Coody. 

Cook s a n d . 
A s u b s u r f a c e sand , of P e n n . age, in Cook a n d E n g l e flelds, Shacke l fo rd 

Co., n o r t h - c e n t r a l Tex. , ly ing a t 1,170 to 1,200 f t dep th . 

C o o k e g r a n i t e . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r n M o n t a n a ( P a r k C o u n t y ) . 

T. S. Levering, 1930 (U. S. G. S. Bull. 811A, p.*17). Medium-grained pink granite, 
chiefly quartz and pink orthoclase. Cuts Goose Creek gronite. Well exposed near 
Cooke [In SE. comer of Park Co.]. 

Cook I n l e t g r ave l s . 
P l e i s t o c e n e : (Central s o u t h e r n A l a s k a (Cook IiUet r e g i o n ) . 

J. K. Spurr, 1900 (U. S. G. S. 20th Ann. Rept , pt. 7, pp. 174-175). Cook Inlet 
gravels.—Pleist. marine gravels, extending from Cook Inlet along drainage bosln 
of Skwentno River os for as Tordrillo Mtns. Thickness 40 to 100 tt. 

O o k M o u n t a i n f o r m a t i o n . ( I n C l a i b o r n e g r o u p . ) 

Eocene ( m i d d l e ) : S o u t h e r n a n d e a s t e r n T e x a s a n d n o r t h w e s t e r n L o u i s i a n a . 

W. Kennedy, 1892 (Tex. Geol. Surv. 3rd Ann. Bept., pp. 64-57). Cooit's Mtn seriea. 
Extensive series of marine beds, prevoUingiy greensands, but including green
sand marls, altered greensand with thin strata of carbonate of Iron, indurated 
altered fossiliferous greensand, green fossiliferous clays, glauconitic sss. and 
clays, stratified black and gray sandy clays, brown fossiliferous sands, black or 
yeUow clays with limy concretions, ond occosionolly locol deposits of block sand 
with gyp. crystals. Thickness 390 ft. Underlies Tegua dlv. and.overUes Mount 
Selman div. 

S p a r t a s a n d w a s fo r m a n y y e a r s t r e a t e d a s b a s a l m e m b . of Cook M t n fm., 
b u t i t i s n o w t r e a t e d a s a d i s t i n c t fm. 

N a m e d for Cook Mtn , H o u s t o n Co., T e x . 

Cook R a n c h f o r m a t i o n . 
OUgocene ( m i d d l e ) : S o u t h w e s t e r n M o n t a n a ( B e a v e r h e a d C o u n t y ) . 

A. B. Wood, 1933 (Jour. Mammalogy, vol. 14, No. 2, Moy 1933, pp. 134-135). 
A small collection of Middle Olig. fossils [Usted] was found by A B., F. D., ond 
H. E. Wood, ond R. Dowden in o butte Immedlotely W. of rood opposite (W. of) 
front entronce to buildings of Cook Sheep Co. Home Ranch, 8.1 ml. by road 
N. and E. of Dell railroad station, T. 12 S., B. 33 E., sees. 27 and 34. This 
butte forms W. (right) woll of valley ot Sage Creek, in thot part of its course 
which flows S. The fossils were in 3 smoll pockets, a t essentioUy some strot. 
level, either Just above, or Just below, a prominent ss. lens. As these beds 
are deflnltely of a different oge from those described by Douglass as the Sage 
Creek beds, a new fm. name Is required, and Cool; Ranch Is elsewhere proposed 
(H. E. Wood, Bull. Am. Mus. N a t Hist., In press). Soge Creek fauna Is middle 
and upper Eocene, according to determinations by H. E. Wood and others. 
The Cook Ranch resembles Brule of Big Badlands In composition and erosion 
forms. Most of exposure is gray clay, but there are Jntercalated sss., a foot or 
less thick, resembling the Metamynodon sss. Thickness exposed estimated at 125 
f t At top of bluff Is a coarse gravel (age undet.) lying horizontally and uncon. 
above Cook Banch beds. SimUar gravels occur at a considerably lower altitude 
a short dUtonce to N. [See also H. E. Wood, 2nd, 1934 (Am, Mus, Nat. H i s t 
Bull., vol. 67, a r t 5, pp. 250-255, 277), where proctlcolly some description as 
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above is given, and where he stated Cook Ranch fm. (Middle Olif r -̂ ts unco-
on Sage Creek fm. (Eocene), and Is overlain uncon. by p.: ole mJ ( uppi 
OUg. (?) or Mio. (?) age.) 

Cooks C a n y o n a g g l o m e r a t e . 

U p p e r J u r a s s i c : N o r t h e r n CaUforn ia O'r ' - .u i .Jura; . . 
C. H. Crickmay, 1933 (GeoL Soc. Am. lul l . , v-i. 44, No. 1 : 81. .See undei 

Combe ss.] 
C. H. Crickmay, 1933 (Geol. Soc. Am. BuU., voL 44, No. 5, pp. 896, . i ) . Cooks 

Oanyon fm.—At type loc. (ridge btw. Cooks Canyon and Lights Cret-,;' mostly red 
oggls. containing here and there fossil charcoal of coniferous wood and angular 
fragments from the mid Upper JuraBsIc intrusive quartz porphyry. In Forman 
Ravine and neighborhood It is mostly coarse, water-lold, clastic sediment of vol
canic origin, gray to green color, containing '..ere and there fossil charcoal of 
coniferous wood. Thickness 1,900 ft. a t Cooks Canyon, 900 tt. a t Forman Ravine. 
No fossils. Of middle Upper Jurassic age Underlies Luci-ry G arE'"^te and over-
lies Forman argllllte. 

(3ool Creek f o r m a t i o n . 

O r d o v i c i a n : S o u t h e r n O k l a h o m a . 
E. 0 . Ulrlch, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 105). The upper port 

of Simpson group of Oklo. Includes a widely distributed and clearly distinguish
able s t r o t unit of formatlonal rank, previously neglected. The name Cooi Creeit 
fm. Is applied to this unit. [All of deflnition. The fm. seems to overlie TuUp 
Creek tm. and to underlie Criner fm., but he does not say so.] 

C. E. Decker, 1933. See this entry under 8imp.ii>n- fm. 
Above a r e only r eco rded uses of t h i s n a m e . 

Cooiedge cha lk . 
U p p e r C r e t a c e o u s : E a s t e r n T e x a s (Leon, F r e e s t o n e , a n d L i m e s t o n e 

C o u n t i e s ) . 
J. A. Woters and W. A. ReUer, 1930 (A. A. P. G. Bull., vol. 14. pp. 322-323). The 

highest cholk in Taylor fm. in wells and outcrops in Leon, Limestone, and Free
stone Counties, WeU exposed 3 mi, NW, of Cooiedge, on main road to Hubbard, 
Limestone Co,, where it consists of white marl. Lies at top of Taylor fm, 

W, S, Adkins, 1933 (Univ, Tex, Bull, 3232, p. 466). Cooiedge chalk Is a higher Taylor 
chalk than MarUn chalk, 

L W, Stephenson, 1934 (letter dated Feb, 3) , stated that this bed is not chaUt and 
that It is merely a port of NeylandviUe marl, the basal fm, of Navarro group. 

C o o m b s l i m e s t o n e m e m b e r (of I s l e sbo ro f o r m a t i o n ) , 
C a m b r i a n ( ? ) : C e n t r a l s o u t h e r n Maine , ( P e n o b s c o t B a y q u a d r a n g l e ) . 
G. 0 . Smith, E. S, Bastln, and C, W, Brown, 1907 (U. S. G. S. Penobscot Bay folio. 

No. 149, pp. 2-3) . Coombs Is. memb.—Chiefly shaly or qtzitic Is., but In three 
localities It IB represented by fairly pure is. Thickness 7 to 100 ft. Top memb. of 
Islesboro fm. Underlies Battle qtzite. Is assigned to Camb(?). Named tor ex
posures near Coombs Point, on NE. shore of Islesboro, Waldo Co. 

On 1933 geol. m a p of Ma ine , by A. K e i t h , t h e I s l e sboro fm. is inc luded in 

t h e C a m b . a n d Ord. block. 

Coon C r e e k t o n g u e (of R ip l ey f o r m a t i o n ) . 
Uppe r C r e t a c e o u s : W e s t e r n Tennes see , s o u t h e r n K e n t u c k y ( ? ) , s o u t h e r n 

I l l inois ( ? ) , a n d n o r t h e r n Miss iss ippi ( ? ) . 
B. Wode, 1917 (Johns Hopkins Univ. Circ, n. s.. No. 3, Whole No. 293, pp. 74, 101). 

Coon Creek horizon or memb.—Variable Bcdlments. ranging from local lenses of 
Impure Is. through very fossUIferous marls to glauconitic sands and gypsiferous 
cloys poor In fossils. The sediments containing Coon Creek fauna are aark bluish 
green and gray clayey sonds a t base of Ripley fm., a thickness of more than 30 
ft. of which is exposed along bonks of Coon Ci;eek, McNoiry Co., Tenn. Overlies 
Selmo chalk and is separated from overlying McNalry sand memb. of Ripley by 
1(X) f t of sparsely fossiliferous ferruginous clay. 

B. Wade, 1926 (U. S. G. 8. P. P. 137), deflned Coon Creek tongue of Ripley fm. 
as underlying McNalry sand memb. and overlylug Selma fm., and included in it at 
top the 100 ft, of ferruginous clay which was oiiginally excluded from It. This is 
present approved deflnition of Coon Creek. 
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Cooney q n a r t z l a t i t e . 

T e r t i a r y : Mogol lon d i s t r i c t . N e w Mexico. 

H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). Alternating brick-red quortz latite 
flows' ond beds of tuff, with s few lenses of red, purple, and, more rarely, green ss. 
Thickness 700 to 1,400 ft. Older than Pacific quartz latite and younger than 

Whitewater Creek rhyoUte. 

N a m e d for e x p o s u r e s in c a n y o n of M i n e r a l Creek n e a r old m i n i n g c a m p of 

Cooney. 

C o o n M o u n t a i n s a n d s t o n e m e m b e r (of P u e b l o f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. GeoL Snrv. 4th Ann. Rept , p t 1, pp. 387, 417). Coon Mtn 
bed.—Ss. and cgl., 0 to 75 f t thick. Memb. of Cisco div. Underlies Stock
wether bed and overlies Camp Creek bed. 

F . B. Plummer and R. C. Moore, 1922 (Unlv. Tex. BuU. 2132, footnote on p. 172 
and charts) . DetoIIed mapping of W. port of Brown Co. has shown that 
Coon Mtn ss. bed (No. 11 of Drake's section) Is lorgely Cret. sonds overlapping 
several Penn. beds. Named for Coon Mtn, Brown Co. 

B. H. SeUards, 1933 (Unlv. Tex. BulL 3232, p. 103), recognized Coon Mtn ss. of 
Drake as underlying Stockwether Is. ond overlying Camp Creek sh. 

F. M. BuUard and R. H. Cuyler, 1935 (Unlv, Tex. Bull. 3501), ignored Coon Mtn 
BS., and redeflned Comp Creek sh. memb. to include all beds in McCulloch Co. 
beneath Stockwether Is. and obove Saddle Creek sh. 

C. O. Nickell (Unlv. Tex. Bull, soon to be published). Coon Mtn aa. memb. of 
Pueblo fm. underlies Stockwether Is. and overlies Comp Creek sh. memb. [This 
is adopted deflnition of U. S. Geol. Survey.] 

C o o p e r m a r l . 
E o c e n e ( J a c k s o n ) : S o u t h e r n S o u t h C a r o l i n a ( w e s t of S a n t e e R i v e r ) . 

M. Tuomey, 1848 (Agr. Surv. S. C. 1st Rept., pp. 162-169, 190, 211). Ashley and 
Cooper beda, the newest Eocene beds of the State.—The marl of these beds Is 
chorocterized by its dork gray color and granular texture, while the remoins 
of flshes and Mammalia give its fossil remains a peculiar character, and leove 
no doubt of position assigned it, at the top of the Eocene series. These, together 
with the Santee beds, must amount, at least, to o thickness of 600 or 700 f t 
Overlie Coralline marl (Eocene) and uncon. underlie PUo. [Mio.]. Exposed along 
Ashley and Cooper Rivers, S. C. [In text of above rept the beds along Ashley 
River are called Ashley marl and Ashley beda (pp. 162, 164), and the beda along 
Cooper River are called Aahley and Cooper beda and (p, 139) Cooper River marla. 
Page 165 states that many of the fossils of the Ashley are found on the 
Cooper.] 

E, Sloan, 1908 (S. C. Geol. Snrv., ser. 4, Bull. 2), deflned Cooper marl as underlying 
tAshley marl. 

T. W. Vaughan, 1912 (U. S. G. S. P. P. 71, p. 739). The beds colled Ashley-Cooper 
marl by Sloan ore referable to Jackson group. 

G. S. Rogers, 1914 (U. S. G. S. BuU. 580, pp. 186-187). Cooper marl consists 
of over 100 ft. of grayish-green marl. The lower part (Cooper morl ot Sloan) 
Is greenish drab, somewhat plastic when wet, but lighter-colored and foIrly hard 
when dry. The upper part (Ashley marl of Sloan) Is dull olive green and semi-
plastic when wet and drab when dry. Uncon. underlies Edisto marl and con
formably overlies Bornwell sand. 

C. W. Cooke, 1936 (U. 8. G. S. Bull. 867). Small phosphatlc lumps are locally 
abundant in Cooper mar t The extent of phosphotizotion the rock bos undergone 
was used by Sloan os principal criterion In distingnlshlng btw. his Ashley marl 
and his Cooper marl, the greater amount of phosphate being characteristic 
of his Ashley. His Ashley marl included in part Hawthorn fm. (lower Mio.). 

Cooper l i m e s t o n e . 
Midd le D e v o n i a n ( O n o n d a g a ) : C e n t r a l M i s s o u r i 

G. C. Swallow, 1855 (Mo. GeoL Surv. 2d Ann. Rept , p t 1, pp. 108, 198). Cooper 
marble.—Upper part bluish drab compact Is. containing cavities fllled with yellow
ish green substance which gives rock a flne mottled appearance; lower port bluish 
compact beds containing numerous small crystale of calc spar. Thickness 20 to 
60 ft. in Cooper Co. No fossils, but on Uthology ond strat. position referred to 
Onondaga, 
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E. B. Branson, 1918 (Univ. Mo. Bolt , vol. 19, No. 15). Cooper la. Is discon. overlain 
by Calloway Is. Contemp. with Grand Tower Is., but deposited in separate sea, 
which came from Arctic ocean and did not connect with Grand Tower sea. 

E. B. Branson, 1920 (Am. Jour. Set, 4th, voL 49, pp. 267-276). Cooper is. oc
curs in patches. Is contemp. writh Mineola Is. Rests uncon. on Jefferson City dol. 
in most places, but in a few places on S t Peter ss. 

D. K. Greger, 1920 (Am. Jour. Scl., 4th, vol. 50, pp. 20-24); Cooper la. of Moni
teau, Cooper, ond Pettis Counties contains at base o sandy cgL 2 to 14 ft. 
thick. FoBslIs found are chiefly new and undescribed sp. In ail exposures studied 
in Marion Co. the Cooper is uncon. overlain by Saverton sh. 

E. B. Bronson, 1921 (GeoL Soc. Am. Bull., vol. 32, p. 35). The Cooper ond Mlneolo 
seas were In part contemp., but Cooper sea withdrew before close of Mineola 
time, and Mineola spread so as to overlap part of Cooper. 

T h e 1922 geol m a p of Mo. by Mo. Geol. S u r v . p l aced Cooper above G r a n d 

T o w e r a n d below B e a u v a i s ss . 

E. B. Bfanson, 1923 (Mo. Geol. .and Nat. Hist. Surv. vol. 17, 2d ser., pp 8-24). 
Cooper la. is contemp. with Mineola Is., but deposited in separate sea or bay, 
and faunas, although related, ore distinct. 

N a m e d for expo.sures in Cooper Co. 

Cooper s and . 

D r i l l e r s ' t e r m for s a n d in B r a d f o r d oil s and g r o u p ( U p p e r Dev. ) of N W . 

P a . T h e n a m e h a s a l so been app l i ed t o a Miss, s and in W a y n e Co., K y . 

tCooper -Ash ley beds . 

t C o o p e r R i v e r beds . 

tCoope r R i v e r m a r l . 
Eocene (upi>er) : S o u t h e r n S o u t h C a r o l i n a . 

T e r m s used in e a r l y r e p t s on geology o t S. C. Now rep laced by Cooper 

m a r l (of J a c k s o n a g e ) , wh ich is exposed a long Ashley and Cooper 

R ive r s . 

Coopers L a k e l imes tone m e m b e r . 
Middle D e v o n i a n : N o r t h w e s t e r n M o n t a n a . 

C. F. Deiss, 1933 (Mont. Bur. Mines and Geol. Mem. 6. pp. 43 and passim). Coopera 
Lake la. memb.—Underlies Lone Butte Is. and overlies Glen Creek sh., all mem
bers of Jefferson Is. Thickest (508 f t ) In Dearborn section and thinnest (225 
ft.) in Wall Creek-Juliet Creek Rldge section. Probably roost striking feature Is 
great number of organisms It contains. One of best exposures is in SW. part of 
White Ridge, where it consists of (descending) : (1) Thick-bedded, massive, 
chocolate to ton, flne-gralned Is. containing numerous Jefferson fossils, 132 ft. ; 
(2) thick-bedded to shaly tan-groy Is. carrying rich Jefferson fauna, 157 ft. ; 
(3) massive, friable, brown, thick-bedded, aren. Is. which in some beds becomes 
essentially a calc. ss., interbedded with thin bands of buff sh., 48 ft. Named for 
fact it forms a large part of Jefferson Is. over NE. part of Coopers Lake quod., 
especially In Powell Co., Mont. Type loc. on SE. slope of SW. peak of White 
Rldge, In.SWVi sec. 16, T. 22 N., R. 11 W. 

Coos g roup . 
Pa leozoic ( ? ) : N o r t h e r n N e w H a m p s h i r e (Coos C o u n t y ) . 

C. H. Hitchcock, 1870 (2d Ann. Rept. Geol. and Min. N. H., map and p. 34). Cooa 
group.—Under this appellation are Included the argill. schists, whetstone mica 
schists, grits, etc. of northern Coos Co., as explored by J. H. Huntington, the similar 
and associated rocks In Barford, Hereford, Auckland, etc., P. Q., and Essex Co., V t , 
the qtzites, staurolite rocks, micaceous schists, hornblende schists, perhaps green, 
protogene and other rocks W, of White Mtn series and E. of Conn. River, along 
whole of western N. H., but excluding the calclferous mica schist. The unity of 
the series. Its age, thickness, and relations to Quebec group, calclferous mico schist, 
and the cloy slates remain to be deflned. It appears clearly to overlie White Mtn 
series uncon. [Mapped over large part of Coos Co. and southwestward ocross W. 
part of N. H. to Mass. line. On 1932 geol. map ot U. S. these rooks ore mapped 
as pre-Camb.] 
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C. H. Hitchcock, 1870 (Am. Nat., voL 4, p. 568). Coos group.—Qtzite and Is. with 
staurolite slates and schists. Characterized by presence of silicates of olumlno 
destitute of alkalies ; minerals are staurolite, andaluslte, and kyonlte. Is SIL or 
older. Thickness 10,000 ft. in White Mtns. Younger than White Mtn series. 

C. H. Hitchcock, 1871 (Geol. Surv. N. H. Rept. for 1870). Sections of Coos group 
measured at Hanover, Lyme, Orford, end Lisbon give following composite section : 
Hornblende schist, 2,300 ft.; gneiss ; clay slates, 1,500 ft. ; green schists, 4,200 ft.; 
clay slates, 2,400 to 4,500 f t ; staurolite schist or mica schist, 1,500 to 2,100 f t ; 
granitic gneiss, 1,700 ft.; qtzite and Is., 800 to 2,200 ft,; gneiss, Uncon, overlies 
White Mtn series. Named for northern part of Coos Co, 

C, H, Hitchcock, 1873 (Boston Soc, Nat. Hist. P roc , vol. 15, pp. 304-309). Coos 
group.—Embraces "calclferous mica schist" of eastern Vt., the hard mica schist 
of Essex Co., V t , the softer slates of northern Coos Co., N. H., together with the 
various slates and schists holding staurolite as. for as Mass. and adjoining Conn. 
River, ond various patches of andaluslte si. on Mount Washington, Mount Monad-
nock, Mount Kearsarge, In Warner, Rochester, etc. Older than the clay slates 
and younger than Merrimac group of qtzites and fine-grained mica schist. [All 
Included under "mostly Cambrian (?) ."] 

C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, pp. 508-545). Cooa group of N. H. con
sists of qtzite, micij schist, slates full of staurolite and garnet. Overlies clay 
slates (Camb.) and Merrimack group, and Is older than lss, of Helderberg age, 

C, H, Hitchcock, 1874 (Am, Jour, ScL, 3d, vol. 7, pp. 468--176). Coos group.—Qtzites, 
mlco schist, argill, schist, clay slates, possibly phyUite, cole, mica schist, horn
blende rocks, and various sss, Thlckneas 10,000 ft. The Is. and gneiss hereto
fore Included In this group must be eliminated; they underlie Coos group. The 
group may embrace "calclferous mica schist" of Vt. The original deflnition of this 
group expressly excluded latter rock. The Coos group has been erroneously con
founded with White Mtn series in Swiftwater-Llttleton area. The White Mtn 
series may be pre-Camb. Coos group con not be older than Comb, and Dana thinks 
it is all of Helderberg age. T. Sterry Hunt included both Coos group and White 
Mtn series In his Montalban, and originally he included them in his Terranovon. 

C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, pp. 348-^08), divided rocks of Conn. Val
ley Into : Calclferous mica schist, Coos elates and achists, Coos qtzite, Camb. clay 
si. and older rocks, ond stated ; I am sometimes disposed to maintain that the two 
[calclferous mica schist and Coos slates and schists] were synchronous. Also : The 
Coos qtzite Is grouped with Coo.s slates on account of their proximity and Intimate 
association. On pp. 658 to 675 he divided the Paleozoic rocks of N. H. in to : 
Upper Helderberg (Vermont), 200 ft . ; Lower Helderberg, 500 f t , ; calclferous mica 
Bchlst, 4,800 ft,; Coos group, consisting of staurolite sL, 3,000 ft.; mica schist, 
often staurollferous, 3,300 ft. ; and qtzite, 1,000 ft., overlying Camb, slates of Conn, 
Valley. 

C. H, Hitchcock, 1884 (Am, Mus, N a t H i s t BuU,, voL 1, No, 5, pp, 178-179, pis. 
16, 17), Calclferous mlco schist ond Coos group ore essentially some series, and 
underlie Niogaro group and overlie Kearsarge group, 

C. H, Hitchcock, 1896 (Jour, Geot, vol. 4. pp. 44-62), divided Paleozoic rocks of 
northern N. H. in to : ArgilUte (perhaps Dev.) ; Lower Helderberg; Niagara lss., 
slates, and sss . ; calclferous mica-schist with Trenton to Utica graptolltes; Cooa 
group (several thousand f t of slates, staurolite mica schists, hornblende schists, 
mica schists, and basal qtzite) ; and Camb. elates. 

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H.), assigned Cooa group (mica schist 
and qtzite) of Littleton area to SIL, and placed these rocks below his Swiftwater 
schist series (Sil.) and above his hydromica schlst,~'oup (Lower Sil. or Camb.). 

C. H. Hitchcock, 1912 (Vt, State Geol, 8th Ann, Rept , pi, 46, pp. 139-145), assigned 
the rocks that he called Cooa group in Hanover and Lebanon region, N. H., to 
Dev., and stated that they a r e = Bernardston fm. 

M. BlUings, 1934 (ScL, voL 79, No. 2038, pp. 55-56), divided the rocks of Littleton 
and Ammonoosuc region, N. H., i n to : Littleton fm. (Lower Dev.) ; Fitch fm. (mid
dle SU.) ; Clough cgl. (lower ? SIL) ; and Partridge sL, Ammonoosuc volcanics, and 
Albee qtzite, oil of Upper Ord. (?) oge. 

The age and strat. position of the typical Coos group of Hitchcock (which 
he stated is in N. part of Coos C!o.) appears to be undet. On 1932 geol. 
map of U. S. these typical rocks are mapped as pre-Camb., but Billings 
(1934) suggests tbe possibility that there are no pre-Camb. rocks InN. H. 

M. BllUngs, 1935 (letter doted Aug. 27). Cooa qtzite of Hitchcock is our Clough egl 
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Coos quartzite. 
See 1877 entry under Coos group and 1935 entry under Clough cgl. 

Coos conglomerate. 
Pliocene: Southwestern Oregon (Coos Bay region). 
W. H. DoU, 1897 (U. S. G. S. 18th Ann. Rept , p t 2, pp. 336-343). Coos ogl—A 

singular fm. a t Fossil Point, Coos Boy, Oreg. Consists of Mio. fossils, small water-
worn chert pebbles, sond, and a few fossil forms stIU living in vicinity, cemented 
Into hard cgl. Rests on eroded surface of Empire fm. Only fragments of original 
deposit remain, the rest having been eroded, though originally some 10 ft, thick. 
The Mio, fossils are from Empire beds; source of chert unknown. The only port 
of the cgl. that may be regarded os strictly contemp, with its deposition comprises 
the rother small proportion of Pleist, fossils and sand which is intermixed with 
the rehondled older material. 

J. S. DUler, 1901 (U. S. G. S. Coos Boy folio. No. 73). CoOa cgl , named by Dr, 
Doll, consists of 30 ft, of consolidated cgl., cross-bedded, generally known as 
"Fossil Rock," on account of large number of conspicuous fossU sbeUs it contains, 
some of wliich represent living species, but larger part were derived by erosion 
directly from underlying fosslUferous Empire beds. Dall says probably Ple is t Ex
posed extent covers about 1 acre. 

Harrison & Eaton (flrm), 1920 (Min. Res. Oreg., vol. 3, No. 1, pp. 6-7) , osslgned 
Coos cgl. to upper Plio.. end ststed that It contolifs a mixed fauna of living, PUo., 
and Mio. fossils. H. V. Howe, 1921 (Geol. Soc. Am. BuU., vol. 32, p. 147), also 
assigned the cgl. to Plio. 

H. V. Howe, 1922 (Univ. Cal i t Pub., Bull. Dept. Geol. Set, vol. 14, No. 3, pp. 
86-91). Coos cgl. is an integral part of Plio. series of South Slough syncllne. 
That it represents a time break Is evident from its composition, but that this 
break is not greot enough to bridge remainder of Plio. is seen both by Its fauno 
and strot. position. The fauna listed by Doll contains only 3 sp. not contained 
In beds below. To Merriam and Lawson should go credit of flrst correctly deter
mining PUo. age of Coos cgl. It is not Pleist , as assigned by Doll. Uncon. 
overlies Empire fm. ond uncon. underlies massive unfossiliferous BSS. of Pleist. 
age. 

W. D. Smith, 1924 (Univ. Oreg. Commonwealth Rev., vol. 6, No. 4, p. 73), assigned 
" Coos cgl. to Plio., OS did L. G. Hertlein ond C. H. Crlikmoy, 1924 (Am. Phil. Soc. 

Proc , vol. 64, No. 2). 
L. G. Hertlein and C. H. Crickmay, 1925 (Am. PhU. Soc. Proc , vol. 64, No. 2, pp. 

264-270). Coos cgl. appears to be without doubt PUo. [Gives rSsumS of 
literature.] 

tCoosa shale. 
Upper and Middle Cambrian: Western Georgia and eastern Alabama. 
E. A. Smith, 1890 (Ala. Geol. Surv. Rept. on Cohoba coal fleld, p. 148, map, and 

structure section opp, p. 162), Coosa shales on p, 148, Flatwoods shales on map 
legend, and Coosa Valley'or Flatwoods shaly Iss. on structure section,—Shaly Iss, 
which give rise to the "Flatwoods." Underlie Montevallo shales. 

Owing to faulting in dist., for many years tbe relations of tCoosa sh, to 
Conasauga sh. and Bome fm. were misunderstood. The tCoosa sh, is 
now, however, known to be same as Conasauga sh, and to overlie Rome 
fm,, now known to be same as tMontevallo shale, Coosa sh. is now re
placed by Conasauga sh., better estabUshed name. Underlies Knox dot, 
or Brlerfleld dot, or Ketona dot, and overlies Rome fm. 

Named for Coosa Valley, btw. Rome, Ga., and Gadsden, Ala, 

tCJoosa Valley. 
Upper, Middle, and Lower Cambrian: Eastern Alabama. 
E. A, Smith, 1888 (Ala, Geol, Surv. Rept. Prog. 1884-88, geographic mop of 

Ala,), Coosa Valley (Knox).—Sh. above; ss. below. Underlies Knox dot and 
overlies Lodiga (Potsdam) ss. [Only deflnition is on map legend. See also under 

tCooso eh.] 

Probably includes Conasauga (tCoosa) sh., Rome (tMontevallo) fm. 
and Shady (tBeaver) Is. 

Named for Coosa VaUey. 



5 1 6 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Copake limestone. 
Lower Ordovician (Beekmantown) : Southeastern New York (Dutchess 

County). 
J. D. Dana, 1879 (Am. Jour. Set, 3d, vol. 1, pp. 376-383), described the Is. of 

Copake, In two places on p. 382 called it 'Copake Is., and stated that " the Wap
pinger Volley Is. is not the only southern extension of the Copske Is." 

E. B. Knopt 1927 (Am. Jour. ScL, 5th, vol. 14, pp. 429-458). Copake Is.—^Molnly 
mottled gray ond white Is. carrying Ophileta sp., with some white Is. and a gray 
aren. dol. that weathers to a deep sondy surface, which is. riddled with Scolithus 
borings and contoins o large Ophileta. Thickness 0 to 400 f t Overlies, probably 
conformably, Rochdale Is., of Beekmantown oge. Ulrlch considers Copake founo 
to be = upper port (divisions D ond E) of Beekmantown of Lake Champlain dist. 
Named for extensive development in neighborhood of Copake, N. Y. Overlain 
by Iss. of early Trenton and Black River oge. [This fm. was included in Roch
dale group of Dwight 1887.] 

C o p a n f o r m a t i o n . 

P e n n s y l v a n i a n : N o r t h e a s t e r n a n d c e n t r a l O k l a h w n a . 

D. W. Ohern, 1910 (Oklo. Stote Unlv. Research Bull. 4, p. 29). Copon memb.— 
Sholes, heovy-bedded sss., ond Is. lentils, 250 ft. thick, forming middle memb. 
of Wann fm. Underlies Stanton Is. memb. and overUes Hogshooter Is. memb. 
Includes Avant ond Dewey Is. lentils. 

A. E. Foth, 1925 (U. S. G. S. Bull. 759, pp. 13, 16). Copan fm. (restricted).—The 
Copon as deflned by Ohern In 1910 Included all beds btw. base of Stanton Is. 
above and top of Hogshooter Is. below. The Stanton Is. thins out o few mi. S. 
of Kans. line, and the next logical fm. bdy Is base of Tiger Creek ss., which 
persists from Nowata quad, through Bristow quad. The odoption of that bdy 
line, however, throws into Bristow fm. some rocks Included In Copan fm. aa 
originally deflned by Ohern, but this slight restriction of Copan Is believed 
to be Justified, as it will make the Copan o mop unit over a lorge area ond 
prevent the introduction of a new name for rocks = major part of Ohern's Copan. 
The Hogshooter Is. is thought by writer to be same as "Layton lime*' of Bristow 
quad. Thickness of Copan fm. in Bristow quad. 600-700 ft.; divided Into 
(descending) : (1) ifpper sh., 150 ft. ; (2) upper ss. and interbedded sh., Including 
o lenticular Is. and Dewey Is. memb., 85-250 f t ; (3) middle sh. 100 to 125 ft.; 
(4) lower ss. with Interbedded sh., 100 to 150 ft . ; (5) lower sh., 100 to 200 f t 

C. N. Gould, 1925 (Okla. Geol. Surv. BuU. 35, p. 76). Copan fm.—Named by D. W. 
Ohern, 1910. Consists of ss. and gray sh., and in its upper port includes Dewey 
[Avant] Is. memb. Thickness 600 to 700 ft. Includes lower port ot Ocheloto 
fm., the underlying Dewey Is., and the Nellie Bly fm. Named for Copan, 
WoBhington Co. 

Copeland moraine. 
Pleistocene (Wisconsin stage) : Northern Colorado. 
W. T. Lee, 1917 (The geoL story of Rocky Mtn Not Park, p. 82). 

Coplay limestone. 
Lower Ordovician: Southeastern Pennsylvania (Lehigh VaUey district). 
E. T. Wherry, 1909 (Set, n. s,, vol. 30, p. 416). Coplay Is. (Beekmantown).—Dark 

gray, sholy, with mottled crystalline layers and many fossils; 1,500 f t thick. 
Uncon. underlies Nlsky fm. and overlies Allentown Is. 

Probably named for occurrence at or near Coplay, Lehigh Co. 
Btw. 1910 and 1927 this name was used In several Pa, GeoL Survey and 

other repts. In 1928 (letter dated March 26) B. L, Miller stated: "The 
names Nisky, Nazareth, and Coplay were tentatively used in this region 
by us some years ago. We flnaUy dropped the term Coplay when we 
were convinced that this limestone was the same as the Beekmantown. 
For Nisky and Nazareth combined, we have accepted the term Jackson-
burg; the Nisky representing the high calcareous layers at the base and 
the Nazareth the upper and major portion of the formation. We are 
not now separating the Jacksonburg, inasmuch as in many locaUties the 
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d i s t i nc t ion b e t w e e n t h e l o w e r a n d u p p e r j w r t l o n s c a n n o t b e def lnl te ly 

recognized ." 

Cop ley m e t a - a n d e s i t e . 

D e v o n i a n or o l d e r : N o r t h e r n C a l i f o r n i a ( B e d d i n g q u a d r a n g l e ) . 

J . S. DiUer, 1906 (U. S, G. S, Redding folio. No. 138). Copley meta-andesite.— 
Includes a great mass of lava mode up of many seporote volcanic flows of 
considerable variety and sheets of tuffs more or less distinctly bedded bnt 
generaUy so compressed as to develop slaty cleavage. Is generally pale green 
on weathered surfoce, but darker green ond compoct on fresh, somewhat shaly 
frocture. Thickness 1,000± f t Is overloin by Kennett Is. (Middle Dev.), and Is 
oldest fm. exposed In Redding quod. In places Bragdom tm. rests on I t Named 
for occurrence In vicinity of Copley. 

C o p p e r a s Creek . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l w e s t e r n lUiho i s ( P u l t o n C o u n t y ) . 

T. H. Savage, 1927 (Am, Jour, Sd., 6th, vol. 14, pp. 307-316), appUed Copperas Oreeh 
ah. and aa, to that part of McLeansboro fm. In FtUton Co. lying beneath his 
RoUs Ford sh. and above his Brereton Is. Thickness and derivation of nome not 
stoted, bot probably Is Copperas Creek, NE. of Canton, Fulton Co., which flows 
across Edington quad. 

(Stopper Cliff a r k o s e . 

P r e - C a m b r i a n : O n t a r i o . 

A. P. Colemon, 1913 (12th I n t Geol. Cong. Guidebook 7, p. 13). 

C a p p e r C reek beds . 
P r e - C a m b r i a n ( u p p e r K e w e e n a w a n ) : N o r t h w e s t e r n W i s c o n s i n ( D o u g l a s 

C o u n t y ) . 

F. T. Thwaites, 1912 (Wis. Geol. Not. Hist. Surv. BuU. 25, pp. 42, 43, 44, 67) . 
Copper Oreeh beda.—White and pink flne-gralned ss., with magnetite and mica 
groins and o few ripple marks. Thickness 76 to 100 ft. Included in Orienta ss,, 
which see for overlying and underlying beds. Named for exposures on Copper 
Creek, Douglas Co. 

O p p e r H a r b o r g r o u p . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n M i c h i g a n . 

A. C. Lane and A. E. Seaman, 1007 (Joor. Geol., vol. 16, pp. 680, 090). Copper 
Harbor cgla.—The cgls, N, of Eagle Blver group were grouped together by Douglass 
Houghton, who considered the Lake Shore traps as Intrusive dikes. When these were 
understood to be interbedded flows the cgl. was divided into the Great ond Outer, 
respecUvely, below ond obove the Lake Shore traps. Hubbard's studies around 
Copper Harbor hove shown that there ore a t least three heavy cgls. I t Is not 
probable that the lines btw. the Great CgL, Lake Shore Trap, and Outer Cgl. can 
he drawn at oil consistently. Together they cover the period of decodent vnlcanism, 
and It is not a t oU likely thot the flows from these lost expiring throes flUed the 
whole basin, but more likely they occur irregularly in the cgl. series. It therefore 
seems fltting to give a local term to whole ossemblage, treating the Loke Shore 
t i^ps as a lentil or lentUs in the same. UnderUes Nonesuch sh. and overUes Eagle 
River group. Thickness 1,740 to 7,600 ft. 

N a m e d for e x p o s u r e s a r o u n d Copper H a r b o r , K e w e e n a w Co. 

C o p p e r m i n e se r i e s . 

Age (7 ) : C a n a d a . 

A Sandberg, 1014 (In Lands Forlorn, by G. M. Douglas, p. 280, N. Y.). 

C o p p e r m i n e R ive r se r ies . 

P r e - C a m b r i a n : A r c t i c C a n a d a . 
J. J, O'NelU, 1924 (Canadian Arctic Expedition, 1013-18, Sept., voL 11, p t A, pp. 23, 

57), 

t C o p p e r M o u n t a i n p o r p h y r y . 
E o c e n e : Co lo rado (TenmUe d i s t r i c t ) . 
S. F. Emmons, 1898 (U. S. G. S, Tenmile Special folio. No. 48), appUed Copper 

Mountain porphyry to the mass of Elk Mtn porphyry on Copper Mtn. 
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Copper M o u n t a i n g r e e n s t o n e o r a m p h i b o U t e s c h i s t 

Age ( ? ) : -Alaska ( P r i n c e W i U i a m S o u n d r e g i o n ) . 

F. C. Schrader, 1900 (U. 8. G. S. 20th Ann. Rept , pt. 7, pp. 414-^15). Copper Mtn 
greenatone or amph^olite schiat.—Constitutes almost entire mass of Copper Mtn. 
Is totally different from either Orca or Valdez series, and seems to be much older. 

Copper Queen i n t r u s i o n . 

Age ( ? ) : Mexico . 

J. B. Spurr and G. H, Garrey, 1908 (fecon. GeoL, vol. 3, p. 694). 

Copper Queen limestone. 
Upper Cambrian: Southeastern Arizona (Blsbee-Tucson region). 
A. A. Stoyanow, 1936 (Geol. Soc. Am, BuH., voL 47, No, 4, pp, 469-471, 480--482), 

Copper Queen Is.—White-gray grantUar and algal Is, with Idahoia, Irvingella, and 
ifolo<Wo; cllff-formlng in lower por t ; a t top Part ing qtzite memb., 8 ft. thick; a t 
base thinner bedded gray is. with BUlingsella coloradoenais. Thickness 81 f t 
OverUes Abrigo fm, [here r.-?strictcd to middle part of Abrigo Is. of previous repts] 
ond underlies Martin Is. (Dev.). Is youngest Camb. fm. in Bisbee dist., ahd la 
Upper Comb. Nomed for Copper Queen mining orea of Bisbee, where It is good 
horiion. Correlated with Elncon Is. (new) of Whetstone Mtns, and with Pepper-
sauce Conyon ss, ot Santo Catalina Mtnst [See last sentence tmder Pepperaauce 
Canyon aa.] 

Copper Ridge dolomite. 
Upper Cambrian: Eastern Tennessee, southwestern Virginia, and Alabama. 
E. O, Ulrieh, 1911 (Geol. Soc. Am, BuU„ voL 22, pp, 648, 636-636, pL 27), In Kn«x 

Co,, Tenn,, where the fm, was flrst studied and from which it was named, the 
Knox consists mainly of a characteristically and profusely cherty middle div, to 
which I am applying the name Copper Ridge chert. This is flanked above and 
beneath by much thinner and very sporingly cheriy members, for which no nomes 
have been proposed, [Page 548,] [In chart, pl, 27, the subdivlBlons ot the Knox 
In Knoxville trough are called Upper Knox, Capper Ridge, and Lower Knox. ] Occa
sIonaUy, as In River Rldge, 3 ml. NW, of Morristown, Tenn,, the Copper Ridge 
chert resta on the Nollchucky, More commonly the Knox begins with an older dlv,, 
300 to 700 ft, thick, while In vicinity of Montevallo, Ala,, three still older fms, 
[Bibb/ Ketona, and Brlerfleld], aggregating something neor 2,500 f t of dot , inter
vene btw. base of typlcol Knox and top of the Conasauga. [Page 628,] Baaal 
div. of Knox dol. (a. St.).—Rather generolly In eostern Tenn. and SW, Vo, grayish 
dol, and Is., proctlcally free of chert, constitute lower part of Knox proper. So 
for as known, this lower dlv,, which I formerly thought to represent the Ketona 
but now believe to be a younger and quite distinct fm,, does not occur on W. side 
of Murphrees Valley, Ala,, nor has It been recognized In Cahaba VaUey. Even in 
Tenn, basin it varies considerably In thickness, possibly being absent altogether 
locaUy, as In River Rldge N, of Norristown, while In other places It seems to ex
ceed 600 or 700 ft. The latter figure Is ottolned btw. Cllnchport and Speers Ferry, 
Va. Tlie fm., which for present remains unnamed, was recognized at KnoxvlUe: 
hence it is a part of typical Knox dol. of Safford. In Tenn, and SW. Va., where 
the Brlerfleld, Ketona, and Potosl fms. have not been detected, the Knox rests on 
upper Camb. fms., either the Nollchucky or the Conasauga sh. When present the 
lower memb. of the Knox Is readily distinguished by its more calc. and much 
thicker beds. Most of Its beds are mag., but few. If any, are dol. Many contain 
so little magnesia that they may Justly be called Is. The latter ore flne-grained 
and not Infrequently contain more or less shaly layers. Chert is very sparingly 
developed, not only In the unweathered rock but also in the residual - clays of the 
surface. The practical absence or scarcity of chert and the presence of nearly 
pure and often sholy Is. distinguishes this lower memb. of the Knox from tho 
profusely cherty main mass of the fm. which overlies It and for tvhlch the name 
Copper Ridge ohert is proposed. [Page 635.] Copper Ridge chert (new).—Of tho 
three divisions commonly recognizable in the Knox, the highly cherty rldge-nmklng 
middle div. Is most persistent and by far the greatest. This middle dlv., for which 
term Copper Ridge chert Is here proposed, is readily distinguished from the lower 
end upper dlv. by the hard white or gray chert which Is developed by segregotlon 
and liberated under the slow process of subaerlal decomposition of the dolomitic 
matrix. The resistont charocter and flnally great abundance of this chert! idinost 
invariably gives rise to broad and long ridges, omong which that known as Cppi>er 
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Ridge, In NE. Tenn., is the excellent example chosen to supply the name ond type 
of the memb. or fm. As a fm. the Copper Ridge chert Is best displayed, and prob
obly also best developed, in middle and western parts of Appalachlon Valley in 
Tenn. and Ala. Here Its average thickness Is nearly 2,000 ft., ond it rarely falls 
under 1,200 ft., except along the Rome barrier, where, as btw. Birmingham ond 
Gadsden, It was greatly reduced locally by pre-Ord. erosion. Max. thickness ob
served Is In Chestnut Rldge S. of SneedvlUe, Tenn. Here, deducting some 600 to 
700 tt. apparently repeated by faulting, an estimate based on dip and width of 
outcrop Indicated a thickness of 2,800 ± ft. Both the lower and upper members of 
the Knox are relatively thin In Chestnut Ridge, the former being 380 ft., the latter 
only 200± f t [Pages 635-638.] 

In 1911 (Geol. Soc. Am. BuU., vol. 22, pp. 549, 638, 639, and pl. 27) Ulrieh 
introduced Chepultepec chert fm. for rocks in Murphrees VaUey, Ala., 
which he then considered to be younger than his so-caUed Upper Knox of 
Tenn. But in 1915 (U. S. Nat. Mus. BuU. 92, vol 1, p. vii, and vol. 2, 
pis. 1 and 2) R. S. Bassler, who collaborated with Ulrieh, redeflned 
Chepultepec dol. as resting on Copper Ridge chert and as synonymous 
with so-called Upper Knox, but he stUl defined Copper Ridge chert as 
resting on Lower Knoat, which he showed to be younger than Bibb dol. 
In 1924, however (Tenn. Dept. Ed., Div. Geot, Bull. 28, p. 34, and BuU. 31, 
p. 16), Ulrieh redefined the Ckipper Ridge so as to include all of the pre-
Chepultepec part of Knox dol. in Knoxville trough and W. part of Valley 
in Tenn., or the io tcer Knox or the Knox proper of his previous publica
tions, while to the StUl older rocks in Athens trough of Tenn. (which 
according to his charts are absent in Knoxville trough, and which it is 
vmderstood lie regards a s = i n whole or part to the Bibb, Ketona, and 
Brierfield dolomites of Ala.) he applied the new name Oreenville dol. 
The present definition of Copper Ridge dol. therefore appUes to all beds 
btw. Chepultepec dol. above ami Bibb dol. below, with both of which fms. 
it is conformable. 

C. Butts has extended the name as far N. as Newcastle, Craig Co., Va. 
Named for Copper Ridge, NB. of Knoxville, Tenn., which is composed of this 

fm. 

Copper River sUts and gravels. 
Pleistocene: Alaska (Copper Biver region). 
F. C. Schroder, 1900 (U. S. G. S. 20th Ann. Rept, pt. 7, pp. 410-412). Copper River 

ailta and gravels, 0 to 1,000 ± ft. thick, form bluffs ond terraces oil olong Copper 
Blver above Tarol and on tributorles of thot part of river. 

Copps group. 
Pre-Cambrlan (upper Huronian) : Northwestern lilichigan and northwest

ern Wisconsin (Gogebic Range). 
R. C. Allen and L. P. Barrett, 1915 (Jour. Geol., vol. 23, p. 697). Copps group.— 

Great thickness of graywocke sL, highly ferruginous In W, half of its area (E, 
port of Gogebic Range) and associated in certain horizons, especioUy the lower 
ones, with considerable nonclostic chert and here and there Jasper, At base o true 
bosal cgl, Uncon, overlies Presque Isle granite and Animikie, and uncon. underlies 
Keweenowan series. [R, C, Allen, Mich. Geol. and Blol. Surv. Pub. 18, geol. ser. 15, 
1915, gave thickness ot Oopps fm. as 2,300 ft, and stated that It was nomed for 
Copps mine,] 

Coqul limestone. 
Age (?) : Puerto Rico. 

C, P. Berkey, 1915 (N. Y. Acad. Scl. Annals, vol. 26, p. 29). 

(Doqulballa series. 
Ter t iary: British Columbia. 

C. E. Calrnes, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. A, p. 99). 
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tOoral limestone. 
Descriptive term applied in early Ala. repts to Glendon Is. 

tCoralUne limestone. 
A descriptive term applied in early N. T. repts to Is. later named CobleskiU 

Is., also to Is. later named Wilbur Is. memb. of Salina fm., and to a Is; in 
Niagara gronp. 

Coranine Falls limestone. 
Devonian: Kentucky. 
D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, pp. 95-97). Orai^ Coralline Falls las. in

clude the Devonian lss. underlying the Dev. black LIngula shales In Ky. 

CoralviUe limestone. 
Upper Devonian: (Central eastern Iowa. 
C. Keyes, 1912 (Iowa Acod. Sci. Proc., vol. 19, p. 149) and 1913 (Iowa Acad. Scl. 

Proc., vol. 20, pp. 205, 206). CoralviUe terrane.—Lss. included In upper part of 
Cedar Valley Is., consisting of (descending) 2 ft. of gray, flne-gralned le. containing 
lOiostroma; 6 ft. of gray earthy Is; 10 ft. of gray, massively bedded Is. containing 
Acervulorto ond sponges; and 8 ft. of bluish, thin-bedded, shaly, unfossiliferous Is. 
UnderUes Lucas Is. and overUes Rapid Is. Included in Senecan. 

. See 1985 entry tmder Cedar Valley Is., of which it is a memb. In this 1935 
rept the underlying beds are named Littleton memb. (ot (^edar Valley Is.). 

Named for C!oralvllle, Johnson C!o. TypicaUy exposed in quarries 1 ± ml. 
NE. of CoralviUe. 

Corbin conglomerate lentlL 
Pennsylvanian: Cientral Kentucky. 
M. R. CampbeU, 1898 (U. S. G. S. Eichmond folio. No. 46, p. 3). Corbin cgl lentU.— 

Coarse pink ss. or cgl., 90 ft thick, forming topmost memb. of Lee fm. in Rich
mond quad. Overlain by Irvine fin. (Neocene?). 

Later studies by D. White show tha t top of Lee fm. properly belongs at top 
of Rockcastle cgl. memb., and that Corbin cgl. lentU and the shales sepa
rating tbe Corbin and Rockcastle properly belong to horizon of Sewell fm. 
and are probably to be correlated with Sharon cgl. memb. of PottsviUe fm. 

Named for (Sorbin, Whitley Co. 

Corbin granite. 
Pre-Cambrian: Northwestern Georgia (CartersvUle distr ict) . 
C. W. Hayes, 1901 (Am. Inst Min. Engrs. Trans., vol. 30, pp. 406-410). Corbin 

granite.—Chiefly massive, coarse-grained rock, with large porphyritic crystals of 
mierocline In large groundmass of plagioclase feldspar, muscovite mica, ond blue 
quartz. Some portions of rock hove undergone considerable olterotlon, being con
verted Into augen gneiss. Probably Archean. 

Named for development around Corbin, Bartow Co. 

Corbin City limestone. 
Pennsylvanian: Eastern Kansas (Montgomery County) and northwestern 

Missouri. 
B. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 92, 97). It 

is proposed to use Drum Is. os a fm. name, ond to recognize the light-blue [non
oolltic] lower bed es Cement City memb. and the upper bed ot oolitic Is. as Corbin 
City memb. The Corbin City (named for a locality Just S. of Cherryvale [Mont
gomery Co.]), Is very local in development, but appears to be represented in E^nsas 
City section by o thin bed of granular fossUIferous Is. seporoted by e few Inches of 
sh. from main body of Cement City Is. 

N. D. NeweU, 1935. See 1935 entry under Cement City Is. 
B. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 106-107). Oorbin City la. memb. 

of Drum la. rests discon. on Cement City Is. memb. in southern Kans. To SW., W. 
and NW. of CoffeyvUle it is represented by is, cgl. Thickness of the memb, ranges 
from feather edge to 50± ft. Near Kansas City, Mo„ o Is, 1 ft. or less thick, sepo
roted from Cement City Is. by o few Inches of fossUIferous sh,, is thought to 
represent Corbin City memb. 
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Cordel l member . 

S i l u r i a n ( N i a g a r a n ) : N o r t h e r n Mich igan . 

R. B, Newcombe, 1933 (Mich, Geol. Surv. Pub. 38, pp. 23, 37). G. M. Ehlers (un
pubUshed ms.) has divided Manlstlque fm., of Niagaran age. Into the Cordell and 
Sohootoraft membera. [In table on p. 23 the Cordell Is placed above the School
craft. No description nor thicknesses of the members given.] 

Co rde r " s a n d " . 

Dr i l le rs* n a m e for a s u b s u r f a c e Is. in N e w P r o v i d e n c e fm. (Miss . ) of eas t 

e r n K y . 

CordUle ran f o r m a t i o n . 

Q u a t e r n a r y : C a n a d a . 

H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 224). 

C o rdUle r an sys tem. 

N a m e proposed by G. H . A,shley ( E n g . a n d Min. J o u r . - P r e s s , vol. 115, No. 25, 
p p . 1106-1108, 1923) " t o d e s i g n a t e t h e t i m e a n d t h e rocks f rom t b e e n d 
of C o m a n c h i a n t o beg inn ing of Bogene . " Cor r e sponds to U p p e r Cre t . 
se r ies of U. S. Geol. Su rvey . 

(Cordova s a n d s a n d g rave l s . 

P l e i s t o c e n e : B r i t i s h Co lumbia . 

C. H. a o p p , 1913 (Canada Geol. Surv. Mem. 36, p. 110). 

Corey l imes tone . 

O r d o v i c i a n : Quebec . 

T. H. Clark, 1934 (Geol. -Boc. ,\m. Bull., vol. 45, No. 1, p. 6 ) . 

Cor iba fo rma t ion . 

T e r t i a r y (Miocene) : C e n t r a l n o r t h e r n Oregon and s o u t h e r n W a s h i n g t o n . 

E. T. Hodge, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 991, footnote). Basalt In this 
paper refers to Columbia River basalt fm. (Coriba fm.), ot Mio. oge. 

E. T. Hodge. 1933 (Northwest Set, vol. 7, No. 2, p. 35). Coriba fm., "a mnemonic ex
pression proposed for the cumbersome name Columbia River Basalt fm." 

Cor iba e ros ion sur face . 
L a t e P l i o c e n e : C e n t r a l n o r t h e r n Oregon. 

E. T. Hodge, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 157). [See under Rhodo
dendron fm.] 

C o r i n t h s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al legany a n d G a r r e t t Coun t i e s ) a n d 

n o r t h e r n W e s t V i rg in i a . 
C. K. Swartz, W. A, Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 

574). Corinth as.—UnderUes Irondole Is. and overUes Thornton clay: all included 
in Conemaugh fm, 

C, K, Swartz, 1922 (Md. Geol. Surv, vol, 11, pp. 57-58, pL 6) . Corinth ss. occurs 
a short distance below Brush Creek coal at many places. Named for exposures at 
E, end of cut on B. & 0 . R, R, a t Corinth, W, Va. 

C o r l i s s c o n g l o m e r a t e . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : N o r t h w e s t e r n V e r m o n t ( F r a n k l i n 

C o u n t y ) . 
A. Keith, 1932 (Wash, Acad, Scl. Jour., vol. 22, pp. 360, 377). Corliaa Cfft—Rests 

uncon. on Highgate si. (Upper Camb.) and forms a series of lenticular deposits 
btw. the Highgate and the overlying Georgia si. (of Beekmantown ago) a t inter\'als 
from Canada to their end, 5 ml. S. of St. .Mhans. Consists mainly of pebbles 
and bouid»:rs of various lss., marbles, and dolomites, mostly Is, The thin slabs of 
fossiliferous Upper Camb. Is. derived from Mill River cgl. .(which underlies 
Hlghgoto si. and is of Upper Camb. age) arc numerous and conspicuous in the 
Corliss, which also contains fossiliferous pebbles of Lower Camb, age and others 
of Williston (Upper Camb.) oge. In Burlington region tho Corliss overUes WiUls-
ton Is. Strongly resembles Mill River cgL, but lies higher in section. Assigned 



5 2 2 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

to early Beekmontown. In original description of this region by writer the 
MUl River end Corliss cgls, were Included in what writer coUed "Swonton cgl," 
[now abandoned]. Later detailed mopping and study showed thot there are 2 
cgls,, and that the Mill River (the older) was placed by thrust faulting S, of 
Highgate Center In position of the Corliss, on top ot Highgate sL, thus causing the 
confusion. Exposed at Corliss Ledge, 5 ml. NE. of St. Albans. [Not on map, 
but probably in St. Albans quad ] 

Cornell member. 
Upper Devonian: Central New Tork (Skaneateles quadrangle). 
B. Smith, 1935 (N. Y. State Mus. Bull. 300, pp. 10, 57-62), removed Spirifer 

(Reticularia) laevia zone from top of Sherburne memb. of the Portage and named 
it Cornell memb,, from outcrops at foot of Ithaca faUs, near mouth of Fall Creek 
gorge, a t Ithaca. Type loc. on S. side of gorge, not far from Cornell Unlv. campus. 
Overlain by Ithaca memb. of the Portage. He made the following s ta tements : 
As writer Interprets Kindle's lists of fossUs, there are 25 deflnltely recognized 
species in CorneU memb. of Ithaca region. Ot these, 12 are not found In under
lying Sherburne bnt do occur In overlying Ithaca memb.; 8 occur in both Sherburno 
and I thaca ; 1 sp. appeors to be conflned to CorneU memb.; and 4 sp, seem doubtful 
or inadequate. Except in deference to historical precedent there Is no partlculor 
reason for retaining the Cornell In the Sherburne. In fact, Kindle's flgures 
and a number of other conslderaUons argue for Its transfer to the Ithaca, Al
though very thin. It Is o tangible and fairly widespread zone (of flags and shaly 
flags, some barren and some fossiliferous), [Further along, on p. 59, he stoted 
Spirifer laevia bed Is deflnltely known from but few localities and upper limit of 
Sherburne memb, has been drawn arbitrarily. On p, 63 he stated tha t he hod 
tentotlvely Included the Spirifer laevia bed a t Borber Point In Ithoco memb., and 
that Spirifer laevia hos been reported from beds below his Cornell memb,] 

Cornfleld Harbor clays. 
Pleistocene: Eastern Maryland. 
W. H. DoU, 1897 (56th Cong,, 2d sess,, H. Doc, 6) , also 1898 (U, S, G. S. 18th 

Ann. Rept., pt. 2, p. 336 and table opp. p. 334), Cornfield Harbor claya,—^These 
beds on Cornfleld Harbor, near Federalsburg [Caroline Co,], Md,, contain Interest
ing marine fauna. Have generaUy been referred to Pleist, but moy prove to be 
upper Plio, 

G, B, Shottuck, W. B. d a r k et a t , 1906 (Md. Geol. Surv. Pliocene and Pleistocene 
vol.), assigned the beds ot Cornfield Harbor (Wailes Bluff) to Pleistocene Talbot 
fm. The Pleist. age of the fossils contained in these beds was also verifled 
by W. C. Mansfleld in 1928 (U. S. G. S. P. P. 150, pp. 130, 136-140). 

Cornfleld Springs formation. 
Middle Cambrian and later (?) : Southeastern California (San Bernardino 

County). 
J. C, Hazzard and J, F, Mason, 1936 (Geol, Soc, Am, Bull,, vol, 47, No, 2, pp, 229-

240), Cornfield Springa fm.—Medium to coarse-grained sandy dol, with inter
bedded flne-grained shales; Middle Camb, fossils; thickness 50 ft. To this fm. 
there Is tentatively added 700 ft, ot overlying nonfossiilferous beds consisting 
of alternating dark smoky-gray and Ught-gray to Ilght-buff dolomites, with some 
sandy beds. Top limit of fm. as thus tentatively deflned Is the base of 50 to 100 
ft. of somewhat massive, nearly black dol. tha t Is tentatively correlated with 
Ironside dol., the basal memb. of Sultan la. (Dev.) of Goodsprings quad., Nev. 
Overlies Bonanza King fm. (Middle Comb.). Named for good exposures E. of 
Cornfield Springs, Providence Mtns. 

Cornf ie lds se r i e s . 

T e r t i a r y or P l e i s t o c e n e : N o r t h e a s t e r n Ar i zona . See 1932 e n t r y u n d e r 

Bidahochi fm. 

tCornlferous Is. 
tCorniferous fm. 
tCornlferous group. 

Descriptive terms applied in early geologic repts on Eastern States to a 
Is. or doL of Dev. age. In N. T. applied to Onondaga Is.; in Ind. and Ky. 
to SeUersburg and JeffersonvUle lss., also to JeffersonvlUe Is. alone; in 
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Ohio to Delaware and Columbus lss.; In Mich, to Dundee Is. The uame 
was derived from the balls of hornstone contained in the rock. 

tCorniferous period. 
A term used by some early geologists to include Onondaga Is., Schoharie 

grit, and Esopus grit, being the same sense in which "Upper Helderberg" 
was commonly applied iu early repts. 

Corning Creek zone. (In Negaunee formation.) 
Pre-Cambrian (middle Huronian) : Northern Michigan (Marquette 

County). 
J. L. Adler, 1935 (Jour. GeoL, vol. 43, No. 2, pp. 113-132). Coming Creek zone of 

Negaunee fm.—Wavy-bedded (characteristic feature), dense to gronular, gray to 
pink chert with interbedded red and blue hematite and locoUy some martite. 
Contains some straight-bedded and concretionary parts. GeneraUy thicker-bedded 
than the other zones of Negaunee fm. Thickness 470 ft. Grades Into underlying 
North Lake zone. Overlain by dolerite ("diorite") sill, or, where that is missing, 
uncon. overlain by Goodrich qtzite. In places Jasper Knob zone of the Negauuee 
may rest directly on Corning Creek zone. [Type loc. not stated, but his map 
shows Corning Creek and West Corning Creek.] 

Cornish sandstone member. 
Permian: Central southern Oklahoma (Carter and Jefferson Coimties). 
C. W. Tomllnson, 1928 (Okla, Geol, Snrv, Bull. 40Z, p. 18). Cornish sa. memb.— 

One of highest members of Cisco (7) [Clear Fork ?] red beds of Carter Co. 
Consists of a white, massive, cross-bedded ss. which forms a scarp NE. along 
SW. side of HealdtOQ fleld, and underlies gentle dip slopes extending from the 
scarp to SW. corner of Co., interrupted by valleys and ravines which have 
cut to lower strata. Immediately underlies city of Rlngllng and village ot Cornish, 
Just,over the line In Jeffersou Co. Assigned to Perm. 

Cornish ville limestone member (of PerryvlUe formation). 
Middle Ordovician: Central Kentucky. 
A. F. Foerste, 1912 (Denison Unlv. Scl. Lab. BulL 17, pp. 23, 31, 33, 36, 132, 133). 

Oornishville le.—FosslUferous coarse-grained Is. underlying Greendale memb. of 
Catheys fm., overlying PerryvlUe memb., and forming top memb. of Lexington is. 

A. F. Foerste, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, pp. 377-385). Cornith-
ville bed [of central Ky.] consists of 5 to 6 ft of granular Is. containing o typica] 
Trenton fauna. Top memb. of PerryvlUe fm. OverUes Salvlso horizon of 
PerryvlUe. 

See further explanation under Perryville fm. 
Named for Cornlshvllle, Mercer Co. 

tCornittferous limerock. 

A descriptive term used in early N. Y. repts. According to L. Vanuxem 
(N. Y. Geol. Surv. 3d Rept , 1839), the "cornitlferous rock" of Amos 
Eaton (1824), who probably originated the term. Is middle part of 
Onondaga Is. Named for presence of balls of hornstone. 

Cornmeal sand. 
Drillers' term for a sand in PottsviUe fm. (Penn.) of Butler Co., Pa., lying 

lower than Homewood ss. memb. (See 'J . P. Lesley, 1878, 2d Pa. Geot 
Surv. Rept. Q. pp. 303-305.) 

tCornwall slates. 
Upper Cambrian: Southeastern Pennsylvania (Lebanon County). 
J. P. Lesley and E. V. d'Invllliers, 1S86 (2d Po. Geol. Snrv. Ann. Rept. 1885, p. 526). 

Comioall slates.—Lime slates, occupying an area about 4 mi. long and % mi. wide at 
Cornwall [Lebanon Co.). Hold important relations to Cornwall ore mass. Age 
and position in Paleozoic have been much debated. Uncertain whether they 
underlie or overlie Lebanon Valley Is. fra., but probably overUe it. Exposed In 
H. R. cut ot Cornwall Station. 
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Acco rd ing t o G. W . S tose ( p e r s o n a l c o m m u n i c a t i o n Dec. 1936) t h e rock 

exposed in R; R. c u t a t C o r n w a l l S t a t i o n is m e t a m o r p h o s e d Conoco

c h e a g u e Is. 

t C o r n w a l l l i m e s t o n e s . 
D e v o n i a n a u d S U u r i a n : S o u t h e a s t e r n N e w York . 

E. C. Eckel, 1902 (N. Y. State Geol. 20th Ann. Eep t , p. r l48) . A series of thin 
beds of Is. overlies Longwood shales at several points in Orange Co. Beds carry 
fossils which correlate them with Lower Helderberg and Waterlime farther W. 
The term "Cornwall lss." ts not here proposed as a fm. name, but is used merely 
as a convenient designation for the series till further field work shall have decided 
the extent to which subdivision can be carried. 

R a n g e in age f rom D e c k e r Is. to N e w Sco t l and Is., a c c o r d i n g to H a r t n a g e l 

( H d b . 19, 1912) . 

N a m e a p p a r e n t l y t a k e n f r o m some o n e of t h e p laces in O r a n g e Co. t h a t 

b e a r t h e n a m e C o m w a l L 

C o r n w a l l s h a l e . 
Midd le Devonian . : S o u t h e a s t e r n N e w Y o r k a n d n o r t h e r n N e w J e r s e y . 

C. A. Hartnagel, 1907 (N. Y. State Mus. BuU. 107, pp. 39-54). Cornicall sh. re
places Monroe ahalcs ot Darton, because that name is preoccupied In Mich. Con
sists of 200 ft. of dark-groy slaty shales; in places pronounced slaty cleavage 
is shown. Of Hamilton .age. Rests on Oriskany qtzite in N. Y., the relations ot 
which to Newfoundland grit (which underlies the Monroe shales in N. J.) is not 
yet established. [This underlying fm. is now called Kanouae sa., in both N. Y. and 
N. J.] Named for occurrence at Cornwall, Orange Co., N. Y. Eckel's use of Corrp-
wall laa. not considered valid. 

I n N . J . t h e n a m e " M o n r o e s h a l e s " w a s rep laced by P e q u a n a c sh. In 1908 
(U . S. G. S. F r a n k l i n F u r n a c e folio. No. 161) , b u t P e q u a n a c w a s dis
c a r d e d in 1914 ( R a r i t a n folio, No. 191) , in f a v o r of t h e o lde r n a m e 
C o r n w a l l sh . 

C o r n w a l l f o r m a t i o n . 

J u r a s s i c : B r i t i s h Co lumbia . 

C. H. Crickmoy, 1930 (Calit Univ., Dept. Geol. Sci. BulL, vol. 19, No. 2, p. 33). 

Co ronach sha le . 
U p p e r D e v o n i a n : A l b e r t a ( J a s p e r P a r k ) . 

P. E. Raymond, 19.30 (Am. Jour. Scl., 5tli, vol. 20, pp. 296, 300), Coronach sh.— 
Black sh, and Interbedded Is,; 600 ft. thick. Type locality on road a mi. S. of 
Disaster Point. Named for Coronach Creek, across the Athabaska, Naples fauna. 
Overlies Boule dolomitic Is, and underlies Fiddle Is, 

C o r o n a d o q u a r t z i t e . 

Uppe r C a m b r i a n : C e n t r a l e a s t e r n Ar i zona ( G r e e n l e e C o u n t y ) . 

W. Lindgren, 1905 (U. S, G, S,. P, P, 43, p, 59), Corona.do qtzite.—Chiefly heavy 
beds of brown, pink, or moroon qtzitic sss,, usually characteristically Jointed. 
Lowest memb., which is missing in many sections, is qtzite cgl. up to 50 ft. thick. 
Thickness of fm. 100 to 250+ ft. Rests uncon. on granite basement. Conform
ably underlies Longfellow Iss. Several areas of this fm. crown summit and west
erly slope of Cofouodo Mtu, N. W. of Morenci, Greenlee Co. 

Uppe r C a m b . fossi ls h a v e been found 25 ft, below top . 

Coroza l l imes tone . 

C re t aceous ( ? ) : P u e r t o Rico . 

C, P, Berkey, 1915 (N, Y, Acad. Sci. Annals, vol. 26, p. 23) . 

t C o r r a l s a n d s t o n e . ( I n C h e y e n n e s a n d s t o n e , ) 
L o w e r C r e t a c e o u s ( C o m a n c h e ) : C e n t r a l s o u t h e r n K a n s a s , 
F, W, Cragin, 1895 (Am. GeoL, vol. 10, pp, 361, 366). Corral s.«.—Ss., 30 to 50 ft. 

thick; lower par t whi te ; upper part often beautifuUy variegated with bright reds 
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mingled with yellow, purple, and brown. Basal part of Cheyenne ss. Overlain 
by Elk Creek beds (upper part of Cheyenne), 

Named for the Natural corral, a short box canyon on Lanphler claim, in 
SE, corner of Kiowa Co,, long known under that name by the settlers. 

This name was discarded by U. S. Geol, Survey in 1921, the bed being sim
ply a local facies of Cheyenne ss, and without strat, value; and the 
name seems to have been discarded by Kans, Geol. Survey. (See last 
•entry under Cheyenne ss.) 

Corral formation, 
C. [R.] Keyes, 3924 (Pan-Am, Geol., vol. 42, p. 289), applied the name "(Hector) 

Corral"' to, apparently, all pre-Camb. rocks of Alberta, consisting of (descending 
order) slates 4.600 ft., qtzites 1,200 ft,, and cgls. 100 ft . ; which are, apporently, 
the same rocks that were called "Hector fm." in earUer repts. 

Derivation of name not stated. 

Corral Creek formation, 
Pre-Cambrian: Alberta and British Columbia, 
C, D, Waleott, 1910 (Smithsonian Misc, ColL, vol, 53, No, 7, p, 428). 

C o r r a l Ho l low s h a l e s . 

J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn ia ( A l a m e d a C o u n t y ) , 

C, F. Tolman, Jr,, 1915 (Nature and science on Paclflc coast, p, 45, San Francisco, 
Elder & Co.), Corral Hollow shales.—A subdivision of Franciscan series. Con
tain massive beds of crumpled and folded cherts, and, especially in vicinity ot 
serpentine intrusions, lawsonite, chlorite, and glaucophane-bearlng schists that 
seem to be peculiar to Franciscan series. Older than Oakridge ss,, and underlain 
by dense blue ss. of the Franciscan. 

t C o r r i g a n f o r m a t i o n . 
L o w e r Devon ian : W e s t e r n M a r y l a n d . 

A. W. Grabau, 1910 (Mich, Geol, and Biol, Surv, Pub, 2, geol, ser. 1, pp. 231, 234). 
Corrigan fm.—The succeeding "Manlius" exposed ot Keyser, W. Vo. (110 f t ) , 
has recently been made subject of a careful and detailed founal study by Dr. 
Poole Maynard of Johns Hopkins Univ. The series has been named [unpublished] 
Corrigan fm., and in outline presented before Geol. Soc. .^m. ot Cambridge meet
ing. 1909-10, it was shown that the fauna was a unit and ot Upper Siluric (Cobles-
klll-Manlius) type, A comparison of the fossils with those of Upper Monroe fm. 
of Mich, has convinced both Mr. Maynard and author of the relationship of the 
faunas, some of the cliaracterlstlc Mich, species, such as • * •, being present 
in ilie Corrigan. Thus the Corrigan of Md. (Manlius of Schuchert, Helderbergian 
of O'Harra's Potomac section) must be regarded as representative of the Upper 
Monroe. 

C. K. Swartz et al, 1913 (Md. Geol. Surv. Lower Dev. vol., p. 97). In 1908-9 
[T. P.] Maynard (Dissert, presented for degree Ph. D. in Johns Hopkins Unlv. 
1909) studied the beds termed Manlius fm. by Schuchert, comprising most of 
[lower or] Chonctea jcrscycnsis zone of Keyser memb. of Helderberg fm. He 
named them [unpublished ms.] Corrigan fm. and correlated them with Coblesklll, 
Rondout, and Manlius fms. of N. Y., and Decker Ferry, Rondout, and ManUus fms. 
of N. J., believing these units ore undiff. in Md. 

The rocks at Corriganville, Md., are now assigned to Helderberg fm. 
(Lower Dev.). 

Named for occurrence at Corriganville, Allegany Co. 

Corrigan formation. 
Miocene? (lower Miocene?) : Eastern Texas (Polk County). 
E. T. Durable. 1911 (Tex. Acad. Set. vol. 11, p. 51). The Corrigan beds, os Kennedy 

calUid [where?] the sands which overlie the Frio as now determlned,-^are therefore 
later than any previously recognized Eocene deposits. Referred to Jackson by Prof. 
Harris. 

E. T. Dumble, 1915 (Geol. Soc. Am. Bull., vol. 26, p. 485). Corrigan aanda.—Coarse 
"rice" sands and sss. at base, overlain by flner sands and by yellowish green clay and 
claystones with plant remains. The clays and claystones carry pyritic nodules ond 
streoks of lignite and weather yellow to cream color. Local unconformities btw. 
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sands and clays, Occoslonally cross bedded. Mapped [p. 448]. Assigned to Ollg 
Named for town in Polk Co. " I t is here proposed to use Kennedy's older term 
Corriffon^ sands for the group of deposits lying between the known Jackson ond the 
Fleming, which while forming the only mappable unit, probobly includes beds of 
later age than the Catahoula of Veatch, which name should be retained for thot por
tion of the Corrigan to which it strictly applies," 

E. T. Dumble, 1920 (Univ, Tex, BulL 1869), Corrigan ;m,—We wlU use Kennedy's 
older name Corrigan for entire group of non-marine deposits which lie btw, the 
Jackson and the Fleming and together constitute our only mappable unit. They 
are supposedly for most part of upper Olig, age. 

F. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, pp. 530, 715, 717), replaced Corrigan 
In narrow sense by Chi(o aand memb., and Corrigan in broad sense by Catahoula 
fm. (See under Chita aand memb.) 

N a m e d for C o r r i g a n , P o l k Co. 

C o r r y s a n d s t o n e . 

Mi . s s i s s ipp ian : N o r t h w e s t e r n P e n n s y l v a n i a . 

I. C, White, 1881 (2d Pa, Geol, Surv, Rept. Q,, pp, 92-94), Corry aa.—Yellowish 
white or buff gray ss., Compact, flne-grained, a t one or two places some pebbles. 
Thickness 20 ft. Quarried about 1 mi. S. of Corry, Erie Co. Top fm. of Oil 
Lake group. OverUes Cussewago Upper Shales and underUes OrangevlUe sh. 
Corry and Cussewago probably = Berea ss. of Ohio. 

H. P. Cushing (1888) and E. Orton (1893) correlated Corry alone with Berea s s . ; 
J, J. Stevenson (1903) correlated Cussewago and Corry with Berea. 

G. H. Girty, 1905 (Wash. Acad. Sci. P roc , vol. 7, p. 6 ) . Berea grit of Ohio is 
White's Cussewago ss. together with probably the Cussewogo flogs ond Corry ss. 
I t initiates the Miss. 

C. Butts, 1910 (U. S. G. S. Warren folio. No. 172), used Berea aa. in this quod., 
and stated : Berea ss. has been traced eastward from Ohio by Girty and found to be 
same as "Corry" ss. a t Corry, Pa. Identifying It by its abundant and highly 
characteristic founo he was able to follow It still farther E. into this quod. 

C. S. Prosser, 1912 (Ohio Geol. Surv. BuU. 15, p. 395), correlated Cussewago and 
Corry with Berea. 

W. A. VerWiebe, 1916 (Am. Jour. ScL, 4th, vol. 42, p. 46), ond 1917 (vol. 48 
of same Journal, pp. 301-318). Berea fm. Is represented lu Pa. by Corry ss. and 
Cussewago sh. and ss. of I. C. White, and should be considered base of Miss. 

G. H. Chadwlck, 1925 (Geol. Soc. Am. BuH., vol. 36, pp. 456-464), correlated 
Berea ss. with Corry ss. only, but used Corry ss. In Pa. 

K. E. Caster, 1934 (Bulls. Am. Pol., vol. 21, No. 71, pp. 49-52, table opp. p. 61, 
pp. 122-128 and later pp.). S t r o t position Is substantial proof of equivalence of 
Corry ss. and some part of Berea es. The detailed sections of Prosser's voluminous 
rept establish thot fact. Also, the Corry fauna occurs In upper Berea of Ohio, 
[p. 49.] The Corry is of remarkable lithic similarity to Berea ss. of WilllamBford 
P. O., Ohio. [p. 6 1 ] The lower Berea seems to be Identical with Cussewago 
BS. (and sh.?). [p. 5 2 ] "Bereo stage" is a new stage created to include Corry 
ss. only. [p. 52.) There is reasonable certainty Corry Is eastward continuation 
of upper Berea ss. of Ohio. [p. 5 2 ] [Fauna Usted on pp. 123-124.] [In table 
opp. p. 61 he used Berra atage to include Corry aa. memli. only. On p. 122 he 
correlated Berea ss. of Ohio with Cussewago ss. and Corry ss. of Pa., and stated 
that Corry is "correlated with Upper true Berea ss. of Ohio." Fossils listed. On 
p. 126: "The relation of the Corry ss. to the true Berea grit of Ohio is as yet 
obscure. It would appear that tbe upper Berea ss. of Ohio is continuous with the 
Corry ss."] 

K. E. Caster, 1935 (A, A, P. G. Bull., vol, 19, No. 6, p. 913), Corry ss, (possibly 
of Berea age) occurs In upper part of Oil Lake series In western Po. The Corry 
founo Is of a characteristic Kinderhook aspect. 

T h e U. S, Geol, S u r v e y classifles B e r e a ss . a s of K i n d e r h o o k age , a n d for 
m a n y y e a r s d i s c a r d e d C o r r y , r e g a r d i n g i t a s a s y n o n y m of B e r e a ; b u t in 
v iew of d o u b t t h a t n o w ex i s t s a s t o e x a c t e q u i v a l e n c y of t h e t w o , C o r r y 
h a s been r e s t o r e d to good s t a n d i n g . 

C o r r y v i l l e s h a l e m e m b e r (of McMi l l an f o r m a t i o n ) . 

U p p e r O r d o v i c i a n : S o u t h e a s t e r n I n d i a n a nnd s o u t h w e s t e r n Ohio . 
J, M, Nickles, 1902 (Cincinnati Soc, Nat, Hist, Jour,, vol, 20, pp. 75. 83), Corry

ville or CMIoportlla nicholaoni beda.—About 60 ft, of thin la, and yellowish, olso 
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blue, sh. interbedded. Overlain by Mount Auburn or Platystrophia lynx beds and 
underlain by Bellevue or Monticulipora molesta- beda. 

Middle memb, of McMUlan fm. 
Named for Corryville, near Cincinnati. 

(^orsicaiia marL (In Navarro group.) 
Upper Cretaceous (Gulf series) : Northeastern Texas. 
B. T. HUl, 1901 (U, S, G, S, 21st Ann. Rept., pt. 7, pp. 342-343). Coraioana beds— 

Fine, brown, sandy marl, with occasional bands of bard calc. ss. In upper part. 
Included In upper port of Navarro fm. Underlies Kemp clay bed of Navarro tm. 
Extends from Sulphur Blver, Delta Co., to the Brazos. [According to L. W. Stephen-
BOn (Unlv. Tex. BuU. 8232, p. 516, 1933) this unit probably Included (ascending) 
Exogyra cancellata zone (NeylandviUe marl of Stephenson), Nacatoch sand, and 
the chalky morl (Coraioana murl restricted of Stephenson).] 

W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 270, 488, 516). Coraioana fm. 
(reatrioted).—Dr, L, W. Stephenson suggests that the bosol Navorro cloys 
(Exogyra cancellata zone) below the Nacatoch be called NeylandviUe fm., and that 
If the name Kemp beda pt HUI is retained, as in this paper, for the portion of the 
Navarro above Nacatoch sand, the lower part (chalky marl) of the Kemp be 
separated as the Corsicana fm. (reatricted). It appears from Hill's description 
that he Included In his "Corsicana beds" the Navarro clays below the Nacatoch, 
the Nacatoch, and a portion at least of the chalky marl, Dr, Stephenson says 
(personal communication, March 6, 1933) : [See Stephenson 1933 entry,] Although 
not enUrely satisfactory. It la considered best here to restrict and redefine "Cor
sicana" of HIII to Include all beds in Navarro Co, section above top ot Nacatoch 
sand and below hose of upper cloy or "chalk morl" of Stephenson, The beds 
(of Navarro age) btw. top of the Taylor and base of the Nacatoch ore here 
called yeylandville fm,, as suggeBted by L, W, Stephenson, 

L, W, Stephenson, 1033 (Unlv, Tex. Bull, 3232, p. 516). 'Seylandvllle would 
be appropriate name for unit I have heretofore called Exogyra cancellata zone, 
which Includes oil beds btw. Taylor morl below and Nacatoch sand above. Ex
posures occur In washes In a field just S. of fair grounds at SE. edge of 
Greenville, and In ditches along Dixon road for a ml. or more SE. of fair 
grounds. Type exposures occur along Bankhead highway btw. Liberty School and 
NeylandviUe, 3 to 6 ml. in air line NE. of Greenville, and In flrst cut of Texas 
Midland Ry. W. ot NeylandviUe Station. Kemp fm. as used by Bur. Econ. Geol. in 
this rept. Includes the units which I have caUed chalky marl memb. and upper cloy 
memb. Since the chalky marl memb. underlies city of Corsicano, It would be 
approprlote to rcatrict Corsicana to it. As Hill originally used "Corsicano" it 
probably Included Exogyra cancellata zone, Nacatoch sond, ond the chalky marl. 
The pit of Corsicana Brick Co, 2 ml, S,- of court house a t Corsicana, might 
appropriotely be regarded as type loc. If Kemp is retained It should be 
restricted to the upper clay memb., but exposures of this are rare in vicinity of 
Kemp, and desirability of applying the name to this unit has not been fully 
considered. The names yeylandville and Corsicana restricted hove not yet been 
formally adopted by U. S. Geol. Survey. [They were later adopted] 

See U. S. G. S. 1937 geol. map of Tex., where Navarro group Is divided into 
(ascending) NeylandviUe marl, Nacatoch sand, Corsicana marl (re
stricted), and Kemp clay (restricted). This is present approved classi
flcation. 

Corsicana sand. 
The lower subsurface oil sand in wells of Corsicana oil fleld of northern 

Tex. It Is In Taylor marl, and lies 500 to 800 ft. below Corsicana beds 
of Hill, which outcrop at Corsicana and are now considered same as 
Nacatoch sand memb. of Navarro fm. 

Corson diabase. 
Pre-Cambrian: Northwestern Iowa and southeastern South Dakota (?). 
C. [B.] Keyes, 1914 (Iowa Acad. Sci. P roc , vol. 21, p. 187; Set, n. s., vol. 40. p. 

144). Corson terrane.^Diabase Included In top of Keweenawan series. 

Probably named for Corson, Minnehaha C!o., S. Dak. 
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C o r t l a n d t a e r i e s . 

Age u n d e t e r m i n e d : E a s t e r n N e w Y o r k ( W e s t c h e s t e r C o u n t y ) . 

J . D. Dana, 1880 (Am. Jour. Sci., 3d, vol. 20, pp. 194-220) ; also see 1881 (some Jour., 
voL 22, pp. 103-119). Hornblendlc, augitlc, and associated rocks cover o large 
part of Twp of Cortlandt (the NW. of Westchester Co.) btw. Croton River on S. 
and parallel of Peeksklll on N., on area of about 25 sq. mi. They differ vvldely 
from the ordinary rocks of Westchester Co., and may well be designated Cortlandt 
aeries. In tact, a series so remarkable in constitntlon, so diversified in kinds, and 
so fall of geological interest is seldom found together. within so small an area 
anywhere on the globe. [Lists varieties.] They ore not independent Igneous rocks 
erupted from great depth, but are of metamorphlc origin. 

O. H. WllUams, 1888 (Am. Jour. ScL, Sd, vol. 35, pp. 438-448, and vol. 36, pp. 254-
260). The area occupied by "Cortlandt aeriea" is mainly composed of nor l te ; also 
Includes gabbro. diorite, and mlco diorite. I t is bordered on S. mainly by mica 
schists, on W. mainly by lss., and on N. by gneisses. 

O. H. Williams, 1888 (Johns Hopkins Univ. Circ , vol. 7, No. 65, pp. 63-65). "Cort
landt aeriea" consists of diverse eruptive rocks, which, although very ancient, 
ore Uttle altered. 

C. P; Berkey, 1907 (N. Y. State Mus. Bull. 107, p. 377). Cortlandt aeriea assigned to 
Lower Siluric [Ord.]. 

C. P. Berkey, 1908 (ScL, n. s., vol. 28, p. 575). Cortlandt aeries includes s wide 
range of granitoid medium to basic types of Igneous rocks. It seems certain tbey 
represent o case of magmatic differentiation tha t includes not only the Cortlandt 
series as outlined by Dona and Williams but also two or three occurrences of 
typical granite. 

G. S. Rogers, 1911 (N. Y. Acad. Sci. Annals, vol. 21, pp. 11-20). Cortlandt series, 
a small but remarkably complete Igneous complex of granite, syenite, sodaUtc 
syenite, diorite, gabbro, norite, blotlte norite, hyporite, quartz norlte, etc. Sur
rounded on every side by Manhattan schist. Is a very complex and Intricate mass. 
Unquestionably younger than Manhattan schist and Inwood Is., which It Intrudes. 
Huat be post-Ord. [Monhotton schist and Inwood Is. are now slasslfled by U. S. 
GeoL Survey and other geologists as pre-Camb., but they were formerly regarded 
as Ord.] It Is practlcaUy certain It is not post-Permion. In writer's opinion it is 
probably lote Paleozoic. 

C. A. Hortnogel, 1912 (N. Y. State Mus. Hdb. 19, p. 24). The Cortlandt aeries 
includes a gronp of gabbroic ond dlorltlc rocks found Just S. of PeeksklU, in town 
of Cortlandt. I t covers orea of some 20 sq. mi., and Is regarded as the latest 
Intrusives in SE. N. Y. excepting Palisade diabose, of Postpaleozoic oge. 

J. F . Kemp, 1912 (Int. Geol. Cong. Comptes rendus, l l t h sess., Stockholm, p. 701). 
Cortlandt aeriea assigned to Ord. 

C. P. Berkey and Morion Bice, 1921 (N." T. State Mus. Bull. 225, 226). Cortlandt 
seriea of intruaivea cuts Monhotton schlBt Its age Is not known but It probably 
is not pre-Comb. Is tentatively classlfled os later than Hudson River-Wapplnger-
Poughquog series of sL, Is., and qtzite of Cambro-Ord. age. The rocks of West
chester Co. freest from metamorphism are the members of Cortlandt series. Age 
of Manhattan schist, Inwood Is., and Lowerre qtzite. Is uncertain. 

C o r w i n f o r m a t i o n . 
C r e t a c e o u s : N o r t h w e s t e r n A l a s k a ( C a p e L i s b u r n e r e g i o n ) . 

F. C. Schrader, 1902 (Geol, Soc. Am. Bull., vol. 13, p. 244). Corwin aeries.—Me
dium to heovy-bedded Impure, gray and brown ss. ond arkose, with sh.. shaly 
sL, and cool beds. Occurs on coast near Walnwright Inlet, and extends SW. 180 
ml. to neai: C^pe Lisburne, where It plays Important port In geology of that 
region. ProvlsionaUy assigned to Jura-Cret 

N a m e d for C o r w i n Bluff, a b o u t 30 m i E . of C a p e L i s b u r n e . 

t C o r y p h o d o n beds . 
A pa leon to log ic n a m e app l i ed in some e a r l y r e p t s t o W a s a t c h fm. ( lowe: ' 

Eo . ) of R o c k y M t n reg ion . A c c o r d i n g t o H . P . Osborn (U. S. G. S. Mon. 
55, 1929, p p . 58, 59) t h i s g e n u s o c c u r s t h r o u g h o u t t h e b e d s n o w as s igned 
t o W a s a t c h fm. by U. S. Geol. Survey , a n d i s n o t r e c o r d e d f r o m ove r ly ing 
a n d u n d e r l y i n g f m s . 
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Cosden sand. 
A subsurface sand, of Penn. age, in Okmulgee d is t , central eastern Okla., 

lying lower than Oswego lime, higher than BartlesvUle sand, and re
ported to correlate with Boggy sh. The name has also been applied to 
a sand in Fayette ss. (of Eocene Jackson age) of Pettus area, Bee Co., 
SE. Tex. 

Cosmos sand. 
A subsurface sand, about 60 ft. thick, forming basal bed of Kootenai fm. 

(Lower Cret.) in Border-Red Coulee oil field of NW. Mont, and SW. 
Alberta. In E. part of field the Cosmos sand is split into two parts by 
10 to 15 ft. of gray-green pyritic siltstone, and the upper tongue, which 
is 5 to 15 ft. thick, is locally called Vanalta sand. The lower par t of the 
Cosmos sand is characterized by presence of thin local lenses of gray-
green and dark-gray ss. and an abundance of mud-pellet cgl. In places 
the basal bed is cgl. The sand may consist chiefly of black chert. 
Named for Cosmos-Iowa No. 1 well, by which it was flrst penetrated. 

Cottage Grove sandstone. 
Pennsylvanian: Central and southern Kansas and northern Oklahoma. 
R. C. Moore, 1932 (Kans. Geoi. Soc. 8th Ann. Field Cont Guidebook, pp. 92, 97). 

In central and southern Kans. the Chanute includes a persistent bed of ss. (Cottage 
Orove). and Just beneath the ss. is Thayer cool. These beds persist into northern 
Okla. and are of value In correlation of adjacent lss. 

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, p. 49). For upper ss. mass ot 
Chanute sh. the term Cottage Orove ss. Is here applied, from T'wp in Allen Co., 
Kans. It overlies Thayer coal. Is generally soft, Ilght-buff, cross-bedded or even-
bedded. Thickness 1 to 30 ft. [R. C. Moore, 1936, says 50 ft. in southern 
Kans.] 

B. C. Moore, 1936 (Kans. GcoL Surv. Bull. 22), stated that Newell Is author of 
this name. 

(hotter dolomite. 
Lower Ordovician (Beekmantown) : Northern Arkansas and southern 

Missouri. 
A. H. Purdue and H. D. Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio. No. 

202). Cotter dol.—Chiefly two kinds of dol.—a flne-grained, argill., earthy tex
tured, reloHvely soft, white to buff or gray variety known as "cotton rock," and a 
more massive medium-grained gray variety that weathers hackly on the surface 
and becomes dark on exposure. Contains some chert and a little interbedded 
saccharoldal ss. and green sh. Thickm.-ss 500-1- ft Uncon. underlies Powell Is. 
Base not exposed in these quads, but in Mo., and farther E. In Ark., where erosion 
has cut through it, the Jefferson City Is. underlies it. Named by E. O. Ulrieh 
from exposures at Cotter, Baxter Co., Ark. In 1911 (GeoL Soc. Am. Bull., vol. 22) 
was called Jefferson City by Ulrlch, but in 1912 he determined that Jeffersou 
City at type loc, is older than the dol, here named Cotter. 

Cottonwood liinestone. (In Council Grove group,) 
Permian: Eastern Kansas, central northern Oklahoma, and southeastern 

Nebraska, 
E, Haworth and M, Z, Kirk. 1804 (Kans, Unlv, Quart,, vol, 2, pp, 112-114), Ls, No. 

13 of section along Neosho River from Indian Territory to White City, Kans., is 
famous Cottonwood Falls Is., quarried near Cottonwood Falls, where It consists of 
two layers, the upper one 2% ft. thick and the lower one 3 tt. thick. Underiain 
and overlain by 30 ft. of dark sandy sh. 

The abbreviated form Cottonwood Is. is well established in the literature. 
The fm. is overlain by Plorena sh. memb. of Garrison fm. and underlain 
by Eskridge sh. 

See also under Beattie fm. 
Named for Cottonwood Palls, Chase Co., Kans. 
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tCottonwood formation. (In Council Grove group.) 
Permian: Eastern Kansas. 
C. S. Prosser, 1894 (GeoL Soc. Am. BuU., vol. 6, pp. 37-41). Cottonwood fm. 

proposed to Include Manhattan stone or Cottonwood Is. and overlying Cottonwood 
sh. 

Includes (3ottonwood Is. and Florena sh. memb. of Garrison fm. 
Named for Cottonwood VaUey, Chase and Lyon Counties. 

tCottonwood shales. (In Council Grove group.) 
Permian: Eastern Kansas. 
C. S. Prosser, 1894 (Geol. Soc. Am. BulL, vol. 6, pp. 38-39). Cottonwood ahales— 

Yellow fossiliferous shales, 10 ft. thick, forming upper part ot Cottonwood fm. in 
Cottonwood Valley and at Manhattan and vlclnliy. Overlies Manhattan stone or 
Cottonwood Is. 

Conflicts with Cottonwood Is. Replaced by Florena sh. memb. 

Cottonwood beds. 
. Miocene: Ceutrnl northern Oregon (John Day region). 
W. D. Matthew, 1900 (Am. Mus. Nat. Hist. Bull., vol. 12, p. 23), gave (In table) 

a column headed "John Day R., Oreg., Wortman, 1880," under which appears 
Cottonwood beds (Protolabia), shown as older than Loup Fork of Llano Estacado, 
Tex,, ond os younger than John Day. 

J. C, Merriam, 1901 (Jour, GeoL, vol, 9, p, 72), in a description of rocks of John 
Day Basin used Cottonwood (Loup Fork) fm., nearly 1,000 ft. thick, uncon. 
underlying Rattlesnake fm, and overlying Columblo [River] lovo, 

J, C, Merrlnm, 1901 (Unlv, Collf, Pub,, Bull, Dept, Geol,, vol, 2, No, 9), replaced 
Cottonwood beda (preoccupied) with Maaoall fm., and stated that ot RottlCBnake 
Creek, near Cottonwood, the Moscoll Is not less than 800 to 1,000 ft, thick. 

Cottonwood white layer. 
Name applied by W. D. Matthew and W. Granger (Am. Mus. Nat. Hist. 

Mem., vol. 9, 1909, p. 295) to a bed In their horizon B of Bridger fm. in 
Bridger Basin. (See under Lone Tree lohite layer for their subdivisions 
of Bridger fm.) H. F. Osborn (U. S. G. S. BuU. 361, p. 51, 1909) placed 
this bed in basal part of dlv. C of Bridger fm. 

Cottonwood rhyolite. 
Tertiary (middle or late) : Northwestern Arizona (Oatman distr ict) , 
F. L, Ransome, 1923 (U, S. G, S, Bull. 743). Very glassy spherulltlc lava flows. 

Thickness 600 ± ft. Occurs about headwaters of Cottonwood Canyon. 

Cottonwood schists and gneisses, 
A name that has been rather loosely applied to the pre-Camb. schists and 

gneisses of Cottonwood Creek region, central Wasatch Mtns, Utah. 

tCottonwood granite. 
See under ^Little Cottonwood granite. 

Cottonwood Creek bed. (In Strawn formation.) 
•Pennsylvanian: Central Texas (Colorado River region). 
N. F. Droke, 1893 (Tex. GeoL Surv. 4th Ann. Rept, pt. 1, pp. 374, 382). Cotton

wood Creek bed.—Chiefly nearly white friable ss., 300 ft. thick ; in places part 
of bed consists of massive, moderately hard Btrata, Memb, of Strawn dlv. 
UnderUes Honna Valley bed and overlies Spring Creek bed. 

Named for Cottonwood Creek, San Saba Co, 

Cottonwood Draw banded layers. 
Name applied by W. Granger (Am, Mus, Nat. Hist, Bull,, vol, 28, 1910, 

pp. 244, e t c ) to basal part of Wind River fin, along Cottonwood Creek, 
near Lost Cabin, NE. corner of Fremont Co., Wyo. 
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tCottonwood Palls limestone. 
Permian: Eastern Kansas. 
See Cottonwood Is. 

tCouchichlng. 
Same as tCoutchiching. 

Coudersport member (of Cattaraugus formation). 
Upper Devonian or Mississippian: O n t r a l northern Pennsylvania (Potter, 

Tioga, and probably McKean Counties). 
B. wniard, 1936 (Geol. Soc. Am, Bull, voL 47, No. 4, p. 581). Coudersport memb. 

of Cattaraugua fm.—Heavy green memb., 10-20 ft. thick, about 100 ft. above 
bose of Cattaraugus fm. Useful key bed. Persistent In adjacent parts of Potter, 
Tioga, and probobly McKeon Counties, and perhops occurs In Cameron, Clinton, 
Lycoming, and Sullivan Counties, Closely resembles Oswayo, bnt Is more massive 
and less cross bedded. What has been caUed Oawayo in northern Potter and 
Tioga Counties is probably the green Coudersport memb, of Cattaraugus fm. 
Named for Coudersport, Potter Co., where it occurs In quarries along W. side 
of town. Assigned to Upper Dev. 

Cougar formation. 
Pre-Cambrian: British Columbia. 
R, A, Daly, 1913 (12th Int, Geol. Cong. Guidebook 8, p. 136). 

Cougarian series. 
A term Introduced by C. [R.] Keyes to cover rocks of CordUleran region 

interpreted by him as having been formed during the upper Huronian 
epoch. (See Iowa Acad. Sci. P roc , vol. 24, p. 56, 1917.) 

tCoulter's Ferry sands. 
Upper Cretaceous: Northeastern Mississippi (Monroe County). 
H. W. HUgard, 1860 (Rept Geol. and Agric. MIBS,, pp, 66, 67, 73). Ooultet^s Ferry 

lands,—Grayish yeUow, stratified, noneffervescent sand, 120 ft. thick at Coulter's 
Ferry. Not Infrequently small lentlculor masseB and thin layers of gray laminated 
clay occur In the sand. In lower portion of the bed occur large round concretlonB, 
3 to 4 ft. in diam., ot calc, nonfossiilferous ss., usually vory hard, sometimes soft. 
UnderUes Rotten is. [Selma chalk] and overlies dark-colored, bluish, laminated 
clay. 

Replaced by Coffee sand, the better established name. 
Named for exposures a t Coulter's Ferry, on Old Town Creek (near Its 

confluence with the Tombigbee), sec. 34, T. 10, R. 7 B., Monroe Co. 

Council Grove group. 
Permian: Eastern Kansas, northern Oklahoma, and southeastern Nebraska. 
C. S. Prosser, 1902 (Jour, Geol,, vol, 10, p, 709), CouncU Orove itage.—It is 

perhaps o more satisfactory classification to regard bose of Perm, as morked 
by lower limit of Wreford Is,, and writer Is inclined to accept this as div. 
line, OS indlcoted by Dr. Freeh, If this be done the writer would class the two 
fms, succeeding Eskridge shales (Cottonwood Is, and Garrison) together to form 
a stage, for which he would propose the name Council Orove, The upper part 
of stage is well shown in bluffs of Neosho River and its tributaries in vicinity 
of this city, while Cottonwood is, and overlying Florena shales may be fonnd in 
Neosho Valley abont 6 mi. below Council Grove. Underlies Chose stoge and 
overUes Wabaunsee stage. 

Above deflnition of CotmcU Grove group was foUowed untU 1922, when J. W. 
Beede (Geol. Soc. Am. BuU., vol. 33, No. 4) extended base of the Council 
Grove do'wn to base of Neva Is. This change was not adopted by other 
geologists, however. 

R, C, Moore, 1932 (Kons, Geol, Soc, 6th Ann, Field Conf, Guidebook, Aug, 28 to 
Sept, 3), expanded Council Orove group by Including in It Eskridge sh., Neva Is., 
Elmdale sh,, and Amerlcus Is,, and Moore and G, E, Condro In their Oct. 1932 
revised classlflcatlon chart of Penn. rocka of Kons. and Nebr. foUowed this deflnl-
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tion, as did G, E. Condra, 1936 (Nebr. Geol, Surv, Paper No, 8) , ond B. C. Moore, 
1986 (Kons. Geol. Surv. Bull. 22), The U, S Geol, Survey has not yet hod 
occoslon to consider, for Its publications, this modified definition. 

See Kans . -Nebr . P e r m , c h a r t compi led by M. G. W i l m a r t h , 1936. 

N a m e d for CouncU Grove , M o r r i s Co., K a n s . 

t C o u r t l a n d q u a r t z i t e . 

P r e - C a m b r i a n ( H u r o n i a n ) : C e n t r a l s o u t h e r n M i n n e s o t a (NicoUet C o u n t y ) . 
C. W. HaU,. 1899 (U. S. G. S. BulL 157, pp. 20-25), described the red qtzite of Court-

lond d is t , and on pp. 23 and 24 used the term Couriland qtzitea, stating that 
there is evWence the Courtlond qtzitea underlie o considerable belt of territory, ond 
he also mode following stotements : Around Swan Lake, from 4 to 6 ml. NE. of 
exposures near Bedstone and New Ulm, bowlders of red qtzites strew the ground 
in places. In Cottonwood and Watonwan Counties, about 25 ml. to SW., many 
sq. ml. are underlain by vitreous qtaites, and many brood surfaces appear, repre
senting a thickness of strato of at least 1,500 ft. The fm. Is, therefore, several 
times as thick os at Courtlond, where only 250 to 300 ft. is exposed. There is 
no doubt the extensive exposures of red qtzites in Bock and Pipestone Counties, 
Minn., and in many counties of SE. S. Dak. belong to this fm. 

F. W. Sardeson, 1908 (Geol. Soc. Am. Bull., vol. 19, pp. 221-242). Courtlond 
qtzite.—Local name proposed for the pre-Camb. qtzite a t Redstone, a conspicuous 
hlll of qtzitic rock in Courtland Twp, Minn., midway btw. towns of New Ulm 
and Courtland. Is same as Sioux qtxlte. 

C o u r t n e y g r a n i t e . 
Mesozo ic : N o r t h e r n C a l i f o r n i a ( T r i n i t y C o u n t y ) . 
O. H. Hershey, 1900 (Set, n. s., vol. 11, pp. 130-132). Courtney granite.—The granite 

of Mount Courtney bathollth. A nearby bothoUth is composed of entirely different 
granite. 

t C o u t c h i c h i n g ser ies . 
N a m e p roposed for o ldes t k n o w n p r e - C a m b . r o c k s in R a i n y L a k e reg ion of 

N E . Minn , a n d a d j a c e n t p a r t s of O n t a r i o . I n c l u d e d in K e e w a t l n s e r i e s 
by U. S. Geol. Su rvey . ( F o r deflni t ion see U. S. G. S. BuU. 769, p p . 1 3 2 -
135.) T h e si>elling a d o p t e d by U. S. Geog. Bd. is Kooch ich ing . 

t C o u t c h l c h l n g a n se r ies . 
A t e r m used by C. [R . ] Keyes for C o u t c b i c h l n g se r ies of o t h e r geologis ts . 

C o v a d a g r o n p . 
P r o b a b l y Mesozoic, Ca rbon i f e rous , a n d D e v o n i a n : N o r t h e a s t e r n W a s h i n g t o n . 

C. E. Weaver, 1918 (Wash. Geol. Surv. BuU. 16, pp. 20-30). Covada fm.—Slates, 
schists, qtzites, and dolomltlc Iss. No fossils. ProvlsionaUy assigned to Carbt (?) 
or early Mesozolc. Resembles Cache Creek beds of B. C. and Peshastln fm. of 
Central Cascades of Wash. Named for Covada, Ferry Co. 

J. T. Pardee, 1918 (U. S. G. S. Bull. 677). Covada group.—Metamorphosed sh., sL, 
argllllte, schist, qtzite, cgl., and Is. ArgUlite or schist predominates and Is char
acteristic of mass as a whole. It moy be subdivided. Covoda fm. of Weaver 
includes a large part of the rocks here called Covada group. 

t C o v e l imes tone . 
O r d o v i c i a n : A p p a l a c h i a n region. 

H. D. Rogers, 1836 (Pa. Geol. Surv. 1st Ann. Rept., pp. 12-22). The cove ta. Is a 
very thick blue is., containing layers of chert or hornstone, and ranging through 
many of larger volleys. Underlies cove slate and overlies a fm. of Is. and si. 

H. D. Rogers 1838 (Po. Geol. Surv. 2d Ann. Rept., table opp. pp. 19, 30, and pl. 
opp. title page). No. II.—Blue Is. with beds of chert, olwut 6,000 ft. thick. Colled 
Core la. In my flrst rept., but I shall drop that name. OverUes No. I, which con
sists of about 1,000 ft. of compact white ss., resting uncon. on Primary rocks. 

T h e Is. r e f e r r e d t o inc ludes beds of T r e n t o n t o B e e k m a n t o w n age, bo th 
inc lus ive . I t w a s l a t e r caUed S h e n a n d o a h Is., a n d is n o w subd iv ided i n to 
s eve ra l n a m e d fms . 

Or ig in of n a m e no t k n o w n . M a y h a v e beeu d e r i v e d f rom Cove Mtn , 
F r a n k l i n Co., P a . 
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t C o v e s l a t e . 

O r d o v i c i a n : A p p a l a c h i a n reg ion . 

H. D. Rogers, 1836 (Po. Geol. Surv. 1st Ann. Kept , pp. 12-22), The cove elate 
consists of dork blue, drab, and yellow sL, generally found a t foot of tbe mtns, 
and In ploces containing rich deposits of Iron ore. 

H. D. Rogers, 1838 (Po. Geol. Surv. 2d Ann. Rept., toble opp. p. 19 and pl, opp. 
title page). No. III.—Colled Cove al. in my flrst r e p t . Consists ot 6,000 ft. of 
dork s t , orgiU. SSB., and some cgl., with roofing slotes a t top and Is. near base. 
UnderUes No, IV (white ss.) and overlies No. I I (Blue Is., coUed Cove la. In my 
flrst rept). ' 

P r a c t i c a l l y s y n o n y m o u s w i t h M a r t i n s b u r g sh . 

Or ig in of u a m e no t k n o w n . M a y h a v e been d e r i v e d f r o m Cove M t n , F r a n k l i n 

Co., P a . 

Cove C r e e k l i m e s t o n e . 

M i s s i s s i p p i a n ; S o u t h w e s t e r n Vi rg in ia . 

C, Butts, 1927 (Va, Geol. Burv, BuU, 27, p. 16). Cove Creek Is.—Predominantly 
argUl. Is., like underlying lss. of Gosper, Ste. Genevieve, and Worsow age. Thick
ness 1,003 ft. Generally unfosslUferous, but one fossUIferous bed, 5 to 10 ft. thick, 
occurs a t base and a few fossils higher up. Lower BOO ft, has considerable pro
portion of fairly pure Is. conspicuously shown olong Cove Creek [Scott Co.] and 
elsewhere. Includes some coarse-grained crinoldal Is. and one bed of red ss. was 
noted. Underlies Pennington sh. and overlies Fido ss. 

C o t e n t r y l imes tone . 
C o v e n t r y p h a s e of W a i t s R i v e r l imes tone . 

O r d o v i c i a n : N o r t h e a s t e r n V e r m o n t ( O r l e a n s Ck)unty) . 
C. B. Richardson, 1908 (6th Rept. Vt. State GeOL, pp. 266-291), Coventry phaae of 

Waita River la.—Youngest phase of Wolts Eiver Is, Is darker than the other 2 
phases of that fm. (the Washhagton phase and the typical phase), more car
bonaceous, sometimes shaly, and never susceptible of polish. Traverses Irasburg, 
Coventry, and Newport, and dips uniformly to W. [Type loc. is in Coventry, 
Irasburg quad,], where it is nnlformly ot dark color, often pyritlterons, and 
compact. No fossils. 

C, H, Rlchordson and E, F, Conway, 1912 (8th Bept. Vt, State GeoL, pp. 146-160). 
Coventry phaae of Waita River la. Is dark-gray pyritlferous SiUceons Is. which 
underlies half of Irasburg Twp. 

C o v e n t r y c o n g l o m e r a t e . 

L o w e r O r d o v i c i a n : N o r t h e a s t e r n V e r m o n t ( O r l e a n s C o u n t y ) . 

C, H. Richardson, 1919 ( l l t h Rept, Vt. State GeoL, p. 47) . Coventry ogl—^Appears 
10 ml, N. of Irasburg. Contains quartz pebbles 1 Inch to 1 ft, diam, and fragments 
of Camb, schist which are occosIonoUy ot right angles. Also carries ongulor frag
ments ot Ord, si, and Is, I t is a meta-cgl,, for the Ume has beeu calcltlzed. Can 
not be contemp, with Irasburg cgt Moy hove been formed a t dose of Ord. or 
may represent a fault breccia, 

C, H, Bichardson, 1920 (16th Rept, Vt, State GeoL, pp. 107-110). Ooi>entry phaae 
of Irasburg cgl Is.morkedly different from ony of the other phases ot that fm. 
I t .Is characterized by weU-rounded, smoothed, sometimes faceted and sometimes 
opporently striated boulders of pure white quartz from an inch to a foot In dlom. 
Fragments of Camb. schists up to 1 ft. In diam. and set a t right angles to each 
other are embedded In an Ord. paste of Is. and si. Writer beUeves this rock Is a 
fault breccia cgl. This brecclo-cgl. Is located about 10 ml. N. of Craftsbury, near 
contoct of Camb. and Ord. terranes. Main rood from Newport to South Troy-
passes over this terrane [and crosses N. part of Coventry Twp]. 

t C o v i n g t o n g r o u p . 
U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio a n d n o r t h - c e n t r a l K e n t u c k y . 

E. 8. Bassler, 1906 (U. S. Nat. Mus. Proc., vol. SO, p. 9) . Covington group proposed 
to embrace oil strato in Cincinnati areo from top of Trenton to base of Richmond. 
I t thus Includes Utlco and Lorraine of previous authors. 

I n c l u d e s Maysv iUe a n d E d e n g r o u p s . 
N a m e d for Coving ton , K y . 
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Covington sand. 
A subsurface sand, of Penn. age, in Garber pool, Garfleld Co., central 

northern Okla., which Ues a t 2,100 ft. depth, the Garber sand lying at 
2,000 ft. and the Hoover sand at 2,4(K) ft. 

Cowanesque. 
Name applied to a glacial lake in C!owanes(ilie Valley, north-central Pa. 

(See B. WlUard, Geol. Soc. Am. BuU., vol. •43, No. 1, p. 192, 1932, and 
vol. 43, No. 2, p. 441, 1932.) 

Cowaselon clay. 
Pleistocene: Southeastern New York (Madison County). 
B. Smith, 1914 (Am. Jour. ScL, 4th, vol. 88, p. 463). Bluish clay, 2-)- ft. thick, form

ing basal part of Aftonian deposits. Named for Cowaselon Creek, Madison Co. 

Cow Creek beds. (In Travis Peak formation.) 
Lower Cretaceous (Comanche series) : Central Texas. 
E. T. Hlll, 1901 (V. a. a. S. 21st Ann. Eept, pt. 7, pp. 141-148). Cow Creek beas.— 

In descending order: (1)'CroBs-bedded SheU breccia, 7 f t ; (2) Ostrea bed, 3 ft.; 
(3) brecciated grit, 6 ft.; (4) stratlfled friable bluish sh. and calc. sand, IS ft. 
Memb. of Travis Peak fm. In Burnet Co. UnderUes Hensell sands ond overllea 
Sycamore sand. 

Named for Cow Creek, Bumet Co. 

Cow Head limestone breccia. 
Middle Ordovician: Newfoundland. 
C. Schuchert and C. 0. Dunbar, 1021 (Geol. Soc. Am. Bull.. voL 82, p. 88). 

Cowlchan group. 
Upper Cretaceous: British Columbia (Vancouver Is land), 
C. H. (Happ, 1010 (Canada Geol. Surv. Summ. Rept. 1900, p. 89). 

Cowlche gravel. 
Pleistocene: Central Washington (Ellensburg quadrangle). 
G. O. Smith, 1903 '(U. S. G. S. Ellensburg folio. No. 86). Cowiche gravels.—Coarse 

gravel and sand with covering of silt, forming terraces produced by dommed 
streams. Occur In broad terrace in valley of Cowlche Creek. Rest uncon. on 
Ellensburg fm. (Mio.). 

Cow Island beds. 
Upper Cretaceous: Central northern Montana (Judith River region). 
C. H. Sternberg, 1914 (Set, n. B„ vol. 40, pp. 184-135). At Dog Creek [E. of 

Judith River and In Fergus Co.] are the typical jndlth River beds of Hayden and 
Cope, foUowed below by Fox HlU-Plerre, which are In turn undariain by the Cow 
laland beds, the Judith Biver correlating with the Edmonton, and the Cow Island 
with Belly Hlver series. Evidence of fossils corroborates distinction btw. Cow 
Island beds and Jndlth River beds at Dog Creek. [These so-called Cow Island beds 
are not described, bnt name is used In heading and columnar section. Accordins 
to map of F. Beeves In U. 8. G. S. Bull. 751C, pl. 11, Oct 13, 1924, the beds along 
Dog Creek ore Judith River fm. underlain by Claggett sh. Reeves's mop shows 
several islands in Missouri River above ond below month of Cow CTreek (which 
empties into the Missouri near Fergus-Blolne Co. line). Bome of these Islands are 
mapped as Judith River and some as Claggett sh. The Cow Island beda of Stem-
berg therefore appear to belong to Claggett sh., since he states, ttiat the fossils 
ore older than Judith River fossUs.] 

Cowlitz formation. 
Eocene: Southwestern Washington (Lewis County) and northwestern 

Oregon. 
C. E. Weaver, 1912 (Wash. Geol. Surv. BulL 16, pp. 10-22). In southern Lewis 

Co., E. of Little FaUs, there are sholes and shaly lss. containing a fauna that Is 
seemingly older than typical Tejon, hot more closely related to It than to Martines 
or Lower Bo. of Calif. In order to distinguish this from typical Tejon.the term 
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Cowlitz fm, is suggested. Thickness 600 ft.; base unknown, [Probably named for 
CowllU River.] 

C. E. Weaver, 1930 (Geol. Soc. Am. Bull., voL 41, p. 87), caUed this fm, Cowlitz 
or marine Upper Eocene fm. 

H. G. Schenck, 1933 (Geol. Soc. Am. Bull., voL 44, No. 1, p. 217), In description of 
NW. Oreg. counties, stated thot Keosey sh. rests on Cowlitz Eocene fm. 

B. W. Chaney and E. I, Sanborn, 1933 (Carnegie Inst Wash. Pub. 439). Cowlitz fm. 
contains marine fauna indicating late middle to early npper Eo. age. 

Cow Run sandstone. (In Conemaugh formation.) 
Pennsylvaniau: Eastern Ohio and western West Virginia. 
J. J. Stevenson, 1906 (Oeol. Soc. Am. BuU., voL 17, p. 154), Coicrun ss„ 0 to 40 

ft. thick, ls = "Solzburg" ss. of W, Vo. driUers. 
D. D, Condlt, 1912 (Ohio Geol, Surv,, 4th ser.. Bull 17, p. 39). Cowrun ta., 20 to 

25 ft. thick, consists of massive to thin'-bedded and ahaly BS. Underlies Ewlng 
Is, and overUes Portersvllle fossUIferous horizon. Named for stream [vUIage?] 
In eastern Washington Co., Ohio. Outcrop not great in Ohio. Drillers apply name 
to almost any shaUow-sand, hence it is rather indefinite. 

Cow Run sand. 
Name applied to a subsurface sand in Conemaugh fm. (Penn.) of Ohio 

and W. Va. that has been said to correspond to Buffalo ss. memb., also 
to the younger Saltsburg 8s< memb. This sand has also been caUed First 
Cow Run sand, and the name Second Cow Run sand has been appUed to 
an older sand, formerly said to correspond to Homewood ss. memb. of 
PottsviUe fm., also to correspond to the stiU older Connoquenessing ss. 
memb. In Pa. the name Second Cow Run aand has been applied to a 
sand that has been correlated with Freeport ss. memb. of Allegheny fm. 
According to G. H. Ashley and J. F . Robinson (Pa. Geol. Surv., 4th ser., 
vol. 1,1922) and G. H, Ashley, 1931 (Topog. and Geol. Surv. Pa. BuU. Gi), 
the Firs t Cow Run sand of Pa, is same as Big Dunkard sand and corre
sponds to Mahoning ss., the basal memb. of Conemaugh fm., and the 
Second Cow Rvm is the Freeport ss. memb. of Allegheny fm. But later 
work resulted in correlating First Cow Run sand of Pa. with Saltsburg ss. 
memb. of Conemaugh fm. (See Q. H. Ashley aud J. D. Sisler, Pa. Geol. 
Burv., 4th ser.. Bull. Mi^ 1933, p. ft) According to W. Stout et al., 1986 
(Geol. of nat. gas, A. A. P. Q., pp. 900-901), the First Cow Eun sand of 
Ohio lies btw. Cambridge and Ames Is. members of Conemaugh fm., and 
the Second Cow Run or Peeker sand l s= tLower Freeport ss. memb. (now 
called Freeport ss, memb.) of Allegheny fm. 

The name Is derived from Cow Bim, SW. iwrt of Lawrence Twp, Wash
ington Co., Ohio, where the sand was discovered in wells driUed in 1861. 

Cox sandstone. (In Trinity group.) 
Lower Cretaceous (Comanche series) : Western Texas. 
G, B, Bichardson, 1904 (Univ, Tex, Min, Surv. Bull. 9, p. 47). Cox fm.—Massive 

soft brownish ss., some intercalated gray Is., and near base a red-drab shaly 
memb. 100 ft. thick. Thickness averages 600 ft. Middle fm. of f^ederlcksburg 
group. Overlies Campogronde fm. and nnderlles Finlay fm. 

C. L. Baker, 1027 (Unlv. Tex. BuU. 2745), transferred this fm. to Trinity group. 

This fm. Is now regarded as a transgressing unit, which in places extends 
upward Into Fredericksburg time. 

Named for Cox Mtn, Bl Paso Co. 

CoivlUe sandstone. 
Pennsylvanian: Central western Indiana. 
G. H. Ashley, 1899 (Ind. Dept. Geol. and Nat. Bes. 23d Ann. Rept, pp. 800-303, 

885). Ooxville aa, (Meromt).—Channel filling. In Parke Co., deposited either a 
short time after laying down of cool No. 6 or at a. time entirely subsequent to 
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deposition of coal meoBOres proper, or at a time corresponding with laying down 
of Merom ss. of Sullivan Co. Formerly considered to be Mansfield ss. Latter 
theory Is considered best sustained. Fills deep and broad erosion channel or 
system of channels carved in upper coal measures. Best exposed on NE. side of 
Baccoon Creek at CoxvUle. 

Coyote sandstone member (of Madera limestone). 
Pennsylvanian: Central northern New Mexico. 
C. L. Herrick, 1900 (Jour. GeoL, vol. 8, p. 115; Am. Geot, vol. 25, pp. 234-237; 

N. Mex. Unlv. Bull., vol. 2, pt. 3, pp. 1-14). Coyote ss.—Thick ss. or cgl. Sepa
rated from overlying Manzano series by a thick series of massive gray siliceous 
lss., and from underlying Sandia series by a series of dark concholdal lss. and 
shales. Present In Sandia, Manzano, ond Son Andres Mtns. 

Named for Coyote Springs, Sandia Mtns. 

Coyote formation. 
Eocene (? ) : Central southern Oregon. 
W. D. Smith, 1926 (Oreg. Unlv. Commonwealth Rev., vol. 8, pp. 207-214). Coyote 

fm.—Massive effuslves of reddish oudesites, rhyolites, and andesltic tuffs. Thick
ness undet. Type loc. Coyote Hills (near Plush), Lake Co. 

tCoyote Mountain days . (In Imperial formation.) 
Miocene (lower) : Southern CaUfomia (Imperial County). 
O. D. Honna, 1926 (Callt Acad. Scl. Proc, 4th ser., vol. 14, .No. 18, p. 436). 

Above the Latrania sands there are enormous deposits of clay, the peculiar 
properties of which may make It of commercial volue at some future time. I 
would propose that they be called "Coyote Mountain claya." They are extensively 
developed over wide areas, but type loc. has been selected In foothills bordering 
8E. slope of Coyote Mtn. Above these clays,- and Interbedded with them near top to 
some extent, are extensive deposits of oyster sheUs for which the name "Tnha 
Beefs" bos been selected. Assigned to PUo., probably middle or upper PUo. [For 
further explanotion by Honna see 1926 entry under Imperial fm.) 

See W. P. Woodring, 1931, under Imperial fm. 

Goya Hill g^ranite. 
Late Carboniferous or post-Carboniferous: Western central Massachu

setts and southwestern New Hampshire. 
B. K. Emerson, 1898 (U. B. G. S. Mon. 29, pp. 319-320, map, pl. S4). Coys Hill 

granitite.—Coarse porphyriUc biotite granite. 
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 240-241 and map). Ooyt Bill 

granite.—Coorse porphyritic granite. Composes mass of Coys Bill, Moss. 

Cozy Dell shale member. 
Eocene: Southern California (Ventura County). 
P. F. Kerr and H. O. Schenck, 1028 (Geol. Soc. Am. Bull., vol. 39, p. 1090). 

Cozy Dell ah. memb.—The rhythmically bedded, fossiliferous, marine, green 
micaceous sh. and ss. that Is typically exposed in Cozy Dell Canyon, on E. side 
of Ventura River, and forms middle memb. of Tejon fm. Thickness 2,500 ± ft. 
UnderUes Coldwoter ss. memb. and dlscon. overUes Motllljo ss, memb. 

Crab Orchard shale. 
SUurian (Niagaran) : Central Kentucky. 
W. M. Llnney, 1882 (Ky, Geol. Surv, Eepts. on Garrard ond Lincoln Counties). 

Crab Orchard shales.—Soft clay sholes, 16 to 40 ft, thick in Gorrord aid Lincoln 
Conntles. Are blue, black, olive, and brownish red; weather gray, white ond 
sometimes green; contain few thin IBS. Included in Clinton(7) group. Overlie 
buff Medina ss, (35 ft, thick) ond underlie Cornlferous lss, (Dev,). 

A. P. Foerste, 1906 (Ky, Geol, Surv, Bull, 7). Crab Orchard div.—Chiefly clay sh., 
110 to 180 ft. thick. Divided into Alger and Indian Flelds fms, Inclndes all 
SU. strata of east-central Ky, above Brassfield Is, [Appears to correspond in 
a general way to Crab Orchard shales of Llhiicy,] 

A F, Foerste, 1936 (Denison Univ, BulL, Jour, Set Lab,, vol, 30, pp, 127-134). 
CrOb Orchard group assigned to Clinton epoch. [Many details given,] 
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N a m e d b e c a u s e t h e y a r e t h e s h a l e s f r o m w h i c h t h e c e l e b r a t e d C r a b 

O r c h a r d s a l t s a r e m a n u f a c t u r e d . T o w n of C r a b O r c h a r d is in L inco ln 

Co, 

C r a f t s b u r y g r a n i t e . 

D e v o n i a n : N o r t h e a s t e r n V e r m o n t ( O r l e a n s C o u n t y ) . 

E, J, Foyles and C. H, Bichardson, 1929 (16th Rept, Vt, State Geot, table opp, 
p. 288), Usted this name In Dev. of "Central V t , " but without definition. Probably 
named for Craftsbury Twp, or one of vllloges of that name within that Twp, 
In unnamed quod. In S, port of Orleans Co, 

C r a g g y gneiss , 

J u r a s s i c ( ' ) : S o u t h w e s t e r n Oregon ( C u r r y C o u n t y ) . 

G, M, Butler and G, J. Mitchell, 1916 (Min, Res, Oreg,, vol- 2, No, 2), Craggy 
gneiss.—A metamorphlc rock that is different from any .other found In S, port 
of Curry Co, Diller hos described a similar rock under name of amphlbole schist 
as occurring In small mosses In N, port of Co, He considers this material to be o 
metamorphosed phase of Myrtle fm. The Groggy gneiss consists chiefly of horn
blende, feldspar, and quartz, with minor quantities of blotlte, no octinollte, 
glaucophane, or garnet. It seems likely It Is metamorphosed phase of adjacent 
Dothon 88, Composes West Croggy, 

C r a g h e a d . 

U p p e r D e v o n i a n : M i s s o u r t 

H. A, Buehler, 1922 (geol, map of Mo,), 

S a m e a s C r a g h e a d Creek sh . of o t h e r a u t h o r s , 

t C r a g h e a d C r e e k sha le . 
U p p e r D e v o n i a n : N o r t h - c e n t r a l M i s s o u r t 

D. K, Greger, 1909 (Am. Jour. Set, 4th, vol. 27, p. 375). Craghead Creek ah.— 
Llght-groy, highly fossiliferous, siliceous sh, at top; llght-drab arglll. Is., with 
few fossils. In middle; dark-blue and drab sh. with bands of sholy Is., highly 
fossiliferous, ot bose. Thickness 35 tt. OverUes Cflllowoy Is. and [uncon.) 
underlies Kinderhook, 

R e p l a c e d by S n y d e r Creek sh., t h e o lde r a n d b e t t e r e s t a b l i s h e d n a m e . 

N a m e d for C r a g h e a d Creek , 6 mi . S. of F u l t o n , C a l l a w a y Co. 

C r a i g s h a l e . 
P e n n s y l v a n i a n : N o r t h c e n t r a l O k l a h o m a . 

G. C. Clark and C, L. Cooper, 1927 (Okla. Geol. Surv. Bull. 40H, flg. 3) . [Craig sh. 
Is shown as composing basal part of Cherokee fm. In geol. section for north-
central Okla. Is shown as older than Little Cabin ss., but it is not clear whether 
it Includes all beda (125± ft.) up to that ss. or only the basal 5 0 ± ft. of the beds 
separating the ss. from underlying Mississippi Ume. Derivation of name not 
stated.] 

C ra ig sv i l l e l imes tone . 

L o w e r D e v o n i a n : C e n t r a l w e s t e r n Vi rg in i a . 

H. J. Holden, 1920 (Geol. Soc. Am. Bull., vol. 31, p. 137). Craigsville Is.—Pure Is., 
150+ ft. thick, underlying Longdale Is., and forming a part of Lewlstown Is. 
Correlated with New Scotland Is. [Probably named for Craigsville, Augusta Co.] 

G r a i n s a n d . 
A s u b s u r f a c e s a n d , of U p p e r Cre t . age , i n R a i n b o w Ci ty fleld. U n i o n Co., 

Ark . 

t C r a i n e s v i U e ho r i zon . ( I n M i d w a y g r o u p . ) 

E o c e n e ( l o w e r ) : S o u t h w e s t e r n T e n n e s s e e a n d n o r t h e a s t e r n M l s s l s s i p p t 
G. D. Harris, 1896 (Bulls. Am. PaL, vol. 1, No. 4, pp. 18-25). Oraineaville horizon — 

FosslUferous, gray, calc, hardened clays with green grains and peculiar ss. con
cretions, exposed in vicinity of Crainesville, Hardeman Co., Tenn., and also 
Identifled In northern Miss. Is of Midway age. 
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Occurs near top of Porters Creek clay. According to E. N. Lowe, 1919 
(Miss. Geoi. Surv. BuU. 14, p. 64), it corresponds to his Tippah ss. memb. 
of Porters Creek. 

G. T. Whltlotch, 1936 (Tenn. Acod. Scl. Jour., vol. 11, No. 2, p. 139). The 
glauconitic beds (CroinesvlUe horizon of Horrls) occurring near top of the Porters 
Creek In western Tenn. bear striking llthic resemblance to Lowe's Tlppnh ss. and 
probably represent the zone to which he opplled that name. Writer, like Lowe 
(Miss. Geol. Surv. BuU. 25. 1933, p. 23), believes these beds are too local In extent 
ond variable In strat, position to warrant o formatlonal name, though, os suggested 
by Lowe, they may octuolly be representative of Noheolo fm, of Ala, 

Cranberry granite. 
Pre-Cambrian: Western North Carolina and eastern Tennessee, 
A. Keith, 1903 (U. S, G, S, Cranberry folio. No, 90, p, 3), Cranberry granite.— 

Granite, of varying texture and color, and schists and granitoid gneisses derived 
from the granite. Includes small or local beds of schistose basalt, diorite, horn
blende schist, and pegmatite. Intrusive Into Roan and Carolina gneisses, Archean, 

Named for development at Cranberry, Mitchell Co., N. C. 

Cranberry formation. 
Upper Cretaceous: British Columbia. 
C, H, Clapp, 1912 (Canada Geol, Surv, Summ. Rept. 1911, p. 98). 

Cranberry Island series. 
Cambrian or pre-Cambrlan (?) : Southeastern Maine (Cranberry Islands 

and southern part of Mount Desert Is land). 
N. S. Shaler, 1889 (U. S. G. S. 8th Ann. Rept, pt. 2, pp. 1037, 1042-1047, 1059, 

1061, and mop). On N. border of Little Cronberry Island we hove o series of 
siliceous floggy loyers, which are probobly closely related to the stratlfled rocks 
of Sutton'B Islond [see Sutton laland aeries]. The section la not over 100 ft. thick, 
but it probobly occupies a conslderoble area beneath the surface ot the strait 
which separates the two islands. Above this we flnd a very extensive seriea 
of volcanic rocks, which hove a thickness of ot least 2,000 ft.; to which I give 
the nome of Cranberry laland aeriea. At their contact with Sutton's Island series 
the volcanic beds of Cranberry Islands consist of porphyries, breccias, and 
amygdalolds, all apparently bedded, probably by a succession of lava flows and 
volcanic ash showers. On Cranberry Island we flnd esBentloIly a repetition of the 
section shown on Little Cranberry Island, with exception that proportion of clay 
slates and bedded qtzites is much larger than tbe volcanic materials, and the schists 
and slates are more distinctly mingled with the Igneous materials. [Map explana
tion states: "Cranberry Island series essentially the some os the Sutton Island 
series (which he assigned to Camb. or pre-Camb.] with many beds of volcanic ash."] 
No fossils. 

Ou the 1933 geologic map of Maine, by A. Keith, the rocks of Cranberry 
Islands and S. part of Mount Desert Island are mapped as Devonian 
igneous, and the rocks of Sutton Island appear to be mapped as "igneous, 
mainly Carbf." 

Named for development in Great Cranberry and Little Cranberry Islands, 
S. of Mount Desert Island. 

Cranbrook formation. 
Cambrian: British Columbia. 
S. J. Schofleld, 1922 (Canada Geol. Surv. Bull. 36, p. 12). 

Crandall Hill sand. 
Drillers' term for a sand of Chemung age in Potter Co., Pa., that is said to 

occur in strat . position of Bradford Third sand. It is main producing 
horizon of Coudersport gas pool. (Soe C. R. Fettke, Geol. Soc. Am. Bull., 
vol. 44, No. 3, pp. 602-603, 632, 636, 1933, and Pa. State Coll. Bull., Min. 
Industries Exp. Sta. BuU. 19, 1935, p. 110.) 
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C r a n k t o w n s a n d s t o n e . 

T e r t i a r y : Mogollon d i s t r i c t . N e w Mexico . 

H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). Cranktown aa.—Ss. with cgl. lenses; 
the ss. commonly red to deep purple, nearly everywhere cross-bedded, commonly 
rather fine-grained, and largely composed ot sipall fragments of feldspar, for 
most part angular. Thickness 0 to 500 ft. Deposition thrice interrupted by 
volcanic activity, resulting in an andesite flow (Houston andeslte) near base, a 
bed of rhyolite tuff, and several flows of rhyollte neor top. Upper part of the 
ss. Is younger than Pociflc quartz latite. 

N a m e d for e x p o s u r e s a t a sma l l g r o u p of p r o s p e c t o r s ' c ab ins , loca l ly ca l led 
C r a n k t o w n , ou Si lver Creek a b o u t 1 mi . below Mogollon. 

C r a n s t o n beds. 

P e n n s y l v a n i a n : E a s t e r n R h o d e I s l a n d ( C r a n s t o n T o w n s h i p , P r o v i d e n c e 

C o u n t y ) . 

J. B. Woodworth, 1S99 (L'. S, G, S, Mon. 33, pp. 134, 159-164). Cranaton beda.— 
Metamorphosed sss.. shales, and pebbly bods. Poorly exposed, but seen In SW, 
port of Cranston [Twp, R, 1,1, Form basal port of Rhode Island Cool Measures 
ond believed to be in large part older than Tenmile River beds. Include Socka-
nosset ess, and Pawtucket shales. Rest on Wamsut+a series. 

t C r a w f o r d sha le . 

Mis s i s s ipp ian a n d D e v o n i a n ( ? ) : N o r t h w e s t e r n P e n n s y l v a n i a . 

J. F. Carll, 1879 (2d Pa. Geol. Surv. Rept. I, Atlas, pl. 11). Crawford ahalea, 450 
ft. thick, underlie Mountain sands and overUe Venango oil sond group in NW. Pa. 
oil region. Include Pithole grit [Berea ss.] in middle. 

H. M. Chance, 1879 (2d Pa. Geol. Surv. Bept. V, pp. 221-226). Crawford Upper 
(Cuyahoga) ahalea, 135 ft. thick, underlie Congl. series (No. XI I ) , and are 
separated from Crawford Lower (Bedford red) ahalea by Berea grit. 

J. P. Lesley, 1879 (2d Po. Geol. Surv. Rept. V, p. 224, footnote). I propose for the 
shales obove and below the Bereo grit the term Crawford ah. group, os they make 
the brood belt of lake and swamp land across that county. 

J . P. Lesley, 1880 (2d Pa. Geol. Surv. Rept Q3, p. 59, footnote). Crawford ahalea 
[restricted].—Arglll. blulsh-gray shales, 90 ft. thick. Underlie Shenango ss. 
[Burgoon ss.] and overlie SharpsvUIe ss. Include MeadvUle Upper Is. about 25 ft. 
below top. [The beds btw. Burgoon ss. memb. and Shorpaville ss. memb. have for 
many yeors been called Mead-ville ah. memb. of Pocono fm.] 

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Q., p. 68). The name Crawford ahalea 
If retained should be conflned to that part of Cuyahoga series beneath Shenango SB. 
and obove Corry ss., o vertical Interval of about 200 f t , but os this Intervol con
tains the MeadvUle lss., which hove played so distinguished o rOIe In settling our 
northwestern State geology, the name Mead-ville group may replace that of 
Crawford eh. entirely. 

C r a w f o r d se r ies ( a l so C r a w f o r d s u b s e r i e s ) . 

M i s s i s s i p p i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Atn. Pal. vol. 21, No. 71, pp. 40-46, table opp. p. 61, 129). 
Crawford series (or "subaeriea") includes highest Miss, s t rata In NW. Pa. and NE. 
Ohio. The strata from top of Shenango sh. down to top of Berea ss. constitute 
a genetic series such as merits a series designation. They ore a founof and deposi
tional entity. The name "Crawford sh." has fallen into desuetude. Grodotlonal 
contacts in this section are universal. Wherefore it has seemed advisable to 
resurrect the available gnd entirely'satisfactory term "Crawford" for this sequence 
of serial or sub-serial rank. It Is naturally divisible into 2 groups, MeadvUle 
monothem and Shenango monothem. There is discon. at top of Bereo ss. 

t C r a z y M o u n t a i n beds . 
A t e r m appl ied by G. H . E l d r i d g e (U. S. T e n t h Census , vol. 15, m a p s 50 to 

54, 1886) to t h e rocks of t h e C r a z y M t n s , L i t t l e Be l t M t n s quad . , M o n t , 
wh ich w e r e l a t e r f o r m a l l y n a m e d a n d m a p p e d by W. H . W e e d a s Liv
i n g s t o n fm. ( S e e U. S. G. S, L i t t l e Be l t M t n s folio. No . 56, 1809.) 
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C r a z y M o u n t a i n g r a n i t e . 

E o c e n e : C e n t r a l s o u t h e r n M o n t a n a ( L i t t l e Be l t M o u n t a i n s ) . 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns foUo. No. 56). Light-colored, coarse
grained hornblende granite of lighter color and coarser grain than Loco diorite, 
which It cuts. Assigned to Eocene. [Mapped over considerable- area in Crazy 
Mtns.] 

t C r e a m y s a n d s t o n e . 
P e n n s y l v a n i a n : E a s t e r n C o l o r a d o ( D e n v e r B a s i n r e g i o n ) . 

G. H. Eldridge, 1896 (U. S. G. S. Mon. 27). [See deflnition under ^Wyoming 
fm.] 

N. M. Fenneman, 1905 (U. S. G. S. BuU. 265, pp. 20, 22-24). "Creamy" as. of 
Eldridge [color term] replaced by Lyons aa. 

W. T. Lee, 1927 (U. S. G. S. P. P. 149, pp. 5, 12, pl. 1) . The beds called Lyons 
ss. In Colorado Springs and Castle Rock folios ore correctly correlated with 
"Creamy" ss. of Morrison region, which in turn was formerly correlated, erroneously, 
with Lyons ss. of Lyons, Colo. These beds can not be same as Lyons ss. of type 
loc , which consists of 100 ft. of hard, ledge-making ss., characterized by con
spicuous cross bedding. As orlglnolly deflned, however, some of red sed. rocks 
here referred to Ingleslde fm. were Included In lower port of Lyons ss. In this 
paper Lyons ss. Is restricted to the cross-bedded^ upper port of the Lyons of pre
vious repts. The "Creamy" ss. of Morrison region is of Penn. age and belongs to 
Fountain fm. The white cross-bedded ss. at Lyons, or Lyons ss. as here restricted. 
Is considered to be of Perm, age, and is absent In Morrison, Colorado Springs, and 
Costle Rock areas. The,Ingleslde fm. and underlying Fountain fm. are of Penn. 
age. 

C r e d i t m e m b e r . 

U p p e r O r d o v i c i a n : T o r o n t o , C a n a d a . 

W. A. Parks, 1924 (Geol. Soc Am. Bull., vol. 35, pp. 10,1-104). 

See q u o t a t i o n u n d e r D u n d a s fm. T y p e loc, no t s t a t e d . 

C r e e d e f o r m a t i o n . 

Miocene ( p r o b a b l y u p p e r Miocene) : S o u t h w e s t e r n C o l o r a d o ( Cr eede dis

t r i c t ) . 

W. H. Eramons and E, S, Larsen, 1923 (U, S, G, S, Bull, 718), Creede fm.— 
Woter-Iold deposits, 0 to 2,000 ± ft, thick. Upper memb. consists of breccia, 
cgl., and tuff with Intercoloted lovo flows. Lower memb, consists of thinly 
laminated white shaly tuff, in part sandy and with some breccia and cgl,, and 
Interbedded with travertine. Plants from lower tuffs Indicate correlation with 
Miocene Florissant lake beds, Uncon. overlain by Fisher quartz latite and uncon. 
underlain by Potosi volcanic series. Named for development on slopes of both 
sides of WIUow Creek about town of Cfeede. 

C r e k o l a s a n d s t o n e m e m b e r (of Boggy s h a l e ) . 

P e n n s y l v a n i a n : E a s t e r n O k l a h o m a (Muskogee C o u n t y ) . 

C. W. Wilson, Jr„ 1935 (A, A. P, G, Bull,, vol, 19, No. 4, pp, 503-520). Crekola aa. 
memb. of Boggy ah.—Brown ss,, regularly bedded, blocky, medium texture, 10 ft. 
thick. Lies 1 0 ± ft. below Inolo Is, memb, of Boggy ond 6 ± ft, above Secor or 
Upper WIttevlUe coal, Nomed for fact that village of Crekolo, In E H sec. 10, 
T. 1< N., B. 17 E„ Is located on this ss, 

C r e s a p t o w n i r o n s a n d s t o n e . 

S i l u r i a n : W e s t e r n M a r y l a n d . 

C. K. Swartz, 1923 (Md. Geol. Surv. SIL voL, pp. 28-31). Cresaptown iron ss.— 
An Iron-rich ss. or lean "iron ore," of deep-red color, lying about 175 ft, above hose 
of Rose Hlll fm, [pre-Rochester port of Clinton fm,] and overlain by upper ah. 
beds of Rose HUl fm. Some of Cresaptown beds are distinctly oolitic; and Inter
bedded with the iron ss, are variable amounts of sh. Thickness 30 ft, a t P in to ; 
10 ft, at Cumberland, Contains fossils. 

C r e s c e n t f o r m a t i o n . 

E o c e n e ; N o r t h w e s t e r n W a s h i n g t o n . 

R. Arnold, 1006 (Geol, Soc, Am, Bull., vol. 17, pp. 451-468, map). Crescent fm.— 
Black basalt and greenish basalt tuff and tuffaceous sands, 1,200 ft, thick. Uncon. 
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nnderUes ClaUam fm. Named for occurrence in vldnity of Port Chrescent Com
prises region immediately W. of Crescent Bay and a prominent ridge extending from 
there eostword to Freshwoter Boy. Eocene fossils. 

Crescen t Ci ty beds . 
Miocene a n d P l i o c e n e : N o r t h w e s t e r n C a U f o m i a ( D e l N o r t e C o u n t y ) . 
J. S. DiUer, 1902 (U. S. G. S. BnU, 196, pp. 31-35). Somewhat simUar beds [to 

those northward ond southword from Point St. George, Del Norte Co., Calif., 
which consist of soft yellowish and gray shaly sss. and whitish shales full of Mio. 
fossils] occur by wharf ot Crescent City (Orescent Otty beda), and among their fos
sils Dr. [W. H.] DaU recognizes Pecten pormeJeei and Terebratalia hemphilli, spe
cies heretofore known only from southern Calif. Plio. It is probable that these soft 
Mio. and Plio. beds have a wide extent under the Pleis t of the low, broad coostol 
plain extending from Smith River to 3 mi, S. of Crescent City. 

Crescen t C r a t e r d a c i t e s . 
A g e ( ? ) : L a s s e n VolcaiUc N a t i o n a l P a r k , Ca l i fo rn ia . 
H. Williams, 1932 (Calit Unlv. Dept, Geol, Set Bull,, vol, 21, No, 8, geoL map). 

[See under Weat Prospect basalt.] 

C re s swe l l l i ines tone . ( I n C h a s e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 
G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 51). Oreaawell 

la.—Top memb. of WInfleld fm. Has been caUed the "concretionary Is." Persists 
from Nebr. to Okla. In a thickness of 4 to 11 ft. Is solid massive Is. a t most points 
in southern Kons,, but northward from there It carries large concretions, a smoU 
amount of chert, and ot most ploces is interrupted by o thin sh. neor middle. Be
comes less massive and non-concretlonory in its northern occurrence. Named for 
Cresswell Twp, Cowley Co., Eons, Type loc. on B. side of golf course, in NE. ^ 
Bee. 18, T. 34 S„ B. 4 B„ N. side of H. edge of Arkansas City. OverUes Grant sh. 
memb. of WInfleld fm. and underlies Luta is. in central and southern Kans. The 
Luta probably does not extend to Nebr., where OdeU sh. memb, of Enterprise sh. 
overlies Cresswell Is. [On p. 56 Luta Is, is included in Marion fm. On pp. 57-68 
Condro soys :] The Luta Is. is thought not to extend to northern Kans. and Nebr,, 
but it I s possible that port of lower gray zone of Odell sh. memb. of Enterprise sh. 
in this area may be correlative with it in age and thus represent a sh.-mudstone 
fades of its development. The Luto has a thickness of 7 ft. or more in central 
and southern Kans., reaching 18 tt . or more a t a few places. It appears t ha t 
some authors have osslgned too great a thickness to the Luta In various exposures 
by including part of Cresswell is,, and ^ e flnd its thickness a t type loc. not a s 
great as given by Dr, Beede. There is a small deformation at type loc and Luta-
Winfleld contact Is not very definite. Whether the Luto should be correloted.^wlth 
the WInfleld or with the Morion has not been determined to full satisfaction of 
aU geologists concerned, nor is it agreed that it is not a zone of CreSsweU Is. I t 
seems, however, that It was developed In the cycle which produced the Cresswell,^ 
in which deposition changed from Ume to lime and sh., becoming more sholy a t 
top OS a transition to lower zone of Odell sh. I t also appears that faunal content 
is not markedly different from that of WInfleld fm. 

R. C. Moore, 1936 (Kans. Geol, Boc. 10th Ann, Fleld Cont Guidebook, p. 12), treated 
Luto Is. OS top memb. of WInfleld Is, This change has not yet been considered 
by U. S. GeoL Survey tor its pubUcatlons. 

Cres ton q u a r t z i t e . 

P r e - C a m b r i a n : S o u t h e a s t e r n B r i t i s h Co lumbia a n d n o r t h w e s t e r n M o n t a n a 
( P u r c e l l R a n g e ) . 

E. A, Daly, 1905 (Canada Geol, Surv. Summ, -Eept, 1904, pp. 96-100; Am. Jour. 
ScL, 4th, vol, 20,-,pp. 186-1-), Creston qtzite.—WonderfuUy homogeneous, highly 
Indurated, thick platy structure, gray sss,, with occasional Intercalations of argill. 
material. Thickness 9,900 ft. Conformably underlies Kitchener qtzite. Both prob
ably pre-Camb. Occurs at i n t bdy, 49 Par., In section from Port HiU, Idaho, to 
Gateway, Mont. 

B. A. Daly, 1912 (C^anada Geol. Surv. Dept. Mines Mem. 38, map 4, 116° S6' to 
116°). (Treston fm.—GeneraUy thick-bedded gray qtzite ond metargillite:; aDme-
times dolomltlc. 

E. A. Daly, 1913 (Conoda Dept. Int. Rept. Chief As t , 1910, voL 2, pp. 120, 178). 
Named for station on Canadian Pacific Ry (In Kootenay Province, SE. part of 
B.C. ) . 
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Creston shale. (In Washington fonnation.) 
Permian: Western West Virginia and southeastern Ohio. 
E. V. Hennen, 1911 (W. Va. Geol. Surv. Rept. Wirt, Roane and Calhoan Counties, p. 

154). Creston red sh. or Creston Reds.—Dark red sh. with Is. nuggets. Thickness 
40 to 60 ft UnderUes Washington A cool ond overiies Lower Marietta ss. 

Named for occurrence at Creston Plats, 1 mi. E. of Creston, Wirt Co., 
W. Va. 

Crestone conglomerate phase. 
Permian: Southern-central Colorado (Sangre de Cristo Range). 
P. A. Melton, 1925 (Jour. GeoL, vol. 33, p. 812). The largest boulders In Upper 

Sangre de Cristo cgL have dlam. of 8± ft, but this extreme coarseness, even 
though It Is a very prominent feature near Crestone, is only of local development, 
and In both directions along the range the upper series becomes thinner and finer 
in grain. For this reason the coarse conglomeratic series has been nomed by the 
writer the Creatone conglomerate phase of the Upper Sangre de Cristo conglomerate. 
Near Crestone the coarse phase overlaps the Lower cgl. tmd rests on Pre-Camb. 
granite. Though on angular uncon. was not seen btw. the two divisions of 
Sangre de CrlBto cgl., it Is believed that further scorch In this area may reveal 
snch a breok. 

Creta dolomite. (In Blaine formation.) 
Permian: Southwestern Oklahoma (Greer and Jackson Counties). 
G. G. Suffel, 1930 (Okto. Oeol. Surv. BnU. 49, pp. 29-40, 42, 47, 48, 63). CVeta 

dol memb. of Blaine fm,—Very pure dol., light groy, fine-grained, porous, and in 
some places platy. Thickness 13" to 26". South of Mangum it lies 26 to 80 ft. 
below Mangum dol. memb. of the Blaine. Bests On 3 ft. of massive gyp. Occurs 
S. of Elm Fork. Named for station of Creta, In W. part ot Jackson Co. 

Cretaceous period (or system). 
The youngest system of Mesozoic era. The U. S. Qeol. Survey includes in 

it both Upper Cret. ahd Lower Cret. Some geologists, however, restrict 
tbe name to Upper Cret., while others restrict it to Upper Cret. plus some 
older deposits which are by most geologists included in Lower Cret. For 
deflnition see U. S. G. S. BuU. 7ei9, pp. 56-61. 

tCretaceous No. 1. 
A term applied in early repts of some pioneer American geologists (F. V. 

Hayden and others) to the rocks now known as Dakota ss. 

tCretaceous No. 2. 
A term applied In early repts of̂  some pioneer American geologists (P. V. 

Hayden and others) to the rocks now known as Benton sh. 

tCretaceous No. 3. 
A term applied In.early repts of some pioneer American geologists (F . V. 

Hayden and others) to the rocks now known as Niobrara Is. 

tCretaceous No. 4. 
A term applied in early repts of some pioneer American geologists (P. V. 

Hayden and others) to the rocks now known aa Pierre sh. 

tCretaceous No. 5. 
A term applied in early repts of some pioneer American geologists (F . V. 

Hayden and others) to the rocks now known as Fox Hills es. 

Cretacic. 
A variant of Cretaceous employed by some geologists. 

Crews sand. 
A subsurface sand, of Penn. age, in Garber pool, Garfield Co., central 

northern Okla,, which lies at 1,800 ft. depth, the Campbell sand lying 
at L700 ft. and the Garber sand at 2,000 ft. 
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CriU terrane. 
Upper Cretaceous: Northwestern Iowa. 
C. [R] Keyes, 1912 (Iowa Acad. Scl. Proc, vol. 19, pp. 148, 150). Crill chalks and 

laa., 100 ft. thick, underlie Hawarden sh. and overlie Woodbury [restricted] sh. 
AU included in Coloradan series. 

See Keyes' statement imder ^Dixon chalk. 
Named for old site of CriU mUI, on Sioux River, above Sioux City. 

Criner formation. 
Middle Ordovician; Central southern Oklahoma (Arbuckle Mountains). 
E. O. Ulrieh. Sec under West Spring Oreeh fm. 
C. E. Decker (1980) proposed abandoning Oriner for Bromide fm. Bee under 

Bromide fm.. Decker 1930 entry, also Decker and C. A. Merritt 1931 entry under 
Bromide fm. They discarded Criner fm. 

E. 0. Ulrlch, 1938 (Geol. Boc. Am. BuU., vol. 44, p. 106). Criner fm. should be 
retained. 

C. E. Decker, 1933, did not use Criner fm. See this entry under Simpson fm. 

Named for exposures at S. end of Criner HiUs, S. of Overbrook, Love Co. 

CrinervlUe Umestone member (of Hoxbar formation). 
Petmsylvanian: Central southern Oklahoma (Carter County). 
C. W. TomUnson, 1928 (Okla. Geol. Surv. BuU. 40Z, p. 15). About'600 ft. above 

Westhdmer memb. of Hoxbar fm. occurs Orinervitte la, memb, ot Hoxbar, 
10 or more- ft. thick. Lower layers locally crammed fuU of i''usut{>uie. 

C. W. Tomllnson, 1029 (Okla. Oeol. Surv. BuU. 46, pp. 42-43). Crinerville memb. 
is 10 to 30 ft. thick. Lies 400 to 600 ft. above Westheimer memb. Type loc. 
Is near center of Wi^ sec. 28, T. 5 S., B. 1 B., a few rods N. and NE. of 
CrinervlUe schoolhouse. 

C. W. Tomllnson, 1934 (A. A. P. O. BuU., vol. 18, No. 8, p. 1086). Becent troclng 
has proved Westheimer Is. to be some as Confederate Is. (basal memb. of Hoxbar 
fm.) and Westheimer Is. hos been dropped. (See under Confederate la. memb.) 
It has also proved that Union Dairy Is. is same as Crinerville Is., and Union Dairy 
has been dropped. 

tCrinoidal limestone. 
Descriptive term appUed In early repts to many Iss., of different ages, 

contaitUng crlnold remains. In early Pa., Ohio, W. Va., and Md. repts 
it was appUed to Ames is. memb. of Conemaugh fm. (Penn.). 

tCripple Creek breccia. 
Ter t ia ry : Cientral Colorado (TeUer County). 
W. Cross, 1896 (Colo. ScL Soc. Proc, vol. 6, p. 80). Cripple Oreele breooia.—Of 

volcanic origin. Contains nearly aU productive gold veins of Cripple Creek 
dist. 

Iu U. S. G. S. Pikes Peak folio. No. 7, 1894, Cross mapped this fm. as 
andesltic breccia. The geographic name is considered luinecessary and 
has faUen into disuse. 

Cripple Creek granite. 
Pre-Cambrian: Eastern Colorado (Pikes Peak) , 
E. B. Mathews, 1900 (Jour. GeoL, vol. 8, pp. 214-240). Cripple Creek type of 

granite.—Appears flner than Pikes Peak type and more evenly groined than 
Summit type. Is younger than Pikes Peak type. Most characterlstlcoUy developed 
in area to W. of line drawn from Lake George to town of Cripple Creek, and 
thence In o somewhot sinuous line to waters ot Oil Creek. Is saccharoldal with 
rectangular feldspars; poor in perthitlc feldspars, micropegmatlte, and fluorlte. 

W. Lindgren ond P. L. Ransome, 1006 (U. S. G. S. P. P. 64, pp. 20, 28). Cripple 
Oreeh granite cuts the gndss and schist ond probobly intrudes Pikes Peak 
granite. 

L. C. Graton, 1906 (V. S. G. 8. P. P. 64). Cripple Creek granite.—Light-red, medium, 
fairly even-grained; slight porphyritic appearance; quartz more abundant and 
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more evenly distributed than in Pikes Peak granite. Suffered much less sheoT-
Ing and deformation than Pikes Peak granite, and is undoubtedly younger than 
Pikes Peak granite. Contains streoks and patches of reddish to dark-gray gneissic 
rocks. 

G. I. Finlay, 1916 (U. S. G. S. Colorado Springs foUo, No, 203), In Colorado Springs 
and Manitou quads. Cripple Creek granite occurs In a few small irregular masses 
and Ln numerous thin dikes that cut Pikes Peak granite. 

On 1935 Colo. geol. map included in Front Range granite group. 

Cripple Deer sandstone member (of Alsobrook formation). 
Mississippian: Northeastern Mississippi (Tishomingo County) and north

western Alabama. 
W. C. Morse, 1928 (Jour. GeoL, vol. 36, pp. 31-43). Cripple Deer as. memb.— 

Upper third [30 ft.] of Alsobrook fm. on Cripple Deer Creek. Impregnated with 
petroleum residue; lorgely barren of fossils. 

W. C. Morse, 1930 (Miss. Geol. Surv. BulL 23, pp. 17, 128, 179, 182). Cripple 
p e e r aa. memb.—Upper memb. of Alsobrook fm. At type loc. consists of 3 6 ^ 
f t of thin-bedded ss. to sondy sh., ripple-marked and with wovy deposition 
Unes; much of It Impregnated with ospbolt. Type loc. olong highway on N. side 
of Cripple Deer Valley [Miss, and Alo., occording to bis mop]. 

Cristobal limestone. 
O r d o v i c i a n : S o u t h e r n N e w Mexico . 
C. [R.] Keyes, 1915 (lowo Acod. Set Proc , vol. 22, pp. 257-259; Conspectus of geol. 

fms. of N. Mex., pp. 4, 6) . Criatobal Isa.—Main body of late Ordoviclc Is. section in 
Franklin, Caballos, Pro Cristobol, ond Mimbres Ranges. Thickness 165 f t 

Cristobal formation. 
Cretaceous: Southern Mexico. 
W. A. VerWiebe, 1925 (Pan-Am. GeoL, vol. 44, p. 132). Named for excellent out

crops near city of San Cristobal, in central Chiapas. 
C. Schuchert, 1935 (Hist. geol. Antiilean-Carlbbean region, p. 328), assigned "San 

Cristobal Is. of VerWiebe, 1925" to Lower Cret. 

C r i t l z e r l imes tone . 

See C r l t z e r Is., c o r r e c t spel l ing. 

C r l t z e r l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

R. C. Moore, 1932 (Kans. Geol. Soc 6th Ann. Field Cont Guidebook, pp. 90, 07). 
[See under Schuberi Creek Is.] Named elsewhere in this Guidebook by Jewett. 

J. M. J e w e t t 1932 (pp. 99, 100, 103 of book cited above). Critlzer Is. is second 
Is. lentil from base of Swope fm. It is brown, earthy, massive, and varies 
from on oolite to o dense crystalline Is. A large Bellerophon abundant Thick
ness locally 15 ft. To S. pinches out near Linn-Bourbon Co. line. Type loc. is 
S. of Critlzer, Linn Co., In sec. 17, T. 22, R. 23 E. Is believed to extend weU 
Into Mo. 

R. C. Moore, 1936 (Kans. GeoL Surv. Bull. 22, pp. 74-75, 80). Critzer is correct 
spelling. Jewett classed it as memb. of Swope fm., and, according to F. C. Greene, 
N. D. Newell, and me, based on 1934 field work, assigned it to erroneous position 
above Schubert Creek Is. I t Is believed by Greene ond me to bc = "Frogmental 
Is." of Iowa geologists. For present recognition of "Crltzer" as o named memb. 
of Bourbon fm. is withheld, although It may prove to be useful name for a 
marker bed near top of Bourbon fm. from Linn Co., Kans., northeastward. 

Croasdale quartzite. 
SUurian: Northeastern Pennsylvania (Delaware Water Gap region). 
A. W. Grabau, 1913 (Geol. Soc Am. Bull., vol. 24, p. 479). Croasdale qtzite.— 

Qtzitic ss. underlying Decker Ferry beds and uncon. resting on 15 ft. of 
greenish shales that overlie BossardviUe Is. in Kittatinny Valley. Apparently 
represents Sylvania horizon of Mich. A detailed study of the fms. as exposed in 
Broodhead Creek section of Pa., will soon be published by Miss E. Kurtz. 

T h e compUer c a n n o t flnd a n y r e c o r d of Mis s K u r t z h a v i n g p u b l i s h e d t h e 
p romised p a p e r , a n d t h e fo rego ing is only record of C r o a s d a l e q tz i t e . 
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C r o a t a n s a n d . 

P l iocene ( l o w e r ) : C o a s t a l P l a i n of N o r t h C a r o l i n a n o r t h of H a t t e r a s a x i s . 

W. H. DoU, 1892 (Wagner Free Inst. Scl. Trans., vol. 3, pt. 2, pp. 209, 213-216). 
For the beds found along estuary of Neuse River, N. C , the local Indian name of 
Croatan beds may be used. [Fossils listed.] Th'e Croatan beds are obviously 
newer than those of the Waccamow, yet.when compared with the admitted Pleist 
beds of S. C , such as those of Simmon's Bluff, the presence in the Neuse of 41 
out of 96 species which have not been known later than PUo. forbids us to re
gard the founo as later than Plio. 

W. C. Mansfleld, 1928 (U. S. G. S. P. P. 150, pp. 134-140), after a study of typical 
Croatan deposits and their fossils, discovered that beds of both Plio. and 
Pleist. age had been Included In the fm.. and he restricted the name to the 
Plio. beds, which consist chiefly of coorse ferruginous more or less fossiliferous 
sand rising to on observed max. height of about 4 ft. obove the beach, and are 
uncon. overlain by Pleist beds. He also changed name to Croatan sand. 

Now r e g a r d e d a s a p p r o x . = W a c c a m a w m a r l , a n a m e app l i ed to t h e P l io . 

depos i t s S. of H a t t e r a s a x i s . 

N a m e d for d e v e l o p m e n t a r o u n d C r o a t a n , n e a r N e u s e R ive r , C r a v e n Co. 

C r o c k e t t m e m b e r . ( I n C l a i b o rne g r o u p . ) 
E o c e n e : E a s t e r n T e x a s ( H o u s t o n to S a b i n e C o u n t i e s ) a n d n o r t h w e s t e r n 

L o u i s i a n a . 

A. C. EUIsor, 1929 (A. A. P. G. BulL, voL 13, pp, 1339-1346), Crockett memb. of 
Claiborne fm.—Name proposed by E, A, Wendlandt and G, M. Knebel for that 
memb. of Claiborne fm. in Tex. which occurs below Mllams memb. and abovu 
Sparta sand memb. At type loc, in vicinity of Crockett, Houston Co,, the Cock
fleld overlies the Crockett, overlapping the Saline Bayou ond "Milams members, A 
composite section extending from 1.8 ml. N. of Crockett on Palestine road to 2.6 
mi. SW. of courthouse on Midway rood, is as toUows (descending) ; (1) calc, 
brownish gray, fossiliferous cloy with zone of smoll ferruginous concretions, 15 ft . ; 
(2) brown, medium-flne sand, 2 ft . ; (3) grayish-brown cloy with sand partings 
and a few ferruginous concretions, 14 ft. ; (4) brown clay, much weathered, 30 
ft . ; (5) brown, sandy clay with streaks of laminated cloy, much weathered, 30 
f t ; (6) ferruginous glauconitic ss., 1 ft . ; (7) groy sondy clay with streaks ot 
weathered glauconitic ss., 10 ft . ; (8) gray, calc, fossiliferous clay and choco
late-brown carbonaceous clay with streaks of Ught-gray sond, 25 ft. ; (9) fer
ruginous sond, cross-bedded, and clay lumps, 5 ft.; (10) groylsh-brown cloy with 
selenite, 30 ft. 

E. A. Wendlandt and G. M. Knebel, 1929 (A. A. P. G. Bull., vol. 13, pp. 1351, 
1360-1361). Crockett fm.—Chocolate brown and gray clay containing some beds 
of fossiliferous glauconite with concretionary zones of fossiliferous brown sandy 
Is., some thin beds of sand, clay, Ironstone concretions, and in places is calc. 
Thickness 350 to 450 ft. Underlies Mil.ams memb. of Cook Mountain fm. Overlies 
Sparto sands. Where overlain by Yegua fm. the contact is transitional and is 
usually sdected where the last macro fossils appear. Well exposed SW. of 
Crockett, Houston Co., Tex. 

I n e a s t e r n T e x . t h e s e beds a r e t r e a t e d a s a m e m b . of Cook M t n fm. by 

U. S. Geol. S u r v e y a n d in L a . a s a m e m b . of St . M a u r i c e fm. 

F. B. Plummer, 1933 (Unlv. Tex. BuU 3232, pp. 612, 655-1-). Crockett fm.—Underilea 
Cockfleld fm., overlies Sparta fm., and includes Little Brazos Is., Mbseley Is., and, 
a t base, Eaton greensand lentil. 

H. B. Stenzd, 1935 (Unlv. Tex. BulL 3501, pp. 267-279), restricted Crockett to the 
100 ft. of partly marine beds above Moseley Is. and named the 85 ft. of underly
ing beds In Stone City section, Burleson Co., the Stone City beds. He included in 
his Etone City beds the Moseley Is. and Eaton greensand lentil of Renick, and 
stated that Crockett as restricted included a cgl. at basewhich rested discon. on 
Moseley Is. 

C r o g h a n m o r a i n e . 
P l e i s t o c e n e : N o r t h w e s t e r n N e w T o r k (Lowv i l l e q u a d r a n g l e ) . 
A. F. Buddington, 1934 (N. Y. State Mus. BuU. 296, p. 41). Well-deflned rldge 

from Just W. of Petrles Comers nearly to Croghan. 
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Croghan syenite granite complex. 
Pre-Cambrian: Northwestern New Tork. 
See under Diana syenite complex. 

Croghan West moraine. 
Pleistocene: Northwestern New Tork (LoWviUe quadrangle). 

A. F. Buddington, 1934 (N. Y. State Mus. BuU. 296, p. 42). Lies about 1 ml. W. 
of Croghan moraine and parallel to It from 2 mi. E. of Bush's Landing to Beaver 
River. Can be traced intermittently 6 mi. farther, to NW. of Croghan. 

C r o i x a n . 

C r o i x i a n . 
V a r i a n t s of S t . C r o i x a n se r i e s t h a t a r e u.sed by some geologis ts . 

C r o m w e l l s and . 
A s u b s u r f a c e sand , of e a r l y P e n n . age , in Cromwel l fleld, Seminole Co., 

c e n t r a l Okla . 

C. 0. Risen and J. R. Bunn, 1924 (Pet. Engineering in CromweU oil fleld, Seminole 
and Okfuskee Counties, Okla., Reprint from Mid-Continent Oil and Gas Assoc. 
Year Book, Dec. 1, 1924, p. 7) . CromweU aand zone top Is penetrated at 3301 
to 3557 ft. depth. Thickness 125 to 174 ft. Lies 175 to 250 ft. below Harjo sand 
and 300 to 370 ft. below Brunoer sand. All Penn. 

A. I. Levorsen, 1927 (A. A. P. G. Bull., vol.. 11, No. 7 ) , showed Cromwell sa. as 
undei:lying Pitkin Is. [Miss.] in south-central Okla., and as older than Gllcrease 
sand. 

A. 1. Levorsen, 1928 (Okla. Geol. Surv. Bull. 40BB, p. 17). [See under Lyons Is., 
also under Papoose aand (of Okla.).] 

This sand at its outcrop has been named Union Valley ss. memb. of 

Wapanucka Is., by R. V. Hollingsworth (1934), and said to compose 

middle memb. of the Wapanucka, which is of early Penn. (Pottsville) 

age. 

Cromwell moraine. 
Pleistocene (Wisconsin stage) : Northeastern Minnesota. 

F. Leverett, 1928 (U. S. G. S. P. P. 154). Named for CromweU, Carlton Co. 

Crooked River formation. 

Recent ( ? ) : Central northern Oregon (Cascade Moimtains). 

E. T. Hodge, 1927 (Geol. Soc. Am. BuU., voL 38, p. 163). The Crooked River fm. 
partially flUs great canyons cut In the Madras fm. and has been cut Into canyons. 
In the high Cascade Mountains the drainage Is deranged by the recent lavas. 
[All there is about_ Crooked River fm. and Madras fm. As the other fms. 
are described in ascending order, and as this is described • after Deschutes sand, 
"probably post-Pleistocene," it Is assumed it is probably Recent Was this Intended 
as a name for the intracanyon lavas that Hodge soys overlie his Cascade fm. ?] 

Crooks complex. 

Pre-Cambrian: Central Arizona (Bradshaw Mountains). 

T. A. Jaggar, Jr., and C. Pahiche, 1905 (U. S. G. S. Bradshaw Mtns folio. No. 
126). Crooka complex.—Is closely associated with Bradshaw granite, but differs 
from it in that it Is marked by alternations of diorite, apllte, gabbro, schist, 
and granite. Is lorgely Intrusive Igneous, and trend of Its bonds is often trons-
verse to adjacent schists. In places It merges into Bradshaw granite. Although 
mapped as a single fm. it Is really a mixture of diorite-granlte and schist units In 
bodies too small to be differentiated on the map. The granite of the complex is 
Identical with Bradshaw granite. Tbe fm. is probably Algonkian. Named for 
exposures in Crooks Canyon in NW. part of this quad. 

Cropsey m o r a i h i c sys tem. 

P l e i s tocene (Wiscons in s t a g e ) : C e n t r a l e a s t e r n I l l inois . See F. Leve re t t , 
1899 (U. S. G. S. Mon. 38, p. 2 5 8 ) . Cropsey R i d g e r u n s p a s t Cropsey , 
M c L e a n Co. 
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tCropsy Peak type. 
A field named applied by E. S. Larsen to part of Fisher quartz latite on 

Cropsy Peak, Platoro-Summitville region, SW. Colo. (See Colo. Geot 
Surv. BuU. 13, 1917.) 

Crosby sandstone. 
Upper Devonian: Western central New Tork (Keuka-Seneca Lake region). 

I. W. Fox, 1932 (A. A. P. G. Bull., vol. 16, No. 7, pp. 677, 681, 687). Crosby ss.— 
Heavy, massive, brown ss., in 2 or more members, 6 ft. or less In thickness: in 
places weathers reddish brown. [According to scale of columnar section the 6 ft. 
is total thickness of Crosby ss.] The upper members are more massive and 
extremely hard. Rests on West River fm. and is basal memb. of Standlsh fm. 
in Keuka and Seneca Lake area. 

Cross Cut sand. 
A subsurface sand in Cross Cut-Blake dist.. Brown. Co., north-central 

Tex., that lies at 1,200 ft. depth, near div. line btw. Strawn and Canyon 
groups (Penn.), but whether it is of late Strawn or early Canyon age 
cannot be determined because of absence of Palo Pinto^Is. (See E. D. 
Klinger's rept on the Cross Cut-Blake dist.. Brown Co., Tex.) In 
Burkett deep well, Coleman Co., it lies at 1,400 ft. depth. 

Cross Lake group. 
Pre-Cambrian: Manitoba (Cross Lake area) . 

H. C. Horwood. 1935 (Roy. Soc. Canada Trans., 3d ser., vol. 29, sec. 4, p. 140). 

Cross Plains sandstone. 
Pennsylvanian : Western Arkansas coal field and central eastern Oklahoma. 

A. Winslow, 1S96 (N. Y. Acad. Scl. Trans, vol. 15, p. 51). Cross Plains sa.—Ss. 50 
to 200 ft. thick, lying near or 40 ft. below top of Appleton stage. Overlies Russell
vlUe shales. [Derivation of name not stated.] 

Is a part of Atoka fm. 

Cross Plains sand. 
A subsurface sand, of Penn. age, in Baum fleld, CaUahan Co., north-central 

Tex., lying at 1,650 ft. depth. 

tCross Timbers. 
See under tUpper Cross Timbers and fLower Cross Timbers. Named for 

development in physiographic province in eastern Tex. locally caUed 
"Cross Timbers." 

Crosswicks clay. 
Upper Cretaceous: New Jersey. 
T. A. Conrad, 1869 (Am. Jour. ScL, 2d, vol. 47, pp. 359-360). Crosswicks group.— 

The lower beds of eastern Cret. are exposed in sections of the deep cut of Chesa
peake and Delaware Canal and at Cro.sswlcks. Fossils [listed]. 

W. B. Clark, R, M. Bagg, and G. B, Shattuck, 1897 (Geoi, Soc, Am, Bull, vol. 8, 
pp. 315, 329). CrosavHcks clays.—Chiefly very dark-colored or black clays, at times 
slate or drab-colored toward top, or, as in vicinity of Matawan Creek, inter
stratified with layers of white sand; the dark cloys frequently glauconitic. 
Named tor village of Crosswicks, on Crosswicks Creek, Burlington Co. Composes 
lower part of Matawan fm. In Monmouth, Middlesex, Mercer, Burlington, and 
Camden Counties, N, J, 

W, B. Clark, 1904 (Am. Jour. Scl, 4th, vol. 18, pp. 435-440). The Crosswicks clays 
Include Woodbury clay bed above and Merchontvllle clay bed below, and compose 
basal part of Matawan fni. [group]. 

Based upon recent field work of C. W. Carter (under supervision of L. W. 
Stephenson), the U. S. Geol. Survey has recently adopted Crossvpicks 
clay for the deposits in region of Chesapeake and Delaware Canal, Md. 
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a n d Del., w h i c h inc lude t h e e q u i v a l e n t s of M e r c h a n t v i l l e antJ W o o d b u r y 

fms . of N. J. , b u t w h i c h can no t be d i f fe ren t i a ted e i t h e r l i tho logica l ly or 

f auna l l y . Crosswicks w a s o r ig ina l ly i n t r o d u c e d to inc lude t h e M e r c h a n t 

vi l le a n d W o o d b u r y fms . of N. J . , w h i c h can be d i f fe ren t ia ted , a n d for 

t h a t r e a s o n t h e n a m e w a s m a n y y e a r s a g o d i s c a r d e d by U. S. Geol. 

S u r v e y a s u n n e c e s s a r y . I t is now, howeve r , cons ide red m o r e d e s i r a b l e 

to u s e Cross ic icks in t h e C a n a l reg ion of Md. a n d Del . t h a n t o i n t r o d u c e 

local n a m e for t h e undiff. W o o d b u r y a n d M e r c h a n t v i l l e de iwsUs of t h a t 

a r e a . 

C r o t o n l imes tone . ( I n St . L o u i s l imes tone . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n I o w a . 

P. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, p. 231). Croton Is. substituted 
for "Springvale beds" of Bain, for lower memb, of St. Louis Is. in Iowa, because 
the beds at Springvale are now believed to be of Keokuk age. Discon. underlies 
Verdi or Upper St. Louis Iss. and overlies Spergen fm. Consists for most part 
of massive, compact, buff to brownish dolomitic Is., but frequently these beds 
are found to grade laterally in short distances into dense, fine-grained gray 
nondolomitic Is. Again, the two phases may have au interbedded relationship. 
Is brecciated at many localities. 

N a m e d for e x p o s u r e s in v ic in i ty of Cro ton , L e e Co. 

C r o t o n g y p s u m . 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( S t o n e w a l l C o u n t y ) . 

A. M. Lloyd and W. C. Thompson, 1029 (A. A. P. G. Bull., vol. 13, pl. 9) . [Croton 
gyp. is shown as higher In section than Eskota dol. and lower than Memphis ss., 
all of which are included in so-called Whitehorse-Cloud Chief fm. Is mapped in 
Stonewall Co. Derivation of name uot stated.] 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 167). Croton gyp. is same as Eskota 
gyp. ond Is discorded. 

C r o t o n F a l l s h o r n b l e n d i t e . 

Age ( ? ) : S o u t h e a s t e r n N e w T o r k ( W e s t c h e s t e r a n d D u t c h e s s C o u n t i e s ) . 

C. R. Fettke, 1914 (N. Y. Acod. Scl. Annals, vol. 23, p. 228). Croton Falls horn
blendite.—Massive, dark-green, coarsely crystalline hornblendite, A basic intrusive. 
Starts a t Croton Falls and extends as a ridge, 2'/j ml. long nnd i^ ml. wide, in NE, 
direction on E, side of Croton River, Associated with Manhattan schist, 

C r o u s e l i m e s t o n e m e m b e r (of Ga r r i son s h a l o ) , 

P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a ( O s a g e C o u n t y ) , 

K, C. Heald, 1916 (U, S, G. S. Bull, 641B, pp. 21, 22), CrOHSe Is—A prominent Is., 
3 ± ft, thick, which lies 70+ ft, below Wreford Is, and 50 ft. above Cottonwood Is. 
in Foraker quad., Osage Co. Characteristic features are form of outcrop, which 
shows many large massive blocks ; nbsence of recognizable fossils In any abundance, 
with exception of small Fusulinas, which are plentiful; and presence of many 
smooth round holes, which arc vertical or steeply inclined to the bedding. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8) , used this name in SE, Nebr, 
See under Bigelow Is. fm. 

N a m e d for C r o u s e Hi l l , P o r a k e r quad , , C s a g e Co, 

C r o w d u c k L a k e c o n g l o m e r a t e , 

P r e - C a m b r i a n : O n t a r i o . 

L Greer, 1931 (Ontario Dept. Mines 39th Ann. Rept , pt. 3, p. 47). 

C r o w l e y a n se r ies . 

A t e r m in t roduced by C . , [ R . ] K e y e s ( I o w a Acad . Sci. P r o c , vol. 22, p. 252, 
1915) for ea r ly T e r t dej iosi ts of Mo. De r iva t i on of n a m e not s t a t ed . 
In Pi in-Am. G e o t , vol. 39, No. 4, 1923, p . 320, h e used C r o w l e y a n to 
inc lude Wi lcox g r o u p a n d P o r t e r s C reek c lay of 111. 
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C r o w n c o n g l o m e r a t e . 

U p p e r C r e t a c e o u s (Gulf se r i e s ) : W e s t e r n T e x a s . 

J. A. Udden, 1907 (Univ. Tex. Bull. 93, pp. 66-67). Crowjv cff!.—Three cgls., each 
10 or 20 ft. thick, Interbedded with s t ra ta resembling typical Chisos beds. Many 
of pebbles and bowlders well roimded ; most of them consist of various kinds of 
lavas and trap rocks, but lss. ore olso well represented, and some of these contoln 
Lower Cret foBsUs. Regarded as uppermost par t of Chisos beds. 

N a m e d fo r C r o w n P e a k , B r e w s t e r Co. 

C r o w n P o i n t l i m e s t o n e . 
L o w e r O r d o v i c i a n : E a s t e r n N e w T o r k ( C h a m p l a i n V a l l e y ) . 

H. p . Cushing, 1905 (N. Y. State Mus. Bull. 95), adopted the subdivisions of the 
Chazy proposed by E. Brainerd and H. M. Seely In 1888 (Am. (Jeol., voL 2, pp. 
323-330), as explained under Chazy group, ond proposed Crown Point Is. for group 
B or middle Chazy, probably from exposures ot or near Crown Point, Essex Co. 

t C r o w R i d g e se r i e s . 
C r e t a c e o u s a n d J u r a s s i c : W e s t e r n c e n t r a l M o n t a n a ( E l k h o r n r e g i o n ) . 

W. H. Weed, 1901 (U. S. G. S. 22d Ann. Eept., pt. 2, pp. 399-455). Crow Ridge fm. 
[on mop]. Crow Ridge aeries [text heading].—Altered arglU. siUceous rocks— 
hornstone, odinoles, and qtzites—comprising oU Mesozolc rocks of Elkhorn min. 
dist. Thickness 1,680 ft. Overlain by andesltes. Underlain by Quadrant fm. 
Named for SW. spur of Crow Peak, to which name "Crow Rldge" is appUed. 

I n c l u d e s p a r t o r a l l of Co lo rado sh., K o o t e n a i fm., a n d E l l i s fm. 

Crow R i v e r m o r a i n i c s y s t e m . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n M i n n e s o t a ( H e n n e p i n a n d 

a d j a c e n t c o u n t i e s ) . 

F. Leverett, 1932 (U, S, G. S, P, P. 161, pp, 84-86). Includes Anoka and Montrose 
moraines. Named for Crow River drainage basin in Hennepin and adjacent 
counties. 

C row ' s Mil l l imes tone . ( I n M c L e a u s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l w e s t e r n I l l i no i s (Spr ingf ie ld q u a d r a n g l e ) . 
T. E. Savage, 1915 (IU. Geol. Surv, BuU, 20, pp. 99-107). Crow's Mill Is. Is in 

McLeansboro fm. 176 ± ft, above coal No, 7 In Springfleld quod, 
G. H. Cody, 1921 (III, Geol. Surv. Cooperotlve Min. Ser. Bull. 26). Crows MiU la. 

of Sprlngfleld region lies 230 ± t t . above coal No. 6 and may = elthei Garllnvllle or 
Shoal Creek Is. [On p. 37 he says It lies 275+ tt . obove coal No. 6! On p. 43 he 
says it is probably some as Carlinville Is.] 

J . E. Lamar and H. B. Wlllman, 1034 (IIL Geol. Surv. Bull. 61, pp. 129-138). 
Macoupin la. [new (?) name] Is 4 to 7 f t thick locally In Sangamon Co. ond Is 
known os Crows MUl Is. 

C r o w s n e s t vo lcan ics . 
C r e t a c e o u s : A l b e r t a a n d B r i t i s h Columbia , 
W. W. Leoch, 1912 (Conada Geol. Surv. Summ, Rept, 1911, p. 197). 

C row W i n g f o r m a t i o n . 
H u r o n i a n ( u p p e r ) : C e n t r a l M i n n e s o t a ( C r o w Wing , Ai tk in , a n d C a s s 

C o u n t i e s ) . 

C. Zapffe, 1930 (Lake Superior Min. Inst. Proc , voL 28, pp. 101-106). The Upper 
Huronian (Cuyuna series) of Cuyuna d i s t Is Uthologlcally divided Into 3 conform
able fms. (descending) Crow Wing fm., Aitkin fm., and basal cgl. The Crow 
Wing Is divided Into Cuyuna memb. (above) and EmUy memb. (below). 

See 'ander C u y u n a m e m b . a n d E m U y m e m b . A p p a r e n t l y n a m e d for ftow 

W i n g Co., in N . p a r t of w h i c h i t cove r s a l a r g e a r e a . 

C r u s e oU zone . 
T e r t i a r y : T r i n i d a d . 

Q. A. Macready, 1920 (Am. Inst. Min. and Met. Engrs. Trans, [preprint 10171, p. 9 ) , 
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Cruse sand. 
Miocene: Trinidad. 
G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol., No. 7, p. 63). 

tCrusher ledge. 
A descriptive term applied in early Mo. repts to the Is. capping the bluffs 

at Kansas City. R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 112, 
121), s ta ted: "Crusher ledge" at Kansas City is Argentlhe Is. 

tCrusher Hill alternating shales and limestones, (In Council Grove group,) 
Permian: Central Kansas, 
L. C, Wooster, 1905 (The Carbf, rock system of eastern Kansas, p. 9), [No descrip

tion except statement that thickness Is 140 ft, aud that the beds form lower 
part of Strong City beds, underlie Strong flints [Wreford Is,] and overUe.12 tt. of 
sh. [Florena] which rests on Cottonwood Is. Derivation of name not stoted:] 

Same as Neosho sh. memb., older name. 

Cryptozoic eon. 
A term applied by C. Schuchert and C. O, Dunbar (Textbook geol., pt. 2, 

pp. 70, 82+, 1933) to the pre-Camb. rocks as a whole, which they 
divided iuto Proterozoic and Archeozoic. Derived from the Greek 

(cpi/TTis, hidden. 

tCrystal sandstone. 
A shortened form of ^Crystal City ss., employed by C. [ I t ] Keyes. 

Crystal Beach moraine. 
Pleistocene (Wisconsin stage) : Southern Ontario. Shown on moraine map 

(flg. 8) in U. S. G. S. Niagara folio (No. 190), p. 17. Probably same as 
Alden moraine of N. T. 

tCrystal City sandstone. 
Lower Ordovician: Eastern Missouri. 
A. Winslow, 1894 (Mo. Geol. Surv. vol. 6, pp. 331, 352, 358). Crystal City ss.—Brittle 

white ss,, 50 ft, thick, underlying Joachim Is, and overlying Potosl Is,, in SE, Mo, 
Discarded many years ago, as a local term for St. Peter ss., the older 

name. 
Named for exposures at Crystal City, Jefferson Co. 

Crystal Dale moraine. 
Pleistocene: Northwestern New Tork (Lowville quadrangle). 
A, F. Buddington, 1034 (N. Y. State Mus. Bull. 206. p. 41). Extends N. from S. 

edge of Lowville quad, through Puffer School aud Just W. of Crystal Dale to 
within VJ mi. of Strifts School, thence bends to E. and extends 2'/j mi. farther N., 
passing about a mi, E. of Kirschnerville, At S, end appears to merge with 
DI<'ob .moraine. 

Crystal Falls limestone member (of Harpersville formation). 
Pennsylvanian: Central northern Texas (Stephens County, Brazos River 

region). 
F. B. Plummer and R. C. Moore, 1022 (Jour. GeoL, vol. 30, pp. 24, 31, 39). 

Crystal Falls Is. memb.—In lower part of Harpersville fm., • of Cisco group. 
Occurs in vicinity of Crystal Falls, Stephens Co. 

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 161-164). 
Crystal Falls la. lentil of Harpersville fm.—Lowermost Is. of HarpersvillG fm. 
Lies 40 to 80 ft. above base of the Harpersville. Consists of yellow or gray la., 
nodular, weathering locally red or purple, with av, thickness of 2 or 3 ft. 
Lies 60 to 80 ft. below Belknap Is. lentil of Harpersville. [Plummer and Moore 
distinctly showed. 3 other lss. in interval btw. Crystal Falls Is. and Belknap Is., 
one of which is so-called "Upper Crystal Falls Is." ot Bubsequent repts.] 

The geol. maps of Coleman, Shackelford, and Stephens Counties issued 
by Tex, Bur, Econ, Geol. In Feb,, May, aud June, 1929, applied "Lower 
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C r y s t a l F a l l s Is ." t o t h e C r y s t a l P a U s Is. of P l u m m e r a n d Moore , a n d 
caUed a Is. l y i n g 10 t o 20 f t a b o v e t h a t Is. t h e " U p p e r C r y s t a l F a l l s Is ." 
T h e y g a v e t h e t h i c k n e s s of t h e l o w e r Is. a s 5 t o 10 ft. a n d of t h e u p p e r 
Is. a s 5 ft. E , H . Se l l a rds , 1933 (Un iv . Tex , BuU 3232) , a d h e r e d t o 
C r y s t a l F a l l s Is, of P l u m m e r a n d Moore , w h i c h is p r e s e n t a p p r o v e d 
defini t ion of U. S. G e o t Su rvey . 

C r y s t a l F a l l s f o r m a t i o n . 

Uppe r H u r o n i a n : N o r t h e r n M i c h i g a n ( C r y s t a l F a l l s d i s t r i c t ) . 

J. Zlnn, 1933 (Mich. Acod. Scl., Arts, ond Le t t , vol. 18, pp. 446-448, 454). 
Crystal Falls iron fm.—In the post the Iron fm. In Upper Huronian of Crystal 
Fails dist. has been called Vulcoti memb. of MiolUgamme s i But the true 
Vulcan of Menominee ronge is now thought to be Middle Huronian. For this 
reason the Iron fm. a t Crystal Falls will be referred to In this paper as 
Crystal Falla fm. It consists of rather thick horizons of cherty siderlte, Inter-
layered with thinner horizons of ferruginous or graphitic si. The whole Iron 
fm. Is of conslderoble thickness If the interlayered slotes be Included. I t rests 
cohfonnobly on the footwall graphitic slates, and is conformably overlain by 
the hanging-wall sediments. Has been traced almost continuously to Iron River 
d is t to W. and to Florence d i s t to S. 

t C r y s t a l F a l l s se r ies . 

A t e r m app l i ed in some e a r l y r e p t s to t h e H u r o n i a n r o c k s of C r y s t a l F a l l s 

d i s t , Mich. 

Crystal Mountain sandstone. 
O r d o v i c i a n (7 ) ( L o w e r O r d o v i c i a n ?) : S o u t h w e s t e r n A r k a n s a s a n d sou th 

e a s t e r n O k l a h o m a . 

A. H. Purdue, 1909 (Geol. Soc. Am. BuU., vol. 19, p. 557; Slates of Arkansas, Ark. 
Geol. Surv., pp. 30, 32). Oryatal Mtn aa.—Lower 300 ft. massive, coarse-grained, 
white SB. which weathers light brown ; upper 400 ft. massive ss. Interbedded with 
black to gray sh., the sh. In places altered to ribboned sL In many par ts of 
fm. the lower ss. Is thickly set with network of quartz veins from thickness of 
knife blade to several Inches; in other parts there are Assures from several 
inches to several ft. wide the walls of which ore lined with mogniflcent clusters 
o ' .quartz crystals, which gave rise to name of Crystal Mtns. Overlies, probably 
uncon.. Collier sh . ; giodes Into overlying Ouochlta sh. 

H. D. Miser, 1917 (U. 8. G. S. BuU. 660, pp. 67-68). "Ouachita sh." divided Into 
3 fms. and abandoned. The basal of the 3 fms. (here named Mazam ah.) rests 
on Crystal Mtn ss. as here deflned. The middle of the 3 fms. (here named 
Blakely aa.) was In 1909 regarded by Purdue os upper part of Crystal Mtn ss., 
but has since been determined by Purdue and writer to occur in middle of 
"Ouachita sh." The Crystal Mtn aa. os here deflned consists of 850 ft. of 
coarse-grained massive gray to brown ss., calc in places, with a cgl. at base which 
contoins Is. and chert pebbles derived from underlying Collier sh. Clusters of 
quartz crystals are found in flssurcs at many places. Has not yielded any 
fossils, but from strat. position is tentatively assigned to Ord. Rests uncon. on 
Collier sh. 

N a m e d for C r y s t a l M t n s , M o n t g o m e r y Co., Ark . 

C r y s t a l P a s s l i m e s t o n e m e m b e r (of S u l t a n U m e s t o n e ) . 

D e v o n i a n : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) . 

D. P. Hewet t 19.11 (U. S. G. S. P. P. 162, pp. 10, 15, etc.) . Oryatal Pats la. 
memb.—Very thin-bedded Ught blulsh-gray Is., ot porcelaln-like texture, without 
fossils or chert- "rblckness 150 to 260 ft. Top memb, of Sultan Is. Underlies 
Dawn Is. memb. of Monte Cristo Is. (Dev.) and overlies Valentine Is. inemb. of 
Sulton Is. Named for Crystal Pass, sec. 2, T. 25 S., R. 58 E. 

C u b a s a n d s t o n e . 
U p p e r D e v o n i a n : W e s t e r n Nevv T o r k . 

J. M. Clarke, 1902 (N. Y. Stot^ Mus. BulL 52, pp. 524-528). Cubo ss. Is separated 
from overlying Wolf Creek cgL by 600 ft. of beds containing common Chemung 
species, and rests on recognized Chemung deposits. 
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J. M. Clorke, 1903 (N. Y. State Mus. Hdb, 19, p, 25). Cuba sa. lies neor middle 
of Chemung beds In Cattaraugus and Allegany Counties. 

L. C. Glenn, 1903 (N, Y, State Mus, BulL 69, p. 968), Cuba ss. lentil,—Medium 
to coarse grained, somewhat arkosic ss., usually light cream colored. Thickness 
10 to 15 ft. Exposed in quarry a few rods E. ot Erie depot a t Cuba, Allegany 
Co. Included in Chemung beds, about 40 ft. above their base in Olean and 
Solamonco quods. 

(5. H. Chodwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69). Cuba aa. Ues strati
graphically below Glrord sh. and obove Northeast sh. 

G, H. Chadwlck, 1924 (N. Y. State Mus. Bull. 251, pp. 152-153). Cuba as. is a 
most important horizon marker; easily traced up Ischua Creek to near Machlas 
[Cattaraugua Co.], where name Ischua aa. was early appropriated to it by 
Horseford. [Gives same s t rat . position as in 1923, and repeated it in 1925 
(Geol. Soc. Am. BuU., TOL 36, p. 464).] 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369), placed Cuba ss. btw. 
Chadakoin (above) and Northeast sh. (below) and included them all in Chemung. 
She s t a t ed : Cuba aa. carries Spirifer diajunctua fauna and marks upper limit 
of Spirifer (Delthyria) mcaaoostalis in N. Y. Thickness 10 to 15 f t 

K. E. Caster, 1934 (Bulls. Am. Pol., vol. 21, No. 71), divided his Girord stage into 
Glrard sh. (above) and Cuba ss. (below). 

G. H. Chadwick, 1035 (Geol. Soc. Am. Proc. 1934, p. 71). [See 19.35 entry under 
Noriheast ah, Strat. position and names of underlying and overlying fms. 
changed.] 

Cuba s ands tone . ( I n C a r b o n d a l e f o r m a t i o n . ) 

Permsylvanian: Central western Illinois (Fulton County). 
T. B. Savage, 1927 (Am. Jour. ScL, 5th, vol. 14, pp. 307-316), applied Cuba aa. to 

beds In Carbondale fm. of Fulton Co. beneath his Big Creek sh. and uncon. above 
his Canton sh. Thickness and derivation of name not stated. 

H. R. Wanless, 1931 (IU. State Geol. Surv. BulL 60, pp. 179-193). In places Cuba 
ss. cuts out Canton sh. ond all beds down to under cloy of coal No. 5. 

P r o b a b l y n a m e d for t o w n of Cuba , F u l t o n Co. 

C u b a m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : S o u t h w e s t e r n Ohio. Belongs to She lbyvi l le 

m o r a i n i c sys t em. See U. S. G. S. Mon. 41 a n d Mon. 53. N a m e d for Cuba , 

CUnton Co. 

C u c h a r a f o r m a t i o n . 

E o c e n e : S o u t h e r n Co lo rado ( H u e r f a n o C o u n t y ) . 

E. C. HUls, 18937 (Colo. Scl. Soc Proc , vol. 4, p. 9 ; paper read Feb. 2, 1891). 
[See 1893? entry under Poiaon Canyon fm.] 

a F. Osborn, 1929 (U. S. G. S. Mon. 55). Cuchara fm. is of middle Wasatch age. 

CuchUlo f o r m a t i o n . 

L o w e r C r e t a c e o u s ( (3omanche s e r i e s ) : S o u t h w e s t e r n T e x a s ( P r e s i d i o re

g ion ) a n d n o r t h e r n Mexico . 

E. H. Burrows, 1909 (Min. and ScL Press, vol. 99, p. 324), and 1910 (Soc. geol. 
mexlcana Bot, t. 7, p. 95). 

W. 8. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 271, 294). CuchiUo fm. was named 
by Burrows, from Conchos Valley section N. ot Kansas City, Mexico & Orient line, 
a short distance N. of Presidio. Overlies Las Vlgos fm. and underlies the heavy-
bedded main Is. called Auroro by Burrows, Mountain is. by HIII, and upper Glen 
Rose-Fredericksburg. The CuchUlo Is Identlfloble as the moln horizon of 
Dufrenoya ond X>ouvtI<e<ceras, which B5se collected near Aurora mine, 5 km. S. of 
CuchUlo Parade. 

C u c u r a c h a f o r m a t i o n . 

Ol igocene : P a n a m a C a n a l Zone . 

D. F. MacDonald, 1918 (Canal Record, vol. 6, p. 214, ond Geol. Soc. Am. Bull., vol. 
24, p. 709). 

C u e s t a d i a b a s e . 

L o w e r C r e t a c e o u s : S o u t h e r n Ca l i fo rn i a ( S a n L u i s Obisix) r e g i o n ) . 
H. W. Fairbanks, 1904 (U. S. G. S. San Luis foUo, No. 101). Ci*e8(o diabase — 

Geologically related IntrUBlve mosses ond sheets of pre-ChIco oge, occurring upon 
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opposite sides of the long orea of Tore sh. which extends from near Cuesta Pass 
on S. to N. edge of San Luis quad. Other diabases occur in the area. 

Named for exposures near Cuesta and Cuesta Pass, San Luis Obispo Co. 

Cuesta formation. 
Tertiary: Mexico (Baja California). 
A Helm, 1922 (Gtol. Mag., vol. 59, p. 543). 

Cueva rhyoUte. 
Tertiary (?) : Southern New Mexico (Dona Ana County). 
K. C. Dunham, 1935 (N. Mex. School Mines BuU. 11, pp. 53, 55). Cueva rhyoUte, 

120 to 260 ft. of tuffs, mud flows, and rhyoUte flows. Younger than Orejon andeslte 
and overlies Soledod rhyollte. Type loc. La Cueva, W. of mouth of Fillmore C ân-
yon. Organ Mtns. In absence of evidence assigned to Tert. 

C u i t a c a g r a n o d i o r i t e . 

A g e ( ? ) : Mexico. 

S. F. Emmons, 1910 (Econ. GeoL, vol. 5, p. 328). 

C u l b e r s o n se r i e s . 

P e r m i a n : W e s t e r n T e x a s . 

C. [B.] Keyes, 1932 (Pon-Am. GeoL, voL 57, pp. 350, 351, 354). Oulberaonian reef 
aeriea occupies Intervol btw. Manzano ss. [Abo ss.] and Moderon [Madera Is.]. 

C. [E.] Keyes, 1933 (Pon-Am. GeoL, vol. 59, pp. 143-145). The provincial OBSem-
bloge of sediments centering on the Wiley ridge [Wiley Mtns, Tex.] is lately given 
title of Culberson aeriea, a name derived from Culberson Co., Tex. Is older than 
Guodoluplan series. Includes (descending) (1) Is., (2) Eddy sss., (3) lss. I ts 
most conspicuous memb. or terrane Is Eddy ss., 2.000 ft. thick, the major par t of 
which Is what G. B. Bichardson called Delaware [Mtn] fm. 

C u l e b r a f o r m a t i o n . 

OUgocene a n d M i o c e n e : P a n a m a . 

B. Howe, 1907 (Isthmian Canal Comm. Ann. Rept. 1907, pp. 108-138; Econ. GeoL, 
vol. 2, p. 644) and 1908 (Am. Jour. Sci., 4th, vol. 26, p. 222). 

Cu l lom l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d e a s t e r n K a n s a s . 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Scl. Pub., vol. 9, No. 2, pp. 7, 
11, 20, 35). Culion* la.—Massive fosslUferous Is. 4 to 8 ft. thick. Forms cUff. 
Overlies Kanwaka sh. and Ues 6 to 8 ft. below Cedar Creek Is ; aU included in 
Platte sh. Named for town. 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., p. 45). Cullom Is. was named 
by Condra and Bengston from near Cullom Station, Cass Co., Nebr. It consists 
of 2 lss. separated by about 1 ft. of bluish gray arglll.-calc fossUIferous sh. The 
upper Is. is 2 t t thick, gray, massive. In most places lower Is. Is somewhat thin
ner thon upper one and weathers yellowish brown. The CuUom Is. is very per
sistent, holding Its founal and lithologic features-from southern Kans. to Rock Bluff, 
Nebr., and Folsom, Iowa. 

G. E. Condra, 1930 (Nebr. GeoL Surv. Bull. 3, 2d ser., pp. 11, 13). Cullom Is. aban
doned, as another name has priority. The so-caUed CnUom Is. of BuU. 1 Is 
DeKalb Is. memb. 

R. C. Moore, 1936 (Kons. Geol. Surv. BulL 22, p. 100). Studies by Condra, F . C. 
Greene, and Moore in Oct 1932, indlcote tha t tCuUom Is. (abandoned) Is equlv. 
lower par t of WestervUle Is. 

C u l t u s f o r m a t i o n . 
T r i a s s i c : S o u t h e r n B r i t i s h (Columbia a n d cen t ra l n o r t h e r n W a s h i n g t o n . 

B. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 16 and 17). 
Coitus fm.—Chiefly dork gray to block orgUlite, v l th ss. and flne-gralned cgl. 
Overlies ChUUwock eerles. [Mopped around S. shore of Cultus Lake, B. C , a t 
and near 122° mer.] 

K. A Daly, 1913 (Canoda Dept. Int . Hept. Chief Ast. 1910, vol. 2, p. 616). Oultua 
fm. is 3,000 to 7,000(7) ft. thick. Occurs along Cultas Ridge. Few fossUs, bnt 
Uttle doubt as to Triassic age. 



5 5 4 L E X I C O N O F G E O L O G I C N A M E S O F U"NITED S T A T E S 

C u m b e r l a n d s a n d s t o n e . 
Ordov ic i an ( U p p e r ) : S o u t h e r u K e n t u c k y . 
N. S. Shaler, 1877 (Ky. Geol. Surv., 2d ser., vol, 3, pp, 152, 153, 155, 159-160, 387), 

Cumberland as.—Fine-grained greenish ss., 30 to 100 ft. thick, at top of Cincinnati 
group or Blue Limestone series. Regarded as = Oneida cgl. and Medina ss. of N. Y, 
[On several pages is included in "Cincinnati series."] Underlies so-called Clinton ore. 

A. F. Foerste, 1900 (Ind. Dept. Geol. Nat, Res, 24th Ann. Rept.). The Clinton Is. 
has often been Included in Cumberland ss. by Linney. Shaler did not give section 
nor describe top and bottom limits, so that it Is impossible to tell Just what he 
included. But name will be found very useful for rocks In southern Ky., and may 
deserve a wider application. Is typical aliout Burksviile, Cumberland Co, Is 5 
to 100 ft, thick and unfossiliferous. Correlated with Oswego ss, by Llnney and 
Ulrieh, 

A. F. Foerste, 1901 (Geol. Soc. Am. Bull., vol, 12, pp. 434-^36). "Cumberland as." 
of Shaler belongs to Richmond group, but basal part may belong to Lorraine. 

A. F. Foerste, 1902 (Am. GeoL, vol. :W, btw. pp. 359 and 369). Major part of 
Shaler's Cumberland ss. is of Lorraine age, !jut it probably also included some beds 
of Richmond age. 

J. M. Nickles, 1902 (Jour. Cincinnati Soc. Nat. Hist., vol. 20. p. 80). Cum
berland ss. of Ky. probably belongs to upper div. of Richmond group. 

A. M. Miller. 1919 (Dept. Geol. and Forestry of Ky., ser. 5. Bull. 2). SaUida memb. 
(Cumberland River ss.) Is top racmb. of Richmond stage in Ky. 

Na ined for e x p o s u r e s a long C u m b e r l a n d R i v e r in C u m b e r l a n d a n d ad jo in ing 

counties. 
tCumberland quartzite. 

Pre-Cambrian: Northeastern Rhode Island. 
J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 106-107). Cumberland qtzites.— 

Bands of qtzite interbedded with schists or green slates and forming part of Black
stone series. Believed to uncon. underlie .-ishton schists. One outcrop traceable 
from S. side of Sneech Pond, along to main street southeastward for 1V^ ml. In 
village of Cumberland Hill. 

B. K. Emerson and J. II. Perry, 1907 (U. S. G. S, Bull, 311, p. 11). "Cumberland" 
qtzite is same as Grafton [Wostboio] qtzite, which has priority, aud "Cumberland" 
is also in use in several other senses. Ilrnce abandoned. 

W e s t b o r o q tz i t e is now used i n s t e a d of tOraf ton . ijtzite. 

C u m b e r l a n d se r ies . 
P e n n s y l v a n i a n : N o v a .Scotia and N e w B r u n s w i c k . 
W. A. Bell, 1927 (Roy. Soc. Canada Trans., 3d ser., vol. 21, sec. 4, pp. 75-108, table). 

C u m b e r l a n d G a p s h a l e m e m b e r (of C h a t t a n o o g a s h a l e ) 

D e v o n i a n or C a r b o n i f e r o u s : S o u t h e r n Teunes.see a n d s o u t h w e s t e r n Vir
g in ia . 

J. H. Swartz, 1927 (Am. Jour. Sci.. nth. vol. 14. pp. 485-490). Cumberland Oap 
mernli.—Lower black sli. memb. of Chattanooga sh. [restricted]. Conformably 
underlies Olinger gray sh. memb., the middle memb. of Cliattauooga sh. [On p, 
499: The Oling<'r memb. is ot the same age as the [upper part ot the] Cumber
land Gap nienib., with which it interto]i;,'ues lo S., representing merely a different 
environmental condition. In SK. Tenn. rests uncon. on Rockwood I'm. From Rock
wood northward it everywhere rests on interbedded gray and black sh. of Portage 
age. Clearly exposed ali.ng Li:e Highway on N. edge of town of Cumberland Gap, 
Tenn. In vicinity of Chattanooga, Tenn,, it is about 8 ft, thick; at llagaiis, Va., 
127' 7 " thick ; at Big Stone Gap. Va.. uboiit 00 ft. 

J. H. Swartz, 1920 (Am, Jour, Sci., 5th, vol. IT, pp. 431-148), assigned these beds 
to Mississippian. 

Cumberland Head .shale. 
Middle Ordovician: Eastern New York (Cliainplaiii Valley). 
H. r . Cashing, 1905 (N Y. State Mus. Bull. 95, map forming pl. i;il , (On this 

mop (of portion of towns of I'Intlshurg and I'eru, Clinton Co.; Cumberland 
'Head shales block is plated above Trenton lss.] 

H. P. Cushing and R. Ruedemann in lOlO (N. Y. State .Mus. Hull. 145. p. 07) 
correlated Cumberland Head sh. with upper part of Trenton Is. of Trenton Kalis 
and Watertown region, and called underlying Is. Trenton is. 
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E. O. Ulrlch, 1911 (Geol. Soc. Am, BuU,, vol, 22, pl, 27), correlated Cumberland 
Head sh. of Champlain Valley with middle and lower Trenton and as=CanaJobarie 
and Snake HUI shales of east-central N. Y, 

C. A, Hartnagel, 1912 (N, Y, State Mus, Hdb, 19, p. 39). For Bhaly phase of upper 
Trenton typically developed along East Canada Creek below DolgevlIIe, Herkimer 
Co., Cushing (1909) has proposed the name Dolgeville^ah. These sholes were pre
viously described by CuBhlng as "Trenton-Utlco passage beds." In Lake Champlain 
region to N. and E. from Plattsburg somewhat similar passage beds of uncertain 
strot. equlva:iency hove been mapped as Cumberland Head sh. by Cushing (1905). 

R. Ruedemann, 1921 (N. Y. State Mus. BuU. 227, 228, pp. 108-116). Cumberland 
Head sh. (Cushing 1905, pl. 13) consists of blue-black slaty Iss. and calc. sholes 
with some firmer Is. bands. Replaces Canajoharle sh. on N. Y. side of Champlain 
Basin. Lithologically very different from Canajoharle sh. of Panton shore and 
southern Champlain basin In general, for prevailing element Is slaty Is. and 
graptolite sh. was not observed at all. Beds are strangely barren of fosells, 
but those found suggest lower and middle Trenton. Are probably In part at Ieast = 
Canajoharie sh., but are Uthologlcally and faunistically a different facies and 
deposited under different conditions If not In a separate basin, therefore deserve 
separate name. Named for Cumberland Head, near Plattsburg, N. Y. Overlain by 
Stony Point sh. and underlain by Trenton is. 

C u m b e r l a n d R i v e r s a n d s t o n e . 

U p p e r O r d o v i c i a n : S o u t h e r n K e n t u c k y . 

See 1919 e n t r y u n d e r C u m b e r l a n d ss . 

C u m n o c k f o r m a t i o n . ( I n N e w a r k g roup . ) 

T r i a s s i c ( U p p e r ) : C e n t r a l N o r t h Ca ro l i na . 

M. R. Campbell and K. K. KlmbaU, 1923 (N. C. Geol. and Econ. Surv. Bull. 33, pp. 
20, 25—43). The name Cumnock fm. Is given to the generally Ught-colored rocks 
(shales, sss., and cgls.) bearing coal or associated with the coal. Varies greatly 
in thickness and composition throughout the fleid. On Cumnock property It in
cludes at top brown sss. and shales. C^imnock coal bed lies from 100 to 160 ft. 
above Its base. Thickness of fm. 600 to 1,000 ft. Is middle fm, of Newark 
group, UnderUes Sanford fm. and overlies Pekln fm. 

N a m e d for sec t ion exposed in m i n e s h a f t a t Cumnock , Lee Co. 

CundifC l imes tone . ( I n C a d d o Creek f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( J a c k C o u n t y ) . 

J . M. Armstrong, 1929 (Tex, Bur, Econ, Geol,, geol, map of Jack Co,). Lower 
Cundiff Is. lies 50 ± ft, obove base of Caddo Creek fm, and Upper Cundiff la. Ues 
00 ± tt, above Lower Cundiff Is, 

.G, Scott and J, M, Armstrong, 1032 (Unlv, Tex, Bull, 3224, p, 40). Three ledges of Is, 
outcropping in E. part of Jack Co, near Cundiff, take their name from the viUage, 
The Upper Cundiff Is. consists of 3 ± ft, of hard crystalline Is, apparently of algol 
origin; it is present in Wise "Co. The Lower [Middle] Cundiff la. consists of 3 ± 
ft, of hard crystalline Is, apparently of algol origin ; It Is present in Wise Co. 
end Is separated from Upper Cundiff Is, by 7 5 + ft of sh. The lower of the 3 Is, 
ledges pinches out before Wise Co, Is reached. The Cundiff Is. overUes Hog 
Creek shales, both of which are members of Caddo Creek tm. 

C u n n i n g h a m s a n d s . 
S u b s u r f a c e s a n d s of C h e s t e r (Miss . ) a g e in Ind, , C u n n i n g h a m s h a l l o w s a n d 

be ing app l i ed to a s a n d c o r r e l a t e d w i t h Cypress ss. , a n d C u n n i n g h a m deep 
s a n d t o a s a n d c o r r e l a t e d w i t h S a m p l e ss . 

t C u p Cora l m e m b e r . ( I n D o r n i c k H i l l s f o r m a t i o h . ) 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 
W. L, Goldston, J r„ 1922 (A, A, P, G, Bull, vol, 6, No, 1), Cup Coral memb. of 

Glenn fm.—Blue shales separated by thin sss, and an occasional Is , ; 1,500 to 1,800 
ft, thick. Is easily distinguished by a white is, near top, which carries a large 
cup coi;al (Campophyllum torquium) ; S. of Ardmore t h s Is. IB exposed in only one 
place. To S. of Woodford 5 of the 7 ss. beds are asptalt bearing. Fossils listed. 
Underlii's Deese memb. and overlies Otterville is. memb. 

G. H. Girty and P. V. Roundy, 1923 (A, A, P, G. Bull,, vol, 7, No, 4, pp, 331-347). 
Qlcnn fm. includes only Deese and Cup-Coral members ot Goldston. 
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C, W, Tomllnson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 7-21). Deese fm. (5,000 + 
ft. thick) underlies Hoxbar fm. and rests on Dornick Hills fm., which overlies 
Springer fm. and includes Otterville Is. restricted. 

C. W. Tomlinson, 1929 (Okla. Geol. Surv. Bull. 46). Dornick Hills fm., 1,500 to 
4,000+ ft, thick. Includes Goldston's Otterville and Cup Coral members of Glenn 
fm, and a little more^ "Cup Coral memb." is discarded as confusing and inappro
priate. As mapped by Goldston its strat. limits were rather variable, and name 
gives no clue to type loc. Also, cup corals are common at certain horizons in 
overlying Deese fm., and occur also in Jolliff, Otterville, and other is. members of 
Dornick Hills fm., and at one locality in Hoxbar fm. 

t C u p r i f e r o u s se r ies . 
A d e s c r i p t i v e t e r m (n iea i i ing copper b e a r i n g ) app l i ed in e a r l y r e p t s ou 

L a k e S u p e r i o r region to K c i v e c n a w a n se r i e s of m o d e r n n o m e n c l a t u r e . 

Cu rdsv iUe l imes tone . 
Middle Ordov ic i an ( T r e n t o n ) : C e n t r a ] K e n t u c k y . 

A. M. Miller, 1905 (Ky. Geol. Surv. Bull. 2, pp. 9, 18). Curd.tville substage.— 
Cherty crystalline Is., 30 ft, thick, characterized by Dinorthi.^ pcctinclla. Overlies 
Highbridge Is. and underlies Logana bed. Basal fm. of Lexington stage. 

Nained for Curdsv iUe S t a t i o n , Merce r Co. 

C u r e c a n t i g r a n i t e . 

P r e - C a m b r i a n : C e n t r a l w e s t e r n Co lo rado ( G u n n i s o n R ive r r e g i o n ) , 

J. F, Hunter, 1925 (U, S. G. S, Bull. 777). More homogeneous than the other 
granitic bodies of the region. Chiefly a pink to gray flne-grained, even-textured 
granite in which either biotite or muscovite, or both, may be present. Small 
irregular patches of coarse or even pegmatltic granite are scattered throughout 
the mass. Intrudes the ,\rchean biotite schist. Is exposed for 3V<| ml. along 
Black Conyon, from a point I'/j mi. E. of Curecanti Cieek to- Nelson Gulch. Ex
tends only a short distance up Curecanti Creek, but walls lower canyon of Blue 
Creek for 1'^ mi. from its mouth. 

T h e t e r r a s "Algonk ian s y s t e m " a n d " A r c h e a n s y s t e m " w e r e d i s c a r d e d by 
U. S. Geol. S u r v e y in 1934. F o r 1935 Colo. geol. m a p t h i s fm. w a s 
i nc luded in F r o n t R a n g e g r a n i t e g r o u p a n d a s s igned to p re -Camb. 

t C u r l f o rma t ion . 
P e n u s y l v a u i a n : N o r t h e a s t e r n O k l a h o m a . 

D. W. Ohern, 1910 (Okla. Stati; Univ. Research Bull. 4, p. 20). Curl fm.—Shales 
and sss., with bluish or greenish clay sh. In lower part. Thickness 300 ft. 
Underlies Hogshooter Is. and overlies Lenapah Is. 

S a m e a s Coffeyviile fra., o lder n a m e . 

N a m e d for C u r l Creek, N o w a t a Co. 

C u r l e w l i m e s t o n e m e m b e r (of T f i u l e w a t e r f o r m t i t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y a n d s o u t l i e a s t e r n l l l i iu i is ( ' ! ) . 

D. D. Owen. 1856 (Ky. Geol. Snrv. vol. 1, pi. showint; section of Lower Coal 
MiMSurcs) and 1857 (Ky. Geol. Surv. vol. 3. pp. ]:i, S i ) . C-urli:w\ Is.—Ls„ 
4 ft. thick, in Lttwcr Coal Measures: separated from overlying Curlew ss, by 34 
ft. of sh., Including Curhjw coal and with ss. or Is. at foil. 

A p p a r e n t l y n a m e d for C u r l e w , Union Co., Ky. 

•iCiirlew .sandstone. ( In T r a d e w a t e r f o r m a t i o n . ) 
I ' e i i i i sy lvanian : W e r t e r n K e n t u c k y and .soi i thoasteni I l l ino is ( ? ) . 

D. D. Owen, 1S56 (Ky. Geoi. Suiv. vol. 1, pi. showing section of Lower Coal 
Mi.-asures) and ISoi" (Ky. Geol. Snrv. vol. ,'t pp, 13, 23) . Curlew ss.—.Massive 
ss., -0 ft. thick, in Lower Coal Measures: separated from underlying Curlew coal 
by 5 ft, 3 in. of SI. or is. and 5 fl. of sli. Overlain by 42 ft. of sh. with clay 
ironstones. 

A p p a r e n t l y n a m e d for Cur l ew, Union Co., Ky. 
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C u r r y i r o n - f o r m a t i o n m e m b e r (of V u l c a n i r o n - f o r m a t i o n ) . 

P r e - C a m b r i a n ( m i d d l e H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n (MenonUnee 

d i s t r i c t ) . 

C. E. Van Hise and W. S. Bayley, 190O (U. S. Q. 8. Menominee foUo, No. 62). 
Curry ore-bearing memb.—^Top memb. of Vulcan fm. Consists of 100 to 225 
ft. of interbedded JaspiUtes and ferruginous quartzose slates. Grades into under
lying Brier si. memb. Underlies Hanbtiry si. Named tor exposures north ot 
Curry Mine. 

C. K. Leith, R. J. Lund, and A Lelth, 1935 (U. S. G. S. P. P. 184), adopted 
iron-fm. and iron-fm. memb. as lithologic terms, and changed age of Vulcan iron-
fm. from upper Huronian to middle Huronian, and adopted Curry iron-fm. memb. 
for the Curry rocks. 

C u r r y Creek se r ies . 

O l i g o c e n e : B r i t i s h C o l umbia . 

L. Reinecke, 1915 (Conada Geol. Surv. Mem. 79, pp. 53, 56). 

C u r t i s f o r m a t i o n . ( I n S a n R a f a e l g r o u p . ) 

U p p e r J u r a s s i c : Sou tbea . s t e rn a n d c e n t r a l U t a h a n d s o u t h w e s t e r n a n d 

n o r t h w e s t e r n Co lo rado . 
J. Gilluly and J. B. Reeslde, Jr., 1926 (U. S. G. S. f rees Boll. 6064, Horch 80, 

1926. Name adopted at Joint conference of J. GUluly, J. B. Reeside, Jr., R C. 
Moore, and H. E. Gregory, from area speclaUy studied hy Messrs. GiUuly and 
Reeslde.) Curtis fm.—Green-gray cgL and sh. and heavy-bedded groy ss. Thick
ness 76 to 253 ft. Uncon. overUes Entrado ss. and conformably nnderUes Sum-
merville fm. Belongs to San Rafael group. 

N a m e d for e x p o s u r e s on C u r t i s P o i n t , n e a r h e a d of C o t t o n w o o d S p r i n g s 
W a s h , on N E . s ide of S a n R a f a e l Swell , SE . U t a h . 

F o r a d d i t i o n a l d e t a U s see U. S. G. S. P . P . 150, 1928 (by J . GUluly a n d 
J . B . Rees ide , J r . ) , a n d U. S. G. S. P . P . 183, 1936 (by A. A. B a k e r , 
C. H. D a n e , a n d J . B . Rees ide , J r . ) . 

C u r z e n Umes tone . 

See C u r z o n Is. 

C u r z o n l imes tone . ( I n S h a w n e e f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n Missour i , s o u t h e a s t e r n N e b r a s k a , a n d n o r t h 

e a s t e r n K a n s a s . 
J. A. GaUaher, 1898 (Mo. Bur. Geol. and Mines Bien. Rept , p. 67) . Curzona la.— 

Underlies Forest City sand rock ond overlies sb. Higher Is. than Forbes Is. 
Included in Perm. 

G. E. Condra, 1927 (Nebr. Geol. Surv. BnU. 1, 2d ser., pp. 42, B2, 53) . Tears 
ago Mo. Surv. used name Curzen for what seems to be bosal 5 to 8 ft. of 
Topeka Is. memb. of Shawnee fm. I t consists of bitUsh gray to brownish Is. 
interbedded with thin sholes. Is overlain by Turner Creek sh. and underlain 
by Iowa Point sh., top bed of Colhoun sh. memb. of Shawnee. [This is defini
tion followed by R. C. Moore and G. B. Condra, 1932.] 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 11). Hartford (Curzon) Is., 
basal memb. of Topeka Is. fm., usually consists of 4 or 5 uneven, dork-gray 
beds seporoted by sh. seams, but in places consists of 2 beds s e p a r a t e by sh. 
Thickness 6 to 7 ft. Underlies Turner Creek sh. memb. and overlies Iowa Point 
sh. memb. ot Calhoun sh. fm. 

R. C. Moore, 1936 (Kans. GeoL Surv. BuU. 22, p. 196). Rock to which GaUaher 
referred as Curzen'a la. Is unidentifiable; and therefore Condra Is author of 
name. Condra gives no type loc, but presumably 1 Is in vicinity of Curson 
[Holt Co.], Mo. Nome is discarded. Condro agrees (personol communica
tion, July 8, 1934) Hartford is preferable to Curzen. 

G. E. Condro and E. C. Reed, June 1937 (Nebr. Geol. Sirv. Bull. 11, 2d ser.), re
stricted Curzen Is. as explained in June 1937 entry under Topeka la. On p. 61 they 
s ta te : Type loc. of Curzen Is. Is H. of Curzon Stotion, SB. of, Forest City, Holt 
Co., Mo. Reason for apparent change In spelling of name of station since Gollaher 
worked there has not been learned. I t Is assumed Galloher had opportunity to 
secure correct spelling and that R. R. may have change] speUIng through error. 

N a m e d for Curzon , H o l t Co., Mo. 
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C u s h i n a f o r m a t i o n . 
L o w e r O r d o v i c i a n : B r i t i s h C o l u m b i a ( R o b s o n d i s t r i c t ) a n d A l b e r t a . 
C. D. Waleott, 1923 (Smithsonian Misc. Coll., vol. 67, No. 8, p. 458) ; 1924 (ditto, 

vol. 67, No. 9, p, 485) ; and 1928 (ditto, vol. 75, p. 226). Cushina fm.. Lower 
Ozarkian, B. C. 

P. E. Roymond, 1930 (Am, Jour, Scl., 6th, Vol, 20, pp. 304-307). Ouahina fm. 
is = Mens fm. and is Lower Ord. 

C u s h i n g g r a n o d i o r i t e . 

L a t e C a r b o n i f e r o u s ( ? ) : S o u t h w e s t e r n M a i n e . 

F, J, Katz, 1917 (U. S. G, S, P. P. 108, p, 176), Cuahing granodiorite.—Ihotonghlj 
gneissoid, of light to dark-gray color, and for most part flnely and evenly but 
only Slightly porphyritic in texture. Assigned to late Carbt (?) , Named for 
exposures on Cushing Island, In Casco Bay. 

On 19,S3 geol. m a p of Ma ine , by A. K e i t h , t h i s g r a n i t e a p p e a r s t o be m a p p e d 

a s Carbf . 

t C u s h i n g l imes tone m e m b e r (of E l m d a l e f o r m a t i o n ) , 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n a n d c e n t r a l O k l a h o m a . 

C, N, Gould, 1925 (Okla. Geol, Surv, BuU, 35, p, 80), The Elmdale fm, con
sists of variegated shales with thin lss,, usually less than 3 ft. thick, including 
Cuahing Is. memb. The Cushing memb, has been traced farther S, into the red 
beds than any other Is, It Is exposed near [about Vi mL W, of] Cushing [Payne 
Co,], and has been followed S, across Lincoln Co,, po.sslng neor Chandler, Sparks, 
and Prague, and flnally disappears N, of North Canadian River in NE. Pottawatomie 
Co. 

T h i s Is. i s n o w k n o w n t o be t h e Red E a g l e Is. memb . , w h i c h h a s p r io r i t y , 

a n d t h e n a m e " C u s h i n g " h a s lieen a b a n d o n e d . ( S e e Okln. geol. m a p , 

H . D. Miser , 1926.) 

C u s s e t a s a n d m e m b e r (of R ip ley f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : W e s t e r n Georg i a ( S t e w a r t , C h a t t a h o o c h e e , Mar ion , 

Schley, Tay lo r , Macon, C r a w f o r d , H o u s t o n , Bibb , a n d T w i g g s C o u n t i e s ) . 
J . O. Veatch, 1009 (Go. Geol. Surv. Bull. 18, pp, 86-89). Cusseta aand memb. of 

Ripley ^m.^Non-colc. Bands and cloys. 'The sands, which predominate, are made 
up of quartz and mlco, ore unconsolidated, varicolored, cross bedded, and generally 
flne grained. They are unfosslliferous except for llgnitized and siUcifled wood, and 
are often very ferruginous, containing thin crusts and layers of siliceous limonlte, 
and llmonitic nodules. In the sand are pockets of white, drab, and black, massive-
bedded clays, and also thin lenticular layers of laminated clays. The cloy Is both 
.light and dark colored and massive bedded, and contains well-preserved fossil 
leaves and minute cubes of pyrite. Underlies Renfroes marl and overlies Blufftown 
marl, the bosol memb. .of Ripley. Thickness 250 to 800 f t 

J. O. veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv, BuU. 26, pp. 135, 151-153, 
155). Northeastward from Chattahoochee River the basal 200 or 300 ft. of the 
marine beds composing Ripley fm. merge along the strike into shallow-water 
equivalents (Cuaseta sand memb.), which differ in their, essential Uthologlc char
acters from typical Ripley beds. The Cusseta memb. consists of irregularly bedded, 
unconsolidated sands, with subordinate clay lenses, probably of sound or estuartne 
origin, but perhaps In part of shollow marine origin. Typlcol morine beds 
("Renfroes morl" of Veatch) separate Cusseta sand memb. from overlying Provi
dence sand memb, in narrow belt from Chattahoochee region through Stewart, 
Chattahoochee, Marlon, and Schley Counties, to Macon Co., where they appear to 
pinch out, so far as surface outcrops are concerned, but there la evidence that 
buried representatives of these typical marine beds extend E. a t least a s far as 

. MarshaUvlIIe. Tte similarity of the materials of Cusseto sond memb. to the 
shallow-water phaie of underlying Eutaw fm. In its E. extension renders the two 
fms. separable only with difllculty, and the same is true of this memb. with respect 
to overiying Proifldence sand memb. where the Intervening morine beds pinch out. 
The Cusseta menb. outcrops In parts of Stewart, Chattahoochee, Marion, Schley, 
Taylor, Macon, Crawford, Houston, Bibb, and Twiggs Counties, (pp. 151-153.] 
[On p. 135 of alwve rept. is a section at Blufftown, which gives thickness of Cusseta 
memb. as 100 fc, and shows It as underlain by 50 ft. of "typical marine beda" 
of Ripley, consbtlng of gray calc. saud with some fossils, which forms top bed of 
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Veatch's "Blufltowo marl," the rest ot the tBlufftown being tbe gray, calc, 
glauconitic sond and gray cole aren. cloy that form upper 45 ft. ot Eutaw fm.] 

L. W. Stephenson and J . O. Veatch, 1915 (U. S. G. S. W. B. P, 341, p. 65), repeated 
foregoing description of Cuaaeta aand memb. but did not repeat the Blufftown sec
tion arid did not descrilie any typical Ripley beds as underlying Cusseta memb., 
but described the Cusseta os bosal memb. of Ripley fm. and Tombigbee sand as upper 
memb. of Eutaw fm. AU subsequent repts (Ga. Geiol. Surv. Bulls. No. 21, 1916 ; No. 
31, 1917; and No, 44, 1929; and Jour. GeoL, voL 27, pp. 177-179, 1819) t reat 
Cusseta sand as basol memb, of Blpley and Tombigbee sand os npper memb. of Eutaw 
fm. Whether the 60 f t of Ripley marine beds said to underlie the Cusseta 
In tbe several counties mentioned above are now included In Cusseta sand memb. 
or In underlying Eutaw fm. Is not apparent, but, being marine, they are probably 
Included In Tombigbee sand memb. 

N a m e d for e x p o s u r e s in v ic in i ty of Cusse ta , C h a t t a h o o c h e e Co. 

t C u s s e w a g o s a n d s t o n e . 

D e v o n i a n or C a r b o r d f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a . 

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Q,, pp. 91-98). Cuaaewfigo as.—As ex
hibited along Cussewago Valley [Crawford Co.] this is a very pecuUar rock, usually 
of bufflsh brown color but In places dork green or greenish blue; is quite coarse, 
and In many places Contains pebbles. Thickness 25 ft. Underlies Cussewago 
Middle shales and flags and overllCB Ricevllle shales. Is bosal fm. of Oil Loke 
group. 

G. H. Chadwlck, 1923 (Geol. Soc. Am. BuU., vol. 34, p. 69) and 1925 (Geol. Soc Am. 
Bull., vol. 36, pp. 461, 463, 464), renamed Cuasewago sh. (cal)lng It Bayfleld sh.) 
and retained Cuasewago ss. for the S8. overlying Ricevllle sh. 

K. E. Caster, 1933 (Gpoi. Soc. Am. Bull., vol. 44, No. 1, p. 202), divided "Knapp fm. 
(revised Cussewago group)" of NW. Pa. into (descending) : Hoyfleld sh. memb.. 
Glade ss. memb., Ridgway sh. memb., Ludlow cgl. memb.. and Smethport sh. memh-
(or upper "RIcevUle"). He did not explain relations of Glade ss. and underlying 
members to Cussewogo ss. In 1934 (Bulls. Am. Pol., vol, 21, No, 71) Caster 
divided the rocks btw, the "middle sh," and the Ricevllle Into (descending) Wet-
more cgl- memb. and Kushequa sh. memb. (Including Marvin Creek Is. zone), 
and discarded Cussewago ss. 

C u s s e w a g o sha l e s . 
D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e u n s y l v a n i a , 

I. C. White, 1881 (2d Pa. Geol. Surv. Bept. Q,. pp. 94-96). Cussewago Upper 
shales.—Bluish or ashen gray shales 5 ft. thick. Underlie Corry BR. and overlie 
Cusaewoijo la. (2 ft, thick), which resta on Cuaaewago Middle ahalea and flags, 
30 ft, thick and Uthologlcally like Cussewago Upper shales. The Cussewago Middle 
shales rest on Cuaaewago aa. In some places the whole Interval btw, Corry ss, and 
Cussewago SB. is fllled with sandy flags without the Is. The Cussewago Is. greatly 
resembles MeadvlUe Upper and MeadvUle Lower lss. but is o better Is. All included 
In OII Lake group. 

G. H. Chadwick, 1925 (Geot Soc Am. BuU., voL 36, pp. 461, 463, 404). Cussewago 
ah. is renamed Hayfleld sh., and Cuaaewago ss. is retained for the BS. 

K. E. Coster, 1934 (Bulla. Am, Pal,, vol. 21, No, 71, table opp, p, 60, etc.). Included 
Cussewago Is. ot White in Hayfleld sh. of Chadwick. 

Cussewago l i m e s t o n e . 

See u n d e r C u s s e w a g o sha l e s . 

K. E. Caster, 1933 (GeoL Soc. Am. Bull., vol. 44, No. 1, p. 202), Introduced Littles 
Corner la. for a Is. in Hayfleld sh. " that Is probably the Cussewago Is. of White," 
but he did not deflne I t In 1934 (Bulls. Am. PaL, vol. 21, No. 71, toble opp. 
p. 61, pp. 116, 121) Coster stated Littles Comer la. replaces Cussewago I s . ; aind he 
Included It In Hayfleld fm. of Chadwlck, which was Introduced to replace Cussewago 
Bh. ot White. Chadwlck colled this Is. "Hayfleld Is." 

Cussewago s t age . 
C u s s e w a g o m o n o t h e m . 

T e r m s appUed by K. E . C a s t e r (Bu l l s . Am. P a t , vol. 21 , No. 71 , 1934, t a b l e 
opp. p . 61 , p p . 53, 103) t o t h e rocks u n d e r l y i n g B e r e a ( C o r r y ) ss . a n d 
ove r ly ing h i s RiceviUe sh . r e s t r i c t e d in N W . P a . I n c l u d e ( d e s c e n d i n g ) 



5 6 0 LEXICON OF GEOLOGIC NAMES OP UNITED STATES 

Hayfleld sh,. Littles Corner Is., Tidioute sh., Cobham cgl.. East Kane sh., 
Wetmore cgt, and Kushequa sh., the latter the upper part of Ricevllle sh. 
of previous usage. 

Custards shale member. 
Mississippian: Northwestern Pennsylvania. 
K. B. Caster, 1934 (Bulls. Am. PaL, vol. 21, No. 71, p. 137). Ouatarda ah. memb. 

of Meadville atage.—Lies at top of MeadvUle monothem In Crawford Co., where it 
rests on French Creek Is. Was mentioned by I. C. White as "Meadville upper 
shales." From exposures In vicinity of Custards village, on Conneaut Creek, 
Crawford Co., It Is proposed this memb. be known as Custards sh. Best exposure 
Is ot Peterson's FoUs, on Rocky Creek, 2 ml. W. of Custards. 

Custer granite gneiss. 
Jurassic (?) : Southwestern British Columbia and central northern Wash

ington. 
E. A. Daly, 1912 (Canada Geol. Surv. Dept Mines Mem. 38, map 15, 121° to 121° 30 ' ) . 

Custer granite gneiss.—Sheared granodiorite. [Forms Custer Ridge, B. C ] 
R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 523). Custer 

granite gneiss seems to cut Hozomeen series. Tentatively referred to Jurassic (?) . 
Is possibly pre-Gamb. or late Paleozoic. 

C u s t e r f o r m a t i o n . 

Triassic (?) : Oklahoma, Texas, Kansas. 
R. Roth, 1932 (Jour. GeoL, vol. 40, No. 8, pp. 688-725). Custer fm. Is herein pro

posed for those red beds which In Kans. occur btw. Dog Creek shales and Lower 
Cret. or Comanche group. It occupies same Interval in Okla. except where Dog 
Creek shales ore obsent. In which case the Custer may rest upon various members 
of the Blaine or Flower-Pot shales. In Tex. the Custer occupies interval btw. 
base of Memphis ss. and Santa Rosa cgL, or btw. the shales that overlie Croton gyp. 
and Camp Springs cgL or Comanchean a t Double Mtn, Tex. In West Tex. the 
Custer l s=Interval btw. Santa Rosa cgL and Capitan Is. or top of Carlsbad Is. 
Named for Custer Co., Okla., where almost whol« fm. Is well exposed. The uncon. 
a t base of the Custer Increases as distance from Rocky Mtns decreases, except in 
Tex. Writer believes It Is present well above the Queen sand zone. [Assigned 
Custer to Lower Trlossle (Bunter of Europe) and correlated It with Moenkopt 
Timothy, Thaynes, Woodslde and other Triassic fms. of Rocky Mtns region, which 
he states i t resembles In lithology.] 

G. E. Anderson, 1933 (Jour. GeoL, vol. 41, No. 8, pp. 834-830). Roth (1932) In
cluded In Triassic the Whltehorse ss.. Cloud Chief gyp., and the Quartermaster. 
For these 3 units he proposed Custer. [Anderson discusses Rotli's reasons for 
assigning these rocks to Triassic, and does not accept them. He assigned tbe 
rocks to Perm., os heretofore.] 

Custerian series. 
C. [R.] Keyes, 1925 (Pon-Am. GeoL, vol. 43, pp. 109, 125, 126). The Morrison 

Btroto, which because of character of their vertebrate fauna were formerly given a 
Lote Jurassic date, are now best treated with the Eariy Cretacic deposits—not 
the. marine Comanchean series of Gulf Embayment, but a distinct provincial suc
cession, the Custerian seriea ot fluviatile and epirotic accumulations of Black HIUs 
region. The entire section Is well displayed In Black Hills. [Includes Fuson, 
Mtnnewoste, ond Lakota fms., and in table on p. 109 excludes "Morrisonlnn series."] 

N a m e d for e x p o s u r e s in C u s t e r Co., S. D a k . 

C u t b a n k s a n d . 
L o w e r Cret . , Mont . See u n d e r Mou l ton sand . 

C u t l e r f o r m a t i o n . 

P e r m i a n : S o u t h w e s t e r n Colorado , s o u t h e a s t e r n U t a h , and n o r t h e a s t e r n 
Ar i zona , a n d n o r t h w e s t e r n N e w Mexico. 

W. Cross and E. Howe, 1905 (U. S. G. S. SUverton folio. No. 120). Beds here 
named Cutler fm. compose greater part of "Red Beds" of region. They were 
hitherto provisionally included In Dolores fm. Field work of 1904 in Ouroy quad, 
revealed notable angular uncon. Immediately below the most commonly fosslUferous 
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beds of Dolores fm. Through this uncon. the Dolores [restricted] can be seen to 
transgress more than 1,000 ft, ot old "Red Beds" and several hundred ft, of Rico 
and Hermosa, In view of these facts the name Dolores is here reatricted to the 
Triassic strata, embracing the fossiliferous cgl, and overlying beds up to La Plata 
ss,, of Jurassic age, and the non-fosslliferous s t ra ta btw, Rico fin. below and base 
of Trlassic are named Cutler fm., for exposures ou Cutler Creek, which enters 
Uncompahgre River about 4 mi. N. of Ouray, Colo. The Cutler is o complex of 
bright-red sss. arid lighter-red or pinkish grits and cgls. alternating with sandy 
shales ond earthy or sondy lss. of varying shades of red. I t rests conformably 
on Rico fm. and is uncon. overlain by Telluride cgt (Tert.), the Trlassic Dolores 
fm. restricted being absent in this (SUverton) quad. Thickness of Cutler 1,000-|- f t 

T h e p r e s e n t defini t ion of C u t l e r fm. in i t s t y p e reg ion ( S W . Colo.) con
fo rms t o above o r ig ina l deflnit ion, n a m e l y , i t r e s t s confo rmab ly on Rico 
fm. a n d is uncon . ove r l a in by Dolores fra. ( U p p e r T r i a s s i c a n d J u r a s 
s i c ? ) , w h e r e t h a t fm. is p r e sen t . I n SE . U t a h , N E . Ariz. , a n * N W . N. 
Mex. t h e C u t l e r is ove r l a in by Moenkop i fm. ( L o w e r T r i a s s i c ) a n d unde r 
la in by Rico fm, (See A. A. B a k e r a n d J . B . Rees ide , J r . , A. A. P . G. 
Bul l . , vol . 13, No . 11 , 1929, p p . 1413-1448.) I n a p a r t of S E . U t a h ( S a U 
Val ley a n t i c l i n e a n d N W . flank of U n c o m p a h g r e P l a t e a u , G r a n d Co.) 
w h e r e the lss. of Rico fm. a r e ab sen t , t h e red beds c o r r e s p o n d i n g t o Rico 
fm. of SW. Colo, a r e n o w inc luded in C u t l e r fm! ( S e e U. S. G. S. Bul l . 
863, 1935, by C. H . Dai ie . ) 

C u t l e r l i m e s t o n e m e m b e r (of M c L e a n s b o r o f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h w e s t e r n I l l ino i s ( P e r r y C o u n t y ) . 

A. H. BeU, C. BaU, and L. McCobe, 1931 (III. Geol. Surv. Press BuU. 19). (Siller Is. 
memb.—Mottled la., Ilght-gray with pink or purplish cast, massive, fossiliferous, 
with black spherical concretions. Thickness 5 to 8 ft. Base lies 6 to 1 9 ± ft, above 
Galum Is, memb, and 52 ± ft, above Herrin (No, 6) cool in vicinity of Pinckney
ville and Jamestown, Perry Co. Named for typical exposures in vicinity of 
Cutler, Perry Co. 

O u t r i g h t s a n d s t o n e m e m b e r . 

M i s s i s s i p p i a n : S o u t h e r n I n d i a n a . 

P. B. Stockdale, 1931 (Ind. Dept. Cons., Dlv. Geol. Pub. 98, pp. 76, 118, 181, 182, 
189, 212-I-, 250, 256, 278, etc.). Outright ss. memb. of Edwardsville fm.—Massive 
ss. with Taonurus; 7 ft. thick at Gent, where it Ues 6 tt . above hose of Edwords-
vllle. In other sections It is 3 to 6 ft. thick. On rood leading to Cutright.Rldge. 
S. center sec 4, T. 7 N., R. 1 E., 1 'A ml, SE, of old Payne P, O., It Is 1 ft. thick. 
[In pl. 5, opp. p. 212, author places Cutright ss. memb. 6 ± ft. below Weed Patch 
memb. and on p. 214 he gives a section showing it lOi,^ ft. above Floyds Knob fm. 
On p. 279 he slates it is named for Cutright bridge across Salt Creek, center sec. 
4, '1'. 7 N., R. 1 E., from Cutright Ridge to S., and from "the Cutright community" 
in general, and that it is fine-grained, somewhat argill., usuaUy more tightly 
cemented than many of Edwardsville sss.] 

C u y a h o g a f o r m a t i o n ( a l so C u y a h o g a g r o u p ) . 

Miss i s s ipp ian : Ohio and wes t e rn P e n n s y l v a n i a . 

J. S. Newberry, 1870 (Ohio Geol, Surv, Rept. Prog. 1869, p, 21), Cuyahoga ah.— 
Dove-colored sh, and fine blue ss,, 150 ft, thick, overlying Berea grit and form
ing topmost fm, of Waverly group in northern Ohio, Underlies Sub-carbf. [Max
ville] is. 

As above defined C u y a h o g a inc luded a t b a s e t h e b l ack S u n b u r y sh . As 
l a t e r used by Prof . N e w b e r r y I t i nc luded B l a c k H a n d a n d L o g a n fms, 
S u n b u r y w a s exc luded f rom C u y a h o g a by Or ton Ln 1879, a n d Logan w a s 
exc luded in 1880, B lack H a n d w a s m a d e a d i s t i nc t fm. in 1878, b u t some 
geologis ts now inc lude p a r t of B lack H a n d in L o g a n fm, a n d t h e r e s t 
of i t in C u y a h o g a fm, ( S e e J . E, Hyde , J o u r , G e o t , vol . 23, pp, 655-682, 
757-759, 1915,) T h e U, S, Geol, Su rvey a t p r e s e n t fol lows t h e o r ig ina l 
deflnitiou of B lack H a n d , t r e a t i n g it a s a d i s t i nc t fm, u n d e r l y i n g L o g a n 
fm, aud ove r ly ing C u y a h o g a fm. (See u n d e r B lack H a n d fm.) T h e 
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Ohio Geol. Su rvey , howeve r , a p p e a r s t o fol low Hyde ' s e x p a n d e d defini
t ion of C u y a h o g a , wh ich inc ludes , a t top , t h e B l a c k H a n d m e m b . of H y d e . 
I n N W . P a . a n d N E . Ohio t h e C u y a h o g a g r o u p is d iv ided i n to (descend
i n g ) Meadv i l l e sh. , Sha rpsvUIe ss . , a n d OrangevUle s h . 

N a m e d for e x p o s u r e s a l o n g C u y a h o g a R i v e r , b tw . A k r o n a n d Cleve land . 

C u y a m a f o r m a t i o n . 

T e r t i a r y (P l iocene? ) : S o u t h e r n CaUforn ia ( C u y a m a V a l l e y ) . 

W. A, English, 1916 (U. S, G. S, Bull, 621, pp, 191-215). Cwyama fm.—Non-
fossiliferous yellow and pink clays, sand, and gravel. In large part nonmarine. 
Thickness 250 to 600 ft. Best on eroded edge of Santo Margarita fm, and 
older beds. Crop out only in Cuyama Valley, Overialn by Quat. terrace gravels. 

C u y a m a c a b a s i c i n t r u s i v e . 
P r o b a b l y p r e - C - e t a c e o u s : S o u t h e r n Ca l i fo rn ia ( C u y a m a c a region, S a n 

Diego C o u n t . / , 
F . S, Hudson, 1922 (Callt Univ. Pub., Dept GeoL Scl, Bull,, vol, 13, No, 6, pp, 181, 

192-207, map). Cuyamaca basic intrusive.—Chiefly gabbros, norltes, and basic 
diorltes. Three units mapped (1) hypersthene diorite, (2) ,augite diorite, and (3) 
norite, gabbro, etc. Cuts Julian schist and Stonewedl quartz diorite. 

N a m e d for t h e t h r e e p e a k s of C u y a m a c a M t n s . 

tCuyuna series. 
Huronian (upper) : Ontral Minnesota (Crow Wing Ckmnty). 
C, K, Leith, 1907 (Econ, Geot, voL 2, pp. 145-152), described the rocks (sed. and 

igneous) of Cuyuna Ronge, Minn., but did not apply geogrophic nomes to any 
of the fms. On p, 147, however, he casually used the term Cuyuna seriea, 
stating that "the anamorphism of the Cuyuna series is probobly to be explolned 
in lorge port by the existence of Intrusives in the area itself and to the west and 
south of it," On p, 149 he stated : The Cuyuna aedimenta probably belong in the 
same series with the slates and schists of the Carlton, Cloquet, and Little Foils 
areas. On p, 150 he Bald: Succession and Uthology ore in accord with distri
bution ond generol structurol relations in pointing to the identity of the Cuyuna-
Corlton-Llttle Foils series with the Upper Huronian or Animikie of the Lake 
Superior region. On p. 161 he spoke of the "probable equivalence of the Cuyuna 
and Carlton series." 

C. Zapffe, 1930 (Loke Superior Min. I n s t Proc., vol. 28, pp. 99-108), described the 
rocks of Cuyuna d is t , Minn., and divided thein as foUows: 

Post-Keweenawan shaly sediments and cgls. 
Uncon. 
Keweenawan. 

Basic Intrusives and eitrusives. 
Acid Intrusives. 

Uncon. 
Upper Huronian (CuyUna seriea). 

Crow Wing fm, 
1. Cuyuna memb, (mainly green slaty ,and schistose rocks (partly 

volcanic), enclosing. In lower part , the Deerwood iron-bearing 
memb,). Strongly magnetic. 

2. Emily memb. (some green but largely dark-colored slaty rocks, 
probably few if any volcanics, and many scattering lenses of 
Iroo-beorlng rocks, which are only slightly magnetic or non
magnetic). 

Gradation. 
Aitkin fm. (gray slates and phyllltes ; volcanics absent; contains some Iron 

corbonote, bnt extensive Iron-bearing lenses virtually locking; non
magnetic). 

Basal cgl. 
, Uncon. 
Middle Huronian (Mesabl group). 

The U. S. Geol. Survey does not use a local geographic name for the 
upper Huronian rocks of the different districts of Mich., Minn., and 
Wis., but for many years called them aU "Animikie group," to which 
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the so-caUed "Cuyuna series" corresponds. "Animikie group" has now, 
however, been discarded, because it Is said to include rocks of both 
upper and middle Huronian age. 

Cuyuna mernber (of Crow Wing formation). 
Huronian (upper): Central Minnesota (Crow Wing County). 
C. Zapffe, 1930 (Lake Superior Min. Inst. Proc , vol. 28, pp. 101-106). Cuyuna 

memb.—Mainly green slaty and schistose rocks (partly volcanic), enclosing. 
In lower part, Deerwood iron-bearing memb. Is strongly magnetic. Uncon. 
underlies Keweenawan rocks, and overlies Emily memb. As one approaches upper 
part of Emily me.-nb. of Crow Wing fm. the green-colored rocks become dominant 
over the darker rocks, ond groduolly oil the differences become sufficiently pro
nounced to justify considering upper port of Crow Wing fm. aS a separate memb., 
now named Cuyuna memb. The Cuyuna memb. contains an abundance ot vbl-
canlc rocks. Some of these are contemp. basic flows and some are tuffaceous. 
and aU are very schistose and green, wherefore the term "green schist," 
which .has become so common a term and has been used promiscuously, applying 
often to rocks of all colors, has arisen. Most of drilling in Cuyuna dist. has 
been in this horizon. I t marks the productive par t of Cuyuna diet. The Cuyuna 
memb. contains small narrow layers of dork rocks but none of these ore 
extensive nor are they horizon markers. It also contains nearly all the qtzite 
that driUlng has disclosed, and none of these are horizon markers. I t also con
tains very extensive bands ot Iron-bearing fm., which were originally a cherty 
Iron carbonate and now show all stages of metamorphism. Near base is a per
sistent layer of ore fm. About 500 ft. or more above It Is a second layer. 
Collectively these hove heretofore been called Deerwood ore-bearing memb. 

Cygne sha l e s . 

A c o r r u p t i o n of " M a r a i s d e s Cygnes s h a l e s , " employed by C. [R . ] Keyes , 

I n s t e a d of P l e a s a n t o n fm., t h e c o m m o n l y ^ c e p t e d n a m e . ( S e e P a n -

Am. Geo]., vol. 56, pp. 348-349, 1931.) H e a l so u s e s Cygnes s h a l e s f o r 

s a m e fm. (See P a n - A m . G e o t , vol. 58, No. 3 , p . 223, 1932.) 

C y n t h i a n a f o r m a t i o n . 

Midd le O r d o v i c i a n ( T r e n t o n ) f E a s t - c e n t r a l K e n t u c k y , s o u t h w e s t e r n Ohio, 

a n d s o u t h e r n I n d i a n a . 

A. F. Foerste, 1906 (Ky. GeoL Surv. Bull. 7, pp. 10, 13, 14, 211-212). Cynthiana 
fm.—LBS., with interbedded clay and cloy sh., 40 to 90 f t thick, divided Into 
Greendole bed below and Point Pleasant bed obove. Overlain by Utica sh. and 
underlain by Lexington Is. 

A. F. Foerste, 1909 (Denison Univ. Scl. Lab. BulL 14, pp. 295-297), divided 
Cynthiana fm. into (descending) : Nicholas Is., 35 ft . ; Greendale bed, ond Perry
vlUe bed. He repeated this clossificotlon in 1910 (Denison, vol. 16), and stoted 
that Cynthiana fm. Is essentlolly exact equlv. ot Catheys fm. of Tenn. In 1912 
(Denison, vol. 17) he stated that Nicholas and Greendale are=Cathey8 and tha t 
PerryvlUe Is older than Catheys. In 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1) 
he stated that Catheys ( = Cynthiana) is younger than PerryvlUe. 

A M. Miller, 1913 (Ky. Geot Surv., 4th ser., vol. 1, pt. 1, btw. pp. 317 and 342), 
decribed Cynthiana as 38 to 45 ft. thick in Georgetown quad., Ky., and as under
lying Eden sh. and overlying PerryvlUe. 

A. F. Foerste, 1914 (Cincinnati Soc. N a t Hist. Jour., vol. 21, pp. 109-145). 
Cynthiana fm. was introduced to Include aU strata btw. top of Lexington Is. 
as here deflned, i. e., top of Comishvllle Is., and base of Eden, 1. e., base of 
Fulton layer. 

A. M. Miller, 1915 (Am. Jour, Set, 4th, vol. 40, pp. 651-657) divided Cynthiana fm. 
ot Ky. (40 to 90 ft. thick) into Point Pleasant Is. above and Greendole Is. below, 
and described it os resting dlscon. on Cornlshvllle Is. memb. ot PerryvlUe Is., with 
minor discon. at its top. He repeated this closslflcotion in 1919 (Dept. Geot ond 
Forestry of Ky., ser. 5, BuU. 2) . 

A. P. Foerste, 1924 (Canada Dept Mines, GeoL Surv. Mem. 138, No. 121 geol. ser., 
chort opp. p. 58), divided Cynthiana fm. into (descending) Rogers Gap, Grst i , 
Bromley, and Greendale, and showed it as underlying Fulton sh. and overlying 
CornisbviUe memb, of PerryvUIe, 

N a m e d for C y n t h i a n a , H a r r i s o n Co,, K y , 
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Cypress sandstone. (Of Chester group,) 
Mississippian: Southern Illinois and Indiana, western Kentucky, Tennessee, 

aud northwestern Alabama. 
H. Engelmann, 1868 (St, Louis Acad. Sci. Trans., vol. 2, pp, 189-190; paper read in 

1862), Cypress SSS.—Quartzose sss, with some shaly portions, about 150 ft, thick. 
In midst of Lower Carbf. ot southern 111. Overlain by 150 ft. of siliceous Iss. 
and shales and underlain by siliceous lss. and shales, the latter in places aren. 
Regarded as more fully developed equiv. of Ferruginous [Aui Vases] ss. ot Mo. 

Later work by S. Weller, E. O. Ulrieh, and C. Butts established fact tha t 
Cypress ss. is much younger than Aux Vases ss., and present generally 
accepted deflnition is that Cypress ss. underlies Golconda fm. and over
lies Paint Creek fm. or, to east (in Crittenden Co., Ky.) , the Gasper fm., 
the upper part of which i s=Pa in t Creek fm. 

Named for exposures on Cypress Creek, SE. Union Co., IU. 

Clypress Creek chert. 
Lower Devonian: Southwestern Tennessee. 
C. O. Dunbar, 1917 (Geol, Soc, Am, BuU„ vol, 28, p, 207), The remnant ot o 

southward extension ot N, Y, Oriskany, tor which the name Cypress Creek cliert 
Is proposed. It is white or yellowish chert carrying fossils [listed]. Separated 
from overlying Camden chert by a time break, and from underlying Linden sh. 
and Is. by o longer time break. [Appears to occupy position of Horrlmon 
chert.] 

Cypress HiUs beds. 
OUgocene: Saskatchewan. 
N. B. Davis, 1918 (Canada Dept. Mines, Mines Branch Rept, clay resources of southern 

Saskatchewan, p. 11). 

Cyrene member (of Edgewood limestone). 
Silurian (early) : Southwestern Illinois and northeastern Missourt 
T. E, Savage, 1913 (GeoL Soc. Am, Bull., vol. 24, pp. 361, 376). Cyrene memb.— 

Gray to brown Is., 0-15 ft. thick, forming lower fossiliferous Is. phase of Edgewood 
Is, In places overlain by Bowling Green memb. of Edgewood Is. Upper half to 
two-thirds of Cyrene memb. is oolitic and = Noix oolite memb. 

I n later repts this name has been applied to beds beneath Notx ooUte memb. 
See under Noix oolite memb. 
Named for exposures at Gyrene, Pike Co., Mo. 

tClyrii gypsum member. 
Permian: Central Oklahoma (Caddo County). 
F. G. Clopp, 1920 (Min. and Met., Am, Inst, Mg, ond Met. Engrs, No. 158, sec, 27, 

Feb. 1920). Cyril gyp. bed.—Most prominent fm. In Cement field, Coddo Co., 
Oklo, BeUeved to underlie Whltehorse ss. Rests on a great moss of generally 
groy sss. of Perm, oge. In southern Coddo Co. Is thought to be practically 
synonymous with Blolne fm. There Is no sign of division into 3 gyp, beds, as 
In central Okla. 

F. Reeves, 1921 (U. S. G. S. Bull. 726, p. 48). Cyril gyp. memb, of Greer fm.— 
Consists of 2 gyp. beds separated by 0 to 20 f t of gypsiferous shales. The 
upper gyp. Is massive, pink to white crystalline gyp., with occoslonal lenUls of groy 
BS. ond o thickness of 0 to 85 ft. The lower gyp. resembles the upper gyp., except 
that at certain localities It Is laminated and has appearance of thin-bedded Is.; 
Its thickness is 0 to 40 ft. The Cyril rests uncon. on Doy Creek doL At E. 
end of Keeche Hills the upper gyp. rests uncon. on Whltehorse ss. 

This name is now replaced by Cloud Chief gyp., for reasons stated under 
Cloud Chief gyp. 

Named for exposures near CyrU, Caddo Co. 

Dadina schist. 
Mississippian: Southeastern Alaska (Dadina and Chetaslina Rivers). 
W. C. MendenhaU, 1905 (U. S. G. S. P. P. 41, p. 27, map). Dadina achiata.—Sed. 

and igneous. Coarse quartz blotite schist along B, side of a tributary of Dadina 
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Elver that drolns from flanks of Snider Peak. Across the Dadina the rocka 
consist of (ascending) : Near base a succession of dark, bedded, crushed and oltered 
lavas of andesltic type; higher are amphibolite schists, mica schists, and smaU 
bodies of gray marmorlzed lss., oil cut by quartz diorite dikes; In gorge of 
Chichokno Creek several varieties of schist outcrop. The phases of schists on 
Dadina and Chetasllno Rivers thot are not demonstrably Igneous are very similar 
to Elutlna series of Schrader. The rocks are pre-upper Corbf., tentotlvely prc-Sll. 

t D a e m o n e l l x beds . 

A pa leon to log ic n a m e t h a t h a s been appUed t o a p a r t ( D a e m o n e l i x zone, 
l o w e r Mio.) of A r i k a r e e fm . of w e s t e r n Nebr . 

D a g g e r F l a t s a n d s t o n e . 

U p p e r C a m b r i a n ; S o u t h w e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

P. B. King, 1931 (A. A. P. G. BuU., vol. 15, No. B, pp. 1064-1066). Dagger Flat sa.— 
Oldest rock found In place In Marathon region. Base nowhere exposed. Is 
exposed in long norrow belts in center of antlcUnes in both Morathon and Dogger 
Flat ontlcllnorio, but widest area of exposure Is on S. side of Dagger Flat NB. 
of Buttrill ranch, where massive sss. form conspicuous ledges. This Is type loc. 
The lieds in aU places ore so Intricately contorted that exposed thickness not 
exactly known, but a probable max. ot 300 ft. Is found on S. side of Dagger Flat . 
Here lowest s t ra ta ore conspicuous ledges, eoch 4 to 5 ft. thick, of wblte sac
charoldal, moderately coarse-grained BS., weathering pale brown. In places these 
pass Into flne cgl. of rounded vein quartz pebbles, some of which show a notable 
secondary regrowth of quartz crystals. The mosslve sss. pass up into flaggy and 
thinly lomlnated brown and greenish micaceous sss. with much Interbedded sh.. 
the latter predominating toward top. In upper part several layers of laminated 
calc. brown ss. contain fossils [listed]. There ore also several loyers of cgl. 
composed of smoll block chert, gray Is., and clear quartz pebbles in a brown sandy 
Is. matrix. To NE. of Woods Hollow Tank nodular loyers of sandy Is., which 
weathers to pecuUor chocolote-brown velvety surface, ore plentiful. Underlies 
Morathon is., but in places younger fms. are overthrust onto Dagger Plat ss. 
Fossils are Upper Camb., according to E. Kirk and C: E. Resser. 

D a g g e t t s a n d . 
A s u b s u r f a c e s a n d , of e a r l y P e n n . ( C h e r o k e e ) age , in H e n r y e t t a dis t . , 

c e n t r a l e a s t e r n Okla . , w h i c h is r e p o r t e d to c o r r e l a t e w i t h u p p e r D u t c h e r 
s a n d a n d t o Ue h i g h e r t h a n D e a n e r s a n d . 

D a g m a r l i m e s t o n e . 
Midd le C a m b r i a n : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. F. Loughlln, 1919 (U. S. G. S. P. P. 107). Dagmar la.—ArgUL la , medium to 
dark-gray on fresh fracture, yellowish to grayish white on weathered surface ; some 
parts flnely banded; others consist of alternating lenses or layers of dense and 
oolitic rock of medium gray color. Distinct horizon marker. Thickness 75 to 
100 ft. Underlies Herkimer Is. and overlies Teutonic Is. Named for Dogmor Mine. 

D a g u i l l a d i o r i t e sch i s t . 
Age ( ? ) : I s l e of PUies . 

C. Schuchert, 1935 (Hist. Geol. AntlUean-Caribbean region, p. 526). 

D a k e qUar tz i t e . 
P r e - C a m b r i a n : C e n t r a l s o u t h e r n W i s c o n s i n ( S a u k C o u n t y ) . 

A. Lelth, 1935 (Rept 9th Ann. Fleld Cont Kons. Geol. Soc, flg. 216, pp. 329-330). 
Dake qtzite.—Encountered In 42 diomond drill holes In Baraboo d i s t , oU of which 
penetrated the qtzite and entered underlying Freedom fm. Thickness varies up fo 
max. of 214 f t , where It is overlain by Rowley Creek si. I t is coarse-grained 
qtzite containing large amount of sericite and chlorite as a matrix to the quartz 
grains. Large port of fm. is coorsely conglomeratic, with lorge ond sometimes 
ongulor pebbles. Occasionally lower part Is loosely cemented with iron oxide, possi
bly derived from underlying Freedom fm. The qtzite is not known to outcrop, 
but writer believes that one, and possibly several, surface exposures formerly 
thought to be the much older Baraboo qtzite are Dake qtzite. One is on S. bank 
of Baraboo River, near W. Baraboo; another, more extensive. Is on a low ridge 2 ± 
ml. E. of Baraboo on N. side of main highway from Baraboo to Portoge. Because 
sole description of the qtzite which was found lu tbe drUl holes wos made by C. L. 
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Dake, Ond because writer believes the rock exposed on this ridge Is same as thi t 
found in the drill holes, he has named It Dake Ridge. There being no other 
topog. feature after which the fm. could be appropriately named the qtzite is 
named Dake qteite. 

Dakota sandstone. 
Upper Cretaceous: North Dakota, South Dakota, southeastern Mon

tana (?) , eastern Wyoming (?) , eastern Colorado, Nebraska, Kansas, 
northeastern New Mexico, northwestern Oklahoma. 

F. B. Meek ond F. V. Hayden, 1862 (Phlla. Acad. Nat. Scl. Proc, vol. 13, pp. 419, 
420), Dakota group (Formation No. 1 of O-et).—Yellowish, reddish, and occa
sionally white ss., with, at places, alternations of various-colored cloys and lignite 
beds. Thickness 400 ft. Occurs in hills back of town of Dakota; extensively 
developed In Dakota Co. [Nebr.] below mouth of Big Sioux River, thence S. 
Into NE. Kans. and beyond. Underlies Fort Benton group, of which it may 
probably be Only a memb. 

The name Dakota ss. has in the past been applied over large areas in 
tbe Western States where the correctness of its application has in recent 
years been seriously questioned. At present the name is restricted by 
U. S. Geol. Survey to areas E. of Front Range, and the rocks occupying 
approx. the same strat. position in areas W. of Front Range are tenta
tively called Dakota ( t ) fm. In some parts of eastern Colo, the name 
as used by Hayden and other early workers included marine beds of 
Lower Cret. age now caUed Purgatoire fm. The geographic extent of 
Purgatoire fm. remains to be determined. In Bellevue section of Lari
mer Co., Colo., the rocks l)elieved by some geologists to be wholly of 
Dakota age are divisible into several units, which, although unnamed, 
are at present collectively called Dakota group. Other geologists, how
ever, believe that the, Purgatoire is represented in Bellevue section. 
If the Purgatoire proves to be present in Bellevue section it will be re
moved from Dakota group of W. T. Lee. The Dakota is chiefly of 
continental origin. 

The ss. in Black Hills region, Wyo.-So. Dak., that for many years was 
called Dakota ss. is now known not to be t rue Dakota ss., but a ss. of 
Lower Cret. age, to which the name Fall River ss. is now applied. It is 
opinion of some geologists that the younger Newcastle ss. may be true 
Dakota of this region, but this is undet. 

Dakota moraine. 
Pleistocene: South Dakota and southwestern Minnesota, 
T. C. Chamberiin, 1883 (U. S. G. S. 3d Ann. Kept, p. 394). 

Dakotan series. 
A term introduced by C. R. Keyes to cover Dakota ss. and correlated 

deposits. 

Dale quartzites. 
C. [R.] Keyes, 1924 (Pan-Am. Grot, vol. 41, p. 38). Dale qtzites.—Qtzites, 2,800 

ft. thick, composing basal frn. ot Uintan series (Early Cambric) of Utah. Over-
Iain by 100 ft. of unnamed sh. and underlain by Monon series. [Derivation of 
name not stated.] 

Dalhousie lime.stones, 
Silurian: Canada, 
H, M, Ami, 1900 (Roy, Soc,Canada Proc, and Trans., 2d ser., voL 6, sec, 4, p, 204). 

Dalhousie shales. 
Lower Devonian (Helderbergian) : New Brunswick. 
J, M, Clarke, 1911 (N, Y, State Mus, Bull. 140, p. 126), 
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Dalhousie sand. 
A subsurface sand at base of Blairmore fm. of southern Alberta, Canada. 

Dalhousie.Mountain andesltes. 
Age ( ? ) : Quebec 
F. J. Alcoi^, 1935 (Canada Dept Mines GeoL Snrv. Bur. Econ. Geol. Mem. 183, 

p. 70). 

tDaUas limestone. 
Upper Cretaceous (Gulf series) : Northern Texas. 
R. T. HUl, 1887 (All. Jour. ScL, 3d, vol. 33, p. 298), Dallas la.—Soft mag. Is., 

earthy fracture, flne texture, highly foramlolterous; blue on fresh exposure but 
decomposes and bleaches rapidly. Underlies Navarro beds (BxogyTa ponderoaa 
morl) [as here used Included Taylor marl] and overlies Eogle Ford shales. 

Same as Austin chalk, better established name. 
Named for occurrence a t DaUas. 

Dallas deposits. 
Pleistocene: Central southern Iowa. 
J. L. Tllton, 1913 (ScL, n. s., vol. 88, p. 241; Iowa Acad. Scl. Proc, vol. 20, 

p. 218). Dallas depoaita.—Deposits, of whatever nature: (parUy grovel, portly 
sand, partly gumbo, either without pebbles or with a few pebbles), formed In 
closing Btoges of Kansan Ice oge as Konson ice melted, leaving a surface deposit 
over Kansan drift, Loveland of Shimek ond Buchanan gravel correlate in part 
with these deiiosits, but have more restricted deflnitions. 

Named for DaUas, Marlon Co. 

Dalles formation. 
Miocene or PUocene: Central northern Oregon and central southern 

Washington. 
E. D, Cope, 1880 (Am, PhU. Soc. Proc, vol. 19, p. 61; Am. Nat, vol, 14, p, 458). 

A lacustrine fm. which is found on Columbia River, Oreg. Contains many vege
table remains. Material Is coarse and sometimes gravelly. Prof, Condon In his 
unpublished notes calls it Dalles group. Overlain by beds of* second great 
volcanic outflow and underlain by lava flow which has furnished the material 
for the lacustrine fm. 

T. Condon, 1902 (The two Islands, pp. 13-14, 139, 142, 145). Dalles proup.—Well-
deflned ledge of gray ss. Remnant of an old lake bed. All Mio. deposits In 
Oreg. are disturbed ; this deposit woe not disturbed. Is a Plio. loke bed. Years 
ago writer deslgnoted [but did not publish] the group of rocks to which this gray 
ss. belongs as The Dallea group, Plio. [He appears to consider Dalles older 
than bis SUver Lake group (Plio.) and younger thon his Yoklma group (PUo.).] 

I. A, Williams, 1916 (Oreg. Bur. Mines and Geol. Min. Res. Oreg., vol. 2, No. 3), 
practically traces Satsop fm. into The Dalles beda, but says he can not say they are 
exactly equivalent. 

J. H. Bretz, 1917 (Jour. GeoL, vol. 25, p. 454). In vicinity of The Dalles is a 
stratlfled deposit of volcanic aggl., tuff, and ash, with strata of river sond and 
gravel, 1,000 ft. thick, copped by a .flow of groy basalt. Western margin of 
deposit Is uptllted on flank of eastern antlcUne. Though no pebbles of qtzite 
or granite were found, it seems probable from Btrot. evidence thot the deposit 
is a locol phase of Satsop fm. 

R. W. Choney, 1921 (GeoL Soc. Am. BulL, voL 32, p. 137). A coUectlon from The 
Dallea group is of particular interest, since tew fossils have previously been 
obtained from this tm. The flora suggests PUo. or Pleist 

J. H. Bretz, 1921 (QeoL Soc. Am. Bull., vol. 32, pp. 36-37). The Dalles beds ot 
Oreg. ore thought to be mode up of 2 fms. : (1) a post-deformaUon deposit of 
volcanic ejectomenta of local origin ond smoU extent, of Pleist age; and (2) a 
lower fm. that Is thought to be a phase of Satsop fm. 

J: P. Buwalda. 1921 (Min. Res. Oreg., Oreg. Bur. Mines and Seol., vot 2, pp. 19-
20). The Dallea fm.—White to gray and bluish white beds of ss. and volcanic 
ash with some cgl. strata. Apparently deposited in lakes and by streams. Over
lain by basic volcanic rocks and underlain by Columbia River basalt. 

J. H. Bretz, 1925 (Jour. GeoL, vol. 33, p. 246). At The Dalles, Oreg., there Is 
an upper sed. fm. that has never been described, consisting largely of volcanic 
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debris, and a pre-deformation river deposit commonly known as The Dalles beda 
and In all probability a phase of Satsop fm. 

J. P. Buwalda and B. N. Moore, 1927 (ScL, n. s., vol. 67, p. 236). Geologists 
have differed regarding ages of "Sotsop" and Dalles fms. Writers hove obtained 
fragmentary mammalian fossils from Dalles fm. repre-senting not Quat. but 
approx. upper Mio. or lower Plio. This age determination is corroborated by lith
ologic resemblance to middle Neocene Ellensburg fm.' of central Wash., by ap
parently similar relations of the 2 fms. to Columbia lavas, and by Induration 
of Dalles beds, which is = that of lower or middle Neocene deposits of West and 
Is much greater than that of Quat. fms. Hood River fm. Is new name proposed 
for unique cgl. and ss. s t rata underlying Dalles fm. In Columblo River gorge, 
which was heretofore called "Sotsop fm." but is older than typical fossiliferous 
marine Satsop fm. ot Wash, coast [See also papers by these authors In GeoL 
Soc. Am. Bull., vol. 39, pp. 116-117, 1929, and Carnegie Inst. Wash. Pub. 404, 
pp. 11-26, 1930.] 

A. M. Piper, 1931 (U. S. G. S, Press Notice 52,343, Apr. 7 ) . DaXles fm. of DaUes 
region uncon. overUes Yakima basalt nnd uncon. underlies late PUo. or early 
Pleist. andesite. 

Dalmar sand. 
A subsurface sand in Cisco group (Peim.) of Archer County, Tex., lying 

a little more than 300 ft. above Gose sand, aud approx. at horizon of 
Newcastle coal. 

Dalton formation. 
Lower Cambrian: Western Massachusetts. 
B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, 1. e., proof sheets of geol. mops 

and text intended for a geol. folio, but never completed and published In that 
form, although cited in U. S, e . S. BulL 191, 1902), [Dalton phyllite is shown 
OS underlying Hoosac schist and as overlying [underlying] Cheshire qtzite, 
which rests on Becket gneiss,] 

B. K. Emerson, 1899 (U, S, G, S, BuU, 159), Included the Dalton In Cheshire qtzite 
as. defined and mapped. His mop Included Dalton' type loc. 

B. K. Emerson, 1917 (U. S. G. S. BuU. 597, pp. 32-34 and map). Dalton fm.—At 
some places in western Mass. the lowermost Camb. s trata consist of gneissoid 
cgl. having max. thickness of 600 or 700 ft. The pebbles are chiefly quartz 
(black, blue, and commonly white) but a few are feldspar or gneiss. This 
cgl. can be traced for miles across Hinsdale and Into Washington. Is best 
exposed at site of former Dalton clubhouse, on high hill S. of Dalton Station, In 
open posture farther S., and on SE. to new lookout tower. The cgl. was 
originally feldspathic and has generally changed to a thin flssUe Ught-colored 
gneiss or schist in which the muscovlte Is generally a greasy hydrated sericite. 
Grades into overlying Cheshire qtzite. Rests uncon. on Becket gneiss. [Accord
ing to personal communication of B. K. Emerson, the Dalton fm. of 1917 publi
cation is some as Dalton phyllite of 1892 Hawley shee t ] 

Dalton phyUite. 
See uuder Dalton fm. 

Dalton gneiss. 
Pre-Cambrlan: Northwestern Connecticut. 
W. M. Agar, 1932 (Am. Jour. Scl., 5th, vol. 23, p. 35), mapped a fm. called 

Dalton gneiaa, but this uame was not mentioned in text, and mop did not show 
town of Dalton. 

Dalton sandstone member (of Mesaverde formation). 
Upper Cretaceous: Northwestern-New Mexico (Gallup region). 
J . D. Sears, 1934 (U. S. G. S. Bull. 860A). Dalton as. memb. of Meaaverde fm.— 

Massive sss. that laterally replace the upper part of Dllco coal memb. of Mesaverde 
fm. In port of orea from Gollup eostword toword Mount Taylor. In N. port of 
T. 16 N., R. 17 W. this SB. body Is 180 ± ft. thick, and includes only 2 thin 
beds of softer ss. and sandy sh. To E. It is both split and underlain by beds 
of marine sh. composing the W. end of Mulatto tongue of Mancos sh. Where split 
by Mulatto tongue the upper memb. of Dalton ss. is 100± ft. thick ond the lower 
memb. 72 ± ft. thick. Still further E. both BSS. are completely replaced by marine 
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Mancos sh. Named for excellent exposures at Dalton Pass, where i t supports the 
divide ond forms o conspicuous bench in canyon draining to N. Is of Colorado 
age. 

Damascus red shale.. 
Upper Devonian: Northeastern Pennsylvania (Monroe, Pike, Wayne, Sus

quehanna, Perry, and Bradford Counties). 
B. Willard, 1936 (Geol. Soc. Am. BuU., vol. 47, No. 4, pp. 671, 584-585). Damaacua 

red ah. Introduced to replace Montroae red ah. of I, C, White, preoccupied by 
Montrose ss, of N, Y,, and poorly exposed at White's type loc, MontroBC, Susque
hanna Co,, Pa, Crops put around Beach Lake (also written Beech Lake) on main 
highway, and thence N, to and along Delaware River, where It is well exposed near 
Domascus, Wayne Co, At Montrose, Susquehanna Co,, it is probably less than 
100 ft, thick. In central Wayne Co, 200 f t , near Damascus 400 ft, and possibly 
considerably more, [Distribution described.] Underlies Honesdale ss. and overlies 
Paupack ss. memb. of Shohola fm. Is lowest persistent red div. of CatskiU 
group, and is of Canadaway age. North of the Anthroclte flelds the Damascus 
overlies New Milford fm. 

Dam Lake quartzite. 
Pre-Cambriaii: Minnesota. 
H. B. Ayers, 1911 (Set , n. s., vol. 33, p. 465). Dam Lake qtzite.—The qtzite ot 

Dam Lake (Aitkin Co., Minn.) has been explored by drilling through both con
tacts with adjoining rock, and results prove it to be Pokegama qtzite, here over
lying Keewatln fm. 

Damnation limestone. 
Middle (?) Cambrian: Northwestern Montana. 
C. F. Delss. 1933 (Mont. Bur. Mines and Qeol. Mem. 6, pp. 35 and passim). Damna

tion Is.—Most dtstlngulshlng feature is bright buff color to which it weothers. At 
type loc. consists ot platy, dull-gray to tan-gray, flne-gralned, fairly pure Is. in 
beds averaging 1 inch in thickness, with Irregular bedding surfaces, and with a 
few flakes and nodules ot buff clay Irregularly distributed both btw. ond within 
the Iss. Thickness averages 25 ft. Overlies Wolsey sh. (Middle Camb.) and 
underlies Nannie Basin Is. Forms the steep slope ot foot ot the cliffs on SW. 
side of Pagoda Mtu in NE. Vi sec. 9, T. 22 N., R. 13 W. This slope lies a t head 
of Damnation Creek, which flows SW. 

C. F. Deiss, 1935 (Geol. Soc Am. Bull., voL 46, No. 1, p. 98), assigned this fm. 
to Middle Comb, without a query. 

Dana diorite. 
Late Carboniferous or post-Carboniferous: Central Massachusetts and 

southwestern New Hampshire. 
B. K. Emerson, 1917 (U. S. G. S.-Bull. 597, pp. 244-247 and map). Dana diorite.— 

A broad bond of black hornblende-plogloclose rock, generally foliated and then 
commonly called hornblende schist, which forms a selvage to Monson grano
diorite and follows all the sinuosity of its boundary. It also borders all large 
areas of schistose rocks resting In this gneiss. A second band of white, very 
flne-gralned gronite or apllte [New Salem, aplite] commonly occurs next inward, 
seporotlng this mafic zone from the normol coarser gray granite gneiss of central 
orea. The olternotlng layers of black diorite and white aplite make up the "rib
bon gneiss." Is WeU developed across Ware and Dono, Moss. 

Dana. 
Name applied to a glacial lake, of Pleist. age, in Great Lakes region. (See 

U. S. G. S. Mon. 53, 1915, p. 4(39.) 
Danbury granodiorite gneiss. 

Pre-Cambrian (? ) : Western Connecticut. 
H. E. Gregory, 1906 (Conn. Geol. and Nat. H i s t Surv. BuU. 6, pp. 104, 108, and 

map). Danbury granodiorite gneiss.—Presents two important facies—biotite 
granite and a diorite In which hornblende becomes an important constituent and 
quartz Is less prominent. The two grade Into each other, although generally 
speaking, more hornblende occurs In Greenwich and Wilton areas and parts of 
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Monroe than In the mass N. of Danbury. The rock is prevailingly porphyritic, 
with pink or white pbenocrysts of feldspar, closely crowded, often at taining a 
length of 1 to 2 Inches. The groundmass In which tbe larger feldspar crystols tire 
set consists essentioUy of two varieties of feldspor, quortz, and blotlte or horn
blende or both. Of Igneous origin and intruded before metomorphlc oction 
converted Igneous and sed. rocks alike into gneisses and schists. 

W. M. Agar, 1933 (Am. Jonr. Set , 5th, vol.' 26, pp. 1-19). Danbury granodiorite 
gneiaa of 1907 map of Conn., by H. B. Gregory and H. H. Bobinson, continues into 
Westchester Co., N. Y., where it is called Harriaon diorite. I t includes a number 
of more or less Intermingled rock types whose different phases ore not equally 
developed In oil oreos In which they occur. It Is not a unit but a very vorloble 
fm., usuolly with high content of hornblende ond o porphyritic aspect I t grodes 
into biotite schists and quartz-ollgoclase-biotite gneisses ond oil these types ore 
intersected and sometimes intimately penetrated by gronite ond pegmatite. Writer 
tentotlvely places the complex in pre-Comb. with probably exception of the 
youngest granite, which may be as young as Ord. 

W. M. Agar, 1934 (Am. Jour. Set , 6th, vo l 27, pp. 354-373). Danbury gneiss is In 
part composed of Thomaston granite. I t Intrudes GrenvlUe, 

D a n b y f o r m a t i o n . 

L o w e r C a m b r i a n : S o u t h w e s t e r n 'Vermont ( R u t l a n d O u n t y ) . 

A. Keith, 1982 (Wash. Acad. Sci. Jour., vol. 22, pp. 360, 396). Danby fm.—Is a 
departure from the usual corbonate deposits of the^ Valley. Great variety of beds 
in the fm., but they ore seporoted from the other fms. chiefly by amount of SB. 
nnd qtzite and by their varicoIrTed dolomites. The qtzite beds are composed 
of clean white sand, in layers 1 or 2 ft. thick, Interbedded with massive dolomites 
like those of underlying Rutland dot, nnd with transitional strata, Uke sandy 
dolomites and ss. The qtzite beds usually stand out like white reefs obove the 
other loyers. Some peculiar dolomites, of pink, buff, and green colors, also occur. 
These are very flne-grained and tough and form ridges. Associated arc thin 
seams and layers of greenish si. Beds considerably folded. Thickness 300 ± ft. 
Grades into overlying Walllngford dol. Is = Hubbardton sL, Stiles phyllite, and 
Brezee phyUlte. 

Named for fact that It snrronnds town of Danby, Rutland Co., in Wal
llngford quad. 

Danby member. 
A term applied by G. H. Chadwick (Pan-Am. Geol., vol. 60, 1033, pp. 99, 

348, 349, 350, 354) to Dalmanella danbyi zone of Cayuta sh. memb. of Che
mung fm. of central southern N. T. 

Danforth member (of Dundas formation). 
Ordovician: Ontario. 
W. A. Parks, 1926 (Ontario Dept Mines 32d Ann. Eep t , p t - 7 , j?. 107). 

Danforth formation. 
Pliocene: Southeastern Oregon (Harney Basin). 
A. M. Piper, T. W. Bobinson, and C. F . Park, Jr. (U. S. G. S. W. S. P,. in press). 

Danforth fm.—In vicinity ot Burns the upper part consists of a distinctive rhyo-
Utlc tuff-breccia memb., also stratlfled sUtstone, ss., tuff, and volconic ash, with 
layers of glossy or perUtlc rhyolite a t a few horizons; ond the lower part con
sists of mosslve rhyolite, commonly spherulltlc. In dist. S. of Harney Playa the 
fin. consists of (descending) : (1) the distinctive tuff-breccia memb. and ossociated 
rocks; (2) an equally distinctive basaltic breccia memb. and associated siltstone, 
es., and cgl. and 2 Intercalated layers of basal t ; (3) stratlfled siltstone, ss., ond 
oBh; and (4) spherulltlc rhyollte. Thickness 20 to 800-f- ft. Bests uncon. on 
Steens baBolt. Is uncon. overialn by Harney fm. in some arcos and by fangl. 
that may be younger tban Harney tm. in other areas. Named for Danforth Ranch. 

tDannemora formation. 
Pre-Cambrlan: Northeastern New York (CUnton and Franklin Coimties).' 
H. P . Coshhig, 1901 (N. T. State Mus. 63d Ann. Kept., pt. 1, pp. r36 to r69 and 

map). Dannemora fm.—A complex of gneiss and granite. Gneisses of unknown 
origin (probably mostly igneous, in par t certainly Igneous), and include four varie-
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ties, which grade into one another through intermediate varieties. Whether Dan
nemora rocks are older, younger, or ot same age as sedimentary GrenvlUe rocks 
does not appear. I t there is any fm. In northern Adirondack region which 1B= 
Ottawa gneiss of Canada, or which may be of Archean oge (in restricted sense 
in which tha t term Is now employed by U. S. Geol. Survey) It is th is Donnemoro 
fm. Unfortunotely, in the dist. in Clinton and Franklin Counties where i t pre
vails, the GrenvUle series Is practically absent. Very similar gneisses ore asso
ciated with undoubted GrenvlUe rocks in western Adirondacks. In ordinary Donne
moro gneiss garnet is rare but i t Is abundant in the GrenvlUe gneisses. The fm. 
is well exposed all over Dannemora Mtn and throughout Dannemora Twp, Clinton 
Co. 

H. P. Cushing, 1902 (N. Y. State Mus. 64th Ann. Rept., pt. 1, pp. rS l to r82). 
"Dannemora" fm.—Closely Interbonded with the Iss. ond schists of the GrenvUle 
are granitic, gabbroic, and other gneisses which seem to represent closely contemp. 
igneous intrusions. In other districts (Clinton Co., for example) these or similar 
gneisses are found by themselves and represent the fundamental gneiss, if tha t fm. 
appears a t all in Adirondack region. From difficulty ot establishing this ond- of 
deflning ony separation from GrenvUle rocks, the writer a year ago proposed 
to refer such rocks to "Dannemora" fm., the term being wholly provisional, and 
to apply to areas of gneiss where the distinctive rocks of the GrenvlUe are absent, 
yet whose proper reference to the fundamental gneiss is wholly doubtful. I t is 
thought likely these rocks belong with GrenvlUe series, but It is convenient to 
give them a separate designation for present. In western Adirondacks Sinyth's 
recent work has shown an abundance of a granitic gneiss which has unmistakable 
Irruptive contacts ogoinst the GrenvlUe rocks quite like those to N. iu Canada. 
Whether these granites are the eqtiivalents of those in the eruptive center of the 
Adirondacks, or of the Dannemora gronitic gneiss, or ore wholly^ distinct from 
either, seems entirely uncertain. 

H. P. Cushing, 1905 (N. Y. State Mus. BuU. 95). Doubtful gneisses (Saranao f m ) . — 
Red acid gneisses, practlcolly but not utterly free from GrenvlUe admixture and at 
some time seem to hove no connection with the later igneous Intrusions; often 
Interbonded with and often In lorge masses are two other kinds of gneiss of com
mon occurrence, groy and black. Nearly all or quite all seem to be Igneous. Un
certain whether same as Ottowa gneiss of Canada. Saranac fm. is here Introduced 
to replace "Dannemora fm.," becouse ot possible confusion ot lat ter name with a 
noted Scandinavian locaUty. The rocks are well exposed olong Saranac River, 
Clinton Co., and Its near vicinity. 

D. H. Newland, 1908 (N. Y, State Mue. BuU. 119, pp, 8-22), Saraiuio fm.— 
Gneisses of undet, origin. Mainly red acid gneisses, but other gneisses also present. 
More detailed investigation may resolve them into elements which can be classed 
with the Igneous or the sed, series, but they hove been found so for to have no 
well-deflned connection with,ei ther . Princlpol orea of these gneisses.seems to be 
on northern borders In Clinton and Franklin Counties. 

H, L, Ailing, 1919 (N, Y. State Mus. BuU, 207, 208, pp. 113-145). North of town 
of Saranac Lake are a variety of gneisses and granitelike rocks that are todoy 
o puzzle to most observant and careful workers. Some may be Igneous but others 
are sed. These doubtful gneisses are sometimes referred to as Saranac fm. Many 
of these gneisses are certainly later than the GrenvUle. Some of gronites may be 
older than GrenvUle, but this Is not determined. 

W. J. Miller, 1919 (Jour, GeoL, vol, 27, pp, 28-54), The Lyon Mtn granite Is per
haps most conspicuous memb. of Cushlng's Soronac fm. 

t D a n R i v e r se r i e s . 

A n a m e app l i ed b y B . E m m o n s (Geol . R e p t . of M i d l a n d O i u n t l e s of N. C , 

N, C, Geol, Surv, , 1856) t o t h e U p p e r T r l a s s i c rocks ( N e w a r k g r o u p ) 

of D a n R i v e r r e g i o n of c e n t r a l n o r t h e r n N o . C a r . 

D a n v U l e s t age , 
P e n n s y l v a n i a n : W e s t e r n A r k a n s a s coa l fleld a n d c e n t r a l e a s t e r n Ok lahoma , 
A. Winslow, 1896 (N, Y. Acad, Scl, Trans,, vol, 15, p. 51), Danville stage.—Undiff, 

Coal Measures, underlying ."Appleton stage in Ind, Terr, and Ark, Thickness not 
measured. 

R e p r e s e n t s lower p a r t of A toka fm. 
P r o b a b l y n; imed for Danv i l l e , Yell Co., Ark , 
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DanviUe Landing group. 
DanviUe Landing beds. 

Synonymous terms applied to uppermost part of Jackson fm, of La, and 
Miss, by M. A. Hanna, D. Gravel], and J. McGuirt ( l l t h Ann. Fleld 
Trip Shreveport Oeol. Soc., 1934, table opp. p. 30, pp. 35-37). Not 
described, but said to "correspond to Cocoa sand of Cushman and to be 
younger than typical Cocoa sand. Said to overUe Yazoo "group," but 
apparently the beds were in previous repts Included in Yazoo of Miss. 
FossUs mentioned. Danville Landing is said to be on Ouachita Biver 
in CatahoiUa Parish, La. 

Darby formation. 
Upper and Middle Devonian: Northwestern Wyoming. 
B. Blackwelder, 1918 (W^sh. Acad. Sci. Jour,, vol. 8, p. 420). Darby fm.—Intro

duction of this new name Is made necessary because none In present use fits 
stratigraphy of western Wyo. The Darby Is apparently = Peale's Three Forks 
sh. plus npper part of his Jefferson Is. It rests dlscon. on Leigh dol. memb, of 
Bighorn doL, and in some places on underlying massive memb. of the Bighorn. 
It is separoted from overlying Madleon Is. locaUy, if not generally, by eroded 
surface. Consists of a varied sequence of •shales and dolomites, of white, gray, 
green, lavender, bnff, red, brown, and black colors;. but somber colors predominate. 
Some beds are massive, others thin and brittle. Fossils rare. Named for 
canyon of Darby Creek, on W. slope of Teton Range, where well exposed. Extends 
over most of NW. Wyo. [Gives detailed section (footing 428^ ft.) on E. slope 
of Shee{! Mtn near head of Oreen River.] 

Daredevil formation. 
Pre-Cambrian: Kenora district, Ontario. 
P. J. Pettljohn, 1936 ((3eoL Soc. Am. BnU., voL 46, pp. 1895, 1900, map, etc). 

Darien moraine. 
Pleistocene (Wisconsin stage) : Southern Wisconsin. Shown on moraine 

map (pL 23) of U. S. G. S. P. P. lOft Named for Darien, Walworth Co. 

Darling oU sand. 
A subsurface oU sand In Warren Co., Pa., stated by Carll (1883) to lie 

190 f t higher than Sheffield or Blue Jay oU sand and lower than Bailtown 
oU sand. Probably of Chemung age. 

Darling sand. 
A subsurface sand' in lower part Ot Kootenai fm. (Lower Cret.) in Cutbank 

d i s t . Glacier C^., NW. Mont -According to J. G. Bartram (Geol. of n a t 
gas, A. A. P. Q., 1985, pp. 257, 267) this sand is now called Cutbank 
sand. 

Darlington shale. ( In AUegheny formation.) 
Pennsylvanian: Southwestern Pennsylvania (Beaver County). 
J. P. Lesley, 187$ (2d,Pa, GeoL. Surv. Rept. Q, pp. 308-316). [See under Darlington 

underelay.J ' 

Darlington underclay. (In Allegheny formation.) 
Pennsylvanian: Southwestern Pennsylvania (Beaver County). 
J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 308-316). (The following 

succession of beds is given (descending) : Darlington coal (Upper Kittanning) ; 
Darlinifton underclav;, Darlington ahalea; Darlington plant bed; Kittanning coat] 

Darlington plant bed. (In AUegheny formation.) 
Pennsylvanian: Southwestern Pennsylvania (Beaver County). 
J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept Q, pp. 308-318). [See under Darlington 

underclay.] 
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D a r l i n g t o n g r a n o d i o r i t e . 

J u r a s s i c ( ? ) : B r i t i s h Co lumbia . 

W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Bept. 1921, pt. A, p. 80). 

D a s h n e r l i m e s t o n e . 

P e n n s y l v a n i a n : N o r t h e a s t e r n K a n s a s . 

R. C. Moore, Sept. 4-7, 1936 (Kans. Geol. Soc. 10th Ann. Field Cont Guidebook, p. 
41). Daahner la.—Basal memb. of Topeka Is. Bests on Calhoun sh. and underlies 
Jones Point sh. Consists of llght-blulsh Is. tha t weathers brown, flne grained, 
dense, mosslve; upper 1 ft. contains chert nodnles and Oaagia; lower 2% ft. has 
some large Triticitea, Allorisma, and Oaagia. Bracblopods and Bryozoans common 
throughout. Thickness 5% ft. [Derivation of name not stoted.] 

Q. E. Condra and E. C. Heed, June 1937 (Nebr. GeoL Surv. BuU. 11, 2d ser., p. 52). 
Dr. Moore in 1935 [not regarded as pubUcotion] and again in 1936 (10th Ann. 
Field Conf. Kans. Geol. Soc. Guidebook, p. 41) used "Dashner Is." for the lower 
memb. of Topeka Is. but In a publication issued in 1936 (Kans. GeoL Surv. Bull. 
22, pp. 194, 195 [issued Aug. 31, 1936]) did not use the name. Dr. Moore states 
(personal communication) that his type loc. is Dashner farm, SE. of Haynles 
Station (now Sargents siding) In Iowa. The interval which Moore classlfled as 
"Dashner" a t his type loc. appears to have Included not only the Interval 
which he classlfled os "Dosbner" in Kons. River Valley, but also the Iowa Point sh. 
and Curzen is. members. This memb. is too poorly deflned on Dashner farm to 
permit its being o good type loc. But at mouth of Wolf River the Wolf River is. 
Is separated from CMrzen Is. obove by 10 ± f t of sb. ond shows as complete a devel
opment OS wos seen in oil of oreo covered in this study. In view of these facts 
and because Dr. Moore may have abandoned "Dashner," writers feel they are 
justifled In giving new name Wolf River to lower memb. of the Topeka, deflnjing 
a type loc. where It Is weU developed and clearly set off from other Is. members 
both above and below. 

D a t i l f o r m a t i o n . 

T e r t i a r y ( p r o b a b l y l a t e ) : S o u t h w e s t e r n N e w Mexico ( A l a m o s a Creek 

VaUey, S o c o r r o C o i m t y ) . 

D. E. Winchester, 1920 (U. S. G. S. BuU. 716A). Datll fm.—Well-Uidurated tuffs, 
rhyolites, cross-bedded sss., and cgls. Members very variable. Thickness 2,000± 
ft. Underlies Quat. gravels and uncon. overUes Chamiso (Upper C r e t ) and 
older fms. No fossils. Regarded as probably late T e r t Named for fact i t la 
the mountain-forming series of Dotil Mtns. 

D a u b e m e m b e r (of H o x b a r f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

C. W. Tomllnson, 1928 (Oklo. Geol. Surv. BuU. 40Z, p. 16). Some 600 ft. above 
Anadarche memb. of Hoxbar fm. Is Daube memb. of Hoxbar, including a Is. similar 
to Anadarche Is., ossocloted In one locality with o Is. cgL Jus t below Doube Is. 
occurs only bed of coal known In Ardmore basin. It reoches mox. reported thickness 
of 4 f t , and is known for a t least 4 ml. along the strike in T. 5 S., R. 2 B. 
Above Daube Is. the upper 1200 ft. of Hoxbar fm. consist of ton to brown shales 
with several sandy lss. or calc. sss., including Zuckerman sandy la. memb. 

C. W. TomUnson, 1929 (Okla. GeoL Surv. BuU. 46, p. 44). Some 400 to 600 ft. 
above Anadorche memb. occurs the 10-foot Daube la., so named for occurrence 
at obandoned cool mine of Doube, Westheimer, Munzesheimer, and Zuckerman, in 
SE^4 of sec. 8, T. 5-S., R. 2 E. Of simUar character to Anadarche la. Imme
diately beneath it lies only known coal bed (4 ft. thick) in Ardmore Basin. Lies 
400 to 500 ft. below Zuckerman memb. of Hoxbar fm. 

D a v e n p o r t beds . 
Midd le a n d U p p e r D e v o n i a n : E a s t e r n I o w a . 

W. H. Norton, 1894 (Iowa Acod. Sci. Proc., vol. 1, pt. 4, p. 24). The nome Lower 
Davenpori beda Is suggested for lower nonfossiUferous Is. ot Davenport, which 
furnished the frogments for second stage of Fayette breccia; and Upper Davenport 
beda is suggested for fosslliferons Is. overlying Lower Davenport beds and hereto
fore called Oyroceraa beda, also Included In Payette breccia. The Lower Davenport 
beds overlie Kenwood beds. 

I n 1895 ( I o w a Geol . Su rv . vol. 4, pp . 1 2 1 + ) N o r t o n i n t r o d u c e d W a p s i p i n i -

con s t a g e for beds u n d e r l y i n g C e d a r VaUey i s . a n d o v e H y i n g Coggon 
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substage, and included In it the Davenport, Kenwood, and older beds. 
In 1901 Norton transferred his Coggon beds to Dev. and to Wapslpinlcon 
Is. This deflnition of Wapslpinlcon Is. was foUowed for many years ; 
but In 1928 (Iowa Univ. Studies, vol. 12, No. 7, n. a. No. 14.) 0. H. 
Belanskl treated Upper Davenport beds of Iowa Geol. Survey as basal 
memb. of Cedar Valley Is., "in accordance with field work done by M. A. 
Stalnbrook (unpublished thesis. State Univ. of Iowa) ." Rept. 9th Ann. 
Field Cont. Kans. Geol. Soc., 19S6, flg. 1, divided Wapslpinlcon Is. into 
(descending) Davenport memb.. Spring Grove memb. (new name), Ken
wood memb., Otis memb., and Coggon memb. and showed Davenport 
memb. aa older than Independence sh., a distinct fm. (See also under 
Independence sh.) In this same vol. (p. 280) M. A. Stalnbrook stated: 
"Upper" DaveniKjrt ia sublithographic and belongs to Cedar VaUey Is. 
[Upper Dev.]. 

Davenport member. 
Upper Ordovician: Toronto, Canada. 
W. A. Parks, 1924 (Geol. Soc. Am. Bull., vol. 35, pp. 103-104). 
See quotation under Dundas fm. Type loc. not stated. 

tDavld City formation. 
Pleistocene (early Nebraskan) : Eastern Nebraska. 
A. L. Lugn and G. E. Condra, 1932 (Geol. Soc. Am. BnlL, vol. 43, No. 1, p. 100). 

David City fm. (early Nebroskan), a gravel and sand deposit 20 to 100 ft thick 
is at base of Pleist. section In eastern Nebr. Is overlain by Nebroskan tlU and 
gumbotil up to 100 ft. hi thickness. 

A L. Lugn, 1984 (Nebr. State Mus. vol. 1, BuU. 41, pp. 326, SS2-SSS). David City 
fm. (Nebraskan) consists of outwash fluvlogloclol material of sand, gravel, and 
some clay. Thickness few ft. to 150 ft. Underlies Nebraskan tUl and is be
lieved to be of Nebraskan age. Is widespread, but not o continuous sheet, be
cause of bedrock on which it was deposited. Fills old buried pre-Pleist. vaUeys. 
Sold to be 160 ft. thick E, of Dovld City, 'where It has been penetrated in 
deep test weUs, Rests uncon, on Cret. 

Davidson sands. 
Davidson shallow sand has beeu appUed to a subsurface sand in BrazU fm, 

(Penn.) of Ind. and Davidson deep sand to a subsurface sand, of Chester 
(Miss.) age in Ind. that has beeu correlated with Tar Springs ss. 

. Davidson granophyre. 
Pre-Cambrian: Southwestern Oklahoma (Wichita Mountains), 
M. O. Hoffman, 1930 (Okla. Geol. Surv. Bull. 62, pp. 39-48). Davidson grano

phyre.—Very flne-gralned to dense granophyre, of light pink to dark gray color, 
with blackish streaks. Is a flne-gralned intergrowth of quartz and alkaU feldspar. 
Outcrops In W. half of Davidson Hlll and NW. along Little Medicine Creek for 
about ^ mi. Considered younger than Saddle Mtn granophyre and older than 
Carlton granophyre. Is intruded by Lugert granophyre. 

tDavlon rock. 
Miocene: Southern Misslssippt 
B. L C. Wailes, 1864 (Rept. Agric. and GeoL Miss., pp. 214-216). Davion Rock of 

Fort Adams.̂ —8s. of orgillo-slllceous composition, dingy white color, small pro
portion of sond, cemented together and tinged by brownish red metolUc oxide. 
[Distribution described. Seems to regard It same as tdrand Gulf ss.] 

B. N. Lowe, 1916 (Miss. Geol. Surv. BuU. 12, p. 00). Davion rock (Miocene t ) , 850 
to 400 ft. thick, sandy clay rock of light gray to brownish gray color with a 
cementing material of reddish brown to. purple Iron oxide. Should probably be 
considered a fm. In Grand Gulf group. Underlies Pascagoula fm. and overUes 
Grand Gulf ss. 

The Davion Rock of Wailes is now considered to probably be Catahoula 
ss. The Davion rock of Lowe is Hattiesbtu-g clay, in -./hole or in part. 
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Named , a cco rd ing to E . N. Lowe , for o u t c r o p s in p r e c i p i t o u s bluff a t F o r t 
A d a m s , Wi lk inson Co., " w h i c h is n o w usuaUy cal led P o r t Adai - ., Hi l l s , 
b u t is a lso ca l led L o f t u s H e i g h t s , a n a m e by which it w a s exc lus ive ly 
k n o w n in e a r l y p a r t of 19th c e n t u r y . D u r i n g t h e F r e n c h oc' ."jpation of 
Miss. , a b o u t l>egiuning of 18th c e n t u r y , t h i s bluff w a s >'!ed ! R o c h e a 
Davion , so n a m e d for a p ious a n d devo ted p r i e s t of th i : t n a m e , w h o h a d 
e s t ab l i shed a miss ion t h e r e . " 

D a v i s f o r m a t i o n . ( I n E lv in s g roup . ) 

U p p e r C a m b r i a n : Missour i . 

E. R. Buckley. 1007 (Mo. Bur. Geol. and Mines vol. 10, 2d ser., separate), in a 
table divided Elvins fm. Into (descending) Doe Run, Derby, and Davis, without 
deflning the subdivisions. 

H. A. Buehler, 1907 (Mo. Bur. Gool. and Mines vol. 6, 2d ser., p. 231). Davis fm.— 
Bluish, Impure, calc sh. intercalated with thin beds of mag. Is. and dol. Underlies 
Derby and overlies Bonne Terre. Thickness 100 ft. 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, pt. 1, p. 33). Dat>l« fm.— 
Much blue sh. with aren. dol.. Is., and Is. cgl. Thickness 160 to 190 ft. The 
persistent Central marble boulder memb. lies 63 ft. below top. Underlies Derby 
fm. ond overUes Bonne Terre fm. Is lower port ot Elvins fm. of Ulrieh. 

G. W. Crane, 1912 (Mo. Bur. Geol. and Mines vol. 10, 2d s e r ) . Davia fm.—Mainly 
alternating beds of soft sh.. sholy Is., and cgl. Upper memb., 70 ft. thick, can be 
distinguished from lower memb. by comparative abandonee of soft sh.' beds from a 
few Inches to 9 ft. thick, and by absence of "edgewise" cgl. Lower memb. consists 
ot 100 ft. of very shaly mog. Is., thin beds of "edgewise" cgl., ond thicker beds 
of soft sh. with horizontal thin plates or discs of Is. Overlies Bonneterre fm. ond 
conformably underlies Derby fm. 

H. A. Buehler, 1917 (Am. Inst. Min. Engrs. BuU. 130, pp. 1699-1718). Davis ah.— 
Chiefly tbin-bedded dolomltlc Is. and sh. with several layers of edgewise cgL, the 
latter chiefly In lower part anfl distinctive of fm. A boulder horizon of pure Is., 
the boulders usually less than 6 ft. thick, lies 100 ft. above base. 

N a m e d for ou t c rops on D a v i s Creek, St. F r a n c o i s Co. 

D a v l a oU a n d g a s hor izon . 

N a m e app l i ed to 8 5 ± ft. of l e n t i c u l a r s u b s u r f a c e s a n d s . Is., a n d sh . in Cot
ton VaUey fleld, W e b s t e r Co., N W . La. , s t a t e d to lie a t a hor izon cor
r e spond ing to a l o w e r p a r t of Glen Rose fm. of T r i n i t y g r o u p ( L o w e r 
C r e t . ) . N a m e d for l ea se ou w h i c h first wel l w a s dr i l l ed t o t he se beds . 
Inc ludes a t t o p a bed t h a t h a s been cal led T i l l m a n s a n d lens , a n d lower 
down a bed t h a t h a s been ca l led B o d c a w s a n d lens. 

Dav i s Creek beds. 
M i o c e n e : N o r t h w e s t e r n N e v a d a ( W a s h o e C o u n t y ) . 

R. W. (Chaney, 1924 (Geol S o c Am. Bull., vol. 35, pp. 162-163). Davia Creek beda.— 
A series of tuff, ss., and sh. underlying Modoc lavas In Washoe Co. Fossl! plants 
in white diatomaceous ash In these beds seem to clearly establish their Mio. age. 

D a w n l i m e s t o n e m e m b e r (of Mon te C r i s t o l i m e s t o n e ) . 

Miss i s s ipp ian ( l o w e r ) : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) . 

D. P. Hewett. 1931 (U. S. G. S. P. P. 162, pp. 10, 17, etc.). Dau>n Is. memb.— 
Thin-bedded dark-gray Is. ; little chert ; in large part of area altered to dol. 
Thickness 60 to 400 ft. Many lower Miss, tossils. Basal memb. of Monte Cristo 
Is. UnderUes Anchor Is. memb. Well exposed W. of Dawn mine, SW% sec. 15, 
T. 23 8., R. 58 E., Goodsprings quad, 

D a w s o n a r k o s e . 

U p p e r C r e t a c e o u s a n d E o c e n e ( ? ) : E a s t e r n C o l o r a d o ( D o u g l a s C o u n t y 

r e g i o n ) . 
G. B. Richardson, 1912 (Geol, Soc. Am, Bull., vol. 23, pp. 267-276). flowson orfcose.— 

Varicolored cgl., ss., sh. ond cloy, rhyolltic tuff ond lavo, but chiefly sss. ond 
orkoslc grits, with basal cgl. Thickness 2,000 ft. Contoins vertebrotes of Eocene 
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oge. according to Gidley. Is basal fm. of Monument Creek group of Hoyden. 
Uncon. underlies Castle Rock cgl. and uncon. overlies Loromie fm. Lower port 
is regordcd 08 = Arapahoe and Denver fms. [See also G. B. Richardson, U. S. G. S. 

Castle Rock folio, iNo. 198, 1915.] 

The age of this fm. (previously classifled as Eocene) was changed, in Dec. 
1035, to Upper Cret. and Eocene (T), as explained under Lance fm., last 
entry. 

Named for Dawson Butte, about 6 ml. SW. of Castle Rock, Douglas Co. 

Dawson sand. 

DrUlers' name for a sand in Mauch Chunk sh. (Miss.) of W. Va. that prob

ably corresponds to Droop ss. memb. of W. Va. Survey. 

Dawson. 
Name applied to a Pleist. glacial lake in Great Lakes regjon,. (See H. L. 

FairchUd, Geol. Soc. Am. Bull., vol. 43, No. 3, p. 614, 1932.) 

Day Creek dolomite. (In Cimarron group in Kansas; in Woodward group in 

Oklahoma.) 

Permian: Central southern Kansas and northwesterh Oklahoma. 

p . W. Cragln, 1896 (Colo. Coll. Studies vol. 6, pp. 3, 44). Day Creek dol.—Nearly 
white true dot , 1 to 5 or more ft. thick, overlying Red Bluff sss. [Whltehorse ss. 
of present nomenclature] and underlying Hackberry shales in Kons. Included 
In Kiger div. 

For subsequent interpretations see under Quartermaster fm. 

R. W. Sawyer, 1929 (Oklo. Geol. Surv. Bull. 40HH). The term "Day Creek dol." 
of Grogin hos been applied to Weatherford doL, Greenfleld doL. and Quarter
master dol. I t is believed its continued use will only serve to confuse. Writer 
does not know what bed, if any, in SW. Oklo., corresponds to Day Creek dol. 
of Kons. 

N. Evans, 1931 (A. A. P. G. RuIL, vol. 15, No. 4, pp. 405-^32). Day Creek do l has 
2 members. Upper and Lower Day Creek dolomites, separated by 1 to 3 ft, of 
brown to maroon sh. The Day Creek was formerly supposed to occur below 
Cloud Chief gyp. In this paper it is ploced above Cloud Chief gyp. 
and conformably below Quartermaster fm. The Day Creek of type 
area (central Clark Co., Kans.) consists of 2 ft. of hard Ilght-gray Is. or dolo
mitic l8. Characteristic Whltehorse sand and sh. are below It, and above 
is the dark red or maroon sh. which makes a contrast in color to the reddish 
buff of the Whltehorse below. In this .type area the Day Creek commonly con
toins oggregates of smoky or reddish chert. In Okla.. particularly in eastern 
Harper, western Woods, ond NE. Woodward Counties, this same description ap
plies to the Day Creek. Here, however, occurs a pinkish or purplish calcific or 
dolomltlc bed, about 3 Inches thick, 3 ft. above Lower Day Creek dol. I t seems 
well to Include this upper thin dol. bed as a part of the Day Creek and it is 
here called Upper Day Creek dol. and tlie lower bed, which was colled orlglnolly 
the Day Creek, Is here colled Lower Day Creek dol. Brown sh., weathering ma
roon, separates these 2 dolomites. I t - I s not recalled whether this Upper Day 
Creek bed occurs a t type area in Clark Co., Kons., but It probably does, as it is 
widespread in its exposures in NW. Okla. Unless removed by erosion this 
Upper Doy Creek dol. con olmost everywhere be found above horizon of the 
Lower Day Creek. To W. and S. of Supply the Lower Day Creek becomes very 
sandy and even grades Into ss. [Mentions localities where "the Lower Day Creek 
horizon is merely the top of Whltehorse ss. and Upper Day Creek Is poorly 
exposed."] The Day Creek dolomites are somewhat lenticular or grade loterolly 
into sond or sh. Their horizon can be deflnltely placed by eequence of beds and 
change from Whltehorse fm. to Quartermaster. 

S. Buckstaff, 1931 (A. A. P. G. Bull., vol. 15, No. 4, pp. 434-437), does not regard 
Mr. Evons's Interpretotion of strat. relations of various fms. as proved. 

E. H. Sellards, 1933 (Univ. Tex. Bull, 3232), does not recognize this unit in Tex, 
D. A. Green, 1936 (A. A. P. G. BnU., vol. 20, No. 11. p. 1474). Which of the dol. 

beds of lower part of Quartermaster fm, Is = Day Creek dol, of NW. Okla, Is open 
question. 

Named for Day Creek, Clark Co., Kans, 
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Day Point limestone. 
Lower Ordovician: Eastern New York (Champlain Valley). 
H. P. Cushing, 1905 (N. Y. State Mus. Bull. 95), adopted the subdivisions of the 

Chazy proposed by E, Brainerd and H, M. Seely in 1888 (Am. GeoL, vol. 2, pp. 323-
330), as explained under Chazy group, and prgposed Day Point Is. for group A 
or lower Chozy, which is well exposed at Day Poin t Peru Twp, Clinton Co. 

Dayton limestone. 
SUurian (Niagaran) : Southwestern Ohio. 
E. Orton, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, p. 143) and 1871 (Ohio Geol. 

Surv. Rept. Prog. 1870, pp. 271, 297. 299-301, 309, flg. 1, opp. p. 310). Dayton 
stone (1870 rept.), Dayton Is. (1871 r e p t ) . Even-bedded massive Is. 5 to 10 
ft. thick, sparingly charged with fossils and containing at least 90 per cent of 
carbonate of lime. Lowest memb. of Nlagoro group in Montgomery and High
land Counties. Overlain by Niagara sh. and underlain by Clinton [Brassfleld] Is. 

E. 0. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol, 22, pl, 28), assigned this Is, to 
Clinton epoch, as did A. F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 
172, 173). He gave further details on pp. 138, 149-150, Usted the fossils, 
and stated that in Adams and Highland Counties it is conformably overlain 
by Alger day . 

A. F. Foerste, 1935 (Denison Univ, Bull.. Jour. Scl. Lob., vol. 30. p. 133), stated 
Dayton Is. is probably younger than Oldham Is. ; is typically exposed in vicinity 
of Doyton, Ohio ; and is probably lower Clinton, 

TDayton m o r a i n e . 
See u n d e r L a k e E s c a r p m e n t m o r a i n i c sys tem. 

D e a d m a n l i m e s t o n e . 

T r i a s s i c ( ? ) : S o u t h e a s t e r n I d a h o . 
G. R. Mansfleld, 1915 (Wash. Acod, Scl, Jour., vol 5, p. 492). Deadman la., 150 ft. 

thick. A memb. of Nugget ss. of Fort Hall lud. Res. Overlies Higham grit ond 
underlies Wood sh. 

G. R. Mansfleld, 1916 (Wash. Acad. Sci. Jour., vol. 6, pp. 32, 41). Deadman la. 
memb. of Nugget sa.—Dense purplish-gray is. of almost lithographic quality, with 
subordinate amounts of gray and greenish chert. Thickness 150 ± ft. Overlies 
Higham grit memb. of Nugget and underlies Wood sh. memb. of Nugget. Named 
for Deadman Creek, in NE, part ot T, 4 S., R. 38 E. Boise meridian, in NE. part 
of Fort Hall Ind. Res., near headwaters of which it is exposed. 

G. R. Mansfleld, 1920 (U. S. G. S. BuU, 713, pp. 29, 52), treated Deadman Is., 
Wood sh.. and Higham grit as distinct fms., and restricted Nugget ss. to upper 
port ("main ss. memb.") of Nugget ss. as recognized by him iu previous repts. 
Thia is present generally accepted definition. 

Deadman Island beds. 
Pleistocene: Southern California. 
J. P. Smith, 1910 (Jour, GeoL, vol, 18, chart opp, p. 217), applied Deadman Island 

beds to lower port of Son Pedro fm, and ijos Cerritos beds to upper par t of 
San Pedro, 

U, S. Gran t IV, and H, R, Gale, Nov, 3, 1931 (Mem, San Diego Soc, Not, Hist., 
vol. 1, pp.-37, 43). Deadman Island "Plio." [of some eorly repts] is here colled 
ITimms Point zone, because Deadman Island no longer exists ; and, because of Its 
cold-water fauna. It is correlated with a glacial age and assigned to Pleist, Dead-
man Island was on island formerly located in San Pedro Horbor but has now 
been entirely removed by steam shovels, 

D e a d w o o d f o r m a t i o n . 

U p p e r C a m b r i a n : W e s t e r n Sou th D a k o t a ( B l a c k H i l l s ) , e a s t e r n W y o m i n g , 

and s o u t h e a s t e r n M o n t a n a . 

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept , pt. 4, p. 505). Deadwood fm.— 
Red brown qtzite and ss., locolly conglomeratic, and partly massive. Thickness 4 
to 150 ft. in Black HiUs. Upper part Is thinner bedded softer sss., in some cases 
interbedded with more or less sh. Basal memb. Is usually hard massive reddish 
brown qtzite ; portions of basal beds are conglomeratic, ranging from a sprinkling 
of quartz pebbles in the ss, to a very coarse heavy cgl. of large rounded masses 
of crystollinc rocks and vein quartz in a red-brown matrix. Rests uncon. on pre-
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Comb, granites and schists ond underlies Englewood Is. [Miss.]. In northern 
Block HUls Is separated from Englewood Is. by a moss of buff Is. of SU. age 
[Whltewood Is., of pre-Rlchmond Upper Ord. age]. 

W. M. Furnish, E. J . Barragy, and A. K. Miller, 1936 (A. A. P. G. Bull., voL 20, 
No. 10, pp. 1329-1341), reported finding of poorly preserved Ord. (Middle?) 
fossils (listed and figured) In upper 70 ft. of Deadwood fm. of type section, and 
they recommended transfer of these beds from Deadwood fm. to overlying White-
wood Is. (which Is classlfled by U. S. Geol. Survey as Upper Ord.). These 70 f t 
of beds are described os consisting of (descending) : (1) Transitional, 10 f t ; (2) 
slltstone memb., 20 f t , numerous fossUs; and (3) sh. memb. 40 ft., few fossils. 
They rest on a ss., colled "Scolithus ss.," 15 tt . thick, which has not yielded fossils. 
Authors conclude with following s ta tements : Data presented seem to Indicate 
that oil beds In northern Block HUls above Scolithus ss. and below typical 
Whltewood dol. may be correlated with Middle Ord. NO diognostic fossils were 
found in Scolithus ss. or subjacent beds, and their age was not determined. Typical 
Whltewood dol. presumably Is Upper Ord. It seems advisable for the present at 
least to Include aU Ord. beds above Scolithus ss. in Whltewood fm. 

D e a d w o o d G u l c h r h y o l i t e tuff. 
T e r t i a r y : Mogollon d i s t r i c t . N e w Mexico . 
H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). Deadwood Oulch rhyoUte tuff.— 

White banded rhyollte, in smaU fragments, in on exceedingly flne-grolned siliceous 
matrix. Thickness 10 to 400 ft. Older than MogoUon andeslte and younger 
than Lost Chance andeslte. 

N a m e d for exjposures in u p p e r p a r t of D e a d w o o d Gulch , Mogollon d i s t . 

Deanef le ld s h a l e . ( I n P o t t s v U l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y ( H a r t f o r d q u a d r a n g l e ) . 
J . H. Gardner, 1927 (Ky. GeoL Surv., ser. 6, vol, 26, pp, 135, 137, 153)-. Deanefleld 

ah.—Very dark soody clay sh., which weathers brownish gray. Thickness 75 f t 
Holds Hamlin coal, about 25 ft. above base. Included in lower part of PottsviUe 
group. Extends throughout territory from Butler to Daviess Counties, and is 
widely exposed around Deanefleld and Fordsville. Forms surface rock, copped by 
Aberdeen SB., over large portion of Whltesvllle ond Owensboro quods. 

D e a n e r s a n d . 
A s u b s u r f a c e s a n d , 0 t o 6 0 ± ft. t h i ck , of e a r l y P e n n . o r l a t e Miss , age . 

In Okla. , c o r r e l a t e d by some w i t h l o w e r p a r t of D u t c h e r s a n d se r i e s 
( P e n n . ) a n d by o t h e r s w i t h Miss . I n t.vpe reg ion ( D e a n e r - C l e a r v l e w 
pool , Okfuskee Co.) t h e s a n d l ies a t 2,800 ft. d e p t h and L y o n s s a n d a t 
3,150 ft. d e p t h . Cons ide red y o u n g e r t h a n K i u g w o o d s a n d . 

D e a n L a k e c h e r t m e m b e r . 

M i s s i s s i p p i a n : N o r t h w e s t e r n M o n t a n a . 
C. F. Delss, 1933 (Mont. Bur. Mines ond Geol. Mem. 6, pp. 47 and passim). Dean 

Lake chert memb.—Generally thinnest memb. of Madison Is. In this orea but the 
most persistent and striking. Outstanding characteristics ore great amount of 
block, blue-block, ond dork-gray chert, which occurs as nodules and as Intercalated 
beds btw. the lss. In type loc. lower 23 ft. Is blackish-gray Iss. Interbedded with 
black-gray and duU tan-gray chert In nodules up to 5 inches diam. Upper 37 
f t massive, blue gray, thick-bedded Iss. with crinold stems and brachiopod frag
ments, Interbedded with beds of very fossiliferous dark chert up to 7 inches thick. 
Thickness 51 to 74 f t Underlies Rooney chert memb. and overlies Saypo Is. 
memb., aU in Madison Is. Named for small cirque lake lying at foot of cliffs 
that form upper part of E. side of Pentogon Mtn. Type loc. SB. side of the mtn, 
in 8 W ^ sec. 14, T. 25 N., R. 14 W. 

D e a n v i l l e m o r a i n e . 
P l e i s t ocene (Wiscons in s t a g e ) : S o u t h e a s t e r n INIichigan. S h o w n on m o r a i n e 

m a p (p l . 32 ) in U. S. G. S. Mon. 53. N a m e d for Deanv i l l e , L a p e e r Co. 

D e a r i w m l i m e s t o n e . 

Midd le ( ? ) C a m b r i a n : N o r t h w e s t e r n M o n t a n a . 
C. F . Deiss, 1933 (Mont. Bur. Mines and Geol. Mem. 6. pp. 36 and passim). Dear-

bom la.—At type loc. (North Fork ot Dearborn River, in W. Hi sec, 6, T. 17 N., 
B, 7 W.) can be roughly divided into (descending) : ( i ) Irregularly bedded, platy 
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dull-gray flne-grained Iss, In beds averaging 1 Inch In thickness, interbedded with 
thin olive-gray calc. sh. In npper part , 127 ft , ; (2) massive, thick-bedded crumbly 
gray arglll, lss, with flakes and nodules of buff and Bome orange clay, 162 ft.; 
(3) thin-bedded micaceous gray-buff shaly Iss. with green-gray micaceous cala sh. 
in upper fourth, 180 ft. Thickest (459 ft.) In Dearborn region; thinnest (135 ft.) 
in vicinity of Prairie Reef. OverUes Nannie Basin Is. and underlies Steamboat Is. 

D e a s e se r i e s . 

P e r m i a n t o O r d o v i c i a n ( ? ) : B r i t i s h Co lumbia . 

F, A, Kerr, 1926 (Canada Geol. Surv, Summ, Rept, 1925, pt. A, p. 80). 

D e a t h C a n y o n m e m b e r (of Gros V e n t r e f o r m a t i o n ) . 
Midd le C a m b r i a n : W e s t e r n W y o m i n g (Te ton , Owl Creek , a n d W i n d B l v e r 

M o u n t a i n s ) . 

B, M, MlUer, 1936 (Jour, Geot, vol, 44, No, 2, pp, 119-)-), Death Canyon memb.— 
Largely flne-grained dark-gray ond block Is, mottled with brown; the Iss. thin-
bedded for most p o r t In loyers % to several Inches thick, separated by arglll, 
seoms and portlngB, Fossils, Thickness 285 ft. in Teton Ronge. Gradually thins 
ond interflngers with sh. to E,, disappearing in middle parts of Owl Creek and 
Wind River ranges. Is 219 ft. thick at DuNolr, with many sh. beds in lower 
p a r t ; 100± f t at Torry Creek; obout 40 ft, at BuU Lake Creek. [See Bull 
Lake Oreek ah. of Bronson,] . OverUes lower sh. div. (100± ft. thick) of Gros 
Ventre fm. and underlies upper sh. dlv. (200 to 300 ft. thick) of the Gros Ventre. 
Type section Is along divide btw. Dcoth ond Teton Canyons, in Teton Ronge. 

D e a t h Va l l ey f o r m a t i o n . 

L o w e r Pa leozo ic ( ? ) : S o u t h e a s t e r n Ca l i fo rn i a ( I n y o Covmtiy). 

F. M. Murphy, 1933 (Collt Stote Dlv. Mines, Rept. 28 of State Min., Ju ly-Oct 
1932, pp. 329-356). Death Valley fm.—A considerable number of interbedded Iss,, 
calc. argillltes, and scblstGC that occupy B. flank of S. part of Panomint Range. 
Thickness unknown. Little time could be devoted to this lorge orea ond present 
descriptions ore necessorlly sketchy. If there Is any ascertainoble s t r a t sequence 
it is unknown. The interbedding of rocks, which do not vary greatly in Uthologlc 
details, would probably seriously hamper separating Deoth Valley fm. into moppoble 
units. Apparently nonfossiilferous. Conformably overlies Telescope group. Re
ferred to lower Paleozoic (7) . [Mapped over large areo to W. ot Death Valley.] 

D e a t o n f o r m a t i o n . 
D e a t o n se r i e s . 
D e a t o n i ron -o re se r ies . 

Ordov ic i an (Midd le ) : N o r t h w e s t e r n (Georgia. 
J . W. Spencer, 1893 (Ga. Geol. Surv. Paleozoic group, pp. 46, 83). De-iton ore beda 

or aeries.—Ferruginous Iss., 100 to 200 ft. thick, included in Chiekamauga series 
of Polk Co. and probably of Whitfleld Co. Underlie Rockmart si. and overlie 
Moclureo Is. •> 

Accord ing to C. W . H a y e s (U . S. G. S. R o m e ' f o l i o . No. 78, 1902) t h e s e beds 

be long in lower p a r t of R o c k m a r t s t , a n d r e s t on C h i e k a m a u g a Is. 
N a m e d for e x p o s u r e s a t D e a t o n mine , P o l k CkJ. 

D e c a t u r l i m e s t o n e . 

SUur i an ( l a t e C a y u g a n ) : W e s t e r n Tennessee . 
W. F. Pate and R. S. Bassler, 1908 (U. S. Nat. Mus. Proc., voL 34, pp. 410-432). 

Decatur la.—Massive white crinoidal Is. with some mag. beds. Sometimes 70 or 
more ft. thick. Toward top becomes slightly shaly and more fossiliferous. At 
Lady's Bluff consists of (descending) : Yellow arglll. is., 2 f t . ; massive white mag. 
Is., 30 ft. ; orgill. grayish Is. weathering into sb., 11 ft . ; masslTe mag. Is., grayish 
a t top nnd yellowish toward bottom, 20 ft. Top fm. of Niagaran of West Tenn. 
Uncon. underlies Linden fm. (Lower Dev.) and overlies LobelvlUe fm., top fm. of 
Brownsport group. [See also under Brown.sport fm.] 

E . O. Ul r l ch h a s fo r y e a r s classifled t h i s fm. a s of l a t e C a y u g a n age . 
Some geologis ts , howeve r , s t i l l cons ide r i t of N i a g a r a n age . ( S e e A. F . 
F o e r s t e , Deni.son Univ . Bull . , J o u r . Scl. Lab . , vol. 30, 1935, pp. 184^185.) 

N a m e d for D e c a t u r Co., bu t t y p e sec t ion is a t T u c k ' s Mill , H 4 ml . N, of 

Deca tu rvUle , 
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t D e c a t u r s and . ( I n C l a ibo rne g roup . ) 

Eocene ( m i d d l e ) : S o u t h e a s t e r n Miss i ss ipp i . 

E. N. Lowe, 1919 (Miss. Geol. Surv, BuU, 14, p. 78). Decatur aand.—UnconsoUdated 
Band, white to yellowish, nonfossiUferous, probably marine; persistent; 18 to 26 
ft. exposed. Outcrops mainly In SB, Miss,, near Enterprise, Wautubbee, and De
catur Rests on Enterprise green Inarl (probably conformobly) and is overlain by 
Wautubbee marl (perhaps uncon,). Included in Lisbon fm. 

T h e n a m e is preoccupied . R e p l a c e d by K o s c i u s k o ss . m e m b . of L i s b o n fm. 

N a m e d for e x p o s u r e s n e a r D e c a t u r , N e w t o n Co. 

t D e c a t u r v U l e l imes tone . 

U p p e r C a m b r i a n : C e n t r a l Mis sou r i . 

E. M, Shepard, 1904 (Bradley Geol. Field Sta, Drury CoU, BuU„ vol. 1. pt. 1, p. 42). 
DecaturvUle Is. 200 ft. thick, the Fourth Mag. Is. or Proctor Is. Underlies Gunter 
ss. and overlies Lesueur Is. Assigned to Camb. or Ozark. 

G. H. Scherer, 1905 (Bradley Geol. Field Sta. Drury C o a BulL, vol. 1, p t 2, p. 
67). Bonne Terre Is. Is = DecaturvUle Is. 

H. F. Boln and E. 0. Ulrieh, 1905 (U. S. G. S. BnlL 260, p. 234, and BuU. 267). 
DecaturvUle Is. = Bonneterre Is. 

T h e 1922 geol. m a p of Mo. s h o w s t h e r o c k s a t a n d a r o u n d D e c a t u r v U l e t o 
b e R o u b l d o u x a n d u n d e r l y i n g fms . 

M. E. Wilson, 1922 (Mo. Bur. Geol. and Mines vol. 16, 2d ser.). Proctor fm. is 
about 60 ft. thick in type loc , in Miller, Morgan, and Ckmden Coimties. The 
only outcrops of Bonne Terre fm. are in St. Froncois Mtn region, over obout 200 
sq. ml. 

T h e 1926 geol. m a p of Mo . s h o w s t h e r o c k s a t a n d a r o u n d D e c a t u r v U l e t o 

be p r e -G asconade . 

J. Bridge, 1930 (personal communication). The DecaturvUle la. Is Bonneterre doL, 
ond Proctor do t Is obsent ot DecaturvUle. 

N a m e d fo r ex jwsures a t D e c a t u r v U l e , C a m d e n (3o. 

Deca tu rv iUe c h e r t . 
U p p e r Ordov ic i an ( R i c h m o n d ) : C e n t r a l Missour i ( C a m d e n C o u n t y ) . 

G. H. Scherer, 1905 (Bradley Geol. Field Sta. Drury CoU. BuU., vol. 1, pt. 2, p. 67), 
divided Richmond of Greene and Camden Counties into Maquoketa shales ond 
DecaturvUle ohert, which rested on Joachim Is. On p. 59 of some voL be caUed 
the chert Spencer ohert. 

D e c a t u r v i U e c h e r t . 

L o w e r D e v o n i a n ( H e l d e r b e r g i a n ) : W e s t e r n Tennessee . 

C. 0 . Dunbar, 1918 (Am. Jour. Set, 4th, voL 46, p. 744). DecaturviUe chert.—Porous 
gray chert, 0 to 6 ± ft. thick. At base thinner bedded sandy chert which weathers 
more readUy and Is not well exposed. Although thin extends half woy across 
Stote. Not Identified E. of Tenn. River except in Hordin Co. Founo closely oUled 
to Birdsong, New Scotland, and Becraft. Seems best referred to earliest Becraft 
time. WeU developed In vicinity of DecaturviUe, Decatur Co. Uncon. overlies 
Birdsong sh. and uncon. underlies Quail Is. Is top fm. of Helderbergian or Linden 
group. 

Decep t ion p o r p h y r y . 
P r e - C a m b r i a n : N o r t h - c e n t r a l Ar i zona ( J e r o m e d i s t r i c t ) . 

L. E. Reber, Jr . , 1922 (Am. Inst. Min. and Met. Engrs Trons., vol. 66, p. 12). In 
Deception Gulch, a t N. end of Jerome area, where It adjoins the quartz porphyry, 
the nature of the material is open to question. The appearance Is similar to thot 
of known volcanic fragmentals and locally there are some obscure indications of 
its fragmental character. The microscopic evidence is conflicting but seems to 
point in same direction. But the rock resembles an intrusive Igneous rock, and 
Finlay has named It [where?] Deception porphyry. The nature of its contact 
with the quartz porphyry Indicates that one or both of the rocks must be intrusive. 

J. L. Fearing, Jr., 1926 (Econ. GeoL, vol. 21, pp. 757-773). Deception quartz por
phyry is a sill of pre-Camb. rock intrusive Into greenstone complex in Deception 
Gulch, Jerome d i s t , Ariz., and is older than Cleopatra quartz porphyry. 
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DeCew l imes tone . 

S i l u r i a n : W e s t e r n N e w York a n d O n t a r i o . 

B. M. Kindle, June 19, 1914 (ScL, n. s., vol. 39, p. 918). DeCew la., nome pro
posed by M. Y. WUltoms, in paper read before Geol. Soc. Am. Jonuory, 1914. Bosol 
memb. of Lockport do t Underlies Gosport Is. and bverlles Rochester sh. 

M. T. WUUams, 1914 (Canada GeoL Surv. Summ. Rept. 1913, p. 186). De Oew Is.— 
Fine-grained, dark grey, arglll. Is., 2 to 9 ft. thick. Basal bed of Lockport memb. 
of Niagara fm. in Niagara Peninsula. Well exposed ot DeCew foils. Is 9 ft. 
thick a t Niagara River, 8 ft. at Grimsley, and 2 ft. a t Hamilton, Ont. At some 
places shows on weathered surfaces cross-bedding and remarkable churned struc
ture. The material of the beds suggests reworked Rochester sh. to which lime has 
been added. Heretofore Included In the Lockport. Difflcult to separate from Roch
ester memb., which is essentially sh., although toward top some cole, beds oppeor. 
Underlies Gosport Is. [Schuchert (Geol. Soc. Am. BuU., vol. 25, p. 307, 1914) 
stated 5 ft. of DeCew Is. is present at Lockport, N. Y., beneath Gasport Is. and 
2 to 5 ft. a t Rochester, N. Y.] 

t D e c e w s v U l e f o r m a t i o n . 
t D e c e w v U l e f o r m a t i o n . 

Midd le D e v o n i a n : W e s t e r n N e w Y o r k a n d s o u t h e a s t e r n O n t a r i o . 

E. 0. Ulrlch and C. Schuchert, 1902 (N. T. State Mus? BuU. 52, p. 653, chart opp. 
p. 659). Decewville fm.—Coarse ss. fllled with late Oriskany fossils, overlain 
by sandy Is. containing a fauno of marked Onondogo aspect and extending up 
to where typlcol Onondaga Is. appears. The latest Orlskony Invasion come 
from SE. ond arrived at Coyuga, Ont , ot about same time as Onondogo invosion 
from SW., causing o blenjjing of Onondaga and Oriskany faunas. Remnants seen 
in cement quarries a t Buffalo, N. Y. Named for exposures near viUoge of Decews-
vUle, Ontorlo. 

C. Schuchert in 1903 (Am. GeoL, vol. 31) placed the Decewville in top of Oriskanian, 
underlying Schoharie grit ond overlying Esopus grit. G. H. Chadwlck, 1908 
(Set, n. s., vol. 28, pp. 346-348) used Eaopua (Decewville) in N. Y. C. 
Schuchert 1910 (Geol. Soc. Am. BulL, voL 20, p. 541), correlated DeoewvUle of 
Ontario with Esopus and Glenerie. Ulrlch, 1911 (Geol. Soc. Am. Bull., voL 22) 
correlated Schoharie and Decewville ot western N. Y. with Schoharie of eostem 
and central N. Y. In 1912 (Geol. Soc. Am. BulL, vol. 23, p. 376) C. R. Stauffer 
stated that Decewaville fm. of Ontario is not an Independent unit, but that the 
upper ss. and oren. material carries an Onondogo founo ond forms bosol layers 
of Onondogo fm., while the bosal ss. contains charocteristlc Oriskany fossils; 
and that relations of Oriskany and Onondaga are same in Ont, as in N. T. 
In 1913 (Jour. GeoL, vol. 21, pp. 310-311) E. M. Kindle stated "Decewaville fm." 
bas no standing, and that Decewsvllle section of the "formotlon" consists of 
2 ft. of Onondaga Is., underlain by 17 Inches of Oriskany ss., which rests on 30 
ft. of Is. belonging to Salina fm. 

D e C h e l l y s a n d s t o n e m e m b e r (of C u t l e r f o r m a t i o n ) . 

P e r m i a n : N o r t h e a s t e r n Ar izona , s o u t h e a s t e r n U t a h . 

H. E. Gregory, 1915 (Am. Jour. ScL, 4th, vol. 40, p. 102). DeChelly aa.—Name 
odopted for forthcoming rept for beds overlying Moenkopl fm. and underlying 
Shinarump cgl, in Navajo Ind, Res,, Ariz. [Not described.] 

H. b . Gregory, 1916 (U. S. G. S. W. S. P. 380), and 1917 (U. S. ®. S. P. P. 93). 
DeChelly sa.—Massive, very cross-bedded light-red or brown ss., 0 to 585 ft. thick, 
uncon. underlying Shinarump cgl. and overlying Moenkopi fm. in Navajo country. 
Mopped olong Canyon de Chelly, Apoche Co., Ariz. 

A A. Boker and J. B. Reeslde, Jr., 1929 (A. A. P. G. BuU., vol. 13, No. 11, pp. 
1424-1448), after considerable fleld work in SE. Colo., NE. N. Mex., SEL Utah, 
and NE. Ariz., made the following changes In nomenclature of SE. Utah ond 
NE. Ariz.: (1) They Identifled oU red beds (Including 2 conspicuous Ught-
colored sss.) btw. base of Shinarump cgl. and obove top ot "Goodrldge fm." os 
belonging to Cutler fm.; (2) they divided the "Goodridge" Into Rico fm. ond 
Hermosa tm. ; (3) they divided the Cutler of SE. Utah and NE. Ariz. Into (de
scending) Hoskinlnl tongue (red), DeChelly ss. memb. (Ught-colored), Organ 
Bock tongue (red), Cedor Meso BS. memb. (white), ond Holgalto tongue (red) ; 
(4) they restricted the name DeChelly ss. In Utah to southern part of San Juan 
Co. and applied the new nome White Rim sa. memb. to the 0 to 100 ft. of white 
88, in northern part of Son Juan Co., of approx. the same age as upper part 
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of typical DeChelly tind called DeChelly and De Chelly (?) in previous repts. 
"NE. from Monument Valley the DeChelly ss. thins out and disappears near 
Son Juan River ot Cloy HUl Crossing, ond the upper and middle red beds merge." 

"In wolls of Conyon De Chelly en incomplete exposure of DeChelly memb. shows a 
thickness of 800-)- ft." This Is the present approved nomencloture of SE. Utah 
and NE. Ariz. 

Decker limestone. 
SUurian (late) : Southeastern New York, northern New Jersey, and 

northeastern Pennsylvania. 

I. C. 'White, 1882 (2d Pa. Geol. Surv. Rept. G„ pp. 76-77, 137-141). Decker Ferry 
la.—Bluish gray, usuolly brecciated Is., 20 ft. thick, underlying Stormvllle cement 
bed (which seporates it from the overlying StormvlUe Is.) and overlying Decker 
Ferry ss., which rests on Decker Ferry shales; The Is. often becomes slaty In 
lower portion, and Is usuaUy more or less sandy. In Ross Twp, Monroe Co. 
[Pa.], Iron ore occurs at horizon of this Is. and In base of overlying Stormvllle 
Is. The Decker Ferry Is., Decker Ferry ss., and Decker Perry shales are aU 
exposed near DecKer'a Ferry below Flatbrookvllle, Sussex Co., N. J. 

S. WeUer, 1903 (N. J. Geol. Surv. Pol., vol. 3, p. 62), applied Decker Ferry la. to some 
unit deflned by White, stating that It "is quite distinct, both faunally and 
Uthologicolly from underlying Decker Ferry fm. here recognized." WeUer's Decker 
Ferry fm. Included Decker Ferry as. and Dicker Ferry ah. ot White, which 
he stated are closely alUed. 

According to C. A. Hartnagel, 1903 (N. Y. State Mus. BuU. 69), the "Decker 
Ferry fm. of N. J." is=CobleskUl, Rosendale, and WUbur Iss. of N. Y. 
In 1905 (N. Y. State Mus. BuU. 80, pp. 342-357) Hartnagel restricted 
name Decker Ferry fm. to the beds (41 ft. thick at Nearpass, N. J.) 
beneath the CobleskiU and above Bossardvllle Is., or to equivalents of 
Rosendale and WUbur lss. of repts., and stated that Decker Ferry fm. 
of Weller Included also the equiv. of the CobleskiU. Hartiv..: I's Decker 
F'erry fm. consisted of 15 ft. of lss. and shales, underlain by 2 ft. of 
red crystaUlne Is. characterized by Ptilodictya frondosa, which rested on 
24 f t of highly fossUIferous hard crystaUlne is. designated Chonetes 
jerseyensis zone. In . 1908 (N. Y. State Mus. BuU. 107, p. 51) Hartnagel 
divided the Salina of Ulster Co., N. Y., into (descending) : Decker 
Ferry (=Rosendale cement and Wilbur Is.) ; Binnewater ss.; and High 
FaUs sh.; the lat ter two correlated with Longwood sh. (At Port Jervis, 
Orange Co., N. Y., ho identified the Decker Ferry beneath the Cobleskill 
and above the BossardviUe Is.). In Hdb. 19, 1912, Hartnagel stated 
that Decker Ferry, fm, is best developed in Pa. and N. J., and that 
most favorable place for its examination in N. Y. is at Accord [Ulster 
Co.], where entire thickness is shown. 

In 1908 (U. S. G. S. Franklin Furnace folio. No. 161) the name was 
shortened to Decker Is. and was applied to 50 ft. of dark-gray impure 
siliceous and shaly Is. overlying Longwood sh. and containing fossUs 
which correlated it "with the lower portion of the 'Decker Ferry' Is. on 
Delaware River and the upper Salina beds of N. Y." 

In 1913 (Md. Geol. Surv. Lower Dev. vol., table opp. p. 30) C. K. Swartz, 
C. Schuchert, and C. S. Prosser correlated Decker Ferry Is. of N. J. 
with Decker Perry of N. Y., and with CobleskiU, Rosendale, and WUbur 
Iss., the CoblesklU being overlain by Rondout Is. All of these fms. they 
classified as Lower Dev. The same year, anc^ on pp. 115 to 116 of. same 
volume, E. O. Ulrieh assigned the Decker Perry of N. Y. to Lower 
Dev., and showed it as underlying the Rondout and as younger than 
typical Manlius is., which he stated rests on the CobleskUI and which 
he assigned to SU. In 1915 (N. J. Geol. Surv. BuU. 14) J. V. Lewis and 
H. B. Kilmmel gave the following sequence of SU. fms. of N. J. (de-
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scending) : Manlius Is.; Rondout Is.; Decker Is. (52 ft. of Is. to NE. and 

calc. sss. to SW., with Salina fossUs) ; Bossardvllle Is.; Poxlno Island 

sh.; High Fails fm. (=Lougw6od sh.) ; Shawangunk cgl. 

Tbe age and strat. relations of Decker Is. are still debated. 

[Decker Ferry limestone, 

f Decker Ferry formation. 

See under Decker Is. 

Decker Ferry shales. 

SUurian: Northeastern Pennsylvania (Monroe County) and northwestern 
New Jersey (Su.ssex County). 

I. C. White, 1882 (2d Pa. Geol. Surv. Rept Ga, pp. 77, 141). Decker's Ferry ahales,— 
Greenish shales, often limy, 15 ft. thick. Underlie Decker's Ferry ss. and overlie 
Bossardvllle Is. Well exposed a t Decker's Perry [Sussex Co., N. J . ] . 

Decker F e r r y s a n d s t o n e . 

S i l u r i a n : N o r t h e a s t e r n P e n n s y l v a n i a ( M o n r o e C o u n t y ) a n d n o r t h w e s t e r n 

N e w J e r s e y ( S u s s e x C o u n t y ) . 

1. C. White, 1882 (2d Pa. Gool. Surv. Kept- G„ pp. 77, 140-141). Decker's Ferry ss.— 
A grayish white, pebbly, calc, ss., very fossiliferous, 15 to 25 ft. thick. Underlies 
Decker's Ferry Is. and overlies Decker's Ferry shales. Forms low cliff just above 
road leading SW. from Decker's Ferry [below Flatbrookvllle, on Delaware River, 
in Sussex Co., N. J . ] , and Is exposed a t many places btw, there and Delaware 
Water Gap, 

Decorah shale. 

Middle Ordovician (Trenton and late Black River) : Southwestern Wis

consin, southern Minnesota, Iowa, western Illinois, and Missouri. 

S, Calvin, 1906 (Iowa Geol, .Surv, vol. 16, pp. 60, 84) . Decorah (Oreen) sh.—• 
Very calc, green sh,, with numerous bands and nodules of Is., 25 to .30 ft. thick, 
forming top shaly memb. of Platteville stage. Overlies Platteville is. (lower fm. of 
Platteville stage) and underlies Galena Is. Within city of Decorah [Winneshiek 
Co., lowo] ond vicinity Is everywhere very calc. 

Adopted by U. S. Geol. Survey in 1910 as a distinct fm., overlying Platte-

viUe Is. restricted and underlying Galena dol. I t was understood to have 

been included in Platteville is. as originally defined, and to include 

"glass rock" of miners and here and there a thin layer of "oil rock," but 

that main "oil rock" of miners was in overlying Galena dol.; also that it is 

"Green shales" of early Minn, repts. Fauna cousidered by E. O. Ulrieh 

(1923) to be of late Black River age. 

G. M. Kay, 1928 (Set, n. s., vol. 67, p. 16), divided Decorah fm. into 3 members, 
named (descending) Ion memb., Guttenbcrg memb., and Sprchts Ferry memb., the 
latter said to Include the "glass rock." (See descriptions of these memberB.) Koy 
stoted upper 2 members are of Trenton oge and lower memb. of latest Black River 
age; also that his Guttenbcrg memb. Is the "oil rock" ot bo.sc of the Galena In 
NW. III. This seems to mean a restriction of Galena ahd an expansion of Decorah 
ot previous repts. In 1931 (Jour. Geot, voL 30, p. 370) Kay redefined bis 
Spechta Ferry memb. of Decorah fm. by I'xciudlng the "glass rock." In 1932 
(Jour. GeoL, vol. 40, No. 3, pp. 259-200) V. T. Allen proposed drawing line btw. 
Platteville and Decorah at base of a 1- to 3-Inch layer of inetabentonlte, which 
he reported as present 12 to IS inches above base of Decorah In Minn., Iowa, and 
Wis. 

G. M. Kay and G. I. Atwater, 1935 (Am, Jour. Set, 5th, vol. 29, Feb., pp, 9S-99, 
101), continued to include Kay's Spechts Ferry memb. in the Dciorah and to 
classify it as of late Black River age and rest of Decorah as of Trenton age. They 
stated that Platteville as deflned by Bain did not include Ion and Guttenbcrg 
members of Kay. 

A. C . Trowbridge et al, 1935 (Rept. 0th Ann. Field Cont Kans. Oeol. Soc, flg, 1), 
treated Galena as a group, all of Trenton ago, and included in it Decorah ah. (re
stricted to beds above the basal or Spechts Ferry memb, of Kay, which they 
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Included in Platteville is .) . Page 64, however, excluded all ot Decorah fm. from 
the Galena, but Included it in the Trenton, and transferred Kay's Spechts Ferry 
memb. to the PlottevlUe. 

G, M, Koy, 1935 (pp, 286-287, 295 of 1935 Cont rept, cited above), olso restricted 
Decorah fm. by transferring to the Platteville his Spechts Ferry memb, restricted 
and the underlying "glass rock" (which he included in his newly named Mctjregor 
memb, of the Platteville), leaving Decorah fm, near Platteville as composed wholly 
of his Guttenbcrg memb. But on p. 288 he stated that In Minn, and northern 
Iowa It is "more convenient to consider the Spechts Ferry as a lowest memb, of 
Decorah fm," Kay stated (p, 286) his restricted Spechts Ferry memb, includes a 
thin bed of metabentonlte 18 Inches above Its base. On p, 295 he showed on un
con. btw. his Guttenbcrg ond Spechts Ferry members In Minn, and 111. 

The U. S. Geol. Survey has for many years followed the definitions of 
Decorah sh. and Platteville Is. tha t include the "glass rock" in Decorah 
sh. I ts present age designation of Decorah sh. is late Black Biver 
and early Trenton. The sh. separating Platt in and Kimmswick lss. in 
Mo., SW. III., and central western 111. has for several years been called 
Decorah sh. This sh. is now said to correspond to only the Spechts 
Perry memb. of Kay. If so, and Kay's Spechts Ferry memb. is trans
ferred to Platteville Is., Decorah is no longer an appropriate name for the 
sh. separating Plat t in and Kimmswick iss. 

Decota sandstone. (In Kanawha formation.) 
Pennsylvanian: West Virginia, 

C, E, Krebs ond D, D, Teets, Jr,, 1914 (W, Va, Geol. Surv. Rept. Kanawha Co., p. 
292). Decota as.—Grayish brown, medium grained, often current bedded. 'Thick
ness 15 to 25 ft. Lies 2 to 5 ft. below Eagle coal and overlies Little Eagle coal. 
Named for Decoto, Konowha Co. 

E. V. Hennen and D. B. Reger. 1914 (W. Va. Geol. Surv. Rept. Logan and Mlugo 
CountlcB, p. 206). Decota ss. is '20 to 50 ft. thWk, and lies 5 to 10 ft, below Bens 
Creek cool ond 5 to 10 ft, obove Little Eagle cool, 

De Courcy formation. 

Upper Cretaceous: British Columbia. 

C. H. Clopp, 1012 (Canada Geol. Surv. Summ. Rnpt 1911, p, 99). 

D e d e r l c k s h a l e m e m b e r , 

P e n n s y l v a n i a n : W e s t e r n M i s s o u r i ( V e r n o n C o u n t y ) . 

F. C. Greene and W, F. Pond, 1926 (Mo, Bur, Geol, and Mines vol, 19, 2d ser., pp. 
38—44). Dederick ah. memb.—Chiefly dark blue to black sh. containing upper 
Dederick, middle Dederlck, and lower Dederick coal beds, and, locally, a coal bed 
a t fop. The coal beds-are underlain by clay and locally ss., cgls,, and ferruginous 
Is, appear at base. The black sh, contains numerous thin bands and plates of dark,, 
impure iron carbonate. Thickness 27 to 75 ft. Is basal memb. of Cherokee fm. In 
Vernon Co. Is overlain by Clear Creek ss. memb. of Cherokee, and uncon. under
lain by Miss, rocks. Best exposures In vicinity of Dederick, along railroad in N, 
port of sec. 26, T, 36 N,, R, 29 W„ and in NE, 14 SE, Vt sec. 36, T. 36 N., R. 29 
W. The nome Is not Intended to apply to the Cherokee section outside of the 
area In SW. Mo. 

D e d h a m g r a n o d i o r i t e . 

E a r l y Pa l eozo i c ( p r e - D e v o n i a n ) : E a s t e r n Maj^sachiisetts a n d s o u t h e a s t e r n 
N e w H a m p s h i r e . 

W. 0 . Crosby, 1880 (Boston Soc. Nat. Hist. Occ. Papers No. 3, with map), mentioned 
Dedham granite. 

G. F. Loughlln and L. A. Hechlnger, 1914 (Am. Jour. Set, 4th, vol. 38, p. 49). The 
Dedham granite with associated bosic plutonlc rocks covers o large area. Including 
NW. corner of Norrogonsett Bosln and almost entire NW. side ot Norfolk County 
Bosln. The complete series probably includes all types and gradations, from 
oloskite and apllte, through common blotlte granite, granodiorite, diorite, and 
gabbro. 
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B. K. Emerson, 1017 (U. S. G. S. Bull. 597, pp. 175-177). Dedham granodiorite 
(or the several types of rock mapped under that name) occupies a larger par t 
of eastern Mass. than any other fm. and is more widely distributed than ony other 
rock In State except the Triassic diabase. As mapped it Includes several Uthologlc 
varieties, the most abundant and typical ol which is a rather coarse blotltic 
granodiorite, composed essentially of mlcrocllne. plagioclase (generally ondeslnc), 
quartz, and chlorite, and commonly more or less epidote and kaolin: Named for 
typical exposures about Dedham, Mass. Assigned to Dev. {?). 

L. LaForge, 1932 (U. S. G. S. BuU. 839), assigned Dedham granodiorite to "early 
Paleozoic, certainly pre-Dev." 

M. Bluings, 1920 (Am. Jour. Set, 5th, vol. 18, pp. 99-112), deflnltely assigned 
Dedham granodiorite to pre-Camb. 

E. J. Rhodes and W. H. Graves, Jr., 1931 (Am. Jour. Scl., 5th, vol. 22, pp. 371-372), 
after studying Dedham granodiorite In N. part ot Dedham quad., Mass., stated : 
"We would place the Dedham tentatively In Dev., where originally placed by 
Emerson.'' "It would not be surprising to find that a pre-Camb. body In R. I. 
nnd a post-Camb. body In Mass. have been included under the broad term 'Dedham 
granodiorite.' " 

W. G. Foye and A. C. Lane, 1934 (Am. Jour. Sci., 5th, vol, 28, p. 137), Dedham 
granodiorite is probably Dev, 

D e e p Canyon f a n g l o m e r a t e . 
Q u a t e r n a r y : S o u t h e r n Ca l i fo rn i a ( S a n B e r n a r d i n o M o u n t a i n s ) . 

F, E, Vaiiglmn, 1922 (Call t Univ, Pub,, Dept, Geol. Set BulL, vol. 13, No. 9, pp. 
344, 384-385, and map). Deep Canyon fangl—Detrltal rocks, consisting largely 
of angular and subangular boulders derived from older rocks to N, Contain notable 
proportion of rounded material and many strata of ss, comparable to that in 
Hathaway fm. Rest on basalt, of probably early Quat. age, on both sides of Deep 
Canyon. Across upturned and eroded edges of the fangl. and basalt a later fangl. 
has been deposited. Is older than Coachella fangl. and younger than Pipes fangl. 

Named for Deep Canyon, Riverside Co. 

Deep Creek division. 
Lower Ordovician : Central Texas. 

T. B. Comstock and E. T. Durable, 1890 (Tex. Geol. Surv. 1st Ann. Rept , pi. 3, pp. 
302-.306). Deep Creek div.—Siliceous rocks (descending) : (1) FosslUferous 
largely decomposed cherty beds, 50 to 100 ft.; (2) 10 tt. or less of massive chert 
beds ; (3) 25 ft. of thinly laminated tough cherty dolomitea, white to dull gray or 
chalky, sometimes with interstratlfled chert beds 1 to 3 ft. thick; (4) 40 ft. of 
dot , gradually becoming tough and cherty and weathering with deeply pitted sur
faces, containing cherty nodules; (5) 50 ft. of gritty, flne-grained, saccharoldal 
light-gray or slightly yellowish highly siliceous dol. Top dlv, of San Saba series. 
Overlies Hinton div. 

Named for Deep Creek, San Saba Co, 

tDeep Creek beds. 
Miocene (middle) : Central .southern Montana (Little Beit Mountains re

gion). 
See under Deep River beds. 

Deepkill shale. (In Beekmantown group.) 
Lower Ordovician: Eastern New York. 

R. Ruedemann, 1902 (N. Y. State Mus. Bull. 52, pp. 546-575), recognized within the 
Beekmantown of Deep Kill section. In vicinity of Albany, three graptoUte zones, 
which he enumerated in table on p. 575, and after each zone inserted, in parens. 
Deep Kill. This Is apparently a geographic and not o geologic designation. The 
lowest zone was said to be underlain by some nonfossiilferous beds, and zones 2 
and 3 to be separated by some nonfossiilferous beds. 

I n 1903 (N. Y. S t a t e M u s . H d b . 19, c h a r t ) J . M. C l a r k e appl ied Deepk i l l 
sh . t o beds b t w . C h a z y Is. a n d B e e k m a n t o w n Is. I n 101'2 (N . Y. S t a t e 
Mus . H d b . 19, p . 34) C. A. H a r t n a g e l s t a t e d t h a t Deepk i l l ah. is esiie-
clai ly c h a r a c t e r i z e d by g r a p t o l i t e - b e a r i n g zones , is typ ica l ly exposed 
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n e a r G r a n t HoUow, In R e n s s e l a e r Co., a long t h e Deepki l l , a s m a l l eas t -
e m t r i b u t a r y of H u d s o n R ive r , a n d is of B e e k m a n t o w n age , a s de te r 
m i n e d b y foss i ls . I n t h e c h a r t h e a s s i g n e d i t t o a s t r a t . pos i t ion b t w . 
N o r m a n s k U l sh . above a n d Schagh t i cpke sh . below. 

E. Ruedemann and H. P. Cushing in 1914 (N. Y. State Mus. BuU. 169, pp. 66-99 
and p. 140) assigned Deepkill ah. to position btw. Bald Mtn Is. (uncon. below 
Normanskili sh.) and Scbaghtlcoke sh., and Included it oil In Beekmantown. In 
1921 (N. Y. State Mus. Bull. 227, 228, p. 130) Ruedemann classifled Deep Kill ah. 
as of lower Chazy and Beekmantown oge, ond osslgned It to position btw. Normons-
klll and Scbaghtlcoke shales. 

B. Ruedemann, 1929 (Geol. Soc. Am. BuU., vol. 40, No. 2) . DeepkUl ah. is a mass 
ot graptolite sh., 300 or more ft. thick, tha t corresponds to Beekmantown and 
probably also to Lower Chazy. [In chart on p. 414 he placed Deepkill below 
Bald Mtn Is. (which he assigned to Beekmantown) and above Scliaghticoke sh.] 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p, 272), Deepkill ah. Is for most part 
equlv. to Beekmantown Is., but uppermost graptolite zone carries Chazy fauna 
(Ruedemann). 

Deep L a k e a rg iUi te . 

Pa leozo ic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 
C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20). Deep Lake argiUite.—Dark to 

light-colored calc. argllllte, with Interbedded blulsh-gray line and conrs*; bands of 
arglll. Is. showing weU-defliied stratlflcatlon. So cole, os to render It difficult 
whether to map It as Is. or argllllte. Thickness 2,500± f t Exposed along wagon 
road on E. shore of Deep Lake. To E. of the lake It extends up into steep mtn 
slopes where it is heavily covered with glacial material. 

D e e p L a k e m e t a q u a r t z i t e . 
P r e - C a m b r i a n : S o u t h e a s t e r n W y o m i n g (Medic ine B o w M o u n t a i n s ) . 

E. Blackwelder, 1926 (Geok Soc. Am. Bull., vol. 37, pp. 620, 623,. 625). Deep Lake 
metaqtzite.—Coarse to flne, massive to slobby metaqtzites, of graylsh-whlte, dark-
gray, light-gray, ond brownish-gray colors, with o few beds of flne fluvial cgl. and 
also scattered pebbles and clay balls; cross-bedding very regular; concealed beds 
probably schists. Thickness 2,000-1- ft. Underlies Headquarters schist, probably 
conformably. Overlie^ gneissic complex, but contact not seen and relation un
known. Outcrops around Deep Lake. Assigned to early Algonkian. 

t D e e p R i v e r f o r m a t i o n . 

t D e e p R i v e r se r ies . 

T r i a s s i c ( U p p e r ) : C e n t r a l N o r t h C a r o l i n a ( D e e p R i v e r r e g i o n ) . 
E. Emmons, 1856 (N. C. Geol. Surv. Rept. of Midland Counties, pp. 255, 273-f) , 

Deep River aeriea (also Deep River fm.).—Trias and Perm, rocks of Deep River 
region, consisting of (descending) : (1) red sss., marls, etc. ; (2) black or blue si. 
with plants and a coal seam; (3) c g t ; (4) drab-colored s.ss., calc. and bituminous 
shales: (5) coal, flre clay, oxide of Iron; (6) red ss., sometimes gray and drab ; 
and (7) cgl. 

Replaced by N e w a r k g r o u p . 

N a m e d for e x p o s u r e s a long Deep R ive r . 

D e e p R i v e r b e d s . 

Miocene ( m i d d l e ) : C e n t r a l s o u t h e r u M o n t a n a ( L i t t l e Be l t M o u n t a i n s re

gion and M e a g h e r C o u n t y ) . 

W. H. DaU and G. D. Harris, 1892 (U. S. G. S. BuU. 84, p. 287). Deep Creek 
beda.—Still farther E. [of Fort ElIIsl along Deep Creek, exist remarkable lake 
deposits of both "Miocene" and "Pliocene" age, which represent Ticholeptus beds 
of Cope. [Same as Deep River beda, the stream having been called by both names 
and also called Smith Rivei'.] 

W. B. Scott, 1894 (Geol. S o c A m . Bull., vol. 5, p. 595). Deep River beda ore upper 
Mio. [See also Am. Phil. Soc. Trans., vol. 18, pp. 55-63, and other repts of 
Sco t t ] 

B. Douglass, 1903 (Cornegie Mus. Annsls, vol. 2, pp. 150-151). Dem> River beda 
restricted to what has previously been called Upper Deep River, and Fort Logan 
beda Introduced tor Lower Deep River. Faunas differ. Cope's collections of fos
sils all came from upper beds. 
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H. F. Osborn, 1909 (U, S, G, S, BulL 361, p, 76). "Upper part of Deep River 
sequence (Smith Creek) or Ticholeptus zone of Cope," is middle Mio., and (pp. 65, 
112) Fort Logan beds ore lower Mio. 

See also fSmith River lake beds. 

Deep Run member. (In LudlowvUle shale.) 
Middle Devonian: Central New York. 
G. A. Cooper, 19,30 (Am, Jour, Sci., 5th, vol. 19, pp. 218, 226, 227, etc.). Deep 

Run memb. of LudlowvUle fm.—Brittle bluish sh., overlying true Tichenor Is. 
nnd underlying Menteth Is. (bosol bed ot Portland Point memb. of LudlowvUle 
fm.) In Deep Run ravine, near Cottage City, Canandaigua Lake. Contains a 
variety of pelecypods and great obundance of large specimens of Tropidoleptus cari-
natua. Recognizable from Seneca Lake to Hills Gulch, 5 mi. S. ot LeRoy. At type 
loc. is 55 ft. thick, but dlralnlshes rapidly to W, At Jacox Run, Genesee Volley, 
it Is 9 tt. thick, a t HiUs Gulch abont 3 ft., and from there tapers to feather edge. 
Also diminishes in thickness E. of type loc, being 49 ft. on Koshong Creek. Not 
distinguished E. of Seneca Lake, but It evidently forms upper part of King Ferry 
memb. to E. 

Deep S p r i n g f o r m a t i o n . 

P r e - C a m b r i a n : E a s t e r n Cal i fo rn ia ( I n y o R a n g e ) . 

E. Kirk, 1918 (U. S. G. S. P. P. 110). Deep Spring ^m.—About 1,600 ft, of sss. 
aud dolomitic lss, uncon, underlying Campito ss, and uncon, overlying Reed dol. 
Named for exposures along W. side of Deep Spring VaUey in canyons N, of Ante
lope Spring, 

Dee r Creek q u a r t z i t e , 

P r e -Can ib r i a i i ( G l e n a r m se r i e s ) : N o r t h e r n M a r y l a n d . 
J, P. Lesley, 1892 (2d Po, Geol, Surv, Summ, Rept , vol. 1, pp. 130-132). Deer 

Creek white cgl. qtzite.—[Petrographlc description given.] Occurs la center of 
Harford Co., Md., marking a sharp, narrow rldge 300 ft. high, 4 mi, long, and less 
than a mi, wide. May prove to be a bosal cgl, of Peach Bottom phylUte series, 

E, B. Mathews, 1898 (Md, Geol, Surv, vol, 2, p, 213), At station known as "The 
Rocks" the Baltimore and Lehigh R, R. and Deer Creek pass through a rldge of 
highly metamorphosed hard micaceous sss, in o gorge 350 ft, below summit. This 
rldge extends in o NE,-SW, direction for 10 or 12 ml, ond forms port of the folded 
phyllite series, which ore probably of Corah, age. The ss, of which It Is composed 
lies some distance above base of the series and below bottom of Peach Bottom si. 
The ss, is rich In quartz and locaUy becomes conglomeratic. 

According to E. B, Knopf (':etter dated Feb, 11, 19S7) the relation of the 
rocks described as Deer Creek qtzite to surrounding rocks has not been 
(leliuitely established, but they are probably strat, equiv. of Cardiff cgl. 

Deer Creek limestone member (of Shawnee formation). 
Petmsylvanian: Eastern Kansas, southeastern Nebraska, southwestern 

Iowa, northwestern Jlissouri, and central northern Oklahoma. 
J. Bennet t 1896 (Kans. Univ, Geol, Surv. vol. 1, p. 117). Deer Creek system.— 

Three lss. separated by shales; aggregate thickness 26% ft. Separated from 
overlying Topeka Is. by 60 ft. of sh. [Calhoun sh. memb.] and from underlying 
Lecompton Is. by about 100 ft. of sh. with some thin lss. [Tecumseh sh. memb.]. 

G. E. Condra, 19L'7 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 48). Deer Creek Is. as 
originally deflned by Bennett included 3 lss. and 2 shales. The foUowing names 
are proposed for the subdivisions (descending) : Ervine Creek Is., Mission Creek sh., 
Haynles Is,, Larsh sh,, and Eock Bluff is. All ot these units extend through out
crops in Nebr,, Iowa, Mo., and Kans. 

R. C. Moure and G. E. Condra, 1032 (Oct. 1932 revised classiflcation chart ot Penn. 
rocks of Karis. nnd Nebr.), transferred from Calhoun sh. to top of Deer Creek Is. 
the beds previously named Jones Point sh. nnd Sheldon la., and restricted Calhoun 
sh. to the beds previously named Iowa Point sh. 

G. E. Conrirn. 1935 (Nebr. Geol. Surv. Paper No. 8, p. 11), divided Calhoun sh. 
into (desceniling) Iowa Point sh.. Slieidon Is., and Jones Point sli. ; restricted Deer 
(reek Is. to the beds btw. base of Jones Point sh. and top of Tecumseh sh.; and 
divided Deer Creek Is. In section from Forest City, Mo,, to DuBols, Nebr. into 
following members (descending) : Ervine Creek Is,, Larsh sh,, Rock Bluff Is., 
Oskaloosa sh., and Ozawkle lu. 
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n. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), divided Deer Creek Is. of Kans. into 
(descending) : Ervine Creek Is., Larsh-Mlsslon Creek sh.. Rock Bluff Is., Oskaloosa 
sh. (formerly erroneously identifled as Larsh sh. but older than true Larsh sh.), 
and Ozowkie Is. (formerly erroneously identified as Rock Bluff Is.). He stated thot 
his Ozowkie and Oskaloosa members are absent in Nebr. 

I n K a n s . t h e S h a w n e e is t r e a t e d as a g r o u p a n d t h e D e e r Creek a s a fm. 

I n n o r t h e r n Okla . t h e D e e r C reek Is. is t r e a t e d a s a memb . of P a w 

h u s k a Is. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1931). Also 1937 e n t r y 

u n d e r T o p e k a Is. 

N a m e d for e x p o s u r e s on Dee r Creek, E. of Topeka , S h a w n e e Co., K a n s . 

tDeer f ie ld d i a b a s e . 
U p p e r T r i a s s i c : C e n t r a l Ma .ssachuse t t s (Connec t i cu t R i v e r r e g i o n ) . 
B. K. Emerson, 1891 (Geol, Soc Am, Bull,, vol. 2. pp. 451-456). The Deerfleld 

diabaae rests at Its northern and southern ends on Mount Toby c g t ; in its middle 
upon the Triassic sss. and shales [Sugarloaf arkose, Longmeadow brownstone, and 
Chicopee sh . ] . 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 97, 265-271). Deerfleld sheet of 
Mount Holyoke diabase is an overflow. It rests on Mount Toby cgl. from Gill 
Center nearly to Fall Blver, then on Longmeadow es. to Deerfleld, then qn 
Sugarloaf arkose to the Conn., and on Mount Toby cgl. to S, end of Mount 
Toby. 

t D e e r L a k e c o n g l o m e r a t e s . 

P r e - C a m b r i a n ( K e e w a t l n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e d i s t r i c t ) . 

See u n d e r K i t c h i sch is t . 

D e e r L a k e a rg iUi te . 
P a l e o z o i c : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) , 

C, E, Weaver, 1920 (Wosh, Geol, Surv, Bull, 20, p. 54 ; map). Deer Lake argillite.—• 
Interbedded quartz-mica BChists, dark-groy and grayish-brown qtzites, and thin-
bedded arglll, shales and slates, the latter prevailing. The subordinate schists and 
qtzites occur In bands varying In width of thickness from 2 or 3 to over 100 ft. 
Exposed along shores of Deer Lake. Southern end terminates about 1 mi. S. of 
Deer Lake. Thickness 4,000± ft. Is in contact with Eagle Mtn qtzite, which it 
appeors to underlie, but It Is possible It overlies the Eogle Mtn and is in its 
present position as result of overturned fold. 

D e e r L i ck s and . 

D r i l l e r s ' t e r m for a n U p p e r Dev, oil s and in w e s t e r n P a . t h a t is s a id to l ie 
a t a b o u t s a m e hor izon a s B r a d f o r d T h i r d s and . 

D e e r M o u n t a i n r e d s h a l e m e m b e r (of H u e c o l i m e s t o n e ) . 

P e r m i a n ( ? ) : W e s t e r n T e x a s ( H u e c o M o u n t a i n s ) . 

P. B, and R, E, King, 1929 (A, A, P. G, BuU, vol, 13, p, 925). [Deer Mtn red beds, 
shown In section of Hueco Mtns as resting on Gym Is. and as = upper port of 
Hess fm. of Sierra Diablo.] 

P. B, King, 1934 (Geol, Soc Am, BuU., vol, 45, pp, 697-798), colled these beds 
Deer Mtn red sh. memb. of Hv.eeo Is. and assigned them to Permian (?) . 

D e e r R i v e r sha l e . 

U p p e r O r d o v i c i a n : E a s t e r n New York ( B l a c k R i v e r Va l l ey) a n d s o u t h e r n 
C a n a d a . 

R. Ruedemann, 1921 (N. Y. State Mus. Bull. 227, 228, pp. 124-126. 130). Deer 
River ah. and Atwater Creek sh., of the black sh. of Black River Valley, the 
zone of Climacograptua typicalis posterus and Olossograptus quadrimucronatus, 
forma typica [respectively]. [Table on p. 130 shows Deer River sh. resting on 
Utica sh. and overlain by Atwater Creek sh.] 

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 49-52, 60, 76, 82, l 48 ) . 
Deer River sh. (zone of Climacograptus typicalis posterus) is post-UtIca In age, 
but Uthologlcally of character of Utica. Thickness 70 f t on Deer River, near 
Copenhagen [Lewis Co., N, Y.], VVas deposited on NW. side of Adirondack mass 
in on embayment extending southward from Gloucester sea in Conodo. Is overlain 
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by Atwater Creek sh. (zone of Olossograptus quadrimuoronatua, forma typica), 
which in turn is overlain by Whetstone Gulf sh. Is basal port of Lorraine group. 
The Whetstone Gulf, Atwater Creek, ond Deer River fms. of Block River Valley 
are = Frankfort sh. of Utica Bosln. [In parts of rept the Atwater Creek beds 
are Included In Whetstone Gulf fm., and In other ports of rept they are excluded.] 

Deer River moraine. 
Pleistocene: Northwestern New York (Lowvllle region). 
A. F. Buddington, 1934 (N. Y. State Mus. Bull. 296, p. 42). A group of hiUs, in 

Carthage quad., that forms belt about 4 ml. long and 1 ml. wide, from Deer River 
across to Black River valley. 

Dee r T r a i l a rg i l l i t e . 
Paleozoic: Northeastern Washington (Stevens County). 
C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 59; map). Deer Trail argillite.— 

Arglllites, calc. argillltes, phyUltes, quartz mlco schists, norrow bands of Is., and 
small discontinuous bands of qtzi te; arglllites and quartz-mica schist are most 
abundant. Thickness 3,000± ft. Includes Stensgar dol. memb. Underlies Addy 
qtzite. [Type loc. not stated, but Deer Trail Mine is iu this fm.] 

D e e r w o o d i r o n - f o r m a t i o n m e m b e r (of V i rg in i a s l a t e ) . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h e a s t e r n M i n n e s o t a ( C u y u n a 

d i s t r i c t ) . 

C. R. Van Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 52, pp. 212-215-)-). 
Deerwood iron-bearing memb. of Virginia si.—Principally iron corbonate where 
unaltered, but largely altered to amphibole-mognetlte rocks, ferruginous s t and 
chert, and iron ore. Found in lenses in Virginia sL, presumably neor base. 
Named for development at ond near Deerwood. 

C. Zapffe, 1930 (Lake Superior Min. Inst. Proc, vol. 28, pp. 101, 103). Near base 
of Cuyuna memb. of Crow Win^ fm. in Cuyuna dist. is o persistent layer of ore 
fm. About 500 ft. or more above it is o second layer. Collectively these have 
heretofore been called Deerwood ore-bearing m(;mb. Writer has previously pointed 
out that he believed Deerwood momb. consisted of two major bands, rather 
than one, and considered the portion in N, part of North Range (T. 47, R, 29) the 
lower band, with the South Range bond probably its extension or equiv,, and the 
portion In S, part of North Range (T, 46, R. 29) the upper bond. The lower 
hand In many respects carries out Idea of o gradation from the poorer bonds of 
underlying Emily memb, to the hotter or upper bond of the Deerwood, Adjo-
cent rock fms, support this view. 

C, K. tenth, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184), changed name 
to Der.rioood iron-fm. memb., and, although including it in Virginia s t , stoted thot 
it miglit be = Biwabik iron-fm., which they assigned to middle Huronian, 

D e e s hor izon . 

D e e s sand . 

L o w e r (^^retaceoiis: N o r t h e a s t e r n T e x a s ( C a s s C o u n t y ) a n d n o r t h w e s t e r n 

L o u i s i a n a ( C a d d o C o u n t y ) , 

J, S. Ivy, 1936 (Oil and Gas Jour., vol. 34, No. 48, April, p. 72). Dees horizon (in 
lower part of Glen Rose fm. of Rodessa fleld) consists of 95 ft. of beds divided 
Into (descending) : (1) Occasional coquina, (2) Dees saiul, (3) Coquina is., and (4) 
oolitic sond or "mealy" is. The Dees sond varies from that of true quar ts 
sand to sandy is. Interbedded with sandy sh. Its av. thickness is 15± ft. Under
lies 55 ft. of mottled red and green is. and overlies bosol black sh. memb. of 
Glen Rose fm. [Derivation of name not stated.] 

Deese fo rma t ion . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

W. L. Goldston, Jr., 1922 (A, A, P, G. Bull., vol. 6, No. 1) . Deese memb. of Olenn 
fm.—Characterized by a large number of massive sss,, cgls,, shales, and a few 
Iss. To N. of Ardmore the base Is marked by a brown Is. bearing an abundance 
of Spirifer condor; S. of Ardmore this horizon is represented by a bed of chert, and 
there is a thick cgl. at bose. Occurs In a NW.-SE. exposure jiist E. of Deese. 
Thickness 6.000 to 8,000 ft. Fossils listed. Underlies Hoxbar memb. aifd overlies 
Cup Coral memb. 
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G. H. Girty and P. V. Roundy, 1923 (A. A. P. G. Bull., voL 7, No. 4, pp. 331-347). 
Glenn fm. includes only Deese and Cup Coral members of Goldston. 

C. W. Tomlinson, 1028 (Okhi. Geol. Surv. Bull. 40Z, pp. 7-21). Deese fm., 5,0C0± 
ft. thick, underlies Hoibor fm. and overlies Dornick Hills fm. (1,500 to 4,000 ft. 
thick), which rests on Springer fm. Top memb. of Dornick Hills fm. is here 
named Pumpkin Creek la., and basal 'memb. of Hoxbar fm. is here named 
Confedetate Is. memb. 

C. W. Tomlinson, 1929 (Okla. Geol. Surv. Bull. 46). Deese fm., 3,000 to 7,000 ft. 
thick, as here deflned coincides vory nearly with Goldston's Deese memb. of Glenn 
fm. OS mapped by him in type loc , in sec. 33, T. 3 S., R. 1 E., adjoining village 
of Deese. The village itself lies on the thin edge of red beds overlying Hoxbar 
fm. The Deese fm. overlies Pumpkin Creek memb. of Dornick HUls fm. and 
underlies Confederate Is. memb. of Hoxbar fm. 

Def iance m o r a i n e . 

P l e i s tocene ( W i s c o n s i n s t a g e ) : N o r t h e r n Ohio a n d s o u t h e r n Michigan . 

Shown in p a r t ou n i o r a i n e m a p (pl . 32) in U. S. G. S. Mon. 53, 1915; 

a l so i n p a r t i n fig, 8 of U. S. G. S. C o l u m b u s folio (No. 197) , p. 12, 

1915 ; a l so in flg. 7 in U. S. G. S. D e t r o i t folio (No. 205) , 1917. I n SE . 

Mich, is loca l ly douWe, a n d o u t e r r i d g e of Defiance m o r a i n e is n o w used 

to r e p l a c e " N o r t h v i l l e m o r a i n e " of Mich. Geol. Surv . W a y n e Co. R e p t , 

i n n e r r i dge of Def iance m o r a i n e he lng used to rep lace Defiance m o r a i n e 

a s de sc r ibed iii e a r l i e r r e p t s on Mich igan . N a m e d for Defiance, Ohio. 

R ' ip laces " B l a n c h a r d m o r a i n e . " 

D e g o n i a s a n d s t o n e . ( I n C h e s t e r g r o u p . ) 

M i s s i s s i p p i a n : S o u t h e r n a n d w e s t e r n I l l ino i s a n d w e s t e r n K e n t u c k y . 

S. Weller, 1920 (Jour. Geot, vol. 28, No. 4, pp. 281-290, and No. 5, pp. 395-^16; 
also 111. GcoL Surv. BulL 41). Defironia ss.—In typical occurrence o very 
massive, cliff-moking ss., but locally it contains rather thick strata of thinly bedded 
sss., conspicuously ripple marked, which in places are almost oren. shales. Much 
of fm. Is notably cross bedded. Light brown on fresh surfaces ; weathers darker. 
Thickness 50 ft. or less to more than 100 ft. Rests on Clore Is., with apparent 
conformity. Overialn, apparently conformably, by Klnkald Is. Heretofore Included 
iu Pottsville, but discovery above It ot Kinkoid Is., which carries a Chester 
fauna, proves it properly belongs to Chester group. Included In Clore fm. aa 
mapped in earlier repts. 

N a m e d for D e g o n i a T w p , J a c k s o n Co., l i t , w h e r e i t i s a consp i cuous cliff 
m a k e r in bluffs of t h e Miss i s s ipp i a n d s ides of t r i b u t a r y va l leys . 

D e K a l b l i m e s t o n e m e m b e r (of Kan.sas C i ty f o r m a t i o n ) . 

P e n n s y l v a n i a n : I o w a , n o r t h w e s t e r n Missour i , s o u t h e a s t e r n N e b r a s k a , and 

e a s t e r n K a n s a s . 

H. F. Bain, 1898 (Am. Jour. ScL, 4th, vol. 5, pp. 437-439). DeKalb Is.—Ls., known 
as Fusulfna Is,, 15 to 30 ft. thick, occurring In sh. Interval btw. WestervUle Is. 
tbove and WInterset Is. below. Included in Bethany Is. 

J. L. Tllton, 1913 (lowo Acod. Scl. P roc , vol. 20, p. 210), opplled Chanute ah. to 
the sh. separating DeKalb Is. from overlying WestervUle Is., and Cherryvale ah. 
to sh. separating the DeKalb from the underlying WInterset Is. 

J. L. Tllton, 1921 (lowo Geol. Surv. vol. 27, p. 186) and 1924 (Iowa Geol. Surv. 
vol. 29), correlated DeKolb Is. and WestervUle Is. with Drum Is., ond coUed the 
ah. overlying it Chanute ah. and the sh. underlying it Cheiryvale sh. He also 
colled the Is. overlying Chanute sh. the lola Is., instead of WestervUle. 

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3, p, 91), Cherryvale sh. of Kons. divided into- following members (de
scending) : Quivlro sh., DeKalb Is. (erroneously called Drum Is, by Hinds and 
Greene), Wco sh„ Block Is., and Fontono sh. 

R. C. Moore and G. B. Condra, Oct. 1932 (revised classiflcation chart of Penn. 
rocks of Kons. ond Nebr.) adhered to latter deflnition of Cherryvale sh., but 
discarded DeKalb Is. for WestervUle la., a name introduced by Bain a t the same 
time he Introduced DeKalb, in rept. cited above. 
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G. E. Condra, 1933 (Nebr Geol, Surv, Poper No, 4, p, 29), "DeKalb Is," of lowo 
Surv,, deflned by Boin, is synonym of WInterset [on older Is, than WestervUle], 
and should be discontinued because latter has priority. The WestervUle Is., 
deflned by Bain, is "Drum Is." of Kansas City section. 

N. D. NeweU, 1935 (Kans. Geol. Surv. Bull. 21, p. 40). In Oct. 1932, R. C, Moore, 
G, E, Condra, and F, C, Greene traced so-called Drum Is. of Kansas City area 
to WInterset, Iowa, and determined that type DeKalb is WInterset Is, As Winterset 
has priority, the term DeKalb must be dropped. 

See Kans , -Nebr , c h a r t compi led by M, G, W i l m a r t h , 1936. 

N a m e d for D e K a l b , D e c a t u r Co., I o w a . 

D e K a l b g r a n i t e . 

P r e - C a m b r i a u : N o r t h e r n N e w Y o r k ( S t L a w r e n c e C o u n t y ) . 

H. P. Cushing, 1916 (N. Y, State Mus, BulL 191, pp, 13, 17, 19, 23), DeKalb 
ffranite.—Most of it is a flne-grained red orthognelss, quite like the granite at 
Macomb and Alexandria. Is chiefly a feldspar quartz rock, with very little mica, 
and with Inclusions of amphibolite solely. • IB pre-Camb., but uncertain whether 
It belongs to older L,aurentlan intrusives or to younger "Algoman" Intruslvea 
Occurs In DeKalb [St. Lawrence Co,], 

D e K a l b m o r a i n e . 
P le i s tocene (Wiscons in s t a g e ) : N o r t h w e s t e r n N e w York . N a m e d for De

K a l b and D e K a l b J u n c t i o n , St . L a w r e n c e Co. (See J o u r . G e o t , v o t 32, 
pp, 645, 6&4, 1924, Also A, F , B u d d i n g t o n , 1934 (N . Y. S t a t e Mus . Bul l . 
296, p, 4 5 ) , w h o s t a t e d t h a t t h i s m o r a i n e Is p r o m i n e n t l y deve loped S. of 
D e K a l b J u n c t i o n . ) 

D e k k a s a n d e s i t e . 
Middle T r i a s s i c : N o r t h e r n Ca l i fo rn i a ( B e d d i n g q u a d r a n g l e ) . 

J. S. DIUer, 1906 (U. S. G. S. Redding folio. No, 138). Dekkaa andesUe . - la gen
erally a dark-gray lava, more or less porphyritic, but not conspicuously so to 
naked eye. Includes a great mass of lavo made up of many separot? overlapping 
volcanic flows and sheets of tuff more or less distinctly bedded, irregularly con
formable, and dipping eastward. Along E. border of quod, these rocks ore overlain 
conformably by and to a smoll extent ore interbedded with bottom part of Pit 
shales. Overlies NosonI fm. and underlies Bully HUI rhyollte. Thickness approx. 
1,000 ft. Named for exposures along Dekkas Creek. 

DeKoven f o r m a t i o n . 
P e n n s y l v a n i a n ( A l l e g h e n y ) : W e s t e r n K e n t u c k y . 

L. C. Glenn, 1912 (Ky. Geol. Surv. Rept. Prog. 19f0 and 1911, p. 27). DeKoven 
fm.—Shales with thin sss. and thin unworkable coals, and, a t base, Sebree ss., a 
coar.se massive ss. 10 to BO ft. thick. Thickness 100 to 400 ft. Uncon. overllea 
Tradewater fm. (Penn.) and uncon. underlies Mulford fm. (Penn.) tn Webster Co. 

P robab ly n a m e d for Dekoven , Un ion Co. 

Delaneys Creek facies . 

N a m e appl ied by P . B . S t o c k d a l e ( I n d . D e p t . Cons. , Div . G e o t , P u b . 98, pp . 
77, 169, etc. , 1931) to a l i tho logic f ac i e s of h i s Garwood fm. in W a s h i n g t o n 
Co., I n d . 

De lano m o r a i n e . 

P le i s tocene (Wiscons in s t a g e ) : S o u t h e r n M i n n e s o t a . 

F. Leverett, 1932 (U. S. G. S. P. P. 161, p. 85). Included in Crow River morainic 
system. Village of Delano, Wright Co., stands on this moraine. 

D e l a w a r e l i m e s t o n e . 

Middle D e v o n i a n : Ohio. 
N. H. WlncheU, 1874 (Ohio Geol. Surv. vol. 2, pp. 290-302). Upper Oomiferous la. 

(Delaware la . ; also Sandusky la).—Blue even-bedded arglU. is. 35 ft. thick (the 
"Delaware stone") forms lower ond major part. This dlv. is extensively quarried 

http://coar.se
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a t Delaware. Very hord, heavy bedded, pyritlferous dark Is. (Tully Is.), 4 to 9 
ft. thick, forms upper part. Bests on Delhi Is., the top bed of Lower Cornlferous 
[Columbus] Is. 

B. Orton, 1878 (Ohio GeoL Surv. vol. 3 ) . Delaware la., the upper port of Cornlfer
ous Is., consists of (descending): (1) Thin-bedded Is. ; (2) Ferris Quarry ("Dela
ware stone") ; (3) siliceous blue Is . ; and (4) bone bed 6 ft. thick. Rests on Co
lumbus la. (Lower Cornlferous)' and Is overialn by Huron sh. [The bone bed has 
been included in Columbus Is. since 1890. See under Columbus la.] 

I n c e n t r a l O h i o t b e fm. ove r ly ing D e l a w a r e Is . is O l e n t a n g y s h . 

N a m e d for iexposures a t D e l a w a r e , D e l a w a r e Co. 

D e l a w a r e flags. 
Uppe r D e v o n i a n : N o r t h e a s t e r n P e n n s y l v a n i a . 

L C. White, 1882 (2d Po. Geol. Surv. Rept. Ge, pp. 73, 76, 77, 80). Delaware 
flana.—Alternating beds of blulsh-green and greenlsh-groy sss. 20 to 40 f t thick, 
ond greenish sandy shales, with one reddish bed 10 to 15 ft. thick. The sss. ore 
quarried and sold under name of "Blue Stone." Thickness 1,000 to 1,200 ft. 
Probably represents New Milford ss. group of Susquehanna and Wayne Counties. 
Overlies New MUford group (consisting of red sh., 20 ; green ss. 4 0 ; and red sh. 
15), ond Is overlain by 50 ft. of red sh, succeeded by 300 ft. of greenish sss. and 
shales, on which lies Lackawaxen cgl. 

t D e l a w a r c l imes tone . 
SUurian (Niagaran) : Central eastern Iowa. 
S. Calvin, 1895 (State Unlv, lowo Lab, Not. Sci, Bull,, vol, 3, pp, 183-189) and 1896 

(lowo Geol, Surv. vol, 5, pp. 49-50). Delaware stage.—Cherty dot , 200 ft. thick, 
including CoraUIne and Pentamerua beds. Underlies Leclaire Is. and forms basal 
port of Niagara series in eastern Iowa. 

Rep laced by H o p k l n t o n Is. (by Calv in in 1906) , because p reoccupied . 

N a m e d for d e v e l o p m e n t in D e l a w a r e Co. 

t D e l a w a r e g r ave l s . 
See u n d e r ^ D e l a w a r e R i v e r g r a v e l s a n d c lays . 

D e l a w a r e flag se r ies . 

S e e u n d e r D e l a w a r e R i v e r flags. 

t D e l a w a r e s a n d s t o n e . 
t D e l a w a r e f o r m a t i o n . 

S h o r t e n e d f o r m s of D e l a w a r e M t n fm. ( P e r m . ) of w e s t e r n T e x . t h a t a r e 
u sed b y s o m e w r i t e r s . 

D e l a w a r e M o u n t a i n f o r m a t i o n . (Of G u a d a l u p e g roup . ) 

P e r m i a n : W e s t e r n T e x a s ( D e l a w a r e a n d G u a d a l u p e M o u n t a i n s a n d S i e r r a 

D i a b l o ) . 
G. B. Richardson, 1904 (Unlv. Tex. Min. Surv. Bull. 9, p. 38). Delaware Mtn fm.— 

EssentiaUy light and dnrk-colored ss. and Is., though locally Includes some sh. At 
hose 200 ft. or more of blue-black thin-bedded Is. Greatest exposed thickness 2,.300 
f t , but base not seen and relations to Pennsylvanian Hueco fm, not determined, 
UnderUes Capltan Is, 

L o w e r fm. of G u a d a l u p e g r o u p . 

P, B, and R, E, King, 1929 (A. A. P, G. Bull., vol. 13, pp. 921-922, 924, 925). Zlcla-
ware Mtn fm. has been divided into following members: (1) Upper dark Is.; (2) 
Delaware Mtn sa. ; (3) ba.sal black Is. (here named Bonn Canyon memb. of Leonard 
tm.). A short distance N. of Bone Canyon, on W. side of Guadalupe Mtns, a wedge 
of gray Is. (here named Victoria Peak raerab. of Leonard fm.) appears beneath the 
uncon. ot base of Delaware Mtn ss. and separates that ss. from Bone Canyon 
memb. The Delaware Mtn fra. as originally deflned is not a natural group, but 
consists of beds of Leonard and Word age, separated by on uncon. For this reo-
son it is here suggested that If term Delaware Mtn be retained it should be re
stricted to the beds above the basal black Is. [also to the beds above Victoria 
Peak memb.]. Includes near base o thin bed of gyp. (here named Dos Alamos yj/p.). 
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R. E. King, 1931 (Univ. Tex. BuU. 3042, p. 13, chart opp. p. 146). Delaware Mtn 
fm. restricted to beds overlying (uncon.) Bone Canyon Is. [ = Bone Spring Is., 
the approved name]. 

K. H. Crandall (A. A. P. G. Bull., vol. 13, 1929, pp. 941-943), R. E. King (Unlv. 
Tex. BuU. 3042, 1931, p. 13), W. B. Lang (A. A. P., G. Bull., vol. 19, No. 2, 1935), 
and other geologists are now satlsfled that typical Delaware Mtn fm. of Delaware 
Mtns Includes in Its upper part the time equlv. of Capltan Is., and that the beds 
underlying Caplton Is. and called Delaware Mtn fm. In Guadalupe Mtns are = onIy 
lower part of Delaware Mtn fm. of Delaware Mtns. 

P. B. King, 1934 (Geol. Soc. Am. BuU., vol, 45, pp, 697-795), Delaware Mtn fm. 
restricted to beds above Bone Spring Is, (here treated os o distinct fm.) and 
below Costlle gyp. in Delaware Mtns, and below Capltan Is. and above Bone 
Spring Is. In Guadalupe Mtns, the VIctorlo Peak memb. being here Included in Bone 
Spring Is. 

W. B. Lang, 1937 (A. A. P. G. BuU. vol. 21, No. 7) . Upper par t of Delaware Mtn fm. 
in the reef zone is replaced by Capitan is., and upper portion of middle part of the 
Delaware Mtn grades laterally into Dog Canyon is. The Delaware Mtn rests on 
Bone Spring Is. 

N a m e d for p r o m i n e n t e x p o s u r e s in D e l a w a r e M t n s , E l P a s o Co., T e x . 

D e l a w a r e M o u n t a i n s a n d s t o n e . 

A n a m e t h a t h a s been app l i ed by some geologis ts to t h e b a s a l s a n d y beds 
of D e l a w a r e M t n fm. iu G u a d a l u p e M t n s , Tex . , t h a t over l i e t h e b lack 
B o n e S p r i n g Is. a n d u n d e r l i e t h e upi>er d a r k Is. memb . of D e l a w a r e Mtn 
fm. (See u n d e r D e l a w a r e M t n fm.) 

t D e l a w a r e R i v e r g r a v e l s a n d c lays . 
P l e i s t o c e n e : S o u t h e a s t e r n P e n n s y l v a n i a a n d n o r t h e r n D e l a w a r e . 

C. E. Hall, 1881 (2d Pa. Geol. Surv. Rept. C,). Delatcare River gravels and clays.— 
Include alluvium, Trenton gravel [Cape May fm.], Philadelphia brick clay [Cope 
May and Pensauken fms.]. Red gravel [Pensauken fm. In por t ] . Yellow gravel [a 
part of Bridgeton fm.], and Bryn Mawr gravel. 

F. D. Chester. 1884 (Am. Jour. ScL, 3d, vol. 27, pp, 189-199 and map). Delatcare 
gravels.—Undiff. Philadelphia clay and underlying Red Gravel. 

T. D. Rand, 1900 (Acad. Nat. Set Phlla. P roc , pt. 1, p. 168). The Detaiccre River 
gravels occur at much lower level than Bryn Mawr gravel and overlie similar 
schists and gneisses. 

I n c l u d e s depos i t s r a n g i n g f rom top of P a m l i c o fm. to b a s e of B r a n d y w i n e fm. 

N a m e d for deve lopmen t a l o n g W. s ide of D e l a w a r e R i v e r in n o r t h e r n 
D e l a w a r e . 

\ 
D e l a w a r e R i v e r flags. 

U p p e r D e v o n i a n : N o r t h e a s t e r n P e n n s y l v a n i a . 

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G„ pp. 04, 09-101). Delaware River 
flags, 1,200 to 1,430 ft. thick In Pike and Monroe Counties. Underlie Montrose red 
sh. and overlie New Milford red ss. Include Lackawaxen cgl. and Delaware flags. 
In Wayne and Susquehanna rept (G^) these beds were subdivided into several 
members under head of Paupack and New Milford ss. groups, whose combined 
thicknesses were 585 f t . but these intervals were found to increase eo enormously 
southward that the Wayne and Susquehanna Co. subdivisions could not be followed, 
hence I deem it best to replace tho names Paupnol; and New Milford sss. by o 
single geogrophlcal term which would Include both tbe latter and at the same time 
suggest the nature of the beds. All the great flagstone quarries along Delaware 
River are found at different horizon.s in these beds. Good exposures along Delaware 
River btw. Narrowsburg and Pond Eddy, where they are 1,430 f t thick. 

I. C. White, 1SS3 (2d Pa. Geol. Surv. Rept. G,). Dela-ware flag series.—About 357 
ft. thick in Wyoming Co. Underlies Montrose red sh. and overlies Lackawaxen 
CgL 

B. WUlard, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, pp. 1205-1200). Delaware 
River flags (late Portage) is retained, but the beds arc older (instead of younger) 
than New Milford red sh., which nt type loc. Is upper Chemung. The red sh. 
[beneath Delaware River flags] Is renamed Analomink red sh.. after village In 
Monroe Co., where a t least 100 ft. ot It Is well einosed. The underlying Starrucca 
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ss. of White In Monroe Co. is simply upper par t of Trimmers Rock ss. and is 
dropped. 

B. Wlllard. 1938 (Geol. Soc Am. BuU., vol. 47, No. 4, pp. 571, 586-588). Delaware 
River flags are 1,500 ± ft. thick on Delaware Blver N. ot Hawks Nest, N. Y., the 
type region. They underlie New MUford fm., ond ore of upper Portage oge, as 
determined by Prosser, although the fm. Itself is nearly unfossiliferous. There Is 
little doubt it ls = Oneonta of N. Y. I t locolly rests on Analomink red sh. (which 
wos mistaken by I. C. White for his New Milford fm.). In part of Pike and 
Monroe Counties It rests on marine Portage, the Trimmers Rock ss. Beyond 
the Lehigh the Delaware Blver and Trimmers Rock fms. have not been closely 
seporoted, both being fossiliferous marine Portage. [Table on p. 571 shows 
following downword succession : Delaware River flags, Analomink red sh.. Trimmers 
Rock ss. Table on p. 606 shows Trimmers Rock ss. = Delaware River and 
Analomink.] 

Delhi limestone. 
Middle Devonian: Central Ohio. 
N. H. WlncheU, 1874 (Ohio Geol. Surv. vol. 2, pp. 206-301). Delhi is.—Light 

cream-colored, crystaUine or saccharoldal, very thin-bedded is., 28 ft. thick, forming 
upper memb, of Lower Cornlferous [Columbus] Is, in Sandusky, Seneca, Crawford, 
Delaware, and Marlon Counties. Underlain by 10 to 15 ft. of fossiliferous bluish Is. 
of Lower Cornlferous, and overloin by Upper Cornlferous or Delaware Is, 

E, Orton, 1878 (Ohio Geol. Surv. vol. 3). "Delhi stone" belongs near top of 
Columbus Is. 

C. R. Stauffer, 1909 (Ohio Geol. Surv. Bull. 10, p. 63). The "Delhi beds" of 
WlncheU comprise upper 32 ft. of Columbus Is. 

Named for exposures at Delhi, the old name for Radnor, Delaware Co. 

Delhi formation. 
Mississippian: Northern California (Colfax quadrangle). 
W. Lindgren, 1900 (U. S. G. S. Colfax folio. No, 66). Delhi ^m,—Chiefly a peculiar 

dark-brown or black hard rock BO flne-gralned as to be almost flinty and , rarely 
showing either stratlflcatlon or schlstoBlty, Often has chertlike appearance, but 
contains less silica tban the normal chert. The peculiar petrographlc character 
probably due to regional metamorphism. Very few lenticular Is, masses occur in 
it. In a few places the rock shows marked schlstoslty and resembles a dark 
siUceous clay si. The fm, corresponds to part of Calaveras fm. Overlies Cape 
Horn si, and underUes Clipper Gap fm. Typical exposures near Delhi mine, 
Nevodo Co, 

Delicias beds. 
Paleozoic: Mexico. 
E, Haarmann, 1913 (Deutsche geol. Gesell. Zeitschr., Bd, 65, Monats^r , 1, p, 221. 
E B6se, 1921 (Am, Jour. Set., 5th, vol, 1, pp, 188, 194), assigned these beds to 

Perm, 

Del lvUle s a n d s t o n e . 
U p p e r D e v o n i a n : S o u t h e r u c e n t r a l P e u n s y l v a n i a ( P e r r y C o u n t y ) . 

E. W. Claypole, 1885 (2d Po, Geol, Surv. Rept. F,. pp. 77-78, 394). DellvUle ss.— 
Heovy bed of green ss., mostly in thin beds; near middle a layer of vegetable matter 
about 1 inch thick, consisting olraost wholly of fossil plant stems. Exposed a t 
DellvUle, Perry Co. I have token It as base ot proper CatskiU in Perry Co., but 
some moy prefer to Include underlying King's Mill shales and King's MUl SB. In the 
Catsklll. 

B. Wlllord, 1936 (Geol. Soc. Am, Bull., vol. 47, No. 4, p. 5S2). In Susquehanna 
Valley, In Dauphin and Perry Counties, the Honesdale .ss. is a distinctly gray to 
greenish gray, heavily bedded ss., usually carrying carbonized fragments of plants, 
probably unldentifloble. At low water it can he seen as prominent ledges in river 
bed. Possibly this Is what Claypole called DellvUle as. In Perry Co. 

Delmar sand. 
Eocene: Southern California (San Diego County). 
M. A. Hanna, 1926 (Call t Unlv. Pub., Dept. Geol. Scl. Bull., vol. 16, No, 7, pp. 

187-246), Delmar aand.—Sss,, shales, and some lieds, composed almost wholly of 
oysters, that might be considered Is, but usually the matrix aurr9unding the shells 
is orgUI, rather than calc. The sss, are both coarse grained and flne grained. 



LEXICON OF GEOLOGIC NAMES OP UNITED STATES 5 9 5 

and grade Into aren, shales. They are of prevailingly brown color, bnt often 
have a tinge of green, while a few beds have o reddish ond purplish cast. Many 
shales ore well stratlfled, but others grode into shaly sonds. Bedding is Irregular. 
Cross bedding Is prominent In many places. Upper part contains more sand than 
lower part, and the sands are of darker color than overlylug Torrey sand, into 
which the Delmar sand grades. Thickness more than 2()0 ft. Is basal div. of La 
JoUa fm. In La Jolla quad. Rests uncon, on Chico Cret, Named for excellent 
exposures In sea cliff at town of Delmar, Son Diego Co, 

D e l m o n t i a n s t age . 
T e r t i a r y : Ca l i fo rn i a . 
See u n d e r Z e m o r r i a n s t age , R. M, Kle inpe l l , 1934. 

H, G, Schenck, 1936 (A. A. P, G, Bull,, voL 20, No. 2, p, 224), Delmontian atage 
includes uppermost Monterey, upper Santo Margarito fm., etc. 

D e L o n g cycl ica l f o r m a t i o n . 

A n a m e app l i ed by H. R. W a n l e s s (III . Geol. Su rv . BuU. 60, 193L Pp. 1 7 9 -

193) to a m idd l e p o r t i o n of P o t t s v i l l e fm. ( P e n n . ) of c e n t r a l w e s t e r n 

111., based upon t h e rhy thmic -cyc l e t h e o r y of s e d i m e n t a t i o n . D e r i v a t i o n 

of u a m e no t s t a t e d . 

t D e l p h i b l ack sha le . 

Uiiper D e v o n i a n : N o r t h e r n c e n t r a l I n d i a n a . 

R. T. Brown, 1883 (Ind. Dept. Geol. and Nat. H i s t 12th Ann. Rept., p. 84). Genesee 
sh. or Delphi black sh., uppermost Dev. fm. Named for Delphi, Carroll Co. [See 
also tLouisvllle-Delphi black si. 1 

S a m e a s N e w Albany sh., o lde r a n d b e t t e r e s t a b l i s h e d n a m e . 

fDc lph l do lomi te . 

P e r m i a n : S o u t h w e s t e r n O k l a h o m a a n d n o r t h e r n T e x a s . 

C. N. Gould, 1902 (Okla, Geol, Surv, 2d Blen, Rept,, pp, 42, 56). Delphi do l— 
White, drab, gray, or yellowish dol., 3 ft. thick, forming top memb, of Greer dlv. 
In places true doL, in places only a mag. Is, ; In places oren, ond soft. In places 
of cavernous or honeycombed structure; often flrm and solid. Separated from 
underlying Collingsworth gyp, by 20 tt. of red clay sh. 

Rep laced by M a n g u m dol. m e m b . (of B l a i n e g y p , ) , b ecause of p r i o r u s e 
of D e l p h i for a Dev . fm, iu Ind . 

N a m e d for De lph i , G r e e r Co., Okla . 

De lph i m e m b e r . ( I n S k a n e a t e l e s sha le . ) 

Midd le D e v o n i a n : C e n t r a l New York. 

G. A, Cooper, 1930 (Am. Jour. Set, 5th, voL 19, pp. 219-1-). Delphi memb. of 
Skaneateles fm.—New name proposed for the sh. overlying MottvUle memb. of 
SkaneoteleB fm. and underlying Pompey memb. of Skaneoteles. At base it is 
BOft, dark, and mostly argill., becoming graduolly sandier to top, where It is hard, 
flne, calc. ss. characterized by great abundance of large pelecypods. Type section 
is K;nights Falls, 1 nil. E. of Delphi, where It Is fully exposed. Thickness 66 f t 
(in Unadilla Valley) to 217± ft. In Beor Mtn ravine, Onondaga VaUey. 

Del Rio c lay . ( I n W a s h i t a g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e r n T e x a s . 

R. T. Hill nnd T. W. Vaughan, 1898 (U. S. G. S. Nueces folio. No. 42, p. 2 ; U. S. G. S. 
18th Ann. Rept , pt. 2, pp. 236-237). Del Rio clay.—Greenish laminated cloy, 
weathering yellow, with beds of Is. Included In Wosbito div. Overlies Port 
Worth Is. [broad sense and = Georgetown Is.] and underlies Shoal Creek [Buda] Ifl. 

N a m e d for De l Rio , V a l v e r d e Co. 

t D e l t h y r i s s h a l y l imes tone . 

L o w e r Devon ian : E a s t e r n N e w York. 

L. Vanuxem. 1840 (N. Y. Geol. Surv. 4th Rept., p. 377). Delthyria shaly Is .^Under-

lles Scutella Is. [Becraft I s ] and overlies Pentamerus Is. [Coeymans la.]. 

Pa l eon to log ic n a m e for New Sco t l and Is. 
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D e m o i s e U e f o r m a t i o n . 

M i s s i s s i p p i a n : N e w B r u n s w i c k . 

G. W. H. Norman, 1932 (Canoda GeoL Surv. Econ. Geol. ser.. No. 9, p. 171). 

t D e m o p o l i s ( b r o a d s e n s e ) . 
U p p e r C r e t a c e o u s ! A l a b a m a . 

E. A. Smith, 1888 (Alo. Geol. Surv. Rept. Prog. 1884-88, geographic map of Ala.; 
no description). [Demopolis (Rotten la.) is applied on mop to rocks btw. 
Eufoulo (Ripley) obove and Eutow below. This is flrst geographic name Intro
duced to replace "Rotten Is.," but In 1894 Dr. Smith Introduced Selma chalk 
to reploce "Rotten Is.," and In 1903 he applied "Demopolis dlv." to whot he 
coUed middle memb, of Selma chalk In Ala.] 

A p p a r e n t l y n a m e d for e x p o s u r e s a t DemojJoUs, M a r e n g o (3o. 

t D e m o p o l i s d iv i s ion ( n a r r o w s e n s e ) . 

U p p e r C r e t a c e o u s : A l a b a m a . 
E. A. Smith, 1903 (58th Cong., 1st sess., S. Ex. Doc. 10, pp. 12-20 and map). 

Middle or Dcmopolia div. (of Selma chalk).—Of more unlforra composition than 
upper dlv. of the Selma, and freer from clay, being made up of Is., generaUy con
taining less than 25 percent of clayey matter. Fossils rarer than in other divisions. 
The lowermost beds ot Demopolis dlv. ore a compact Is. of great purity called horse-
bone rock. Overlain by Portland dlv. of Selma chalk and underlain by Selma 
dlv. of the Selma. Thickness about 300 ft. 

L a t e r w o r k e r s d id no t flnd i t f eas ib le to m a k e t h e 3 subd iv i s ions of t h e 

Se lma i n d i c a t e d in a lwve-c i ted rep t , a n d t h e n a m e s h a v e been dis

c a r d e d . ( S e e Ala . Geol. Su rv . Spec. R e p t . No. 14, 1926, p. 239.) 

N a m e d for e x p o s u r e s a t Demopol i s , M a r e n g o Co. 

De inpsey m a r b l e . 
N a m e appl ied , in t ab le , b ' j t no t deflned, by G. I . A d a m s ( J o u r . G e o t , vol. 

41 , No. 2, p . 163, 1933) t o a m e m b . of T a l l a d e g a si. in Clay Co., Ala . 

D e n a i n f o r m a t i o n . 

J u r a s s i c ( ? ) : B r i t i s h Co lumbia . 

J. D. MacKenzie, 1921 (Canada GeoL Surv. Summ. Rept. 1920, pt. A, pp. 48, 73). 

D e N a y l i m e s t o n e m e m b e r (of F r a n c i s f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( P o n t o t o c C o u n t y ) . 

G. D. Morgan, 1922 (Oklo, Geol, Surv, Circ, No, 12, pp, 9, 10) and 1924 (Bureau 
of Geol, [Okla] Bull, 2, pp. 110-115), DeNay la. memd,—Basal memb, of Francis 
fra. In region N, ot Canadian River the bed is rather dense and breaks out In 
elongated blocks. In road about Vj mi. E. of Francis tho bed is slightly crinoidal. 
In region S, of Ada the bed Is almost wholly composed of crlnolds. In NE. 
part of T, 3 N,, R. 5 E,, [Pontotoc Co,] the crlnolds become less abundant and 
the Is. develops a bright yellow color. Average thickness a little more than 1 foot. 
Is overlain by 30 ± ft, of dark blue and black shales. 

N a m e d for t y p i c a l d e v e l o p m e n t on s i d e o f a n e a s t w a r d - f a c i n g bluff in 
sec. 5, T. 4 N., R, 7 E, , a b o u t % mi , W, of D e N a y School, in S tonewa l l 
quad , 

D e n i s o n f o r m a t i o n . ( I n W a s h i t a g roup , ) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : N o r t h e a s t e r n T e x a s a n d s o u t h e r n 

O k l a h o m a , 

R, T. Hill, 1880 (Am, Jour. ScL, ,3d, vol, 37, p. 290), Denison beds.—Alternations 
of clay, lime, and sand, 100 ft, thick. Top fm, ot Washito div. Overlies Vola Is, 
[not tVoIa Is.] and underlies Lower Cross Timber beds [Woodbine sond]. 

R. T. HUI, 1891 (Gool. Soc. Am. Bull., vol. 2, pp. 504, 517). Denison beds.— 
Lomlnoted aren. cipys at base, grading upword Into sondy cloys ond 'occaslonol 
lss., the cholky element of oil the underlying Comanche series having flnally 
disappeared. In Grayson, Cooke, and Denton Counties, Tex., and in Indian -Terri
tory, is divisible Into (ascending) : (1) Blue marly clay, weathering brown, with 
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occasional layers of immense, rounded flssiie indurations, generally of brown 
color; (2) more sondy and ferruginous beds, oxidizing into Ironstone ond olmost 
Indistinguishable from Dakota sss. ; (3) impure yellow Is. underlying Main Street 
In Denison. Underlies, uncon., Dakota sss. [Woodbine sond] ond overlies Fort 
Worth Is. Top tra. of Wa.shito div. [This is present generolly occepted deflnition 
of Denison fm] 

N a m e d for e x p o s u r e s a t Den i son , G r a y s o n Co., T e x . 

D e n n i s l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d N e b r a s k a a n d n o r t h w e s t e r n M i s s o u r i . 

G. I. Adams, 1903 (U. S. G. S. BuU. 211, p. 36). Dennis la.—FossUIferous Is., 10 to 
20 ft. thick, vorying from heovy-bedded to thin-bedded, with sh. partings. OverUes 
Golesburg shales and underlies Cherryvale shales. 

I n 1912 t h e equ iva l ency of D e n n i s Is. of A d a m s (1903) w i t h W i n t e r s e t i s . 

of B a i n (1898) w a s r e g a r d e d , by E . H a w o r t h , F . C. G r e e n e , a n d o t h e r 

geologis ts , a s e s t ab l i shed . T h e n a m e W i n t e r s e t h a v i n g p r i o r i t y , D e n n i s 

Is. w a s d i s c a r d e d by U. S. Geol. S u r v e y , a n d W i n t e r s e t Is. w a s a d o p t e d 

for t h e Is. u n d e r l y i n g C h e r r y v a l e sh . a n d ove r ly ing G a l e s b u r g sh . T h i s 

u s a g e w a s fol lowed by U. S. Geol. S u r v e y a n d K a n s . S u r v e y u n t U 1932, 

w h e n R. C. Moore r ev ived D e n n i s , a s e x p l a i n e d be low. 

E. C. Moore, 1932 (Kons. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to 
Sept. 3, pp. 91, 97). Dennis fm. underlies Cherryvole sh., overlies Golesburg sh., 
ond Includes (descending) Winterset Is., Stork sh., and Conville Is. The Canville la. 
is a thin blue bed which has typical "middle" characteristics. The overlying Stark 
ah. is a black, flsslle sh. The Winterset Is. is same as previously recognized In 
Kans. and Mo. Because the Canvllle and Stark evidently belong with the 
Winterset, as part of another sedimentation cycle, these terms are combined under 
name Dennia fm., a name used in early Kans. repts to include these strata. The 
so-called Galesburg sh. of Kansas City area Is mainly Stark sh. 

J. M. Jewett, 1932 (p. 102 of rept. cited above). Dennia fm. includes CanvUle IB., 
Stork sh., and WInterset Is., oil of which ore present near Dennis, in NE. port of 
Labette Co., Kans. 

R. C. Moore and G. E. Condra adopted this revised deflnition in their Oct. 1932 
revised classiflcation chart of Peitn. rocks of Kans. and Nebr. 

N. D. NeweU, 1935 (Kans. GeoL Surv. BuU. 21, pp. 30, 32, 36). Type Dennis Includes 
more than. WInterset Is. The Canvllle Is. and overlying black Stark sh. [4 to 7 f t ] 
lie a t horizon of upper par t ot so-called Galesburg sh. of Kansas City region. 
According to Jewett they both are present a t both Galesburg and Dennis. The 
older writers did not mention any Is. or black sh. in the type Galesburg, and it 
is almost certain they were grouped with the overlying main is. under the name 
Dennis, in which they are included in this rept. 

See a lso Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936, a n d a lso see 
R. C. Moore , 1936 e n t r y u n d e r G a l e s b u r g sh . 

N a m e d for e x p o s u r e s a t R. R. s t a t i o n a t D e n n i s , L a b e t t e Co., K a n s . 

D e n n i s B r i d g e l i m e s t o n e . ( I n M i l l s a p L a k e f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h - c e n t r a l T e x a s ( P a r k e r C o u n t y ) . 

B. H. Sellards, 1933 (Univ. Tex. BuU. 3232, pp. 106, 107), from ma. of rept., by 
G. Scott and J . M. Armstrong, on geol. of Parker Co. (See 1933 entry under 
MUlaap Lake fm.) Type loc. not stated. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. Bull. 3534, pp. 15, 16). 
Dennia Bridge Is. is included In Lazy Bend memb. of Millsap Lake fm. by Scott 
and Armstrong. I t is 10 ft. thick and lies a t hose of the section conspicuously 
exposed on the Brazos at S. end of the bridge at Dennis, Parker Co. 

D e n n y s and . 
A s u b s u r f a c e s a n d in C h e s t e r g r o u p (Miss . ) of P e r r y Co., 111. 

D e n n y s f o r m a t i o n . 

S i l u r i a n : S o u t h e a s t e r n Maine , 
E. S. Bastln and H. S, Williams, 1013 (Maine Water Storage Comm, 3d Ann. Rept.. 

p. 168; Geol. Soc. Am. Bull., vol. 24. pp. 378, 379). [Name mentioned but not 
defined. Refers to Eastport folio] 
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E. S. Bastln and H. S. Williams, 1914 (U. S. G. S. Eastport folio, No. 192, pp. 3, 10). 
Dennys fm.—A succession of volcanic rocks and a few small interbedded masses 
of fossiliferous s trata . Principal rock is rhyollte of several types; occurring as 
flows and tuffs. Interbedded with and otherwise closely associated with the rhyoUte 
ore several vorietles of andeslte, in flows and tuffs. Diabase flows and tuffs olso 
occur. The effusive rocks have been disturbed by Intrusion of masses of diabase 
and andeslte and possibly also rhyollte. Underlies, possibly uncon., Edmunds fm. 
Lower limit of fm. not known. Contact with older Quoddy sh. Is almost certainly a 
fault. Fossils indicate Niagaran age. Named for exposures near Dennysville, 
Washington Co. 

D e n s e l imes tone . 

O r d o v i c i a n ( L o w e r ) : C e n t r a l n o r t h e r n O k l a h o m a ( L u c i e n fleld. Nob le 

C o u n t y ) . 
B. B. Zavoico, 1934 (Tulsa GeoL Soc. Digest 1934. p. 60). Dense Is., top memb. of 

Simpson group In Lucien fleld. Is 0 to 20 ft. thick. Underlies Prosser is. and 
overiies Simpson dol. [This name Is capltollzed wherever used in this paper, but 
origin of name and lithology not stated.] 

D e n t o n c lay m e m b e r (of D e n i s o n f o r m a t i o n ) . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : N o r t h e a s t e r n T e x a s a n d c e n t r a l 

s o u t h e r n O k l a h o m a . 
J. A. Taff, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, p. 272). Denton marl.— 

Chiefly friable blue marl, characterized by Gryphaea pitcheri, with, a t top, 5 ft. 
of cgl. containing Gryphaea pitcheri, and lower down a thin bed of sand and one of 
SB. Thickness 40 ft. Upper part of Fort Worth Is. Underlies Denison marl. 

F. W. Cragln, 1895 (Am. GeoL, vol. 16, pp. 384-385). Denton terrane underiles 
North Denison terrane (bosol terrone of Denison div.) ond overlies Fort Worth 
terrane. 

R. T. HIU, 1901 (U. S. G. S. 21st Ann. Bept., p t 7, pis. 18, 19, pp. 114-115, 
121-124, 266-276). Denton subgroup.—Consists ot (descending) : (1) breccio of 
Oatrea carinata and GF. washitaensis, 2 f t . ; (2) brown clay marls, less calc. than 
No. 3, 18 f t ; (3) Oervilliopsis beds (marls and flsslle Indurated layers), 8 ft. 
Underiles Weno fm. and overlies Fort Worth fm. Is basal dlv. of Denison beds. 

L. W. Stephenson, 1918 (D. S. G. S. P. P. 120H, pp. 140-141). Denton d a y memb. 
of Denison fm.—Consists of (ascending): (1) 5 ft. of strongly calc. clay of a 
decided marly character; (2) 35 ft. of shaly, less calc. clay; (3) 3 to 5 ft. of highly 
fossUlferoua Impure Is. composed largely of shells of Gryphaea washitaensis, a few 
echlnoid spines and other fossils, including a lorge number of Ostrea carinata, which 
led to its being called "Ostreo carinata bed." 

N a m e d fo r D e n t o n Creek , D e n t o n Co., T e i . 

D e n v e r f o r m a t i o n . 

Uppe r C r e t a c e o u s a n d E o c e n e ( ? ) : E a s t e r n Co lo rado ( D e n v e r B a s i n ) . 

W. Cross, 1888 (Colo. Scl. Soc. P roc , vol. 3, pt. 1, pp. 119-133). Denver fm.— 
Upper port predominantly coorae cgls. with minor clay and sandy beds; seen only 
in Green Mtn, having elsewhere been eroded away. Lower half (including all 
known strato except those In upper part of Green Mtn) frequent recurring nltemo-
tlons of cgls., grits, sss., sandy clays, ond nearly pure clays; pebbles seldom 
exceed^.In. In diam.; sss. are cross bedded. Thickness of fra. 1,400± ft. Embraces 
s trata not hitherto distinguished from coal-bearing Laramie Cretaceous. Is of 
Umited extent Contains dinosaur remains. Uncon. overiies Willow Creek series 
[Arapahoe fm.] and uncon. underUes Monument Creek beds. Occupies a basin 
excavated out of Willow Creek fm. [Aropahoe tm.] or even In some parts cutting 
Into underlying Laramie group. 

W. Cross, 1889 (Am. Jour. Scl., 3d, vol. 37, pp. 261-282). Upper 525 ft. of Denver fm. 
Is mainly coorse cgls. Lower 915 ft. is os a rule flne-gralned strata, yellowish 
brown friable sss. prevailing, with oil manner of gradations Into clays and cgla.; 
transitions both lateral and vertical; cross bedded. Local uncon. btw. upper and 
lower parts. 

W. Cross, 1893 (Int. Cong. GeoL, Compte rendu, 6th sess., pp. 4 3 7 ^ 3 8 ) . Denver beds 
are fresh-wster lake deposits of sss. and cgls. and in lower part made up almost 
exclusively of volconic rocks representing many varieties of andesite. 

C. J. Hares, 1928 (Geol. Soc. Am. Bull., vol. 37, p. 175). The thesis Is advanced 
thot upper 625 ft. of Denver fm. should not be classed with lower 915 ft. at 
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type loc a t Green Mtn. The lower part Is well stratlfled sh., ss., and cgL, while 
upper dlv. is wholly conglomeratic, with no shales or sss. observoble. The cgl. 
while rather flne at bottom of upper dlv. becomes coarser toward top, where 
boulders 2 to 4 ft. diam. are very common; the largest boulder is 6 ft. Absence 
of good stratlflcatlon suggests its probable glacial origin. Structurally the 2 
divisions are separable, for the lower one dips ot high angles, while the upper Is 
almost flat lying. I t is believed thot 2 distinct lithologic units ore classed In 
Denver fm., one similar to Arapoboe below and the other of entirely different 
choracter and seemingly of glacial origin and post-Eocene age. 

T h e a g e of t h i s fm., w h i c h w a s f o r m e r l y classifled a s Eocene , w a s changed , 
Dec . 1935, t o Cre t . a n d E o c e n e ( ? ) , a s e x p l a i n e d u n d e r L a n c e fm., l a s t 
e n t r y . 

D e n v e r m u d . 

A t e r m t h a t h a s been app l i ed ( a c c o r d i n g t o p e r s o n a l c o m m u n i c a t i o n of 

J . B . Rees ide , J r . ) to depos i t s of ben ton l t e , of Cre t . a n d o t h e r a g e s , 

o c c u r r i n g i n t h e W e s t e r n S t a t e s a n d u s e d i n p h a r m a c e u t i c a l p r e p a r a t i o n s 

a n d for o t h e r p u r p o s e s . F o r f u r t h e r p a r t i c u l a r s see H u g h S. Spence, 

C a n a d a Dep t . Mines , Mines B r a n c h , P u b . 626, p p . 27, 28, e tc . , 1924. 

Spence s t a t e s : " A s a s t r a i g h t p a p e r fiUer o r l o a d e r b e n t o n l t e i s r e p o r t e d 

to h a v e been u sed in l a r g e q u a n t i t i e s by a D e n v e r mil l , m o s t of t h e 

e a r l y p r o d u c t i o n f r o m W y o . h a v i n g been u s e d for t h i s p u r p o s e . " 

D e n z e r tuff. 

P r e - C a m b r i a n : S o u t h - c e n t r a l W i s c o n s i n ( B a r a b o o d i s t r i c t ) . 
J. T. stark, 1932 (Jour. Geol., vol. 40, No. 2, pp. 120, 121, 132). Denzer tuff.—Water-

laid tuff exposed In a ledge nearly 200 ft. long and 5 to 20 ft. wide on N. bank 
of a small stream in SE. % of sec 11, T. 10 N., R. 5 E., about 1% mL NE. of 
Denzer, Honey Creek Twp. In previous repts has been coUed rhyollte. Assigned 
to pre-mlddle Huronian. 

A. Lelth, 1935 (Rept 9th Ann. Fleld Cont Kons, Geol. Soc, p. 329). Archean of 
Baroboo d i s t consists ot rhyollte, Denzer tuff, and gronite. 

D e n z e r d io r i t e . 

P r e - m i d d l e H u r o n i a n : S o u t h - c e n t r a l W i s c o n s i n ( B a r a b o o d i s t r i c t ) . 

J. T. Stork. 1932 (Jour. GeoL, vol. 40, No. 2, pp. 120, 121, 137). Denzer diorite 
occurs in 2 oreas in Baraboo d is t , one NW. and one N. of Denzer, in sees. 9 and 10, 
T. 10 N., R. 5 E. Assigned to pre-middle Huronian. 

D e p a r t u r e B a y c a l c a r e n l t e s . 

U p p e r C r e t a c e o u s : B r i t i s h Co lumbia . 
C. H. Clopp, 1912 (Canada Geol. Surv. Summ. Rep t 1911, p. 95). 

D e p a s s fra. 

Midd le C a m b r i a n : W e s t e r n W y o m i n g ( O w l Creek a n d W i n d R i v e r M o u n 

t a i n s ) . 
B. M. MUler, 1935 (Geol. Soc. Am. Proc. 1934, p. 352). The name Depasa Is here 

applied to all beds In the Wyo. "Deadwood" below the GoUotin, the type section 
being in Wind ^iver Canyon, where Big Horn Biver cuts through eastern end of 
Owl Creek Range. 

B. M. Miller, 1936 (Jour. GeoL, vol. 44, No. 2, pp. 123, etc.). As Flathead and Gros 
Ventre fms are followed E. through Owl Creek and Wind River Mtna, the Flotheod 
S3, lithology rises gradually and Invades lower part of Gros Ventre fm., the ss. 
and sh. fades interflngerlng and flnally becoming so mixed that the 2 fms. are not 
seporable and are together designated Depass fm. Type section Is In Wind Blver 
Canyon at E. end of Owl Creek Range. The name Is taken from the "D" Pass 
(now spelled "Deposs"), near E. end ot Bridger Range, and will apply from 
about middle of Owl Creek Range a t least as far E. as E. end of Bridger Range, 
and probably in part of Big Horns. In Wind River Mtns it will apply from SE. 
end of the range at least as far NW. as North Fork of Popo Agie River, but not 
farther N. than Bull Lake Creek. Well-exposed sections of the fm. are not 
common. 
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•fDepauville w a t e r l i m e . 
L o w e r O r d o v i c i a n : C e n t r a l N e w T o r k ( Je f fe rson C o u n t y ) . 

E. Emmons, 1840 (N. T. Geol. Surv. 4th Rep t , p. 324). Birdseye Is. not certainly 
Identifled in Jefferson Co., but_I have called o Is. btw. French Creek and Depeau-
vllle the Birdseye. Is compact, breaks with concholdal fracture, and contains no 
fossils. I t is the first of the water limes. I have called this the water-lime rock 
of Depeauvllle; or Depeauville water lime, as It was ot this place it was flrst 
prepared for use. If I am right the Depeauville woter lime occurs In beds, or over
lies the Birdseye. I ts beds ore rarely more than 10 ft. thick at those places where 
i t is quorried. 

H. P. Cushing, 1908 (Geol. Soc. Am. BuU., vol. 19, pp. 155-1-), opplled Pamelia Is. 
to the beds of Chazy oge in Thereso and Alexondrlo Boy quods., Jefferson Co., 
of which he stated the Depouvllle waterlime of Emmons constituted o small 
part. (Sec flrst entry under Pamelia Is.) 

T h e v i l l age n a m e i s speUed D e p a u v i l l e , 

t D e p e a u v i l l e w a t e r l ime . 

See i D e p a u v U l e w a t e r l i m e . 

De Q u e e n l i m e s t o n e m e m b e r (of T r i n i t y f o r m a t i o n ) . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h w e s t e r n A r k a n s a s a n d sou th 
e a s t e r n O k l a h o m a . 

H. D. Miser and A. H. Purdue, 1918 (U. S. G. S. Bull. 690, pp. 19, 22). De Queen la. 
memb. of Trinity fm.—Fossiliferous Is. (usually gray, hard, and compact but 
much of It is earthy, platy, and yellowish gray) and an equal or greater amount 
of green clay; gyp. and celestlte near base. Thickness 80 to 72 ft. Lies in upper 
part of Trinity fm., at a higher horizon than Ultimo Thule grovel lentil. Passes 
through De Queen, Sevier Co., Ark., into Okla. 

D e r b y d o l o m i t e . ( I n E l v i n s g r o u p . ) 

U p p e r C a m b r i a n : E a s t e r n Mis sou r i . 

E. B. Buckley, 1907 (Mo. Bur. Geol. and Mines vol. 10, 2d ser., separate), and H. A. 
Buehler, 1907 (Mo. Bur. GeoL and Mines vol. 6, 2d ser., p. 231), in tables 
divided Elvins fm. Into (descending) Doe Run, Derby, and Davis, without defining 
the snbdivisionB. 

B. B. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, pt. 1, pp. 15, 44), Derby fm.—-
Dot, flne-gralned, crystalline, slightly calc, light gray to yellowish gray or reddish 
brown ; some alternating soft porous beds. Thickness 38 to 40 ft. Conformably 
underlies Doerun fm, and conformably overlies Davis fm. 

N a m e d for D e r b y m i n e ( n o w F e d e r a l m i n e ) , n e a r E lv in s , St. F r a n c o i s Co. 

D e s a m p a r a d o s f o r m a t i o n . 

C r e t a c e o u s o r E o c e n e : C o s t a R i c a . 

A. II. Redfleld, 1923 (Econ. GeoL, vol. 18, p. 359). 

D e s c a n s o g r a n o d i o r i t e . 

L a t e J u r a s s i c o r e a r l y C r e t a c e o u s : S o u t h e r n C a l i f o r n i a ( S a n Diego a n d 
I m p e r i a l C o u n t i e s ) . 

W. J. Miller, 1935 (Cal l t Jour. Mines and Geot, vol. 31, No. 2, pp. 115-141, mop). 
Deacanao granodiorite.—Almost everywhere light groy, medium grained, with, 
locally, flner grained varieties. Cuts Alpine quartz diorite and Is probably of 
obout some age as Horbison quartz diorite. All assigned to lote Jurassic or 
early Cret. Type occurrence in general vicinity of Descanso, southern Peninsular 
Range. 

D e s c h u t e s f o r m a t i o n . 

L a t e T e r t i a r y o r e a r l y P l e i s t o c e n e : C e n t r a l n o r t h e r n Oregon ( D e s c h u t e s 
B a s i n ) . 

I. C. Russell, 1905 (U. S. G. S. Bull. 252, pp. 90-91). Deachutea aand [In head
ing].—The material foi-mlng the waUs of outer canyon of Deschutes and Crooked 
Rivers and extending eastward, where it underiles Prlnevllle Valley. It olso under
lies the sheet ot basalt exposed here and there beneath the rich wind-deposited 
soils of a large section of the Haystack country, to N. and B. of Opal Canyon. 
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Is exposed In wall of Deschutee River for at least 25 ml. upstream from mouth of 
Crooked River, probably is present tor o long distance below that locality, and no 
doubt underlies several hundred sq. ml. of Deschutes plain.' Sufllclent attention 
has not yet been given to the fm. to enable a description of It to be put on record, 
but such notes as are available show that it was waterlald, probably by streams. 
The material forming "Deschutes sand," as the fra, will perhaps be termed when Its 
history Is more fully studied, consists largely ot black basic and frequently scorio-
ceouB groins and kernels of volcanic rock, forming o coarse sand, mingled with 
which are lesser quantities of quortz grains, Strotiflcotion distinct, beds thinly 
laminated, but layers can not usually be traced more than a few hundred yards ; 
frequently cross bedded. Some beds are composed of well-worn gravels with peb
bles 6 to 8 Inches dlam. Claylike beds are also present, also a bed of white 
diatomaceous earth. 

E. T. Hodge, 1927 (Geol. Soc. Am. Bull., vol. 38, pp. 162-163). Deachutea sand con
sists of several basalt flows and Interflow lake and torrential beds. Lies abso
lutely flot and covers an immense area N. of Bend, E. to Prlnevllle, and extends 
as embayments Into the valleys of the Cascades, Flows higher in Cascade Mtns 
may be of same age and origin. 

E. T. Hodge, 1928 (Pan-Am. GeoL, vol. 49, pp. 350-356), proposed Madras fm. to 
"Include part of Satsop fm. and all of DaUes beds, Deschutes sands, and Deschutes 
fm. Latter name objectionable because Deschutes River exposes a t least 8 fms., 
several of which occupy larger sections than Madras fm." 

H. T. Stearns, 1931 (U. S. G. S. W. S. P. 637, p. 136). Deschutes fm.—Horizontal 
beds of yellow, brown, and black partly, consolidated sand, silt, gravel, and strati
fied fluviatile deposits of volcanic detritus, mostly basic, intercalated with and in 
most places capped by basalt flows ; in a few places beds of white diatomite with 
a max. thickness of 40 f t are included. Thickness 1,000-)- ft. Is same as 
Deschutes sand of I. C. Russell. No fossils found except the siliceous algae skele
tons that compose the diatomite deposits. In places rests on Columbia River basalt 
(Mio.) ; In other places rests on andesite considered to be of Mio. or Plio. age. 

Desdemona sand. 
A subsurface sand, of Penn. age, in Desdemona field, Eastland Co., north-

central Tex., lying at 2,600 ft, depth. 

Desecheo stage. 
Quaternary: Puerto Rico, 
B. Hubbard, 1923 (N, T. Acad. Scl. Scientific survey of Porto Rico and Virgin Islands, 

vol, 2, pt, 1, p, 97), 

D e s e r e t l i m e s t o n e . 
Miss i s s ipp ian ( u p p e r ) : C e n t r a l n o r t h e r n U t a h ( O q u i r r h M o u n t a i n s r e g i o n ) . 

J, Gllluly, 1932 (U, S, G, S. P. P, 173), Deseret Is.—Blue-gray cherty Is. in beds 
averaging 2 ± ft. thick, with a 6 to 8 foot bed of phosphatlc sh, at Base, Thick
ness 650 ft. Conformably underlies Humbug fm., the bdy being arbitrarily placed 
at base of first ss. or qtzite bed of notable thickness. Rests conformably on Madi
son Is. Fossils are upper Miss, and correlate with lower part of Brazer Is. Exposed 
at Deseret mine. Dry Canyon, Stockton quod. 

tDe Smet formation. 
Eocene and, in places. Upper Cretaceous: Northern Wyoming. 
N. H. Darton, Nov. 17, 1906 (U. S. G. S. P. P . 51, pp. 13, 62-67, e t c ) . De Smet fm.— 

Altejnatlng shales (mostly carbonaceous) and soft and massive, sss., 5,000-f- ft. 
thick. Overlies Kingsbury cgl. [Long description.) Is Upper Cret. ond Eo. ( ?). 
May be In par t Laramie and may Include higher beds. The name De Smet (here 
proposed for this fm.) is from Lake De Smet [Fort McKInney quad.], where It is 
typically exposed. 

See a lso N . H . D a r t o n , 1908 (U . S. G. S. folios Nos. 141 a n d 1 4 2 ; a n d Geol. 

Soc. Am. Bull . , vol. 17, p. 544, Dec. 31 , 1906) , 
I n 1910 i t w a s dec ided t h a t De S m e t fm. of D a r t o n w a s s a m e a s F o r t 

Union fm., a n d D e Smet w a s , accord ing ly , d i s ca rded . L a t e r fleld w o r k 

showed t h a t L a n c e , F o r t Union, aud W a s a t c h fms. w e r e al l inc luded in 
o r ig ina l De Smet fm. a s mapped . 
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De Smet formation. 
Pre-Cambrian: Southwestern South Dakota (Lawrence County). 
J. O. Hosted and L. B. Wright, 1023 (Ehig. and Min. Jour.-Press, vol. 115, pp. 79.3-

799, 836-843, with maps). De Smei fm.—Garnet schist, alternating light and 
dark bands, micaceons, flbrous, thinly foliated. Most of schist is green to dark 
gray. UnderUes Homestake fm. and overlies Poormnn fm. Thickness 300 ft. 
Believed to be of KeewaUn age. 

Named for exposures around N. end of main open cut SW. of De Smet 
shaft. Lead dist., Lawrence Co. 

Des Moines group. 
Pennsylvanian: Northwestenj Missouri and Iowa. 
C. B. Keyes, 1893 (Iowa Geol. Surv. voL 1, pp. 86-114). Des Moines beds, or Lower 

Ooal Meaaurea.—Shales sss., lss., cloys, and cools underlying Missouri fm., or 
Upper Cool Measures, ond uncon. overlying Lower Carbt in lown. Thickness 
400 ft, 

Des Moines group was adopted by U. S. Geol. Survey many years ago, for 
NW. Mo. and SW. Iowa, to include rocks from base of Kansas City fm. 
to top of Mississippian. This was the commonly accepted definition. The 
group as defined Included Pleasanton fm., Henrietta fm., and Cherokee 
sh., and was overlain by Missouri group, the basal bed of which was 
Hertha Is. (See H. Hinds and F. C. Greene, Mo. Bur. Geol. Mines vol. 
13, 1915.) Owing to great number of named subdivisions of Penn. rocks 
in Kans. and SE. Nebr., the U. S. Geol. Survey has been accustomed to 
treat the major subdivisions of Des Moines and Missouri age as groups, 
and therefore does not use Missouri group and Des Moines group in its 
rock cla.ssification of those States. These names (Missouri gro-up and 
Des Moines group) were not used by Kans. Geol. Surv. in its classifica
tion until 1917 (Moore and Haynes) . In 1932 Moore redeflned the names, 
as explained below. 

B. C. Moore, 1932 (Geol. Soc Am. Bull., vol. 43, No. 1. p. 270), divided Penn. "sys
tem," OS he called It, of MIdcontinent region into 4 "series," named (descending) : 
Virgil, Pottawatomie, Des Moines, and Bend, He stated : Des Moines series con
tains o huge thickness of ss., cgt, and sli. in Okla. and Ark., but to N. and S. 
thickness is much reduced and there are Iss. In upper part. The top of the series 
is marked by an uncon. and by one of most clearly defined paleontologic bounda
ries In the Penn. A distinct and widespread uncon. marks base of the series. 
[The limits of this unit differ from those of Des Moines group ot prevailing usage.] 

C. [R.] Keyes, 1932 (Pan-Am. GeoL, vol. 57, p. S46). The term Des Moinca. for 
a provincial coal-bearing series, is a revival of Owen's early name (Proc, Am. 
Assoc. Adv. Set, vol. 5, p. 47, 1851) for the coal meisures of Des Moines River 
Valley, which In pioneer days constituted the most important coal field W. of the 
Appalachians. The title is not a Keyes proposal, as is so often accredited. [On 
p. 47 of cited vol. of Proc. A. A. A. S. Is a paper by D. D. Owen entitled "On 
the existence of phosphorus in the carbonates of iron of the Des Moines coal 
flelds," ond on succeeding pages Owen referred to the "coal measures of the Des 
Moines," but nowhere did he apply the name Des Moines to any strat. unit, Keyes 
is therefore the original proposer of name Des Moines beds. On this same page 
Keyes also stated:] Recent suggestion of R. C. Moore to extend term Des Moines 
downward so as to include most of Arkansan delta deposits finds no n^sponse from 
regional diastrophism, or from homonymic correlation. Its paleontological reasons' 
are already demonstrated to be entirely untenable. 

See Kans.-Nebr. chart compiled hy M. G. Wilmarth, 19,36, for Moore's re
stricted definitions of Des Moines scries. His 1936 definition (Kans. Geol. 
Surv. Bull. 22, pp. 41-^3) restricts Dc.t Moi-nes to beds extending from 
discon, at top of Nowata (?) sh, down to base of Cherokee sh,, and in
cludes overlying rocks in his Missouri series restricted. The Mo, Geol. 
Surv. 1933 (57th Bien.) and 1935 (.'iSth Bien.) repts continued to use 
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Des Moines group to Include (descending) Pleasanton, Henrietta, and 
Cherokee fms. 

The U. S. Geol. Survey has not had occasion to consider these innovations 
for its publications. 

Named for exposures on Des Moines River, Iowa. 

tDe Soto beds. 
Pliocene Oower) : Southern Florida. 

W. H. Dall, 1892 (U. Si G. S. BuU. 84, pp. 126, 133, 141, 157, 158, 324). [In table 
on p. 157 the term De Soto beds is bracketed opposite Alachua clays. Peace Creek 
bone bed, and Arcadia, marl (descending order). The other pages mentioned con
tain references to "De Soto, a supposed Pliocene lake in Florida, named for the 
Spanish explorer." Page 324 states that the De Soto beds "Include the lower 
marine Pliocene beds of Peace Creek and the Alachua clays." Page 158 states 
that 50 ft "would be a liberal allowonce for the De Soto beds." 

Replaced by Caloosahatchee marl, the older name. 

Detrick sand. 
A subsurface sand in eastern central Okla. that is said to correlate with 

Tyner fm. (Ord.). 

Detroit interlobate moraine. 
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine 

map (flg. 7) in U. S. G. S. Detroit folio (No. 205), p. 9 ; also on moraine 
map (pl. 32) in U. S. G. S. Mon. 53. Named for Detroit. Is « water-laid 
moraine. 

Detroit River dolomite. 
Lower Devonian: Southeastern Michigan and western Ontario, and northern 

Ohio. 

A. C. Lane, C. S. Prosser, W. H. Sherzer, nnd A. W. Grabau, 1909 (GeoL Soc. Am. 
Bull., vol. 19, p. 555). Detroit River series here proposed for Upper Monroe, from 
exposure of nil its members along Detroit River. Includes (descending) : Lucas dot, 
200± ft.; Amherstburg dot, 20 ft.; Anderdon Is., 40 to 50 ft.; Flat Rock dolomites, 
40 to 150-1- ft. Dlscon. overlies Sylvania ss. 

Deutozoic. 
A time (Ufe) term applied by E. Hitchcock (Geol. Vt., 1861, vot 1, 4 mo., 

p. 19) to "Triassic"—in which he prubably included Lias of Europe 
(which is now generally classified as Lower Jurassic) , because he called 
the overlying rocks "Oolitic." 

Devils Den limestone. (In Graford formation.) 
Pennsylvanian: Central northern Texas (Wise County). 
E. Bii.so, 1918 (Univ. Tex. Bull. 1758, p. 17). Devils Den l.s.—Quite uniform gray or 

dark bluish hard Is, containing rare crlnolds and parts of brachiopods. Thickness in 
Devils Den, Wise Co,, 50+ ft,, but lop is not there visible. Covers W, side of 
Jim Ned Mtns, Seems to be a lenticular mass which thins out and disappears to 
N, Not found on N. side of Sand Flat Range. Separated from underlying Rockhill 
Is. by 140 ± ft ot sss. with intercalated shales, which compose E. slope of Jim Ned 
Mtna. "The highest lss. of the section [which would seem to include bis Devils Den 
and Elm Creek Iss.] should perhaps be considered as belonging to Canyon dlv." 

G. Scott and J. M Armstrong, 1932 (Unlv. Tei. Bull. 3224, p. 33). DevUs Den Is. 
belongs in Graford fm., and because top of Graford cannot actually be determined 
in Wise Co., the top of Devils Den Is, is arbitrarily taken as top of Graford fm. 
To N. of Trinity River this Is. Is top tongue of Chico Rldge Is. It is older than 
Adams Branch Is. Is overlain by Ventioner beds. 

E. H. Sellards. 1933 (Univ. Tex. Bull. 3232, pp. 105. I l l , 112). Devils Den la. 
Is same as Wizard Wells Is., and latter name Is discarded. 
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tDevils Den sandstone. 
Upper Devonian or Mississippian: Northwestern Pennsylvania. 
G. H. Chadwlck, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, pp. 332, 333 (footnote), 

335, 336, 339). I t ond writer is not averse to this, to succeeding Cussewago, or 
Knopp, group Is transferred top 40 ft, of original Conewango at Warren, the 
Smethport (subsequently Kushequa) sh. of Caster, carrying therewith the corre
sponding upper port of the BIcevlIle, and also the Devil's Den (Leptodesma) ss. near 
Smethport, then some of Miss, element (so called) is subtracted and case for Dev. 
age of Conewango4s by that much strengthened. [Lists fossils from Devil's Den ss., 
but does not give type loci 

G. H. Cbadwick, 1935 (letter dated Dec 11). I do not consider Devil's Den ss. as 
odequately established. It was Just o convenience. 

Dev i l s Glen dolomi te . 
U p p e r o r Midd le C a m b r i a n : N o r t h w e s t e r n M o n t a n a . 

C. F. Deiss, 1933 (Mont Bur. Mines and Geol. Mem. 6, pp. 40 and passim). Devils 
Glen dol.—Youngest Camb. fm. In NW. Mont. In type loc. Is massive, thick beds 
of white-gray dol. that weathers dull gray white, usually stained buff, and occa
sionally with pinkish spots. Lower beds generally thinner and contain less 
magnesia than upper ones. Thickest (609 ft,) In Dearborn region, thinnest (41 ft,) 
In Pentagon Mtn region. Top Is erode<l. Overlies Switchback Is. and uncon. 
underlies White Rldge Is. memb. of Jefferson Is. (Middle Dev.). Named for Devils 
Glen, a local feature in S'/j sec 1, T. 17 N., R, 8 W., which is formed of the dol. 

Dev i l ' s Gulch beds. 

See t inder Va len t i ne beds ( P l i o . f ) , w h e r e occur only Tvuown u s a g e s of t h i s 

n a m e . 

Dev i l s I s l a n d s a n d s t o n e . ( I n Bayfield g roup . ) 
P r e - C a m b r i a n ( u p p e r K e w e e n a w a n ) : N o r t h w e s t e r n W i s c o n s i n ( A s h l a n d , 

Bayfield, a n d D o u g l a s C o u n t i e s ) . 

F. T. Thwaites, 1912 (Wis. Geol. Nat. Hist. Surv. Bull. 25, p. 38). Devils Island ss.— 
I'lnk and white pure quartz ss.. thin-t>edded, with abundant ripple marks. Thickness 
300 ft. Middle fm. of Bayfield ss. group. Conformably underlies Chequamegon 
ss. and overlies Orienta ss. Named for exposures on Devils Island, Ashland Co. 

Dev i l s K i t c h e n m e m b e r (of Deese f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

C. W. Tomllnson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 14-15). Devil's Kitchen 
memb. of Deese fm.—Comprises 2 massive buff sss., each 60 to 200 ft. thick, 
separated by a sh. interval with 10 ft. or more of fossiliferous impure Is. and calc. 
sli.; the upper ss. contains chert grains, and SE. of Ardmore develops Into a coarse 
cgl. of angular to subangular chert pebbles. Lies 800+ ft. above top of Dornick 
Hills fm. and is overlain by o series of blue and tan shales with numerous ss. ledges, 
which composes rest of Deoso fm. 

C. W. Tomlinson, 1929 (Okla. Geol. Surv. Bull. 46. pp. 35-36). Devil's Kitchen 
memb., about 500 ft. thick. Is named for o glen In sec. 10, T. 0 S., R. 2 E.. which 
Is sheltered by overhanging cliffs of the chert-pebble cgl. 

Dev i l s L a k e s a n d s t o n e . 

Upper C a m b r i a n : C e n t r a l s o u t h e r n Wiscons in ( S a u k C o u n t y ) . 

E. O. Ulrlch, 1920 (Wash. Acad. Scl. Jour., vol. 10, pp. 74, 75). [Devils Lake sa. 
shown in diagrams as underlying .Mendota dol. and overlying Jordan ss. a t Madison 
and Devils Lake, Sauk Co,, and as composing basal fm, of his Ozarkian system.] 

F. T. Thwaites, 1923 (Jour. GeoL, vol. 31, p. 546). Devils Lake fm—Gray and 
yellow, more or less glauconitic ss. and qtzite pebble cgl. Thickness not deflnltely 
known ; max. may be over 100 ft. Known only in a few exposures near the qtzite 
ranges at Baraboo, Sank Co. Has never been located in a complete normal section 
awiiy from the old beaches, and It Is not positively known whether all of supposed 
occuirences are ot same age Possibly some strata here ascribed to Mazomanie fm, 
are Devils L;ike, In best exposure, SW. of Baraboo, It ia underlain by glauconitic 
sa. and purple spotted dol. unlike anything known in normal section outside the 
qtzite ranges. At other places the fm. has been found resting on Jordan and 
possibly on other fms. In some places Mendota dol. overlies Devils Lake fm. ond in 
other places Oneota dol. overlies it. 
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E. 0. Ulrlch, 1924 (Wis. Acod. Scl. Trans., vol. 21, pp. 71-93). Devila Lake aa. 
of southern Wis., about 100 ft. thick, underlies Mendota dol. and overUes Jordan 
ss. Is basal fm. of Ozarkian system In that area. Absent in western Wis. 

J . M. Wanenmacher, W. H. Twenhofel, and G: 0. Raasch, 1934 (Am. Jour. ScL, 
5th, vol. 28, pp. 24-25). Devils Lake ss. ot Ulrieh included (1) typical DevUs 
Lake ss. (which is a shore phase of a port of the middle par t of Trempealeau 
fra.), (2) the basal cgl. memb. of Trempeoleou fm., and (3) the basal cgl. memb. ot 
Franconia fm. It is recomraended the terra be abandoned. 

W. II. Twenhofel, G. O. Raasch ond F. T. Thwaites, Nov. 30, 1935 (GeoL Soc. Am. 
Bull., vol. 46, No. 11, p. 1702). In region around Baroboo o fauna near top 
ot Hudson memb. of EYnnconio tm. has been osslgned by Ulrlch to his proposed 
Devils Lake fm., which he placed at base of his Ozarkian system in Wis. This 
proposed fm. was described by Thwaites (Jour. Geot, vol. 31, 1923, p. 546) on 
responsibility of Ulrieh, but It could not be ploced In strat . section except by 
fossils. Loter work by Wonenmocber, Twenhofel, and Raasch (Am. Jour. ScL, 5th, 
vol. 28, 1934, pp. 1-30) shows that the strata of moat localities of Devils Lake 
fauna underlie Upper Greensand memb. of Franconia fm. At 2 localities a different 
and higher fauna was apporently confused with that from the Franconia, and ot 
one of these (SE^^ SW^4 sec. 10, T. 12 N., R. 5 E.) it Is deflnltely known the 
strata are high In Trempealeou fm. Writers understand Ulrlch has recently 
altered his views In regard to supposed Devils Lake fm. and faunas. 

Devils River limestone. 

Lower Cretaceous (Comanche series) : Southwestern Texas (Valverde, 

Presidio, and other counties). 
J. A. Udden, 1907 (Augustana Lib. Pub. No. 6, p. 56). Devila River Is.—MosGy 

thick ledges ot white and gray pure Is., moderately coorse grained to almost 
compact and structureless texture. Thickness 500 ft. Includes what in central 
Tex. is known as Edwards and Georgetown Iss., which are not separated by any 
well-marked horizon of change but merge gradually. Upper 100 ft. or less corre
sponds to Georgetown Is. ; lower 400 ft. = greater port of Edwards Is. Underlies 
Del Rio clay. Is exposed along entire distance of Devil's Elver [Valverde Co.] 
from Camp Hudson down to the Rio Grande. 

In western Tex. the name has in some repts been used to include all beds 

below Del Rio clay and above Trinity group. 

C. P. Ross and W. E. Cnrtwright, Dec. 1935 (Tex. Unlv. Bull. 3401, p. 596). 
Devils River la. In Shafter d is t , Presidio Co,, appears to include Comanche Peak 
Is,, true Edwards Is,, and Georgetown (?) Is,, and was In 1904 called Edwards Is, 
by Udden, 

Devoice moraine. 
Pleistocene: Northwestern New York (Lewis and Jefferson Counties). 
A. F. Buddington. 1934 (N. Y. State Mus. Bull. 296, p, 42), In Antwerp and 

Carthage quads. Nomed for Devoice Corners, Antwerp quod. 

Devonian period (or system). 

The time (and the rocks) of the next to youngest Paleozoic system, suc

ceeding the Silurian and preceding the Carboniferous. For deflnition see 

U. S, G, S, BuU, 769, pp, 78-80, 

Devonlc, 
A variant of Devonian employed by some geologists, 

Devonshire formation. 

Pleistocene: Bermuda. 

A, E, VerrlU, 1907 (Conn, Acad, Arts and Scl. Trans., vol. 12, p. 75). 

D e w d n e y f o r m a t i o n . 
P r e - C a m b r i a n : S o u t h e r n B r i t i s h Co lumbia a n d n o r t h e a s t e r n W a s h i n g t o n . 
R. A. Daly, 1912 (Conodo Geol. Surv. Dept. Mines Mem. 38, map 7, 117° to 

117°.')0'), Dewdney fm.—Banded qtzite with congl. interbeds. Underlies Ripple 
fm. and overlies Wolf fm. 

R. A. Daly, 1913 (Conoda Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 153, 178, 
104). Dewdney fm.—Chiefly qtzite, with two thick congls. in upper part, the 
upper one 30 ft, thick and the other one (which Ues 120 ft, lower) 225 f t thick. 
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Conformably underlies Ripple fm,, and grades into underlying Wolf fm. Total 
thickness 2,000 ft. Included in Summit series of Selkirk Mtns. Named for 
Dewdney Troll, B. C , on both sides of which it is exposed. 

D e w d n e y Creek se r i e s . 
J u r a s s i c : B r i t i s h Co lumbia . 

C. E. Calrnes, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. A, pp. 97, 111). 
Dewdney series, Jurassic, B. C. 

C. E. Calrnes, 1924 (Canada Geol. Surv. Mem. 139, p. 56). Dewdney Creek series, 
Jurassic, B. C. 

D e w e y l i m e s t o n e . 

P e n n s y l v a n i a n : N o r t h e a s t e r n , c e n t r a l , a n d c e n t r a l n o r t h e r n O k l a h o m a . 

D. W. Ohern, 1910 (Okla. State Univ. Research Bull. 4, pp. 30, 37). Dewey Is. 
lentil—Bluish semicrystalllne is., usually somewhat sholy but often massively 
bedded, 3 to 15 Sf.. Uiick. Strotigrophicolly 50 to 100 f t above Hogshooter Is. Is 
above horizon of Drum Is., but author cannot correlate it. In N, part of area 
included in Copon memb, of Wann fm,; in S. port of area is basal memb. of 
Romona fm. 

Some a u t h o r s h a v e r e g a r d e d D e w e y Is. - a s = n p p e r p a r t of D r u m Is. of 
K a n s . , a n d i t i s so t r e a t e d on t h e 1926 geol. m a p of Okla. , b u t m a n y 
geolog is t s n o w cons ide r i t y o u n g e r t h a n D r u m Is. T h e beds s e p a r a t i n g 
D e w e y a n d H o g s h o o t e r Iss. w e r e in 1925 n a m e d Nel l ie B ly fm. 

N a m e d for D e w e y , W a s h i n g t o n Co. 

D e w i t t f o r m a t i o n . 

Miocene a n d P U o c e n e : E a s t e r n T e x a s . 

A. Deussen, 1914 (U, S. G, S. W, S. P, 335, pp. 28, 74-76). Dnwitt fm.—All lacus
trine and littoral sediments deposited on Coostol Plain of Tox. during Mio. and 
early Plio. time. Cross-bedded, coarse, gray, seml-induroted, highly cole, sss,, with 
lenses of cloy In places. Thickness 1,250 to 1,500 ft. Seoword the .time equiv. 
is represented by marine sands and clays, but these are not Included in Dewitt fm. 
Uncon. underlies Uvalde fm. and overlies Fleming clay. 

I n U. S. G. S. P . P . 126, 1924, foo tno t e s on pp. 97 a n d 100, is s t a t e m e n t 

t h a t D e w i t t fm. of U. S. G. S. W. S. P . 335 inc luded Oakvl l le , L a p a r a , a n d 

L a g a r t o fms . 

N a m e d for D e w i t t Co. 

D e x t e r s a n d m e m b e r (of W o o d b i n e s a n d ) . 

U p p e r C r e t a c e o u s (XJulf se r i e s ) : N o r t h e a s t e r n T e x a s . 

J. A. Toff, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 285-298). Dexter 
sands.—Extensive deposit of brown ferruginous ss. heavily loden with siliceous iron
stone. Middle div. of Dakota or Lower Cross Timbers fm. Underlies Timber 
Creek beds and overlies Basal clays of Dakota fm. 

B. T. HIU, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7) , used Dexter fm. or Dexter 
sanda to Include Dexter sands of Taff and Basal clays of Taff. Underilea Lcwls-
vllle beds ("Timber Creek beds") and overlies Grayson marl. [This is generaUy 
accepted deflnition of Dexter sand. It is basal memb. of Woodbine sand.] 

N a m e d for e x p o s u r e s a t D e x t e r , Cooke Co. 

D e x t e r v U l e s h a l e m e m b e r . 

U p p e r D e v o n i a n : N o r t h w e s t e r n P e n n s y l v a n i a a n d s o u t h w e s t e r n N e w T o r k . 
K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21, No. 71, table opp. p. 61, pp. 63-66). 

DextervUle ah. memb.—Middle memb. of Chadakoin stage. UnderUes Elllcott sh. 
memb. and overUes Llllibrldge ss. memb. May be regarded as typical Chadakoin, 
as It is memb. best shown In greater part of DextervUle quarry exposure of the 
Chadakoin. Named for the brick quarries S. of Chadakoin River in East James
town, formerly known as Dextervllle. Only upper port of memb. is shown a t 
DextervlUe, where it is a blue sh. ond flog series carrying the Chadakoin phase 
of the "C" facies fauna. To E. in Allegheny State Park and about Olean, N. Y., 
this memb. assumes the chocolate phase of magnafacles "B ." [See under EUi-
oott Ih. memb. for relations to that memb. On pp. 64-65 detaUed section of his 
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DextervUle memb. is given, aggregating 138 ft. without explanotion as to which 
memb. (EUlcott sh. or DextervUle) the covered Interval of 140 ft. belongs.] 

tDlabolo sandstone. 
Pre-Cambrian: Western Texas (Sierra Diablo region). 
W. H. Von Streeruwltz, 1891 (Tex, Geol. Surv. vol. 2, pp. 682, 683). [The red ss. 

that extends along foot of southern cliffs of Sierra Dlabolo is in one place called 
Diabolo red sa. and In another ploce Diabolo sa. It Is overlain by grits, and is an 
inseparable port of MUllcan fm,] 

t Diamond blue limestone. 
Term applied by T. C. Hopkins (N. T. State Mus, Bull, 171, 1914) to 4 to 

5 ft. of compact calc. Is. lying 4 ft. below top of Manlius Is, in Syracuse 
quad,, Onondaga Co,, N. Y. 

Diamond formation. 
Recent or late Pleistocene: Southeastern Oregon. 
W. D, Smith, 1926 (Oreg, Univ, Commonwealth Rev., voL 8, pp, 207-214). Diamond 

fm.—Basalt flows and scoria of undet. thickness, typically exposed at Diamond 
Craters, Homey Co. [See also W, D, Smith, 1927 (Jour, Geot, vol, 35, p, 428), 
where some deflnition is given,] 

Diamond Head tuff. 
Pleistocene (late) : HawaU (Oahu Island). 
C, K, Wentworth, 1926 (Bernlce P, Bishop Mus, BulL 30, pp. 40, 42). Diamond 

Bead tuff.—Tuff, 1 to 5 ft, thick, forming Diamond Heod, Rests on weathered 
gravel composed of cobbles of Koolau bosolt, Overloin by Kolmuki basalt, 4 to 
9 f t thick, 

H, T, Stearns, 193B (GeoL and gd. water res. Island of Oahti, HawaU: Dlv. Hydrog. 
BuU. 1. Diamond Head tuff.—Palagonltlzed subaerlal brown tuff containing much ac
cessory and accidental ejects, including appreciable omounts of reef is. ond occo
slonal fragments of Koolau bosolt. Included In middle port of Honolulu volcanic 
series [q. v.]. Is late Pleist. Type loc. Diamond Heod, UnderUes Kolmuki vol
canics. 

Diamond Head talus breccia. 
Recent: HawaU (Oahu Is land) . 
C. K. Wentworth, 1926 (Bernlce P, Bishop Mus, BuU. 30, pp. 40, 43). Cole, tolus 

breccia composed of angular fragments of tuff cemented into o porous but fairly 
compact mass, most of which was occumuloted whoUy under action of grovlty. 
Mantles extensive areas of sloi>eB of Diamond Head with thicknesses of 5 to 25, 
exceptionally 50, ft. RestB against ond on Diamond Head tuff. It is probable that 
some of this Is considerably older than the younger basalts and the black ash, but 
it seems best to treat It os the youngest rock of Diamond Head region, exclusive of 
modem aUuviiun and talus. 

Not differentiated by H. T. Stearns in his 1935 rept, in which it is Included 
in Recent sed. roclfs. (See Geol. and gd. water res. Island of Oahu, 
HawaU: Div. Hydrog. BuU. 1.) 

Diamond HUl felsite. 
Carboniferous: Northeastern Rhode Island. 
C H. Warren and S, Powers, 1914 (Geol, Soc, Am, BuU,, voL 25, p, 461), Assigned 

to lower Penn, 

Dlamondlan series. 
A term introduced by C. [R,] Keyes to designate the Diamond Peak qtzite 

of Nev, 

Diamond Island slate. (In Casco Bay group.) 
Carboniferous (PennsylvarUan?) : Southwestern Maine. 
F. J, Katz, 1917 (Wosh, Acad. Scl. Jour., voL 7, p. 198). Diamond Island si—A 

graphitic and pyritlferous quartz si. Included In Casco Bay group. 
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F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 170). Diamond laland sL—Chiefly block, 
pyritlferous, graphitic, and sUghtly micaceous quartz si. of very flne groin ; but 
In lesser port a block or bluish block, somewhat graphitic and also pyritlferous 
quortz-sericlte phyllite. I s chorocterlstically studded witli small masses and crys
tals of pyrite, which weother out ond give rise to abundant copperas and rust 
coatings. Equally characteristic are intricate crumpling on a small scale and an 
abundance of small crumpled quartz veins. Estimated thickness btw. 75 and 150 
ft. Included in Casco Bay group. Underlies Scarboro phylllte and overlies Spring 
Point greenstone. Assigned to Penn. (?) . Named for exposures on Great Diamond 
Island and Little Diamond Island in Casco Bay. 

D i a m o n d K i n g m e m b e r (of E s m e r a l d a f o r m a t i o n ) . 

Miocene ( u p p e r ) : C e n t r a l N e v a d a ( M a n h a t t a n d i s t r i c t ) . 

H. G. Ferguson, 1924 (U. S. G. S. BuU. 723). Diamond King memb.—Chiefly mas
sive, even-grainod, porphyritic rhyolite flows and tuff. Upper part Is bedded tuff 

that logically should have been included In overlying Bald Mtn lake-beds memb., 
but imposslbUlty of making ony good separation in fleid rendered It advisable to 
include the tuff In Diamond King memb. Thickness of memb. 100 to 800± ft. 
Separated from older Round Rock memb. by 0 to 80 ft. of thin-bedded quartzose 
ss., upon which it rests with erosion uncon. For convenience this ss. is mapped 
with Round Rock raerab. The Diaraond King raemb. is prominent on Diamond King 
HUL 

D i a m o n d P e a k q u a r t z i t e . 
C a r b o n i f e r o u s ( u p p e r M i s s i s s i p p i a n ) : N o r t h e r n N e v a d a a n d I n y o Coun ty , 

Ca l i fo rn ia . 
A. Hague, 1883 (U. S. G. S. 3d Ann. Rept., pp. 253, 268). Diamond Peak q t z U c . -

Massive, vitreous qtzite of grayish brown color, passing near summit into brown 
and green shales and schists, and with flrmly cemented cgl. at hose. A narrow 
belt of blue Is. about 500 f t above base contains Carbf. fossils. Thickness 3.000 
ft. Overlies White Pine sh. and is overlain by Lower Coal Measures. Named 
for exposures on flanks of Diamond Peak, Eureka d is t , Nev. 

A c c o r d i n g t o G. H . G i r t y t h e fossi ls In t h e Is. 500 ft . above b a s e of D i a m o n d 
P e a k q t z i t e a r e u p p e r Miss , a n d r e s t of fm. is no t foss i l i fe rous . H e 
w o u l d t h e r e f o r e t e n t a t i v e l y a s s i g n who le fm. to u p p e r Miss . 

T h e D i a m o n d P e a k q tz i te , w i t h a t h i c k n e s s of 3,500 f t , h a s been Identified 
by E . K i r k ( U . S. G. S. P . P . 110, 1918) in I n y o R a n g e , Calif., w h e r e i t is 
s e p a r a t e d f r o m u n d e r l y i n g W h i t e P i n e sh . by 500 to 1,000 ft. of Is. ca r 
r y i n g P e n n . fossi ls . 

D i a m o n d R o c k q u a r t z i t e . 

L o w e r C a m b r i a n : E a s t e r n N e w York ( R e n s s e l a e r C o u n t y ) a n d w e s t e r n 

V e r m o n t ( ? ) . 
R. Ruedemann, 1014 (N. Y. State Mus. Bull. 169, pp. 67-70). Diamond Rock qtzite.— 

Div. G of [T. N.j Dale's Rensselaer series. Consists of granular qtzite and asso
ciated calc. SB., 10 to 40 ft. thick. Named for exposures a t the "Diamond Rock, " 
Lanslngburgh (North Troy), [N. Y.]. Underlies Troy shales and overlies 
Bomoseen grit—all Lower Camb. 

t D i a m o n d Rock. 

A n a m e locaUy app l i ed t o l o w e r 2 ft. of beds cal led Rich Hi l l Is. memb . of 
C h e r o k e e fm. in W. p a r t of Ve rnon Co., Mo., b e c a u s e of t e n d e n c y of t h e 
rock to b r e a k i n to d i a m o n d - s h a p e d or r h o m b o i d a l blocks. (See F . C. 
G r e e n e a n d W. P . Pond , Mo. B u r . Geol. a n d Mines vol. 19, 2d ser. , 
pp. 51-52, 1926.) 

D i a n a s y e n i t e complex . 

P r e - C a m b r i a n : N o r t h w e s t e r n N e w York ( L a k e B o n a p a r t e a n d Lowvi l l e 
q u a d r a n g l e s ) . 

A. F. Buddington, 1919 (N. Y. State Mus. Bull. 207, 208, pp, 102-110, map). The 
syenltic complex of Lake Bonaparte and Lowvllle quads. Is roughly grouped as 
belonging to 2 masses: the Diana mass (which is protoclastic and uniformly has 
a coarse porphyritic texture) and Croghan mass (which Is uniformly medium 
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equlgranular). Diana mass is on whole more basic than the Croghan, [He also 
called the rocks Croghan syenite granite complex and Dtano syenite complex. 
Probably named for villages of Croghan and Diana,] 

A. F. Buddington, 1029 (N, Y, State Mus, Bull, 281, pp. 90-92). Thickness of Diana 
maas 25,000 to 30,000+ ft, Croghan mass is probably somewhat younger than 
Diana body. Both intrude Gi'enville series. 

See a l s o B u d d i n g t o n , 1934 (N. T, S t a t e Mus , Bul l , 296, pp, 101-104, 162-164, 

e t c ) . 

D i a n a phase . 
See 1928 e n t r y u n d e r C o n w a y g r a n i t e . 
N a m e d for " D i a n a ' s B a t h s , " 1 ml, d u e N, of s u m m i t of C a t h e d r a l Ledge , 

N o r t h C o n w a y quad. , N, H , ( L e t t e r f r o m M, B i l l ings d a t e d J u l y 19, 

1935,) 

Dibol l m e m b e r . 

E o c e n e : S o u t h e a s t e r n T e x a s ( D u v a l C o u n t y ) , 
I, R, Sheldon, 1933 (A, A. P, G, Bull., vol. 17, No. 7, pp. 819, 820, 822). Diboll 

mcmli. of Jackson fm.—In Driscoll pool. Duval Co. Top lies at 3,810 ft. depth 
and bottom at 3,950 ft. depth. Thickness 140 ft. Underlies McElroy memb. of 
Jackson and overlies "Cockfleld" zone, as It is known in South Tex., which rests 
in Yegua fm. 

A. C. Ellisor, 1936 (Gulf Coast oil flelds, A. A. P. G., pp. 474-475). The beds 
btw. the Claiborne and the Ollg. can be divided on bases of micropoleontology and 
Uthology into 3 major divisions or fms., which wore designated by writer In 
19:U (ms. read before Pal. and Min. Div. of A. A. P. G.. San .\utoiilo meeting. 
Mar. 20, 1931) ns the Diboll, McElroy, and Fayette. Diboll has since been chonged 
to Caddell, proposed by Durable In 1915. 

D i c k e r s o n m e m b e r (of Mi l l s ap L a k e f o r m a t i o n ) . 

P e n n s y l v a n i a n : N o r t h - c e n t r a l T e x a s . 
E. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, pp. 106, 107), from ms. of rept., by 

G. Scott and J. M. Armstrong, on geol, of Parker Co. (See ?933 entry under 
Millsap Lake fm.) Type loc. not stated. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ, Tex. Bull. 3534, pp. 15, 16). 
Dickerson memb. of Scott and Armstrong's unpublished ms. on Parker Co., Includes 
all Penn. strata exposed In Brazos River Valley l)*4ow base of Kickapoo Falls Is. 
(basal bed of Lazy Bend memb.). [Derivolion of name not stated. Fauno is 
listed.] 

Dicob m o r a i n e . 

P l e i s t o c e n e : N o r t h w e s t e r n New York (Lowvi l l e q u a d r a n g l e ) . 
A. F. Buddington, 1934 (N. Y. State Mus. Bull. 296. p. 40). Recessional moraine 

exposed intermittently along o line extending S.-SW. through DIcob School from 
obout % ml. E. of Bush's Corners to S. border of quod. 

D i e r k s l i m e s t o n e l en t i l (of T r i n i t y f o r m a t i o n ) . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 
H. D. Miser and A. H. Purdue, 1918 (U. S. G. S. BuU 690B). Dierks la. lentil of 

Trinity fm.—Fossiliferous Is. with a smaller amount of green clay. Thickness 
0 to 40 ft. Separated from overlying Ultima Thule gravel lentil of the Trinity 
by variegated clays and from underlying Pike gravel memb. of the Trinity by a 
great thickness of gray cross-bedded sand with some clay. Named for exposures 
near Dierks, Howard Co. 

Difficulty C r e e k l a t i t e . 

T e r t i a r y (Miocene or P l iocene) : S o u t h w e s t e r n Co lo rado ( O u r a y r e g i o n ) . 

W. Cross ond E. Howe. 1907 (U. S. G. S. Ouroy folio. No. 153). Difficulty Creek 
latite.—Porphyritic lotlte. Cut by wild canyon of Dltflculty Creek. Intrusive 
Into Potosi tuffs (Potosl volcanic series]. 

D i g h t o n c o n g l o m e r a t e . 
C a r b o n i f e r o u s : S o u t h e a s t e r n M a s s a c h u s e t t s a n d R h o d e I s l and . 
J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 134. 184-187. nnd pi. 17). Dighton 

cgl. group.—^The name Dighton cgl. Is here given to o group of coarse cgls,, with 

file:///utoiilo
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alternotlons of BS., found os highest members of the Corbt in Dighton, Somerset, 
and Swanseo, in Moss. The coarsest cgl. bed la at base of fm. Thickness 1.000-
2,000 ± ft. Rests on Rhode island Cool Measures. Correlated with Purgatory 
cgl. of Rhode Island. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 51-55, and map). Dighton cg l— 
Long lenses of peculiar cgl. infolded In Rhode Island fm.' Regarded some os 
Purgotory cgl. of Rhode Island. 

Di lco coal m e m b e r (of M e s a v e r d e f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n N e w Mexico (Qal lup-Zufi i B a s i n ) . 
J. D. Seors, 1925 (U. S. G. S. Bull. 767). Dilco coal memb.—Llght-groy to white 

lentlculor SB. and llght-groy cloy sh., with voluoble coal beds throughout bosln. 
Thickness 240 to 300 ft. Underlies Bortlett barren memb. and overlies Gollup 
ss. memb.—all belonging to Mesaverde fm. Named for village of Dilco, where 
4 of the coal beds have been worked in Dilco mine. 

t D l U a r d s e r i e s 

L o w e r C r e t a c e o u s : S o u t h w e s t e r n Oregon . 

G. D. Louderback, 1905 (Jour. GeoL, voL 13, pp. 522-555). DHlord aeriea.—Marine 
BSS., shales, cgls., cherts, and Iss,, with abundant Igneous rocks a t frequent Inter
vals, Thickness 8,000 to 10,000 ft. Mapped as Myrile fm. by DIUer, but is older 
than Myrtle fm, as deflned by Diller, and Is lincon. with i t Is pre-KnoxvllIe, and 
made In Franciscan time, and Is practically Identical with Franciscan, Fossils 
suggest It Is In par t at leost Jurassic, Moy lie stratigraphically (even uncon.) 
below Franclscon, but may be looked upon as o northern extension of the Fran
ciscan. Nomed for village, on the railroad, which is in midst of largest area of 
this series in Roseburg quad. 

J, S, DUler, 1907 (Am', Jour, ScL, 4th, vol, 23, pp. 401-421).. Prhnorily upon Utho
logieal grounds "Dillord series" was proposed for the sediments ot Dillard area 
under Impression they were older than Knoxville. The presence of Knoxville fos
sils at so many points throughout the area demonstrates conclusively that great 
part if not the whole mass of sediments within Dillard area are really KnoxvlUe, 
and were properly included In Myrtle fm. as originally deflned and still unchanged. 
The Myrtle has always been regarded as practically = Shasta group of Calif. 
Writer Is of opinion the equiv. ot Franciscan of CaUf. Is most likely in Dothan fm. 

D i l l a r d s a n d . 
A s u b s u r f a c e sand , of Penn . age, in K e y s t o n e pool, c e n t r a l n o r t h e r n Okla. , 

w h i c h is c o r r e l a t e d w i t h u p p e r p a r t of Cleve land s a n d a n d w i t h a p a r t 
of N o w a t a sh . 

DUlon g a s ho r i zon . 

N a m e p roposed by A. P . C r i d e r (A . A. P . G. S t r u c t u r e s y m p o s i u m , vol. 2, 
1929, p . 178) for p r o d u c i n g hor izon of Dil lon No. 43 wel l . P i n e I s l and 
oil field, C a d d o P a r i s h , La. , w h i c h lies in T r i n i t y g r o u p (of C o m a n c h e 
a g e ) , 90 ft. above D ix i e oil hor izon, a n d lower t h a n W i c k e t t ool i t ic zone. 

D i l w o r t h s and . 

Elocene (up j i e r ) : S o u t h e a s t e r n T e x a s (Atascosa , K a r n e s , a n d Gonza les 

C!ounties). 

A. C. Ellisor, 1933 (A. A. P. G. Bull., vol. 17, No, 11, pp, 1302, 1311; e t c ) , Dil-
worih sand.—Basal zone of Whitsett fra, as here deflned. At Dilworth, 0,8 ml, 
E. of brick schoolhou.se, on J, WInclarek 39.5-acre t ract in Geo. Blair survey, the 
Dilworth aand consists of (descending) : (1) 8 ft. of thin (1 to 2 Inches) flaggy, 
ripple-marked ss, alternating with layers of green sh, and volcanic glass 1 to 2 
Inches thick; (2) 2 ft, of green clay; (3) 3 inches of thin, flaggy, very flne-
grained ss. ; (4) 4 ft. of green bentonitic sh . ; (5) 2 inches of thin, flaggy, fine
grained ss . ; (6) 21,4 ff. of loose sand with green clay Inclusions; (7) 2 ft. of 
chocolate thinly laminated sh. with streaks of sand; total 18 f t 11 In. Underiles 
.FaUa City sh. Been traced across Atascosa, Karnes, and Gouzales Counties. 

B. C. Renlck, 19.36 (Univ. Tex. Bull. 3619. table opp. p. 17 and pp. 34-36). 
Dilworth ss. memb. of Manning fm.—In Gonzales Co., tŷ  ml SE. of Dilworth, 
extending across the E, Kramliog 50-acre tract, the Wni, Green 144-acre tract, 
and the Jno, Sewfera 105-acre troct in George Blair survey, there Is a persistent 
ss, ledge to which Miss Ellisor applied the name Dilworth sand. In Grimes and 

http://schoolhou.se
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Brazos Counties there Is a very persistent ss, 50 to 70 ft, below Whitsett fm. 
[as here restricted] which was used extensively in mapping structure fbrough 
Grimes, Brozos, and eastern Washington Countlea. This ss. was not found in west
ern Woshlngtor Co. and in most of Foyette Co. On basis of s t r o t position and 
interval to ha ,e of Cotohoula fm., this ss. has been tentatively correlated with 
Dilworth ss. of Miss EUIsor In Gonzales Co., though it is recognized the ss. desig
nated Yuma may be = Dllworth ss. of Gonzales Co. [The table shows his expanded 
Manning fm. (250 to 350 f t thick) as underlying his restricted Whitsett fm. (75 
to 132 ft. thick), and divided his Manning into (descending) : (1) Same as No. 5, 
0 to 25 f t ; (2) Yuraa ss.. 3 to 25 f t ; (3) same as No. 5, 25 to 40 f t ; (4) 
DUworth ss., 2 to 22 ft. ; (5) chocolate colored lignitic clay with Interbedded tan 
sand and ss. and gray tuffaceous ss., with thin beds of lignite, sorae thin fossilifer
ous raorine beds, but mostly nonraarlne, thicknese not given.] 

Dimple limestone. 
Pennsylvanian: Southwestern Texas (Marathon region, Brewster County). 
J. A. Udden, C. L Baker, and E. Bose, 1916 (Univ. Tex. Bur. Econ. Geol. and Tech. 

BuU. 44, p. 46). Dimple fm.—.ilternntlng beds ot dark gray Is., black chert, and 
black sh,, with o few beds of chert cgl. The lss. carry raarine fossils. Named.by 
Udden. Thickness 925 ft. Overlies Tesnus fm. and underlies Hoymond fm. 

C. Schuchert, 1927. [See 1927 entry under Tesnus fm.] 
P. B. and R. E, King, 1928 (Unlv. Tex. Bull. 2801). Dimple )m. grades into overly

ing Haymond fm. and grades into underlying Tesnus fm. Thickness 1,100 ft. 

I s chiefly Is. 
N a m e d for e x p o s u r e s in a n d n e a r D i m p l e Hi l l s , Pecos Co. 

Dingess l imes tone . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t Vi rg in ia . 

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, p. 165), Dingess Is.—Marine, fossiliferous, gray and hard, frequently 
brown and siliceous, lenticular and ferriferous, 'thickness 0 to 5 ft. Lies 1 to 
30 ft. below Williamson ss. and 0 to 30 ft. above Williamson coat Named for 
Dingess, Mingo Co. 

Dingess shale. (In Kanawha formation.) 
Pennsylvanian : Southern West Virginia. 
R. V. Hennen and R. M. Gawthrop, 1015 (W. Va. Geol. Surv. Rept. Wyoming and 

McDowell Counties). Dingess sh.—Dark-green sandy sh., 0 to 30 ft. thick. Under
lies Dingess Is. and overlies Williamson coal. 

R V. Hennen and D. D. Teets, J r , 1919 (W. Va Geol. Surv. Rept. Fayette Co., 
p, 927), Dinges-f sh. and Is., 20 to 30 ft. of gray to black, limy, and siliceous sh, 
with is. lenses, widely persistent in Kanawha, Fayette, Nicholas, Boone, Logan, 
and Mingo Counties, W. Va., and in Ky. Underlies Willlanison as. and overlies 
Dingess ss. (0 to 22 ft. thick) or the underlying Williamson coal. 

D ingess s a n d s t o n e . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r u W e s t Vi rg in ia . 

R. V. Hennen and D. D. Teet.«, Jr., 1910 (W. Va, Geol, Surv. Rept. Fayette Co., pp 
9:;0-928). Dingess ss.—Lenticular, 0 to 25 ft. thick at Dingess, Mingo Co. Un
derlies Dingess sh. and overlies or is separated from underlying Williamson 
('Dingess") coal by 1 ft. ot si. 

D ingus l imes tone . ( I n P o t t s v i l l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h e a s t e r n K e n t u c k y ( M o r g a n C o u n t y ) . 
L. C. Robinson, 1927 (Ky. Geol. Surv.. ser. 6. vol. 26. p. 239). Dingus Is.—Fossili

ferous Is., at some localities so sandy it is impossible to separate it from overlying 
and underlying sss. Varies in color from light gray, to yellow, and black. Over
Ues Amburgy coal. Included in Pottsville series of Morgan Co. 

P r o b a b l y n a m e d for D ingus , M o r g a n Co. 

D inoce ra s beds . 
A pa leonto logic n a m e api^ilied by O. C. M a r s h to basa l Olig. beds of t h e 

W e s t t h a t con t a in fossil r e m a i n s of D inoce ras . 
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t D i n o s a u r sand . 
L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : T e x a s . 

C, A. White and R. T. Hill. 18S7 (Phila. Acad. Nat. Scl. Proc. 1887, p. 40 ; Am. 
Jour. Sc!., 3d, vol, 33, pp. 296-301). Dinosaur sand.—Purely siliceous, flne-
grained, uncemented pack sands, called Upper Cross Timbers In previous repts. 
Underlies Fredericksburg div, and overUes Carbt The upper strata abound in 
Dinosaurian bones and teeth. 

Not a geographic name. Replaced by Trinity group. The name has also 
been applied to Travis Peak fm., the basal fm. of Trinity group. 

Dinsmore limestone bed. (In Monongahela formation.) 
Pennsylvanian: Southwestern Pennsylvania (Washington (3oimty) and 

southeastern Ohio. 
W. T. Griswold and M. J, Munn, 1907 (U, S, G, S, Bull, 318, pp, 69-70), 

Dinsmore Is.—Creora-wbite Is,, about 4 ft. thick, in beds 4 to 8 inches thick, the 
spoces btw, being filled with calc sh. Lies about 35 ft. above Sewickley coal. 
Is overlalh by about 20 ft. of sh., olive green above ond red or yellow below, 
Naraed for town of Dinsraore, Washington Co,, Pa, 

The Dinsmore Is. bed is in lower part of Benwood Is. memb. of Monon
gahela fm. 

Dinwoody formation. 
Lower Triassic: Western Wyoming. 
D, D. Condlt, 1916 (U, S, G, S, P, P, 98, p, 263), In typical development Embor 

fra, consists of two principal parts, of which the upper is largely shaly and 
the lower is chiefly Is. but includes phosphatic and calc. sh. and nodular chert. 
The name Park City has been adopted by U. S. G. S. for lower part, on recom
mendation of Blackwelder, who identlBes these beda with Park City tm, of Utah, 
[These beds in western Wyo. were later identified as Phosphoria fm.] Black
welder has also suggested name Dinwoody fm. for upper shaly part, from Din
woody Canyon, in Wind River Mtns, where the fm., 200± ft. thick, consists 
of pale-green to white clay and shaly Is. weathering brown and containing obscure 
pelecypod shells. Evidence at hand seems to Indicate Dinwoody beds are Trlassic. 
To E, they change to gypseous greenish or brownish shales devoid of fossils. They 
grade into Park City fm, 

E, Blackwelder, 1018 (Wash. Acad. Sci. Jour., vol. 8, p. 425). Dinwoody fm.—Upper 
part of Darton's Embar fm. Consists of greenish-gray shales with many thin 
plates of dense calc. ss. or arglll. dol., which weathei's brown, tawny, and even 
black. Conformably underlies Chugwater fm. and conformably overlies Park 
City (Phosphoria] fm. Thickness 250 f t a t Dinwoody Creek, on N. slope of 
Wind River Range, but thins to less than 50 ft. near Lander, Wyo. In Owl Creek 
Mtns It is 75 to 100 ft. thick near Anchor. To E.. near ThermopoUs, the fm. 
becomes gypseous and more or less reddish. Thickens to W. ; being 350 ft. thick 
at N. end of Hoback Range. Thickens rapidly in SE. Idaho, where it grades hori
zontally into Woodslde and Thaynes fms. Named for canyon of Dinwoody Lakes, 
in Wind River Range, where It is completely exposed and has been measured 
in detail. 

t D i p l a c o d o n beds . 

A pa leon to log ic n a m e t h a t h a s been app l i ed to u p p e r m o s t Eo . d e p o s i t s in 

U i n t a B a s i n , U t a h , or t h e t r u e U i n t a fm. of M a r s h a n d K i n g , to w h i c h 

t h e U. S. Geol. S u r v e y a l so r e f e r s a s " D i p l a c o d o n zone . " 

D i r t y C r e e k s a n d s t o n e m e m b e r (of A t o k a f o r m a t i o n ) . 

P e n n s y l v a n i a n : E a s t e r n O k l a h o m a (Muskogee a n d M c i n t o s h C o u n t i e s ) . 
C. W. Wilson, Jr., 1935 (A. A. P. G. Bull., rol. 19, No. 4, pp. 503-520). Dirty Creek 

ss. memb. of Atoka fm.—Thin to massive bedded ss., fine grained, dark blue; color 
changes from blue to brown and texture from flne to medium grained as ss. is 
traced from S. to N. Surfaces of bedding planes covered with fucoidal markings. 
Fossils. Thickness 5 to 20 ft. Separated from underlying Georges Fork ss. raerab. 
by 60 ft. of varicolored sh. and from overlying Webbers Falls ss. memb. by 40 f t of 
sh. Named for exposure W. of Dirty Creek, In sees. 11 and 14, T. 12 N., B. 19 E. 
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D i s m a l f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n V i rg in i a . 

M. R. Campbell, 1897 (U. S. G. S. Tazewell folio. No. 44) . Dismal fm.—Sh, ond ss., 
with several important coal seams, and, in W, part of quad,, o coorse cgl, (Dismal 
cgl. lentU, 0 to 120 ft, thick), near middle. Thickness 490 f t OverUes Raleigh 
ss. and underlies Bearwallow cgl. Both the fm. and the cgl. lentil named for 
exposures on Dismal Creek, Buchanan Co., Va. 

D i sma l c o n g l o m e r a t e lent i l . ( I n D i s m a l f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h e r n "W'est V i r g i n i a a n d s o u t h w e s t e r n V i r g i n i a . 
See u n d e r D i s m a l fm. 

t D i s m a l S w a m p f o r m a t i o n . 

P le i . s tocene: C o a s t a l P l a i n of V i r g i n i a a n d N o r t h Caro l ina . 

C. K. Wentworth, 1930 (Va. Geol. Surv. Bull. 32, pp. 691-1-). In 1912 (N. C. Geol. 
Surv. Bull. 3) L. W, Stephenson applied name Pamlico (from Pamlico Sound. 
N. C.) to the terrace and fm. E. of Chowan fm. and separated from the Chowan 
by a well-marked seo-focing scarp, which trends almost N. and S. through eostern 
Gates Co., N. C , ond Is continuous with Suffolk scarp In Vo. The morine port 
of Pomlico terrace bos max. elev. of about 25 f t a t foot of Suffolk scarp, and 
slopes gently seaword to elevations of 15 to 18 ft. along the coost. Stephenson 
Included in Pamlico terrace the entire Coostol Plain lowland E. of Pomllco-
Chowan scarp (Suffolk scarp in Va.). Field work In Va. proves tha t 2 terraces 
lower than the Chowan occur on Coastal Plain. These terraces are clearly shown 
on recent topog. maps of Coastal Plain of Va. The lack of such maps in N. C. 
makes i t still impracticable to discriminate the 2 terraces there. , In this rept 
Pamlico terrace and fm. are sutxllvlded Into Dismal Swamp and Princess Anne 
terraces and fms. The Dismal Sioamp terrace and fm. are named for Dismal 
Swamp dist , E. of Suffolk scarp, where they are excellently developed. Type area 
of Dismal Swamp terrace Is separated on N. from Princess Anne terrace by a 
low distinct scarp that trends almost E. and W. south of Oldtown, Norfolk Co., 
and Boyville, Princess Anne Co. The fm. is chiefly sond, usually clean, white, 
yellow or light cream ; some well-sorted gravel is present. Thickness of tm. 
10 to 25 ft. Contains marine fossils, and Is largely of marine origin. Remnants 
of fluvial terraces that merge with the wave-cut Dismal Swamp terraces extend up 
valleys of principal streams. 

C. W. Cooke, 1931 (Wash. Acad. Sci. Jour., vol. 21, Dec. 1931), and 1932 (16th 
Int. Geol. Cong. Guidebook 5, pp. 34-35). As "Dismal Swamp" terrace has iden
tically same shore line (25 ft.) as Pamlico terrace, the name Pomlico, which 
has many years priority, should be retained. 

D i s r a e l i se r ies . 
S i l u r i a n ( ? ) : Quebec . 

F. R. Burton, 1931 (Quebec Bur. Mines Ann. Rept. 1930, pt. D, p. 114). 

D i t n e y f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h w e s t e r n I n d i a n a . 
M. L. Fuller and G. H. Ashley, 1902 (U. S. G. S. Ditney folio. No. 84). Ditney fm.— 

Ss. and sandy sh.. with thin coal bed; 20 ft. thick. Overlain ky Inglefleld ss. 
and underlain by Somerville fm. 

T h i s namei h a s been d r o p p e d by I n d . Geol. Surv . , t h e b e d s n o w b e i n g 
inc luded in u p p e r p a r t of t h e i r newly deflned uiUt ca l led S h e l b u r n fm. 
See E. R. C u m i n g s , 1922 ( H d b . Ind . G e o t , p t . 4, Sep. P u b . 21 , . p . 525 ) . 

C a p s B i g D i t n e y a n d L i t t l e D i t n e y Hi l l s , W a r r e n Co. 

Div ide a n d e s i t e . 
T e r t i a r y ( p r o b a b l y upjper Miocene) : S o u t h w e s t e r n N e v a d a ( D i v i d e dis

t r i c t ) . 
A. Knopt 1921 (U. S. G. S. Bull. 715, pp. 151, 155). Divide andesite.—Gray 

porphyritic rock carrying numerous crystals of glassy striated feldspar and blotlte. 
Weathers lilac gray. Intrudes Fraction rhyollte breccia. Is a large mass thot 
lies SE. of Tonopah Divide mine and forms main bulk of largest ond highest 
mountainous oreo In dist. Is well shown ot highest point on Tonopoh-Goldfleld 
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rood—the divide from which the dist. was named. Appears to have no equiv. 
In Tonopah dist. Believed to be younger than Oddle rhyollte, but the two hove 
not been found in contact. 

D i v i d e P e a k a n d e s i t e . 
Age ( ? ) : N o r t h e r n C a l i f o r n i a ( L a s s e n r e g i o i ) . 

H. Williams, 1932 (Cal l t Unlv. Pub., BuU. Dept. Geol. Set, vol. 21, No. 5, map on 
p. 11), mapped (but did not describe), in Lassen region, the following units 
(downward order) : Augite andeslte. Divide Peak andesite, hypersthene basalt, 
Brokeoff andeaite, Brokeoff andeaite (solfatarized), Brokeoff vents, pre-Lasaen 
dacites, Loomis Peak dacites, NE. Lassen dacites. Old Lassen mud flow, dacite 
tuff, domes, dacite breccias, Lassen 1915 dacite, and Laaaen 19H-15 mud flowa. 

D i v i n e l i m e s t o n e . 
U p p e r O r d o v i c i a n : N o r t h e a s t e r n I l l i n o i s ( G r u n d y C o u n t y ) . 

J. E. Lamar and H. B. Wlllmani 1931 (IU. Geol. Surv. Rept. Inves t No. 23, passim). 
Divine la. memb. of Richmond fm.—Coarse-grained crystalline fossiliferous Is., 
usually white, light gray, or buff, although locally pink or brown. Thickness 0 to 
44 ft. Overlain In places by 0 to 7 ft. of dark-gray sh. belonging to Richmond 
fm.; In other places overlain by Penn., Pleist . or Recent deposits. Underlain 
by 13 to 70 ft. of gray calc. nongrltty sh. of the Richmond. Is thickest high-
calcium lied In Richmond fm. Top and bottom surfaces of the Is. ore uneven. 
Locally erosion channels ore cut deep into the stone. Mapped. Named for occur
rence in vicinity of Divinj station, on Elgin. Joliet & Eastern R. R., Grundy Co. 
[Shows picture ot outcrop ^ mi. N. of Divine.] 

D i x i e s a n d . 
A s u b s u r f a c e s a n d , 20 to 40 f t . t h i ck , in m i d d l e of Goodland Is. ( L o w e r 

C r e t . ) of e a s t e r n T e x . 

D i x i e s and . 

A s u b s u r f a c e sand , of e a r l y P e n n . age , in Seminole Co., c e n t r a l Okla . 

I n W e w o k a pool i t l ies a t 2,8(X) ft. d e p t h , a n d t h e S m i t h s and l ies a t 

3,132 f t . 

D i x i e oil hor izon . 

N a m e proposed by A. P . C r i d e r (A. A. P . G. S t r u c t u r e symiws ium, vol. 2, 
1929, p. 179) for t h e oO-produc ing ho r i zon of P i n e I s l a n d oil fleld, C a d d o . 
P a r i s h , La . , w h i c h l ies in T r i n i t y g r o u p (of Ckimanche a g e ) , 90 ft. below 
Di l lon g a s ho r i zon a n d 193 f t above H e r n d o n oil s a n d . 

D i x i e sha l e . 

L o w e r C r e t a c e o u s : S o u t h e a s t e r n Ar i zona . 
C. [R.] Keyes, 1935 (Pan-Am. GeoL, vol. 64, No. 2, pp. 129, 138, 139). Dixie ah.— 

Name proposed for upper part ot Cintura fm. of Ransome. Thickness 800 ft. 
Named for Dixie Canyon, near Bisbee. Overlies Mexican ss. 

D ixon e a r t h y l i m e s t o n e m e m b e r (of W a y n e f o r m a t i o n ) . 

S i l u r i a n ( N i a g a r a n ) : W e s t - c e n i r a l T e n n e s s e e . 
A. F. Foerste, 1903 (Jour. GeoL, vol. 11, pp. 566, 578-582, 681, 694), Dixon clay.— 

Red clays, 30 to 40 ft. thick, overlying Lego Is, and underlying white lss, and 
clays of Brownsport bed in Tenn, River Valley, Of Niagaran age. Few fossils. 
Usually no sharp Une btw. Lego Is. and Dixon red clay. 

. T o p m e m b . of W a y n e fm. Over l i e s Lego Is. m e m b . of W a y n e . Under l i e s 
B r o w n s p o r t fra. 

N a m e d for D i x on Spr ing , D e c a t u r Co. 

t D i x o n s a n d s t o n e . ( I n H e n s h a w f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y . 

L. C. Glenn, 1912 (Ky. Geol. Surv. Rept. Prog. 1910 and 1911, p, 26), Diron ss,— 
Fine-grained variable ss„ 10 to 60 ft, thick, forming basal memb, of Dixon 
[Henshaw] fm. in Webster Co, 

P reoccup ied in Sil, of T e n n , 

N a m e d for Dixon , W e b s t e r Co,, w h e r e it is wel l developed. 
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•fDlxon f o r m a t i o n , 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y . 

L. C. Glenn, 1912 (Ky, Geol, Surv. Rept. Prog. 1910 and 1911, p. 26). Dixon fm.— 
Chiefly calc. sh., with 20-foot bed of Is. In upper half, Vanderburg ss. (25 ft. 
thick) in middle, and Dixon ss. (10 to 60 ft. thick) at base. Thickness about 340 
f t In Webster Co. Uncon. overlies LIsmon fm. (Penn.), ond uncon. underlies 
Lafayette fra. (PUo.). 

Preoccupied in Sil. of Tenn. Replaced by Henshaw fm. 
Named for Dtxon, Webster Co. 

Dixon schist 
Pre-Cambrian: Northern New Tork (Adirondacks). 
H. L. Ailing, 1918 (N. Y. State Mus. Bull. 199). Dixon achiat.—Feldspathic quartz 

graphitic schist; upper portion and lower layers usually micaceous. Of sed. origin. 
Thickness 3 to 30 ft. Included in GrenvlUe series. Probably occurs as two long 
lenses, which can be regarded as separate beds. Type loc. Is Dixon mine, Hague 
Twp, Warren Co. Underlies Faxon Is. and overlies Hague gneiss. The term 
"Dixon schist," while open to criticism, becouse preoccupied. Is here used for 
convenience and should not become an established name In Adirondack geology. 

H. L. Ailing, 1919 (Am. Jour. ScL, 4th, vol. 48, pp. 52-68). "Dixon" achiat.— 
Quartz graphite schist Usually a single stratum, but a t American Graphite 
Co.'s mine at Graphite, Warren Co., it occurs as two distinct layers separated by 
bonds of Hague gneiss. Two mi. E. of Hague it appears as a single fra. In 
Flake Graphite Co.'s mine. In Saratoga quad., a parting of thin beds of Is. and 
green qtzite separates the 20-foot seam Into two more or less distinct strata. The 
fm. has been traced, but not continuously, from middle of Ausable quad. S. to 
Saratoga Springs, a distance of 90 ml., and from Hague, on Lake George, W. to 
Conklingville, a distance of 40 ml. Name Is preoccupied [and therefore quoted]. 
In places underlies and In places seems to Include Faxon Is. 

t D i x o n c h a l k or t D i x o n l imes tone . 

U p p e r C r e t a c e o u s : N e b r a s k a a n d w e s t e r n I o w a . 

C. [E.] Keyes, 1925 (Pan-Am. GeoL. vol. 44, pp. 147-149). [Described Nicollet's 
use of "Dixon's group" or "Dixon's bluff," and said :] As a terminal title Dixon 
chalk, or Dixon Is., has manifest priority over all other designations by many 
years, and as such should be used. If Gilbert's Greenhorn Is. of Colo, be the 
same fm., as Todd believes, then It, too, Is in synonymy. [But on p. 148 he said 
that it probably Is not same as Greenhorn Is.] Independent discovery of dual 
character of the chalk rock of upper Missouri River region, and subsequent recog
nition of unlikelihood of lower chalk bed being the continuity of Gilbert's Green
horn Is. of Colo., 600 ml. away, as Todd and Darton had assumed, was brought 
forcibly to front after somewhat extended personal examinations of southwestern 
region. Not knowing of Nicollet's designation, the title of Crill Is. was given to 
this lower cholk fm. In Iowa. 

tDixon's group. 
Upper cretaceous: Eastern Nebraska and western Iowa. 
I. N, Nicollet, 1843 (Rept, intended to illustrate map of hydrogrophlcal basin of 

Upper Mississippi River: 20tli Cong,, 2d sess,, S, Ex. Doc 237, pp. 35, 37). 
Dixon's group or Dixon's bluff.—In ascending order: (A) Arglll. Is., containing 
Inoceramua barabini [labiaiua] In great number and very much compressed, and 
BO arranged as to give the rock o slaty structure ; thickness variable up to 20 ft, 
(B) Gray, groylsh-blue, ond sometimes yellow calc marl, generally from 30 to 
40 ft. thick, but a t Dixon's bluff reduced, by o slide, to 15 or 20 ft , ; the few 
fossils consist of one orblculo and what appears to be a flsh scale. (C) A slightly 
ferruginous clay bank of yellowish color with seams of selenite and affording oc
casionally rounded masses somewhat resembling septorloe. Rests on Corbonlfer-
OUB or mountoin Is. (.D). [Not certain whether Nicollet meant to include this 
in his "Dixon's group."] A vast deposit of plastic clay about 200 ft. thick with 
loose pieces of Is. throughout the clay. (Item D is probably Niobrara Is.] 

Includes, exclusive of item D, Greenhorn is, and probably younger Cret. 
rocks. 

Named for fact that divisions A, B, and C compose Dixon's bluff, in Dixon 
Co., Nebr., about 12 mi. above Sioux City, Iowa. 
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tDixon's bluff. 
See tDixon's group. 

Dobbs Valley sandstone. (In MUlsap Lake formation.) 
Pennsylvanian: Central northern Texas (Brazos River region). 
F. B. Plummer and J. Hornberger,- Jr., 1936 (Unlv. Tex. BuU. 3534, p. 163). The 

upper water-bearing aand of MUlsap Loke fm. lies neor top of the fm. and about 
800 ft. below top of Brazos River ss. It outcrops N. of Dobbs VaUey and Is here 
named Dobba Valley ss. It supplies good water in deep wells NW. of Brazos River 
ss. escsrpment In Mineral Wells gas fleld area. Has not been reached In wells 
outside the gas field, and Its extent and productivity are unknown. It lies 200± 
ft. higher than Buck Creek ss. 

Dock Street clay. 
Middle Devonian: Northeastern Michigan (Alpena). 
A W. Grabau, 1902 (Rept. Mich. Stote Bd. of Geol. Surv. for 1901, pp. 178, 192). 

Dock Street clay.—Blue cloy exposed in test well on Dock St., Alpeno, Mich., where 
it is 6 or 7 ft. thick. Included in lower port of Troverse upper shales and lss., 
which overlie Alpena Is. The clay Is underiain and overlain by Is. 

A. S. Warthin and G. A. Cooper, 1935 (Wash. Acad. Scl. Jour., vol. 25, No. 12̂  p. 
526). Dock Street clay of Grobon is o local clay facies of upper Alpena horizon 
[restricted Alpena]. 

Dockum group. 
Triassic (Upper?) : Panhandle of Texas and southeastern New Mexico. 
W. F. Cummins, 1890 (Tex. Geol. Surv. 1st Ann. Rept, p. 189). Dockum beda.— 

Water-bearing cgl., ss., and red clay, 150 ft thick, uncon. overlying clays and sss. 
of upper Perm., and entirely unlike anything heretofore seen in Tex. Uncon. 
nnderlles Blanco Canyon beds [Blanco fm.]. 

In Tex. is divided into Trujillo fm. (above) and Tecovas sh. (below). 
Uncon. overlies Permian (Double Mtn and Quartermaster fms.) and 
uncon. underlies Blanco fm. (Plio.). 

Named for Dockum, Dickens Co., Tex. 

Dockuman series. 
A term applied by C. R. Keyes to Dockum group and its supposed equiva

lents. 

Doctor Bond sandstone. 
Commercial term for a white building stone (juarried from basal ss. memb. 

of Morrison fm. In Boulder d is t , Colo. 

Documan series. 
A term applied by C. B. Keyes to Df>ckiim group and its supposed equiva

lents. 

Dodds Creek sandstone. 
Pennsylvanian: Eastern Kansas. 

B. C. Moore, 1932 (Kans, Geol. Soc. 6th Ann. Field Cont Guidebook, p. 97). Gales
burg sh. includes Dodds Oreek ss. [All] 

J. M. Jewett, 1932 (pp. 99, 101, 103 of book cited above). Dodda Creek ss. Is pro
posed for the BS. In upper part of Galesburg sh. Named for Dodds Creek, Labette 
Co. [On p. 102 he stated Dodds Creek ss. consists ot ss. and sandy sh. On p. 
26 he described It as yellow sandy sh. 5 ft thick.] 

J. M. Jewett, 1933 (Kons. Acod. Scl. Trans., vol, 36, p. 133), Upper port of Goles
burg sh, is named Dodda Creek as. 

Dodge Shale. 
Upper Cretaceous or Miocene(?) : Western Iowa, 
C. [R.] Keyes, 1912 (Iowa Acod, Scl, Proc, vol, 19, pp. 148, 151). Dodge terrane.— 

Reddish or pink shales, 75 ft. thick, accompanying Dodge [Fort Dodge) gyp. Older 
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than NIshnabotna ss. and overlies Carbt Basal fm. of Dakotan series. [Later 
rept by Keyes assigned this ah. to Mio.] 

P r o b a b l y n a m e d for F o r t Dodge , a s a u t h o r s t a t e d t h e sh. o u t c r o p s in I o w a 

f a r t h e r N. t b a n F o r t Dodge. 

Dodge g y p s u m . 

A t e r m used by C. [R . ] K e y e s t o d e s i g n a t e t h e gyp. beds a t F o r t Dodge, 

I o w a . ( S e e P a n - A m . G e o t , vol. 40, 1923, p . 219, fig. 3, a n d pis . 25, 26.) 

Dodge l imestone. . 

N a m e appl ied by oil geologis ts to a t h i n l ime, of P e n n . age , in F a i r p o r t 

oil field, Russe l l Co., Kans . , ly ing a t abou t 2,900 f t d e p t h and abou t lOO 

f t h ighe r t h a n O s w a l d l ime. 

Doe R u n l imes tone . 

P r e - C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a (Ches t e r C o u u t y ) . 
P. Frazer, 1883 (2d Pa. Geol. Surv. Rept. C pp. 70, 304, 307). Doc Run la.—A 

tract of crystaUlne mag. Is. extending more than 1 mi. in SW. direction parallel 
to valley of Doe Run, from near Doe Run viUage to vicinity of Passmore's mill. 

S a m e a s Coekeysvi l le m a r b l e . 

Doe R u n d o l o m i t e . ( I n E l v i n s g roup . ) 

Upjier C a m b r i a n : E a s t e r n M i s s o u r t 

E. R. Buckley, 1907 (Mo. Bur. Geol. and Mines vol. 10, 2d ser., seporate), and H. A. 
Buehler, 1907 (Mo. Bur. Geol. and Mines vol. 6, 2d ser., p. 231), In tables divided 
Elvins fm. into (descending) Doe Run, Derby, and Davis, without deflning the 
subdivisions. 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, pt. 1, pp. 15, 47). Doerun 
fm.—Chiefly argill. dol. alternating with flnely crystalline dense dol. and soft 
porous dol. Thickness 50 to 90 ft. Overlies Derby tm. and uncon.(7) underlies 
cherty I'otosl fra., which Is characterized by coarse drusy cavities. 

N a m e d for Doe R u n L e a d Co., wh ich owns t h e l a n d s in St . F r a n c o i s Co. 

uiHjn w h i c h occur s t h e t y p e sect ion. 

Dog Bend l imes tone . ( I n M i n e r a l Wel l s f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 

F. B. Plummer. 1929 (Tex. Bur. Econ. GeoL, geol. map of Palo Pinto Co.). Dog Bend 
la. lies in interval btw. Turkey Creek ss. and Lake Pinto ss.. In Mlnerol WeUs fm. 
[This Interval is tha t occupied by Salesvllle sh. as deflned by Moore and Plummer, 
1922.] 

E. H. Sellards, 1933 (Univ. TfX. Bull. 3232), deflned Salesvllle sh. as underlying 
Turkey Creek ss. and overlying Loke Pinto ss. 

F. B. I'lumraer and J . Hornberger, Jr., 1936 (Unlv. Tex. BulL 3534), deflned SalcB-
ville sh. as consisting of gray cole, sondy sh. containing several lentils of ss. 
and near its base a thin stratum of impure sandy Is., and as overlain by Turkey 
Creek ss. and underlain by Lake Pinto ss. They did not mention Dog Bend Is. 
But columnar section on geoL map (ot Palo Pinto Co.) accompanying Bull. 3534 
shows, In lower port of Salesvllle sh., 3 lss. separated by sb. beds, and the name 
Dog Bend Is. appears opp. the upper of these 3 Iss. The map Itself shows a SB. 
mapped around Dog Bend ot Brazos River, btw. towns of Palo Pinto and Mineral 
Wells. 

Dog C a n y o n l i m e s t o n e . 

P e r m i a n : S o u t h e a s t e r n N e w Mexico (Pecos Val ley r e g i o n ) . 

W. B. Lang, 1937 (A, A, P, G, Bull., vol. 21, No. 7) . Dog Canyon la.—Bedded ISB. 
more than 1,000 ft. thick, which grade along their base into the thinning ss. of 
Delaware Mtn fm. and to S. merge with middle sss. of that fm. and possibly with 
basal part of Capitan Is. Is of middle Delaware Mtn age. To N. gradually thins 
out above San Andres Is. Overlain by Queen ss. memb. of Chalk Bluff fm. Ex
posed on W. flank of Guadalupe Mtns, In Dog Canyon, N. Mex. 
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D o g C r e e k s h a l e . ( I n C i m a r r o n g r o u p i n K a n s a s . ) 

P e r m i a n : C e n t r a l s o u t h e r n K a n s a s a n d w e s t e r n O k l a h o m a . 
F. W. Cragln, 1896 (Colo. Coll. Studies, vol- 6, pp. 3, 39). Dog Creek shales.—Dull 

red argill. shales, 30 f t thick, with laminae of gyp. In basal par t and one or two 
ledges of dol. in upper part. Basal fm. of Kiger dlv. Overlain by Red Bluff sss. 
nnd underlain by Shimer gyp. inemb. of Cave Creek fm. [In 1897 (Am. GeoL, 
vol. 19, pp. 351-363) Cragln suggested Stony HUls as more oppropriote name than 
Dog Creek for these beds, which he also removed from his Kiger div. and In
cluded In top of his Salt Fork dlv.] 

Adop ted a s b a s a l fm. of W o o d w a r d g r o u p in Okla . O v e r l a i n by W h l t e h o r s e 

( t R e d Bluff) s s . a n d u n d e r l a i n by B l a i n e gyp . C. N. Gould, 1925 (Ok la . 

Geol . S u r v . Bul l . 35, p . 9 1 ) , g a v e t h i c k n e s s a s 30 to 400 f t 

N a m e d f o r D o g Creek , B a r b e r Co., K a n s . 

D o g g e t t s a n d . 

See D a g g e t t s a n a . 

D o g Gu lch f o r m a t i o n . 

T e r t i a r y : Mogollon d i s t r i c t . N e w Mexico . 

H. G. Ferguson, 1927 (U. S. G. S. BuU. 787). Dog Gulch fm.—Cgl. and ss. with a 
few lenses of red sh. ; the cgl. beds best developed near base. Thickness 400 ± ft. 
Younger than Mogollon andeslte, from which it is separated by erosion IntervaL 

N a m e d fo r e x p o s u r e s in u p p e r p a r t of D o g Gulch, MogoUon d i s t 

D o g H e a d l imes tone . 

U p p e r Ordov ic i an ( R i c h m o n d ) : M a n i t o b a . 

A F. Foerste, 1929 (Denison Univ. Bull., vol. 29, No. 2, Scl. Lab. J o u r , vol. 24, pp. 35, 
37 ; and vol. 29, No. 7, Scl. Lob. Jour., vol. 24. p. 130). 

A. K. Miller, 1930 (Am. Jour. Set, 5th, vol. 20, p. 211). Dog Head Is. of Monltobo 
seems to correspond to Lander ss. (bosal memb. of Bighorn fm., of Richmond age, 
in Wind River Mtns, Wyo.). 

D o g t o w n c lays . ( N e w J e r s e y . ) 
See u n d e r T r e n t o n c lays . 

Dogwood coal g roup . 

P e n n s y l v a n i a n : C e n t r a l A l a b a m a . 

A g r o u p of t h r e e o r fou r coal beds in P o t t s v i l l e fm. of C a h a b a coa l fleld, 
o c c u r r i n g w i t h i n a ve r t i c a l sec t ion of 1 0 0 ± f t , the lower coal ly ing 5(X) 
f t . above Mon teva l lo coal . M a y b e = S t r a v e n coal g r o u p . I n c l u d e s U p p e r 
Dogwood , L o w e r Dogwood, a n d one o r t w o o t h e r coals , 

DolgevlIIe sha le . 

M i d d l e O r d o v i c i a n : E a s t e r u N e w Y o r k ( H e r k i m e r C o u n t y ) . 

H. P, Cushing, 1909 (N, Y, State Mus. BuU. 126, p. 20), DolgevlIIe sh.—Alternating 
thin-bedded Iss. and shales, transitional in character. Evidently a shaly eastern 
representative of upper Trenton Is. of type section. Overlain, conformably, by 
Utica sh. and underlain by Trenton Iss. proper, from both of which it is separa
ble throughout Mohawk Valley. Fully exposed, with both contacts shown, in banks 
of East Canada Creek Just below DolgevlIIe, Herkimer Co. Previously called 
"Trenton-Utlco passage series." 

I n 1910 (N. T . S t a t e Mus . Bul l . 145, p . 97) H . P . C u s h i n g a n d R. Ruede
m a n n c o r r e l a t e d DolgevUle sh . w i t h C u m b e r l a n d H e a d sh . 

I n 1911 (Geol. Soc. Am. Bull . , vol. 22, pl. 27) E. O. Ul r ieh placed Dolgevi l le 
sh . s t r a t i g r a p h i c a l l y b tw . C a n a j o h a r i e and S n a k e Hi l l sha l e s a n d cor
r e l a t e d i t w i t h p a r t of C u m b e r l a n d H e a d ,sh, 

C. A. Hortnogel, 1912 (N, Y. State Mus. Hdb. 19, p. 39). [See 4th entry under 
Cumberland Head ah.] 

B. Ruedemann, 1921 (N. Y. State Mus. Bull. 227, 228, pp. 100-101). Dolgeville 
ahalea (possage beds btw. Utica sh. and Trenton Is.) and the directly overlying 
black sh, as far as faU below Dolgeville, contain fauna of upper Canajoharie sh,, 
although there are present a considerable number of Utica forms. 
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Dolls Run sandstone. (In Washington formation.) 

Permian: Northern West Virginia (Monongalia County). 
B. L. Core, 1929 (W. Va. Acad. Set P roc , vol. 3, p. 204). In region near Core, 

Monongalia Co., there occurs quite generaUy near base of Little Washington coal 
a massive ss., 10 to 15 ft. thick, very prominent In topog. of region, which is here 
named Dolls Run aa., from its exceUent development along that stream. It Is very 
hard, blue-groy In color, ond weathers groy. Beneoth Dolls Run ss. comes the 
SiUceous Bristol Is. 

Dol ly V a r d e n f o r m a t i o n . 

J u r a s s i c : B r i t i s h Co lumbia . 

0 . Honson, 1922 (Conoda Geoi. Surv. Summ. Rept 1921, p t A, p. 10). 

Dolores formation. 

Upper Trlassic and Jurassic (?) : Southwestern Colorado. 

W. Cross, 1899 (U. S. G. S. Telluride folio. No. 57). Dolorea fm.—Reddish quartzose 
sss., grits, and cgls., lat ter usually containing granitic debris and fragments of 
Algonkian schists and qtzi tes; several thin Is. cgls. with small pebbles characterize 
upper part and contain a few Trlassic fossils [listed]. Below the fossiliferous 
horizons occurs a series of reddish grits, sss., or cgls. In which no fossils have 
been found. In Rico quad., adjoining on SW., an invertebrate fauna hos been 
found In lower 200 or 300 ft. of "Red Beds," which is osslgned by G. H. Girty 
to Permo-Corbf. The complex of s trata chorocterized by this fauna wlU be de
scribed 03 Rico fm. In obsence of fossil evidence the red strata btw. Rico Permo-
Carbt. and the beds containing Triassic fossils ore grouped with latter. In Dolores 
fm. The upper, flner-grained portion of Dolores fm. is usuaUy bright red, and 
includes Is. cgl. caUed "Saurian cgl.," 10 to 30 ft. thick, usually of pinkish color, 
which occurs 30 to 500 f t below top of fm. Thickness 1,550 to 2,000 ft. Rests 
uncon. on Algonkian qtzite and Is uncon. overlain by La Plato ss. Named for 
typical exposures of the fossll-bearing strata in valley ol Dolores River, a t present 
best known In Rico quad. 

W. Cross and E. Howe, 1905 (U. S. G. S. Silverton folio. No. 120). Beds here named 
Cutler fm. compose greater part of "Red Beds" of region. Hitherto provisionally 
included In Dolores fra. Field work of 1904 in Ouray quad, revealed notable 
ongulor uncon. Immediately below the most commonly fossiliferous beds of Dolores 
fm. Through this uncon. the Dolores [as here restricted] can be seen to trans
gress more than 1,000 ft, of old "Red Beds" and several hundred ft, of Rico and 
Hermosa, In view of these facts the strata btw. Rico beds and base of Triassic 
have Iieen distinguished as a fra. and named for exposures on Cutler Creek. The 
name Dolores will continue to be applied to the Triassic stroto, embracing the fos
siliferous cgl. and overlying beds up to La Plata ss., of Jurassic age. The Dolores 
is absent in SUverton quad., where the unfbssiliferous Cutler fm. is uncon. over
loin by Tertiary Telluride cgl. 

W. Cross, 1905 (U. S. G. S. Rico folio. No. 130). gave thickness of Dolores restricted 
in Rico quod, as 400 ft. Later repts give max, thickness in SW, Colo, ot 800 f t 

In parts of SW. Colo, the Dolores fm. is overlain (uncon.) by Entrada ss. 

(Jurassic?). It rests on Cutler fm., as above deflned, and includes equiva

lents of (descending) Kayenta fm,, Wingate ss,, and Chinle fm, (See 

A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., U. S. G, S. P, P. 183, 

1936.) 

tDoloreslan series. 

A term introduced by C. R. Keyes (Pan-Am. Geot, vol. 41) to cover Dolores 

fm. and tbe Chinle fm. (Upper Triassic) of Gregory. (See A. A. Baker, 

C. H. Daue, and J. B. Reeside, Jr., 1936, U. S. G. S. P. P. 183, p. 37.) 

tDome formation. 

Middle Cambrian: Western Utah (House Range). 

C. D. Waleott. 1008 (Smithsonian Misc. Coll.. vol. 53. No. 1804. pp. 9. 11). Dome 
fm.—Massive-bedded gray siliceous Is., 355 ft. thick, underlying Swasey fm. and 
overlying Howell fm. Type loc a t head of Dome Canyon, House Range. 

Same as Dome Canyon Is. 
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Dome conglomerate. 
Pre-Cambrian: Ontario. 
R. E. Hore, 1911 (Canadian Min. Inst. Quart. Bull, ir,, p 63). 

Dome Canyon limestone. 
Middle Cambrian: Western Utah (House Range). 
C. D. Waleott 1912. (U. S. G. S. Mon. 51. p. 157). Dome Canyon Is.—Massive-

bedded cliff-forming, gray, siliceous Is. with small specks of calclte. Layers of 
brownish-yellow aren. Is.. 15 in. to 2 ft. thick, occur 100 ft, below top and for 50 
ft. below. Thickness 355 ft. Underlies Swasey fm. nnd overlies Howell fm. in 
House Range. See Waleott. 1908 (Smithsonian Mlsc Coll., vol. 53, No. 1804, p. 
11) [where he called the beds Dome fm.]. 

D o m e n g i n e f o r m a t i o n . 

Eocene ( m i d d l e ) : S o u t h e r n Ca l i fo rn ia ( D i a b l o R a n g e ) . 

F. M. Anderson, 1905 (Callt Acad. Sci. Proc, 3d ser,, vol, 3, pp. 167-168), Doml-
jean sands.—Chiefly yellow sands. Thickness 350 to 1.200 ft. Greatest develop
ment In vicinity of Doniijean ranch. Overlies Kreyenhagen shales and uncon. 
imdorlii's Temblor beds. Correlated with part of Tejon fra. 

B. L. Clark and R. B. Stewart, 1925 (Geol. Soc. Am. Bull., vol. 36. p. 227). and 
B. L. Clark, 1926 (Callt Univ. Pub., Bull. Dept. GeoL, vol. 16, No. 5, pp. 99-106). 
Domengine horizon, (middle Eo.).—A newly recognized div. of Eo. of Calif. Con
tains new fauna in beds strntieraphically below those containing typical Tejon 
(upper Eo.) fauna and above those of Meganos age. Beds representing this horizon 
were formerly Included in part in Tejon and in part in Meganos. A number of 
species are common to the Meganos and a few to the Tejon. but taken as a whole 
the fauna Is distinctive. Domengine fm. as here proposed rests uncon. on Meganos 
fm. [as here restricted] throughout Coalinga region. In vicinity of Domengine 
ranch the I'ejon is absent; the Domengine consists of 100± ft. of, largely, yellow-
brown, medium fine to coarse fossiliferous ss. with thin bed of well-rounded cgl. a t 
base; and the Meganos [restricted] is 500 to 750 ft. thick, consisting largely of 
dark clay shales (with calc. lenses that are in places fossiliferous), becoming gradu
ally more sandy toward top, grading into arkosic white ss., which previously was 
Included hy F. M. Anderson (1005) in his Domengine sands and by R. Anderson 
and R. W. Pack in their Ti'jon. In Simi Valley the Domengine fm. is 1,200 ft, 
thick. Its fauna (middle Eo.) has been recognized from Oreg. to southern Callt 

R. L. Nelson, 1025 (Calit Univ, Pub,, Dept. Geol. Sci. Bull., vol. 15, pp. 399-402 
and map). Eocene of Ventura Co., Calif., divided into (descending) : 

Upper Eocene 
Tejon fill. 

Middle Eocene 
Domengine fra. (gray sli. interbedded with cgl. and brown ss.). 
Santa Susana fm. (fine-grainecl ss. and sh., fossiliferous). 

Lower Eocene 
Martinez group (3 subdivisions). 

"The name Domengine was proposed by F. M. .Viiderson and is now used by B. L. 
Clai'k for upper part of his Meganos group." 

R. B. Stewart, 1926 (Phila. Acad. Nat. Scl. Proc , vol. 78. pp. 299-300). Domen
gine is apparently valid name for certain s trata near Domengine ranch, N. of 
Coallnga. bnt 1 do uot think it should be used so far away ns Siml Valley. Local 
names should be used. 

B. L. Clark and A. 0. Woodford. in:!7 (Cali t Univ. Pub.. Bull. Dept. Geol. Sci., 
vol. 17, pp. 72, 73), gave detailed section of Domengine fm. in Mount Diablo 
quad, aggregiiting 1,350 ft. In thickness and resting uncon, on Meganos fm., the 
overlying Tejon being absent. 

F. E. von Estorff, 10,10 (A. A. P, G, Bull., vol. 14, No. 10, pp. 1321-1336). The 
500 ft. of ss. underlying typical Kreyenhagen sh. in canyon of Canoas Creek is 
Domengine ss., of upper middle Eo. ape, and the ss. uncon. overlying Kreyenhagen 
sh. is Temblor ss., of lower middle Mio. age, the Vaqueros ss. (of lower Mio. age) 
being absent. 

In s u b s e q u e n t r e p t s D o m e n g i n e fm. w a s appl ied , by d i f ferent geologis ts , 
(1) to rocks on S a n t a C r u z I s l a n d ( S a n t a B a r b a r a Co.) uncon . under 
ly ing V a q u e r o s fm. a n d ove r ly ing M a r t i n e z fm. ; (2) to rocks in Ant ioch, 
VacavUle , a n d N a p a qii;ids. c o n f o r m a b l y u n d e r l y i n g J l a r k l e y micaceous 
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sss.; and (3) to rocks in Kettleman Hills underlying Kreyenhagen. In 
1933 (A. A. P. G. Bull., vol. 17, No. 10, p. 1169) G. C. Gester and J. 
Galloway stated Domengine ss. of CoaUnga-Kettleman Hills area is over
lain by Kreyenhagen sh. and underlain by Meganos, and is=Avenal ss. 
to S. of Coalinga. In 1933 McMasters introduced Llajas fm. for rocks 
on N. side of Simi Valley that were said to contain Tejon fauna in upper 
part, Domengine fauna in middle part, and an older Eo. fauna in lower 
part, and to rest on Santa Susana fm. 

B. L. Clark, July 31, 1935 (GeoL Soc. Am. BuU., vol. 46, No. 7, pp. 1049-1060), 
stated that Domengine ss. N. of CoaUnga is overlain by Kreyenhagen shales and 
underlain by Capay fm. (Megonos of B. L Clark's earlier rept.), and that Domen
glne and Capay are = Llajas fm. 

Named for development in vicinity of Domijean or Domengine ranch, in 
NEV4 sec. 17, N. of Coallnga, Fresno Co. 

tDomljean sands. 
See Domengine fm. 

Dominion ore bed. 
Lower Ordovician: Newfoundland. 
G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4). 

Dominion ore bed.—Oolitic hematite, foBsillferons; dlscon. overlain by phosphorite 
forming basal bed of Wabana series, and underlain by ss. and sh. Is top bed 
of Bell Island series. [Derivation of name not stated.] 

Domino gneiss. 
Pre-Cambrian: Labrador. 
E. M. Kindle, 1924 (C ânada Geol. Surv. Mem. 141, p. 55). 

Don beds. (In Toronto formation.) 
Pleistocene: Ontario. 
A. P. Coleman, 1907 (10th Int. Geot Cong., Mexico, 1906, p. 1246). 

Don limestone. 
A name applied by geologists of mining companies, in their company repts, 

to upper 260 ft. of Syrena fm. (Penn.) of Santa Rita d i s t , N. Mex. 

Donaher sandstones. 
Pre-Cambrian (Belt series) : Central western Montana (Mission Range). 
Name applied by C. [R.] Keyes, 1925 (Pan-Am.- Geot, vol. ,44, pp. 215, 

217)', to 4,500 ft. of sss. in Mission Range, shown as overlying Empire 
sh. and underlying Purcell lava. Derivation of name not stated. 

Donald quartzites. 
C. [R] Keyes, 1925 (Pan-Am. GeoL, vol. 44, p. 217). Qtzites, 5,000 ft thick, forming 

topmost fm. of Proterozoic era In Mont. Overlie Ross qtzites. [Derivation of 
name not stated,] 

Donald strata. 
Lower Cambrian: British Columbia. 
C, S, Evans, 1933 (Canada Geol, Surv, Summ, Rept, 1922, pt. A,, p. 122). 

Donegal limestone. (In Sumner group.) 
Permian : Northeastern Kansas. 
R. C. Moore, Jan.-Feb., -1936 (Jour. Geot, vol. 44, No. 1, pp. 5-9), divided Sumner 

group into (descending) WeUlngton [restricted], Donegal, and Nolans fms., but did 
not deflne the new names Donegal ond Nolans. 

R. C. Moore, 1936 (Kons. Geol. Soc. 10th Ann. Field Cont Guidebook, graphic section 
ou p. 12). Donegal Is.—Underlies Wellington sh, [restricted], overUes Pearl 
sh, [revived], and Is divided Into (descending) : Strlckler Is,, Newbern sb., and 
HoUenberg Is, [Derivation of new nomes not stated. Thicknesses shown; 
Strlckler Is., 2%^: ft,; Newbern sh., 0 ± ft.; HoUenberg Is. 7 ± ft.] 
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D o n i p h a n sha le . ( I n L e c o m p t o n l imes tone . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , n o r t h w e s t e r n Missour i , a n d nor th

e a s t e r n K a n s a s . 
G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 44, 47). Doniplian ah. 

is exposed in Mo. and Kans., but probably not exposed in Nebr. Is 14-|- ft. 
thick in Mo. and 7 to 8 ft. thick In Kans. Underiles Big Springs Is. nnd overlies 
Spring Branch is., all in Lecompton is. Named for exposures in N. port of 
Donlphon Co., Kons. 

D o n l e y l i m e s t o n e m e m b e r (of G r e e n e f o r m a t i o n ) . 
P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( W a s h i n g t o n C o u n t y ) a n d e a s t e r n 

Ohio. 
W. T. Grlswold ond M. J . Munn, 1907 (U. S. G. S. BuU. 318, pp. 77-I-). Donley U. 

memb. of Greene fm.—Very hard and tough Is. 5 or 6 ft. thick. Fractures unevenly 
with a dark steel-gray to almost black color; very coarse grain ; numerous calclte 
crystals ; peculiar jointing. Lies 18 to 45 ft. above base of Greene fm. in Claysville 
quad.. Pa. Overlain by l i to 20 ft. of light gray ss., and underlain by 5 to 20 
ft, of gray laminated ss. Exposed in vicinity of Donley, Donegal Twp, Pa. 

Donne l ly Iron ore . 

S i l u r i a n : C e n t r a l N e w York . 
G, H, Chadwlck, 1918 (Geot Soc, Am, Bull., vol, 29, pp, 327-368), Donnelly iron 

ore.—The ore oc Thomas Donnelly's has been correlated with thin seam at bose 
of upper Irondequolt (Lakeport) Is, In Lakeport well ond with that at Tipple's 
quarry, near Veronn ; all of which are above the Phoenix and close to Lockport 
quarries, [In section he located it beneath Lakeport Is, and above Phoenix Bh. 
Belongs in upper part ot CUnton fm,] 

Don R i v e r m e m b e r . 

O r d o v i c i a n ( U p p e r ) : O n t a r i o . 

A. F, Foerste, 1924 (Canada GeoL Surv, Mem, 138, p, 62). 

Dooley r h y o l i t e b r ecc i a . 
T e r t i a r y (Miocene ?) : N o r t h e a s t e r n Oregon ( B a k e r q u a d r a n g l e ) . 
J. Gllluly, 1937 (U, S, G. S. Bull, 879). Dooley rhyolite breccia.—Rhyolltic and 

subordinate andesltic breccias and flows. Thickness 1,500-1- ft. Overlain, probably 
conformably, by andesite, and underiain, probably conformably, by Tert, gravels. 
Named for exposures on Dooley Mtn ond In Slices Gulch and Mill Creek, Baker 
quad. May be Eocene, but more probably is Ollg. or Mio. 

D o r a n s Cove s a n d s t o n e . 
M i s s i s s i p p i a n : N o r t h e a s t e r n A l a b a m a . 

J. J. Stevenson, 1903 (Geol. Soc. Am. BuU., vol. 14, p. 76). Dorons Cove sa.—Some 
deep valleys In western Jackson Co. (on Tenn. line) reach the Bongor, which 
shows, from 160 to 200 f t from top, on apparently persistent ss., which Is 
probably the upper Hartselle, the Is. below It being cherty. In Modlson, just W. 
from Jackson, both divisions are shown fully; the Bongor exhibits abrupt varlo-
tlons, being 200 ft, in NE, part of county, but only 100 ft, o Uttle woy SE, from 
Huntsvllle, while it is 200 ft, at Tennessee River In SE, corner of county, beyond 
which It passes under the Coal Measures. These abrupt changes and the condition 
in western Jackson lend countenance to suggestion that Dorans Cove ss. of NE. 
Jackson may be upper HartseUe. 

N a m e d for D o r a n s Cove, J a c k s o n Co. 

D o r c h e s t e r s l a t e m e m b e r (of R o x b u r y c o n g l o m e r a t e ) . 

D e v o n i a n o r C a r b o n i f e r o u s : E a s t e r n M a s s a c h u s e t t s ( B o s t o n B a s i n r e g i o n ) . 
W. W. Dodge, 1881 and 1882 (Boston Soc. N o t H i s t Proc , vol. 21, pp. 208-210), 

described the geographic distribution of Dorchester and West Roxbury slates. 
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 66 , '57) . Dorchester a l memb.— 

Red and purple slates. In part cross-bedded, interbedded with ss. and flne-pebble 
cgl. Typically rather coarse grained ; consists largely of reworked volcanic sedi
ments. In Dorchester ond In southern part of basin this memb. is 100 to 600 ft. 
thick, but if the si. exposed in and about Allstou Heights is assigned to Dorchester 
memb. its thickness raay be s s much os 1,000 ft. Is middle memb. of Boxbury cgt 
Underlies Squantum tllllte memb. and overlies Brookline cgl. memb. Named for 
Dorchester dist. of Boston, where It is exposed at several places. 
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Dore cong lomera t e . 
P r e - C a m b r i a n ( H u r o n i a n ) : W e s t e r n O n t a r i o (Mich ip ico ten r e g i o n ) . 

A. P. Coleman, 1900 (Geol. Soc. Am. Bull., vol. 9, pp. 100-110). Dori cgl , Archean 
(Huronian), Ontario. 

C. R. Van Hise and C. K. Lelth, 1911 (U, S, G, S, Mon, 52, p. 154), included this 
cgl, in Huronian. 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184). Dor6 cgl 
moy bo Lower Huronian. 

D o r 6 se r i e s . 

P r e - C a m b r i a n : On ta r i o . 
W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mines Rept., vol. 22, pt. 2, p. 

125). Dor6 series, pre-Camb,, Ontario, 
W, H. Collins, 1933 (Canada Geol. Surv. map 155 A, Lake Huron sheet. Pub. No. 1553). 

Dore series, pre-Huronlan, Ontario. 

D o r n i c k Hi l l s f o r m a t i o n . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 
J. A. Waters, 1927 (Jour. Pal., vol. 1, p. 129). [Describes Foramlnifero from 

Dornick HUls fm. of Ardmore Basin.] The fauna was obtained from the rather 
pure shales exposed in sec 30, T. 3 S., R. 2 E., in Carter Co., Okla.—sholes which 
lie btw. JoUiff and OttervUIe Iss. 

C. W. TomUnson, 1928 (Oklo. Geol. Surv. Bull. 40Z1. Dornick Hills fm—Bluish and 
ton shales interi-upted by lss. and sss., with conspicuous Is. cgls. S. of Ardmore. 
The pebbles In cgls. consist chiefly of pre-1'enn. lss. and chert such as now outcrop 
In Criner Hills. Basal memb. Is JolllCf Is. memb.; top memb. is Pumpkin Creek Is. 
Also includes (descending) Lester Is., Bostwlck la. cgl., and OttervUIe Is. Thickness 
1,500 to 4,000 ft. Underlies Deese fm. and overiies Springer fm. 

C. W. Tomlinson, 19211 (Okla, Geol, Surv. Bull. 46). Dornick Hills jm. includes 
Goldston's Otterville and "Cup Corol" members of Glenn fm. and a Uttle more. 

N a m e d for D o r n i c k Hi l l s , N, of A r d m o r e , C a r t e r Co, 

D o r o t h y l i m e s t o n e a n d sha le . ( I n K a n a w h a f o r m a t i o n , ) 
P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

C. E, Krebs and D, D, Teets, J r „ 1916 (W, Va, Geol, Surv, Raleigh ond western 
Mercer and Summers Counties, p, 353). Dorothy la. and ah.—Dark, shaly, and 
fossiliferous beds, 1 to 2 ft. thick, underlying Upper Gilbert ss. and lying 5 to 
15 ft. above Glenolum Tunnel coal. Exposed ot Dorothy, Ealelgh Co. * 

B, V, Hennen and D, D. Teets, Jr., 1919 (W, Va, GeoL Surv, Rept. Fayette Co., p. 270). 
Author now believes Dorothy Is. cf Krebs Is intimately associated with Gilbert 
sh., Instead of correlating with Oceana Is., as tentatively suggested on p. 164 of 
Rept. on Wyoming and McDowell Counties. 

D. B. Reger, 1921 (W. Va. Geol. Surv. Rept. Nicholas Co., p. 292). Gilbert sh. Is 
probable horizon of Dorothy Is. 

Dor se t l imes tone . 
Ordov ic ian a n d C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( R u t l a n d a n d Benn ing 

ton C o u n t i e s ) . 

C. H. Hitchcock, 1860 (Proc. Boston. Soc. Nat. Hist., vol. 7, p. 237). Dorset la. 
(Stockbridge Is. of Emmons) is p.robably upper Sil. or Dev. 

E. Hitchcock, 1861 (Rept. Geol. V t , vol. 1) . [See 1861 entry under ^Eolian la.] 
E. Hitchcock, 1863 (Elem. GeoL, p. 411), assigned this Is. to Dev. 
C. H. Hitchcock, 1860, also 1867 (Elem. GeoL, pp. 411, 413). Some of the lss. ot 

Em'mons' Taconic contain fossils, apparently Identical with certain Dev. forms, 
hence ore regarded as Dev.; and as the place in thot series is yet uncertain the 
name Doraet la. may be applied to the group, from Dorset Mtn (Pawiet quad.] , 
Vt., where the whole series Is beautifully developed. [This mtn is partly In Rutland 
Co. and partly in Bennington Co.] 

T h i s n a m e h a s fa l len in to d i s u s e a n d t h e rocks a r e n o w gene ra l l y ca l l ed 

S tockbr idge Is., w h i c h inc ludes rocks r a n g i n g ih age f rom T r e n t o n t o 

L o w e r C a m b . ( S e e E . J . Foy le s and C. H . R i c h a r d s o n , 16th Rept . V t 

S t a t e Geol., 1929, t a b l e opp. p . 288, a n d o t h e r Vt . r e p t s . Also see u n d e r 

\ E o l i a n la.) 
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D o r w i n s a n d s t o n e m e m b e r (of A m s d e n f o r m a t i o n ) . 

P e n n s y l v a n i a n : N o r t h w e s t e r n W y o m i n g . 

E. Blackwelder, 1918 (Wash. Acad. Scl. Jour., vol. 8, p. 422). Dorwin aa. memb. 
of Amsden fm.—Throughout western Wyo. Amsden fra. Is divisible into two very 
distinct ports—on upper dlv. of shales, sss., and dolomites of weak character, and 
a lower massive resistant ss. On account of difference in resisting erosion, the 
upper memb. has generaUy been stripped off, whUe the lower remains capping the 
mtns and ridges of Madison Is. I t therefore becomes advisable to mop tbe two 
members seporotely. To the lower ss. the name Dorwin as. memb. is given, from 
Dorwin Peok, in Gros Ventre Ronge, which Is capped by this ss. Rests uncon. on 
Madison Is. Grades Into overlying part of Amsden fm. No fossils. Position 
indicates probable Penn. oge. Averages 60 ft. thickness in Gros Ventre Range; 
dwindles slowly to SE., ond Is 1 5 ± ft. thick near Lander, Wyo. Has been traced 
W. to Teton Poss. Ranges N. into Yet Fork and NE. as far as S. part of Bighorn 
Mtns. Elsewhere it is generally represented by rtddisli sandy sli. 

Dos A l a m o s g y p s u m m e m b e r (of D e l a w a r e M o u n t a i n f o r m a t i o n ) . 

P e r m i a n : W e s t e r n T e x a s ( S i e r r a D i a b l o ) . 

P. B. and R. B. King, 1929 (A. A. P. G. Bull., vol. 13, pp. 922, 925). Near base of 
Delaware Mtn fm. is a thin bed of gyp. for which name Dos A lamos gyp. is 
suggested, from its exposures near Dos Alamos, or Cottonwood Wells, due W. of 

Guodalupe P o i n t on W. side of Salt Flat , Hudspeth Co. The gyp. memb. 
suggests retreat and readvance of the seas, and thus confirms existence of an 
uncon. a t base of Delawore Mtn ss. 

D o t h a n f o r m a t i o n . 
U p p e r J u r a s s i c : S o u t h w e s t e r n Oregon . 
J. S. 'DUler, 1907 (Am. Jour. ScL 4th. vol. 23, pp. 401-421). Dothan /m—Chiefly ss., 

witb much Interbedded dark sh. Jurassic fossils. Lies uncon. below the Knoxville 
(Myrtle fm.), and with Its occasional beds of chert writer believes it is = in port 
the Franciscan ot Coll t Named for Dothan P. 0., on Cow Creek, [Table puts 
Dothon fm, above Gollce fm,, but p. 421 says Dothan underlies Golice] 

J . S. Diller, 1914 (U. S. G. S. Bull. 546, pp. 17-18). Jurassic se<l. rocks ot Gallce-
Kerby-Waldo region consist of 2 fms.—Gallce fm. on SE. and Dothan fm. on NW., 
separated by an Irregular belt of Igneous rocks, mainly greenstone and serpen
tine. Relative position Indicates Dothan fm. is younger than Gallce. The 
Cret. IB markedly uncon. on Jurassic. 

J . S. Diller and G. F. Koy, 1924 (U. S. G. S. Riddle folio. No. 218). Thickness of 
Dothan fm. is 1,000 to 6,000 ft. Knoxville and Horsetown fms. overlap Dothan 
fm. Is thought to be^Fronc i scsn fm. of Collt 

t D o t h a n Umes tone . ( I n M o r a n f o r m a t i o n . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s . 
F. B. Plummer, 1919 (A. A. P. G. Bull., vol. 3, pp. 133-145). Dothan Is. occurs 

in lower port of Moron fm., of Cisco group, about 160 ft. below top of the Moran 
and 60 ft. obove Pueblo fm. Outcrops near Dothan, Callahan Co. Northward 
It pinches out Into sonds ond sholes. 

F . B. Plummer ond K. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 24, 3 1 ; Univ. Tex. 
BulL 2132, pp. 177-180, charts, etc.). Dothan Is. lentil of Moran fin. of Brazos 
River Volley is spprox. = Horse Creek. Is. of Colorodo River Valley, but it is 
not certoln they are same bed. Is seporoted from overlying Sedwick Is. by 100 
ft. of sh. with ss. lenses, ond is underlain by 60 ft. of sandy sli. forming basal 
memb. of Moran fm. 

M o r a n fm. t r a n s f e r r e d t o P e r m . ( W i c h i t a g r o u p ) in 1933. 

Do t son b lack s h e e t y s h a l e . 

M i s s i s s i p p i a n : N o r t h w e s t e r n A r k a n s a s . 
D. D. Owen, 1858 (First Rept. Geol. Reconn. northern counties of Ark., pp. 101-102). 

Dotaon black aheety sh.—Black bituminous sheety sh., 15 ft. of which Is exposed 
on Wharton's [Wharton] Creek at Dotson's farm, Madison Co. Underlies Subcar
boniferous flagstones and is lowest bed visible in this port of Madison Co. 

S a m e as l o w e r p a r t of F a y e t t e v i l l e sh . ( S e e U. S. G. S. E u r e k a S p r i n g s -
H a r r i s o n fol io. No. 202, 1916, by A. H . P u r d u e a n d H . D. Miser , w h e r e 
t h e beds a l o n g W h a r t o n Creek a r e m a p p e d a s F a j e t t e v U l e sh., a n d Chat 
t a n o o g a sh . i s a p p a r e n t l y a b s e n t ) 
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Dotson sandstone. 
Pennsylvanian: Southern West Virginia and southwestern Virginia. 
M. R. CampbeU. 1897 (U. S. G. S. Tazewell folio. No. 44). Dotson ss.—Upper part 

coarse thin-bedded ss, 120 ft, thick ; lower part sandy sh, 60 ft, thick, contaltfing 
at least one coal seam. Overlies Bearwallow cgl, and underlies Sequoyah fm, 
Dotson, McDowell Co., W. Va., is located on this ss. 

-Vccording to H. Hinds, 1918 (Va. Geol. Surv. Bull. 18), and R. V. Hennen 
and D. D. Teets, Jr., 1919 (W. Va. Geol. Surv. Rept. Fayette Co.), typical 
Dotson ss. is same as typical Bearwallow cgl. (See W. Va. chart I.) The 
Dotson ss. as mapped in U. S. G. S. Tazewell folio probably included 
beds to base of Lower Dotson ss. of W. Va. Geol. Surv. repts. 

R. V. Hennen and D. D. Teets, Jr., 1919 (W, Va, Geol, Surv, Rept, Fayette Co.), 
applied Lower Dotson ss. to a ss, lying 20 to 52 ft. below Ekitson ss., and described 
as consisting of 50 to 100 ft. of heavy to current bedded, sometimes conglomeratic, 
grayish wblte to brown, friable ss., separated from overlying Douglas coal by 
0 to 5 ft. of flre clay sh., and resting on Douglas sh. 

Dotson (Lower) sandstone. 
Sec Hennen and Teets, 1919, under Dotson S.H. The so-called Lower Dotson 

ss. is now considered same as RIcCIure ss, memb, of Norton fm. 

Double Mer sandstone. 
Paleozoic: Labrador. 

E. M, Kindle, 1924 (Canada Geol, Surv, Mem, 141, p, 56), 

Double Mountain formation. 
Permian : Central northern and central Texas. 
E. T. Dumble and W, F. Cummins, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pl. 3, pp, 

Iix, 187, 188), Double Mtn beds.—Gyp., rock salt, sands, clays, sss., shales and 
lss. Top fm. of Perm. Conformably overlies Clear Fork beds and uncon. underlies 
Dockum beds. 

Named for Double Mtns, StonewaU Co, 

Doublian series, 
A term introduced by C. [R.] Keyes to replace Double Mtn fm. (Perm.) of 

northern Tex,, "to simplify a clumsy compound name," (See Pan-.\m. 
Geot, vol, 57, pp, 337, 350-356, 1932, and vol. 52, pp. 319-320, 1929.) 
In 1935 (Pan-Am, Geot, vol, 63, Nu, 4, p. 287) Keyes used this name in 
Iowa, to include deposits which he called Dodge sh. and assigned to late 
Ca rb t 

Douglas amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 

R, D, Irving 1883 (U, S, G, S, Mon. 5, pl, 18), [Shown as older than North Star cgl.] 

Belongs in Central Mine group below Allouez cgl. The mineralized part 
is the Douglas lode. 

Named for occurrence in Douglas mine, Houghton Co. 

Douglas flow. 
Includes Douglas amygdaloid and underlying trap. 

Douglas group (also Douglas formation). 
Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern 

Missouri, and soutliwestern Iowa. 
E. Haworth, 1898 (Kans. Unlv. Geol. Surv. vol. 3. pp. 93, 94). Douglas fm.— 

The Lawrence shales are so distinct in character, ond in connection with Oread Is. 
overiying them produce so prominent an escarpment, which extends entirely across 
the State from Leavenworth to sonthem lino, that they, with overlying Oread Is, 
may well be grouped In one genei-al fm. Overlies Garnett Iss. 

C. R. Koyes, 1900 (Iowa Acad. Sci. Proc, vol. 7), called the lss. underlying 
Lawrence sh. the Stanton las., which he stated are = Sarnett la. lie also applied 
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Weston ahalea to basal 40 to 75 ft. of Lowrence sh. ond l a t a n la. to the thin Is. 
overlying the Weston. 

T h e l a t a n a n d W e s t o n w e r e l a t e r ( s e e E. H a w o r t h a n d J . B e n n e t t , 1908, 

Un iv . Geol . S u r v . K a n s . , vol. 9 ) e x c l u d e d f r o m L a w r e n c e sh . a n d t r e a t e d 

a s d i s t i n c t f m s . w i t h i n D o u g l a s g r o u p . T h i s def ln i t ion o f D o u g l a s g r o u p 

( t o i n c l u d e a l l beds b tw . top-of S t a n t o n Is . be low a n d t o p of O r e a d la. a t 

t o p ) p e r s i s t e d u n t i l 1931, be ing t h e deflni t ion used by H. H i n d s a n d F . C. 

G r e e n e 1915, R. C. M o o r e 1917 a n d 1920, J . W . B e e d e 1922, a n d geologis t s 

g e n e r a l l y . 

E. C. Moore, Sept. 1931 (Kons. Geol. Soc 5th Ann. Fleld Cont correlotlon chort) , 
redeflned Douglas group by excluding Oread Is. ot top and excluding at base the 
Weston sh., laton Is., ond basal port (later nomed Bardeaty sh.) of Lawrence sh. 
These 3 units which he excluded from base of Douglas group he transferred to 
Lansing group, but In 1932 he assembled them into a distinct group called 
Peedee group. 

B. C. Moore, 1932 (Kans. GeoL Soc. 6th Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3. pp. 93, 96). It is proposed to redeflne Douglas group to include the 
essentially clastic s t ra ta occurring btw. the pre-Virgil uncon. ond hose of Oread Is. 
Thus delimited the group will contain 3 formstlocal units (In oscending order) : 
Stranger fm. (largely ss. and sandy sh.), Haakell la. (thin, fairly persistent Is. 
that in many places has been mistaken for the l a t an ) , and Lawrence sh. [This 
use of Lawrence sh. Is o restriction.] In central Kons., os in Woodson Co., a 
prominent ss. (Ireland) has been developed in Lowrence sh., not for below hose of 
Oread fm. OverUes Peedee group and underlies Shawnee group redeflned. 

T h i s r e s t r i c t e d def ln i t ion of D o u g l a s g r o u p w a s a l s o a d o p t e d b y R. C. 

Moore a n d G. E . C o n d r a i n t h e i r Oct . 1932 rev i sed c lass i f lca t ion c h a r t 

of t h e P e n n . rocks of K a n s . a n d Nebr . a n d by N. D. Newel l , 1935 ( K a n s . 

Geol . Surv . BuU. 2 1 ) . 

R. C. Moore, 1936 (Kons, Geol, Surv, Bull, 22, pp, 146, e t c ) . Douglas group divided 
into (descending) : Lowrence sh, restricted ond Stranger fm. expanded to Ihclude 
at top Bobbins sh, (new name for basal part of Lawrence sh. of 1932 and 1935 
classiflcatlons) and Haskell Is, Douglas fm. of Haworth extended from top of 
Oread Is, down to top of Stanton Is. 

T h e s e modifled def ini t ions h a v e no t ye t been cons ide red by U. S. Geol. 
S u r v e y for i t s p u b l i c a t i o n s . 

See K a n s . - N e b r . c h a r t compi led by M. G, W i l m a r t h , 1936. 
N a m e d fo r D o u g l a s Co., K a n s . 

D o u g l a s s h a l e . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 
R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Gool. Surv. Rept, Wyoming and 

McDoweU Counties, p, 183), Douglas sh.—Dark to black sandy sh„ 5 to 15 ft, 
thick. Underlies Lower Nuttall ss, and overlies Lower Douglas coal. Carries 
marine fauna that has not previously been described. Included In New River group. 
Exposed ot Douglas R, R, station, McDoweU Co, 

R, V. Hennen and D. D. Teets, Jr., 1919 (W. Va. Geol. Surv. Rept. Fayette Co.)-
Douglas sh. and underlying Lower Douglas coal Included In Kanawha group. 
Douglas sh., marine sh. 5 to 15 ft. thick, underlies Lower Dotson ss. and lies a 
few inches to 15-f ft. above Upper Nuttall ss. [This definition was also followed 
by D. B. Reger in W. Va. Geol. Surv. Rept. Webster Co., 1020, aud in Nlchblns Co. 
Hept., 1921] 

D o u g l a s C a n y o n f o r m a t i o n . 

Miocene ( l a t e ) : C e n t r a l W a s h i n g t o n ( D o u g l a s C o u n t y ) . 
A. D. Hoffman, 1932 (Jour. GeoL, vol. 40, No. 8, pp. 735-738). Douglas Canyon fm.— 

Well-stratlfled series of interbedded Ught-gray to buff arkoslc sands and light to 
very dark shales, 35-)- ft. thick (base not seen), containing floro [listed] of late 
Mio. age. All Its species occur in Lotah fm, of Spokane, Wash. Exposed in 
Douglos Canyon (one of side canyons of Moses Coulee), above and below waterfalls 
about hi mL from canyon mouth, NW^^ SW>4 sec. 30, T. 23 N., R. 24 E„ Douglas 
Co, Plants were obtained from a thinly laminated lignitic sh. bed, approx, 1 ft. 
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thick, lying 11 ft. below overlying Columbia River basalt, with which it Is apparently 
conformable. 

D o u g l a s C o u n t y t r a p s . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h w e s t e r n Wiscons in ( D o u g l a s a n d 

Bayfleld C o u n t i e s ) . 

R. D. Irving, 1874 (Am. Jour. Scl., 3d, vol, 8, pp, 46-56). Copper-Bearing seriea ot 
Douglas, Bayfleld, and Ashland Counties is 20,0004- ft. thick and includes (descend
ing) Douglas County traps, sss., ss. and sh., cgL, melaphyrs, and hornblendlc 
and syenltic rocks. 

D o u g l a s C r e e k m e m b e r (of Green R i v e r f o r m a t i o n ) . 
E o c e n e : N o r t h e a s t e r n U t a h ( U i n t a B a s i n ) a n d n o r t h w e s t e r n C o l o r a d o 

(Garf leld a n d R io B lanco C o u n t i e s ) . 
W. H. Bradley, 1931 (U. S. G. S. P. P. 168). Douglas Creek memb.—Basal memb. of 

Green River fm. in B. part ot Uinta Basin, Utah and Colo. CharacterlsticaUy buff 
or yellowish brown beds of marlstone and sh. notably different from rest of Green 
River fm. Contains large proportions of ss.. Is., algae reefs, and ooUte, and 
small amount of oil sh. Thickness 200 to 800 ft. Underiles (with obrupt Uthologlc 
change) Garden Gulch memb. and grades Into underlying Wasatch fm. (red). In 
W. part ot Uinta Baslu the lower Green River interflngers with Wasatch fm. Well 
exposed a t heod of Douglos Creek, especioUy In E. holf of T. 5 S., R. 102 W., 
Gorfleld Co., Colo. 

D o u g l a s I s l a n d vo lcan ic g r o u p . 

J u r a s s i c o r L o w e r C r e t a c e o u s : S o u t h e a s t e r n A l a s k a ( D o u g l a s I s l a n d ) . 

G. C. Martin, 1926 (U. S. G. S. Bull. 776, pp. 255-256, chart opp. p. 247, p. 270). 
Douglas Island volcanic proup.-^Melaphyre flows, tuff, and aggl., possibly 15,000 ft. 
thick. Overlies Treodwell si. with apparent conformity. No fossils found in either 
Treadwell si. or Douglas Island volcanic group, but their apparent position above 
Thane volcanic group Indicates they are post-TrlassIc and probably post-Middle 
Jurassic. Tentati\"eiy assigned to Upper Jurassic, but may be Cret. 

F o r m s m a i n m t n m a s s of D o u g l a s I s l a n d . 

Doug las s . 

A n a m e appl ied by C. [R . ] K e y e s ( P a n - A m . Geol. , v o t 46, 1928) t o u p p e r 

350 ft. of s h a l e s in K o o t e n a i fm. of Mont . D e r i v a t i o n of n a m e u n k n o w n . 

D o u t y g r a v e l . 

P l e i s t ocene ( p r e - W i s c o n s i n ? ) : W e s t e r n W a s h i n g t o n ( P u g e t S o u n d r e g i o n ) . 

B. Willis, 1808 (Geol. Soc. Am. Bull., vol. 9, pp. 111-)-). Douty gravels.—Belong to 
Voshon glacial epoch. Underlie Osceola clays in section exposed in N. bank of Car
bon River. Lie 600 to 655 ft. above sea. Named for Douty Station, in canyon 
near Carbonado, being the nearest point having a speclflc name and at the level of 
thi's bed. Deposited by river flowing from a glacier and sweeping down loaded ice 
cakes. A local deposit. 

B. WUlis and G. O. Smith, 1S99 (U. S. G. S. Tacoma folio. No. 54), gave thickness of 
Douty gravels as 0 to 55 ft. 

t D o v e l imes tone . 
Midd le O r d o v i c i a n : C e n t r a l Tennes see . 

J. M. Safford, 1869 (Geol, Tc:nn., pp. 277-279), Dove Is.—For most part three 
fossiliferous layi^rs, aggregating 11 ft. in thickness. Upper layer light dove-
colored, compact Is., 4 ft. thick, breaking with concholdal fracture, containing 
strings of crystalline matter ; middle layer mainly common dork-blue crystalline 
Is., 2 ft. thick ; lowest layer 4 ft. thick, resembling upper layer but more or less 
mixed with blue layers. IncUulod in Nashville fra. Overlies Capitol is., and 
underlies 28 ft. of Is. (later uamed Ward Is.] resembling. College Hill is. but 
separati'd from latter by Cyrlodonta biHl, 11 ft. thick. 

N o n g e o g r a p h i c n a m e . T h e bods w e r e f o r m e r l y inc luded in Bigby Is., b u t 
R. S. Bass le r , 1932 ( T e n n . Dep t . E d . Div. Geol. Bul l . 3 8 ) , i nc luded t D o v e 
Is. and ove r ly ing W a r d Is. of J o n e s in C a n n o n Is. 
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Dover limestone. (In Wabaunsee group.) 
Pennsylvanian: Northeastern Kansas and southeastern Nebraska. 

J. W. Beede, 1898 (Kans. Acad. Sci. Trans., vol. 15, p. 31). Dover la.—Ls., 4 ft. or 
less thick, in Upper Coal Measures of Shawnee Co. [From stotement on p. 28 
appears to underlie RossviUe shales and ss. and to overlie Dover sh. and ss.] 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 72, 73, 74, 75, 80, 90, 
116, 222). Beede's Dover sh. and sa., Dover Is., and Roaaville ah. and as. occupy 
practically all of interval represented by Admire gh. memb., but only one of 
these is acceptably deflned; It Is Dover Is., which extends northword to Nebr. 
and lowo. It is composed of one Impure massive groy Is. or of 2 Isa. separated 
by o thin sh. It underiles Pony Creek sh. ond overlies Table Creek sh., oil included 
In McKissick Grove sh. Thickness 2 to 4 ft. Named for exposures near Dover 
[Shawnee Co.], Kans. 

R. C. Moore, 1932 (Kans. Geot Soc. 6th Ann. B'ield Cont Guidebook, Aug. 28 
to Sept. 3, pp. 94, 96). Btw. Maple HUI Is. memb. of McKissick Grove fm. ond 
overlying Brownville Is. are two, instead of one, persistent lss. The upper one 
Is distinguished by occurrence of cool o few Inches to 2 or 3 ft. beneath the Is. 
The lower Is. is characterized by obundonce of large Tritioites ond Cryptozoon, 
and, except for generally lighter color, very closely resembles Torklo Is. Both 
of these lss. btw. the Mople Hill and Brownville have been Identified a t vorlous 
ploces in Kons. and Nebr. as Dover Is. Study of Beede's original description of 
the Dover and exomination in fleld near Dover convince writer that lower of the 
2 iss. is true Dover, and name Jim Creek, from o locality In central Pottawatomie 
Co., Kans., where entire section is well exposed. Is selected for the upper is. 
Just above the coal. Condra's name Table Creek sh, (which includes Nymon 
coal) is restricted to sh. btw. the Jim Creek and the Dover, and the new name 
Frenc* ah. (from a creek NW. of Onaga, Kans.) is adopted for the Bh. btw. 
the Dover and Maple Hill Is. 

R. C. Moore and G. E. Condra, 1932 (Oct 1932 revised classification chart of 
Eons, and Nebr.) transposed the names Frenck sh. and Tdble Creek ah. restricted, 
by opplying former nome to sh. overlying Dover is. and latter name to sh. under
lying Dover Is. 

G. E. Condro, 1935. (See under J im Creek la.) 
R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22). The sh. overlying Dover Is. and 

underlying Grondhaven Is. in Kans. is here named Dry sh. [Moore abandoned 
McKissick Grove sh. ond treated its subdivisions as fms. in Wabaunsee group.] 

See Kans.-Nebr. chart compiled by M. G. WUmarth, 1936. 

Dover shale and sandstone. (In Wabaunsee group.) 

Pennsylvanian: Northeastern Kansas. 

J. W. Beede, 1898 (Kans. Acad. Sci. Trans., vol, 15, p, 31), Dover sh. and aa.— 
Nearly unfosslliferous sh,. 85 ft. thick, of very oren, texture, of light-yellow to 
deep brownish-red color, containing much orgUl, ss. Included In Upper Cool Meas
ures, [From statement on p. 28 appears to underlie Dover Is, and overUe Chocolate 
Is, of G. C. Swallow, Named for Dover, Shawnee Co.] 

See under Dover Is., 1927 entry (G. E. Condra). 

R. C. Moore, 1936 (Kons. Geol. Surv. Bull. 22, pp. 235, 251), odopted Dover la. and 
discarded Dover sh. and aa, 

Dovre moraine. 

Pleistocene (Wisconsin stage) : Minnesota and South Dakota. See W. 

Upham, 1888 (Minn. Geol. and Nat. Hist. Surv., vol. 2, index). Ac

cording to C, W. Hall (Geol. and Geog. Minn., vol. 1, pp. 63-73, 1903) 

this moraine was named for Dovre Hills, Kandiyohi Co., Minn. According 

to P. Leverett (personal commimlcation) the Dovre moraine Is younger 

than Fergus FaUs moraine. 

Dowell Hill facies. 

Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98, 

pp. 77, 95, 102, etc., 1931) to a lithologic development of New Providence 

fm. in Brown and Bartholomew Counties, southern Ind. 
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tDowns limestone. (In Greenhorn limestone.) 
Upper Cretaceous: North central Kansas. 
F. W. Crogin, 1896 (Colo. Coll. Studies, vol. 6, p. 50). Downa la.—Ls., 6 to 12 

inches thick, in Russell fra. (lower port of Benton div.), quarried near Downs 
[Osborne Co.] and extensively used for fence posts, so that it may appropriotely 
be colled Fencepost Is. 

W. W. Rubey and N. W. Boss, 1925 (Kons. GeoL Surv. BuU. 10, pp. 49-51). 
Cragin proposed "Downs Is." for the "fence-post Is.'' forming top bed of Greenhorn 
Is. in Russell Co. Although this bed is unusually persistent, for one so thin, it 
does not merit classiflcation as a separate memb.. and its local name "fence-
post Is." is widely known and quite satisfactory. 

Dox sandstone. (Of Unkar group.) 
Pre-Cambrian: Northern Arizona (Grand Canyon). 
L, F, Noble, 1914 (U, S. G. S. Bull. 549). Dox ss.—Micaceous shaly ss . ; greenish 

gray in lower part, red-brown and vermilion above. Characterized by ripple 
morks and cross bedding. Cut by thin sills of intrusive diabase. Thickness 2,297 
ft. plus unknown thickness removed by pre-Camb. erosion. Top fm. of Unkar 
group (Algonkian). Uncon. overlain by Tapeats ss.. of Tonto group, and con
formably underlain by Shinumo qtzite. Named for Dox Castle, In Shinumo quad., 
underneath which o typical section is found beneath Tonto group, which makes 
the castle. 

.Doxey m e m b e r (of Q u a r t e r m a s t e r f o r m a t i o n ) . 

See u n d e r Bes s i e m e m b . 

Doyle s h a l e . ( I n C h a s e g roup . ) 

P e r m i a n : E a s t e r n K a n s a s , c e n t r a l n o r t h e r n O k l a h o m a , a n d s o u t h e a s t e r n 
N e b r a s k a . 

C. S. Prosser, 1902 (Jonr. GeoL, vol. 10, p, 715). Doyle .'ih.—Variously colored 
shales, 60 ft. thick, including a few thin beds of soft Is, Overlies Fort Riley 
Is. and underlies WInfleld fm., which includes (descending) WInfleld concretionary 
Is. ; yellowish shales; and cherty Is. ("Marion flint"'). Included in Chase stage. 
[This deflnition of Doyle sh. was followed until 1929.] 

N. W. Bass, 1929 (Kans, Geol, Surv, Bnll, 12), included in Doyle sh, in Cowley Co., 
Kans., all beds below top menib. (called Wiufield concretionary Is. in early repts) of 
Prosser's WInfleld fm. and above Fort Riloy Is. 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6. 2d ser.), divided Doyle 
sh. pt Prosser into 3 members (descending). Gage sh. Towanda is., and Hoiraes-
ville sh,, aggregating 66 f t in thickness, and divided overlying WInfleld Is. into 3 
raenibers (descending) : Cresswell Is. (called "concretionary" Is. in previous repts.). 
Grant sh., and Stovall Is. 

R. C. Moore, 1936 (Kans, Gnol. Soc. 10th Ann. Field Cont Guidebook, p. 12), 
dropped Doyle sh. and recognized Condra's 1931 members as fms. 

These recent repts (which apparently follow Prosser's definitions of Doyle 
and WInfleld) have not been considered by U, S, Geol, Survey for its 
publications. 

Named for exposures on Doyle Creek, SW. of Florence, Marion Co., 
Kans. 

Dozier sandstone member (of Peacock formation), 
Permian: Texas Panhandle (Collingsworth County). 
J, W, Beede, 1907 (Kans, Univ, Sci. Bull., vol, 4, No, 3, pp, 142-1-). [Discusses 

fossils coUected from Whltehorse ss. of Okla. and from Quartermaster fm., and 
says:] The fossils collected from Quartermaster div, of the Perm, ore from tbe 
ss, rolled down on W. side of "Dozier Mtns", E. of Mr. Caperton's place (then 
Dozier post oflice). 15 rai. S. or SW. of Shamrock, in Panhandle of Tox. [Fossils 
discussed. Mentioned "the gastropods of the Dozier bed.-*" on p. 143, and farther 
along on same page mentions one species "from the Whltehorse and Dozier sss." 
Under the fossil riescriptiims the different species are not assigned to any fm. but 
are said to have been collected at Dozier, Tex, All there is about the Dozier sa.] 



6 3 0 L E X I C O N O F G E O L O G I C N A M E S O P U N I T E D S T A T E S 

N. H. Darton, 1932 (U, S, G, S, geoL map of Tex,). Peacock fm.—Red s s . ; includes 
Dozier ("Memphis") as. memb. [which he mapped separately]. 

See u n d e r ^Metnphis ss . 

R. Roth, 1932 (Jour. GeoL, voL 40, No. 8, p. 703), believes Memphis SB. IS a con
tinuation of Dozier Hills, which are channel deposits, and tha t it marks base 
of his Custer fm., which he assigned to Lower Triossic 

E. H. SeUards, 1933 (Univ. Tex. BuU. 3232, p. 180). Eskota gyp„ Dozier ss., and 
ClaytonvUle dol, are membera of Whitehorse-Cloud Chief interval (Perm,). 

D r a c o m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n M i n n e s o t a . 

F. Leverett, 1928 (U. S. G. S. P. P. 1B4). Named tor Draco, S t Louis Co. Included 
In Nickerson morainic system. 

D r a c u t d i o r i t e . 

L a t e C a r b o n i f e r o u s o r p o s t - C a r b o n i f e r o u s : N o r t h e a s t e r n M a s s a c h u s e t t s . 

B. K, Emerson, 1917 (U, S, G, S, Bull, 597, pp. 221-223 and map). Dracut diorite.— 
A dioritic rock, with associated tonalltic and noritic phases, which seems to be 
closely related to Ayer granite. Named for occurrence at Drocut, N. of Lowell, 
Believed to be slightly older than Ayer granite. 

D r a c u t n o r l t e . 

P r e - l a t e C a r b o n i f e r o u s ( ? ) : N o r t h e a s t e r n M a s s a c h u s e t t s . 

E. E. Fairbanks, 1927 (Boston Soc. Nat. Hist., vol. 88, pp. 397-407), Drocut norite.— 
A stock-like mass of norite approx. 27 sq. ml. in area. Intrudes Merrimack qtzite. 
Occurs at Dracut. 

t D r a g o o n - q u a r t z i t e . 

C a m b r i a n ( U i d d l e ) : S o u t h e a s t e r n A r i z o n a ( D r a g o o n M o u n t a i n s ) . 

E. T. Durable, 1902 (Am. I n s t Min. Engrs. Trans., vol. 31, pp. 696-715). Dragoon 
qtzite.—Consists of 400 ft. ot sss. and qtzite. Underlain by Is. in Dragoon Mtns 
Ond overlain by Is. containing Middle Dev. fossils. In Mule Mtns it underiles Dev. 
Is. and overlies o bed of porphyritic andeslte which rests on schists. 

F. L; Ransome, 1904 (U. S. G. S. P. P. 21, p. 28). I t Is proboble the so-colled 
Drogoon otzltes of Drogoon ond Mule Mtns are stratigraphically the same, but 
Dumble not only omitted to establish this correlation, but has rather obscured 
it by several statements revealing misconceptions of geol. structure not altogether 
surprising considering the ropid character of his reconnaissance. If, for ex
ample, the two Dragoon qtzites ore properly correlated by Dumble, the reported 
occurrence of 40 ft, of Is, underlying the qtzite in Dragoon Mtns seems, in light 
of work in Mule Mtns, to require conflrmation, since In lat ter range the so-called 
Dragoon qtzite rests with a basal cgl, upon pre-Camb. schists. As base of the::e 
schists is nowhere exposed, ond as the only granitic rocks In Bisbee quad, are 
post-Carbt, Dumble's stotement that the schists hove a thickness of only 300 
ft, and rest upon granite Is mlsleoding. I t was ot first Intended to use in this 
rept the term Dragoon qtzite for the basal sed, fm. of Bisbee quad., but for 
reasons ju,st Indicated this name has been reluctantly abandoned and that of 
Bolsa qtzite adopted in Its stead. 

D r a g o o n a n se r ies . 

A t e r m i n t r o d u c e d by C. [ R . ] K e y e s fo r l o w e r p a r t of C a m b . rocks of 

N. Mex. a n d Ar iz . N a m e d for D r a g o o n M t n s , SE , Ar iz , (See h i s Con

spec tu s of geol . fms . of N. Mex. , 1915, pp . 4, 6.) 

D r a n e y l i m e s t o n e . ( I n G a n n e t t g r o u p . ) 

C r e t a c e o u s ( ? ) : S o u t h e a s t e r n I d a h o . 

G. R. Mansfleld and P. V. Roundy, 1916 (U. S. G. S. P. P. 98. pp. 76, 83). Draney 
la.—Fairly massive Is., compact, gray ; weathering dirty white. ThicknesB 200± 
ft. Underlies Tygee ss. and overlies Bechler cgl.; all in Gannett group. Named 
for exposure on top of ridge about IM mi. E. of Draney Ranch, on Tygee Creek, 
sec. 10, T. 8 S., R. 46 E., Boise raerldian. May be Jurassic. 
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Draytonville conglomerate member (of Kings Mountain quartzite). 
Cambrian (probably Lower) : Southern North Carolina and northwestern 

South Carolina. 
A. Keith ond D. B. Sterrett, 1931 (U. S. G. S. Gaffney-Eangs Mtn toUo, .No. 222). 

Draytonville cgl. memb.—Hard, heavy-bedded cgl., now alraost a gneiss. Thick
ness 25 to 50 ft. Basal memb. ot Kings Mtn qtzite. 

Named for exposures on Draytonville Mtn, Cherokee Co., S. C. 

Dresbach sandstone. 
Upper Cambrian: Southern Minnesota and Wisconsin, Iowa, and north

western Illinois. 
N. H, WineheU, 1886 (Minn, Geol, Nat, His t Surv. 14tli Ann. Rept., pp, 334-337). 

Dresbach aa.—Gray micaceous ss. which is known recently as Dresbach ss., from 
a town In Winona Co., Minn., where It Is wrought for construction. Lies 200 
f t below St. Lawrence Is. In vicinity of Winona. Is separated from underlying 
Hinckley ss. by shales [which he both includc^d in and excluded from his St. 
Croix fm., and which he later named Dreabach ah.] . 

N. H, WlncheU, 1888 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol, 2) , assigned 
thicknesses of 50-82 ft. to Dresbach sandrock of Minn, and applied Dresbach ah. 
to underlying sh. He described Dresbach sandrock of Dakota C )̂., Minn., as con
sisting of 60 ft. of sandrock resting on 20 ft. of gray sandy sh., and as overlying 
Dresbach sh., the upper 70 ft. of which consists of blue sh. 

C. D. Waleott, 1914 (Smithsonian Misc. Coll., vol. 57, p. 354, from Ulrich/a mas., 
J9H). Dresbach ss. cveriies Eau Claire ss., newly defined fm., named tor exposures 
a t mouth of Eau Claire River, Wis. 

F. W. Sardeson, 1916 (U. S. G. S. Minneapolls-St Paul folio. No. 201). Dresbach aa. 
is named for Dresbach, Minn., where obout 200 ft. of frioble white and Ught 
greenish gray ss. belonging to the fm. Is exposed beneath Franconia ss. There is 
still difference of opinion as to lower limit of Dresbach ss., but it includes lowermost 
of coarse white, cross-bedded woter-beoring sss. thot are penetrated by deep 
borings in these quads. 

E. O. Ulrlch, 1924 (Wis. Acad. Scl, Trans,, vol, 21, pp, 71-93), deflned Dreabach aa. 
of SW, Wis, as underlying Ironton memb,- of Franconia ss. ond overiying Eou Clolre 
sh, [The Ironton memb, had previously been Included in Dresbach ss,] 

C, R. Stauffer, 1925 (Jour, GeoL, vol, 33, p, 709), At Dresbach, Minn,, the 
Dreabach fm. underlies Franconia ss. (which Is 102 ft, thick) and consists of 
(descending): (1) Ss,, often massive but usually sandy shales, 28"f t , ; (2) ss,, 
ma,s8lve, white to yellowish or brown, with Dicelomua politus and Hyolithea 
primordialls common, 19 '8" ; (3) ss., massive, gray to white or yellowish to buff 
and.brown, well shown In old quarry, vei-y fossiliferous, and 18 ft. thick; (4) as. 
and sandy sh. alternating, white to bluish, often cross-bedded, well exposed along 
river bank or In lower quarry, very fossiliferous, 22 '6" . 

E. Peterson, 1929 (Buffalo Soc Nat. Scl. Bull., vol. 14, No. 2) . Dreabach fm.— 
Underlies Franconia ss. with suggested conformity, but there is some evidence of 
erosion interval btw. deposition of the two fms., and initial Franconio deposits are 
believed to be reworked Dresbach sands. Thickness of Dresbach btw. 300 and 400 
f t , but apparently considerably thinner a t some locaUtles. At surface the lower 
limit of characteristic fauna usually indicates base of Dresbach. In wells the base 
of blue shales present in lower part of fm. is usually taken as lower limit. The 
Dresbach fm: of Minn, has been traced horizontally ond vertically into the "Eau 
Clolre" ot Wis. The lack ot either a lltbological or poleontologlcal break btw. 
them makes it evident they are really one strat . unit. Although the outcrops In 
and around Dresbach are a t slightly higher horizon than those In vicinity of 
Eau Claire, the similarity of faunas Is too great to warrant separotlon Into two 
fras. Confusion would be ovolded by dropping name "Eau Claire" for o port of 
the fra., and retaining only the original narae—Dreabach. The unfossiliferous 
coarse ss. of subaerlal origin referred by Ulrlch and others to the Dresbach raay 
or raay not be a shore phase and contemp. with part of t rue Dresbach of type 
area. However, no such deposit Is present In type section. Renaming this sub
aerlal deposit-would help to avoid confusion. 

A. C. Trowbridge and G. I. Atwater, 1934 (Geol. Soc. Am. BuU., vol. 45, pp. 38-45, 
79). Dresbach fm. should Include all beds htw. base of Mount Simon ss. and 
base of Ironton raerab. of Franconia ss. The upper ss. ot this series ot beds (which 
Is 60-^6 ft. thick and has heretofore been colled Dreabach sa.) is here renamed 
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Oalesville memb.; tbe underlying 200 ft. of ss. ond sh. are here caUed £ai t Claire 
memb.; aiid the basal 200 f t of ss. are called Mount Simon memb. The Dresbach 
as thus deflned Includes all beds exposed at Dresbach, Minn, and it rests (uncon.?) 
upon the red clastic series. I t would Include sorae beds that have been called 
Hinckley as., but we believe these beds are the Mount Simon ss. and that type 
Hinckley IB older and belongs to red clastic series. If future work should prove 
tha t type Hinckley is same as Mount Simon ss., then latter norae should be 
obondoned, as Hinckley hos priority. 

J . M. Wonenmacher, W. H. Twenhofel, ond G. O. Raasch, 1934 (Am. Jour. Set, 5th, 
VOL 28, p. 10). The differentiation of Mount Simon ss., "Eau Claire trllobite beds," 
and the upper ss. is extremely questionable, as all are composed of ss. and no 
uncon. has been detected in the sequence. Writers incUne to view that there is 
only a single fm., which they propose to designate Dresbach. The Dresbach would 
Include topmost ss., Eau Clolre silty ss., ond Mount Simon ss. 

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Cont Kane. Geol. Soc, pp. 83, 88-90). 
Dresbach fm. Is here used to include (descending) Golesville merab., Eau Claire 
memb., and Mount Simon memb. The Galesville and Eou Claire members are 
exposed at Dresbach, Minn. The Franconia of Minn. Survey In places includes 
upper part of Galesville memb. and their Dresbach Includes in places the lower 
part of Galesville merab. and all ot Eau Claire merab. and in other places is 
Galesville ond Eau Claire. [Trowbridge's sections describe all of Franconia and 
Dresbach j t Dresbach as composed of ss., with shaly beds a t base of his Eau 
Claire memb. Fig. 1 of this 1935 rept. shows Dresbach ot HI. GeoL Survey = 
Golesville memb. of Trowbridge et ol, and thot Dresbach ss. of Wis. and Minn. 
Surveys Includes his Galesville, Eou Claire, and Mount Simon members. The sec
tion of Dresbach fm. at Galesville (by Twenhofel and G. O. Raasch) divides It 
Into 86 ft. of GalesvUle raerab. and 81 ft. of Eou Clolre raemb. On pp. 127 and 
189 ore s ta tements : In central Wis. the Dresbach ss. fra. is recognizable but Mount 
Simon, Eau Clolre, ond Golesville members con be distinguished only with diffi
culty If a t all. I t is this fact which led Trowbridge and Atwater, Twenhofel and 
Raasch to demote the fm. names proposed by Ulrieh to memb, names, (See also 
paper by Twenhofel, Raasch, and Thwaltes, Geol, Soc Am, Bull., vol. 46, No. 11, 
1935, pp. 1687-1744.)] 

The U, S, Geol. Survey at present appUes Dresbach ss. to the beds overlying 
Eau Claire ss. and underlying Ironton memb. of Franconia ss., or to unit 
which Trowbridge and Atwater have renamed Galesville memb, 

tDresbach shale. 
Upper Cambrian: Southeastern Minnesota, 
N. H, WlncheU, 1888 (Minn, Geol. N o t Hist. Surv. Final Rept., vol. 2, p. 304). 

Dresbach ah.—The lowest sh. seen at Dresbach [Winona Co.] consists ot 40 ft. 
of gray sh. underlain by 35 ft. of green sh. Is overlain by Dresbach ss. and 
underlain by so-called Potsdam ss. [On p. 82 he defines Dresbach sh. ot deep well 
a t Hastings, Dakota Co., as consisting of (descending) : Blue sh., 70 f t ; sand 
and pulverized green sand, 20 f t ; and dolomltlc grit with gray sb. and sand, 
5 f t ] 

See also under Dresbach ss. and Franconia ss.; also see Eau Claire ss. In 
some early repts these shales have been called "St. Croix shales." In 
later repts they have been named Eau Claire, 

Dresden sandstone. (In Pottsville formation.) 
Pennsylvanian: Southeastern Ohio. 
B. Orton, 1884 (Ohio Geol. Surv. vol. 5, pp. 919, 920,. 991). Dresden as., 10 to 20 

ft. thick, lies in interval btw. Upper Mercer clay and Lower Mercer ore. In Hock
ing Valley fleld. [On p. 991 Is said to be same as Upper Conoquennessing ss., 
and is shown os occurring below Lower Mercer cool, as overlain by Union Fur
nace block ore, and underlain by Quakertown coal.] 

P r o b a b l y n a m e d for D r e s d e n , M u s k i n g u m Co. 

D r e s d e n a m p h i b o l i t e . 

P r e - C a m b r i a n : N o r t h e r n N e w T o r k ( A d i r o n d a c k s ) . 

H. L. Ailing, 1918 (N. Y. State Mus. Bull. 199). A paro-amphlbolite, 120 ft. thick. 
Included in GrenvUle series. Lies stratigropblcolly beneath Hague gneiss. Type 
loc. is Dresden Twp, Washington Co. 
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D r e w s L a k e g r a n i t e . 

Ca rbon i f e rous ( ? ) : N o r t h e a s t e r n M a i n e ( A r o o s t o o k C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. BuU. 165. pp. 106-107, 148-149). Drews Lake 
granite.—The granite from Ludlow quarry is considered typical for Drews Lake 
d i s t I t exhibits two well-raorked varieties in different parts of quarry. The 
highest rock exposed by the workmen has a grayish-white color in hand specimen 
and Its surface is sprinkled inconspicuously with dark specks ; quartz is prominent. 
I n bottom of quarry the granite becomes a dark-groy variety. In which the dark 
components assume a leading rOle ond the quartz Is scarcely noticeable under 
microscope. Transitions btw. these two types occur. Both types ore of medium 
groined uniform texture, with no porphyritic tendency. Naraed for exposures near 
Drews Lake, W. of Houlton, Aroostook Co. 

On t h e 1933 geol. m a p of Ma ine , by A. K e i t h , t h e g r a n i t e W. of D r e w s 

L a k e i s m a p p e d a s Carbf . a n d t h e s e d i m e n t s s u r r o u n d i n g t h e l a k e a s S i l . 

D r i p p i n g S p r i n g q u a r t z i t e . (Of A p a c h e g roup . ) 
P r e - C a m b r i a n : C e u t r a l Ar i zona . 

P. L. Ransome, 1903 (U. S. G. S. P. P. 12). Dripping Spring qtzite, 400 ft. thick, 
is top fm. of Apache group in Globe copper d i s t It overlies Bornes cgl. and is 
overlain by Globe Is. Lower 175 f t consists ot massive beds of streaked buff and 
pink qtzite. Upper part consists of thinner-bedded, hard, laminated, rusty-colored 
qtzite. 

F. L. Ransome, 1911 (Min. and Scl. Press, June 3, 1911), Recent work In Ray 
quad,, which adjoins Globe quad, ou S., has revealed that Dripping Spring qtzite 
a s mapped in Globe quad. Included two qtzites, each 400 t t . thick, separated by 
250 t t of cherty Is, The name Dripping Spring is restricted to the lower qtzite. 

F. L. Ransome, 1915 (Wash. Acad. Sci. Jour., vol. 5, pp. 380-385). The Is. overiying 
Dripping Spring qtzite restricted is here named Mescal Is. and the overlying qtzite 
Is here named Troy qtzite. The upper part of Dripping Spring qtzite consists of 
thin flaggy and rusty beds; the middle part consists of fairly massive bods of 
even-grained buff or pinkish qtzite with flaggy variegated red, brown, and gray beds 
and some layers of red and grayish sh. ; lower third is hard, fine-grained arkosic 
qtzite striped by alternating bands ot dull-red, dark-gray, and nearly black colors. 
Thickness 400 to 500 ft. 

N a m e d fo r D r i p p i n g S p r i n g M t n s , Globe quad. , w h i c h o w e t h e i r bo ld ly 

s c a r p e d o u t l i n e s t o t h e s e q t z i t e s a n d t h e u n d e r l y i n g B a r n e s ogl. 

Dr isco l l s a n d . 
A s u b s u r f a c e s a n d in F a y e t t e ss. of Dr iscol l pool, D u v a l Co., T e x . 

D r i v i n g C r e e k f o r m a t i o n . 

P r e - C a m b r i a n : O n t a r i o . 

R. ffi. McConnell, 1926 (Ont. Dept Mines 35th Ann. Rept , pt. 2. p. 13). 

D r o o p s a n d s t o n e . ( I n Bluefield f o r m a t i o n . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t Vi rg in ia a n d s o u t h w e s t e r n V i r g i n i a 

(GUes C o u n t y ) . 
D. B. Reger, 1926 (W. Va. GeoL Surv. Rept. Mercer, Monroe, ond Summers Counties, 

pp. 300, 415). Droop ss.—Usually white, very coarse and soft, weathering Into 
white sand. Thickness 5 to 60 tt. Overlies Talcott sh. and underlies Possumtrot 
sh. ; all members of Bluefield group [fm.]. Type loc. on Droop Mtn, Pocahontas 
Co., W. Va., in vicinity of Spice, Mt. Zion Church, and West Droop School. Also 
observed In Mercer, Monroe, and Summers Counties, W, Va,, and iu Giles Co,, Va, 

D r u m l i m e s t o n e . ( I n K a n s a s Ci ty g roup , K a n s a s , ) 

D r u m l i m e s t o n e m e m b e r (of K a n s a s Ci ty f o r m a t i o n , M i s s o u r i ) , 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h w e s t e r n Missour i , s o u t h e a s t e r n 

N e b r a s k a , a n d s o u t h w e s t e r n I o w a , 

G. I. Adams, 1903 (U. S. G. S. Bull. 211, pp. 37, 03, 66). Drum Is.—Fossiliferous 
Is., 25 to 40 tt. thick, overlying Cherryvale sh. and underlying Chanute sh. 

I n K a n s , t h e K a n s a s Ci ty i s t r e a t e d a s a g r o u p a n d t h e D r u m a s a fm. 

T h e t e r m s " D r u m g r o u p " a n d " D r u m Is." h a v e been u sed in c e n t r a l 
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northern Okla. to include (descending) Dewey Is,, Nellie Bly fm,, and 

Hogshooter Is., but that usage has been discontinued. 

The Drum Is. of Hinds and Greene (1915 rept.) at Kansas City is now 

stated (N. D. Newell, Kans. Geol. Surv. BuU. 21, 1985, p. 40, and K. C. 

Moore, Kans. Geol. Surv. Bull. 22, 1936, pp. 104-105) to be an older 

Is., the type WestervUle. The Cherryvale sh. has been subdivided by 

R. C. Moore into 5 members, the upper one of which he has named 

Quivira sh. The true Drum is now divided by Kans. Geol. Surv. (R. C. 

Moo.-e, BtUl. 22, 1936) into 2 members, Corbin City Is. (oolitic) above 

and Cement City Is. (nonoolltic) below. According to Newell (19S5) 

these 2 members are uncon. R. C. Moore states (Bull. 22, 1936) Drum is 

2 to 60 ft. thick, has been traced from Okla. line to Kansas City, and 

has been identified a t various places in northern Mo., Iowa, and Nebr. 

(See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.) 

Named for Drum Creek, Montgomery Co., SE. Kans. 

iDrum group. 

Pennsylvanian: Northeastern Oklahoma. 

C. N. Gould, 1025 (Okla. Geol. Surv. Bull. 35, pp. 73-74), used Di-um group to Include 
(descending) Dewey 16.. Nellie Bly fm., and Hogshooter Is., and this usage of name 

was foUowed lu several sub.sequent repts but has now been discontinued. 

Drumlummon porphyry. 

Tertiary (late?) : Western central Montana (Marysville district) . 

J. BarreU, 1907 (U. S. G. S. P. P. 57). Drumlummon porphyry dikes.—Younger than 
Marysville bathollth. [Mapped on Drumlummon Hill, just S, of Marysville. The 
Marysville bathollth is probably late Cret or Tert. and niay be as young as Mio. 
(Personal communication from J. T. Pardee.)] 

D r u m m o n d . 

N a m e app l i ed by C. [ R . ] K e y e s ( P a n . - A m . G e o t , vol. 46, 19'2(;) t o 'TiO f t o t 
c l ays of Mid T e r t l c a g e " in Mont . D e r i v a t i o n of iianu; iiiiknowii. 

D r u r y s h a l e a n d s a n d s t o n e m e m b e r . ( I n P o t t s v i l l e f o r m a t i o u . ) 

P e n n . s y l v a n i a n : S o u t h w e s t e r n I l l ino i s ( C a r b o n d a l e ( i i i a d r a n g l e ) . 
J. E. Lamar, 1925 (III. Geol. Surv. Bull. 48, pp. 23, 01-95, and map). The Drurt/ 

sh. and sa. memb. of PottsvUle fm. is composed of sh., sandy sh., slialy ss, nnd ss., 
with the flrst three pre<lominant. Most characteristic lithologic features are the 
sandy shales and shaly sss. which weather fo a plastic buff, cream or gray, sandy clay. 
Another typical feature is the fine and very flne-grained, thin, irregularly bedded ss. 
which weathers white with pink blotches commonly mottling the white surface. 
Clay Inclusions, irregular current ripple marks, and mica are common. The ss. is 
locally qtzitic and not micaceous. Carbonaceous material occurs throughout as thin 
partings or laminae. Small lenses ot coal are present in W. part of quad. Thick
ness 50 to 120 ft. Lies conformably on t ick Creek ss. merali. of Pottsvilli.' and is 
conformably overialn by Makanda ss. memb. Named for excellent exposures along 
Drury Creek, particularly In bluffs S. of Makanda, Jackson Co. 

t D r y bone l i m e s t o n e . 

A desc r ip t i ve t e r m or ig ina l ly ai iplied to Neva Is. liy Swal low, acoordiiiK to 

C. N . Gould (1925) . 

D r y s h a l e . ( I n W a b a u n s e e g r o u p . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 22, 2.10, etc.). Dry sh. is lieje 
opplled to shaly beds, 5 to 20 ft. or more thick, that separate Dover is. from iiesi 
higher (Grandhaven) Is. Is bluish gray and for most part clayey, hui sMinly hni.,-
appear in places. In southeru Kans. a thin coal occurs near top. Is well-
deflned unit from Sliuwnc,' Co.. Kans., S. to Okla. line, bot lo N. it cnnlesces wiili 
Frif-drieh sh. above and 'Jrnndliavou is., which disappears, althoniih it is possihlt.' 
the Grandhaven beds grade laterally into the sh. Where the sh. btw. Dovi.'r and 
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Jim Creek lss. cannot be subdivided it may be called Dru-Friedrich eh. Type loc. 
Dry Creek, SW. of Emporia, In sec 5, T. 20 S., R. 11 E. 

This name appears to have first appeared in print, without definition, in 
a table by R. C. Moore published opp. p. 14 of Univ. Kans. Bull. 20, May 1, 
1935. 

Dry Creek shale. 
Upper Cambrian: Central southern and western central Montana. 
A. C. Peale, 1893 (U. S. G. S, Bull, 110). Dry Creek ahalea.—Shales or shaly calc 

sss. which rest on tho glauconitic or pebbly layers that cap the mottled lss. of 
Gallatin fm. In Threeforks region and are overlain by the pebbly Iss. forming top 
memb. of the Gallatin. Outcrops obscure in most places.. Best exposure seen 
is on Dry Creek [NE. corner of Threeforks quad.] , where thickness is 3 0 + ft. Here 
they consist of brownish-yellow, red, and pink sss,, sacCbaroidal, breaking into 
thin laminae, with streaks and seams of calclte. No fossils. 

A. C. Peale, 1896 (U. S. G. S. Threeforks folio. No, 24), Dry Creek ahalea, 
consisting of 30 ft. of brownish, yellow, red, and pink saccharoldal sholCB ond thin-
bedded sss., ore ovcrluin by 145 ft, of light-colored lomlnated lss., pebbly through
out and glauconitic. [Type loc ot Dry Creek sh. is in NE. corner of Threeforks 
quad.) 

W. H. Weed, 1S99 (U. S. G. S. Fort Benton folio. No. 55). The brick-red sholes 
and Iss. constitutin.g Dry Creek sh. are overlain by 100 ft. of Yogo Is. 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns folio. No, 56), The reddish 
arglll, or aren, bods of Dry Creek sh., usually about 40 ft. thick, are underlain 
by Pilgrim Is, ond overloin by Yogo Is,, which consists of gray or mottled Is, with 
o few loyers of interbedded sh, 

A, Knopt 1913 (U. S, G, S, Bull, 527, p. 91), DrtI Creek sh. of Helena dist, [NW, of 
Threeforks quod.] consists of 40 ft. of light-colored brownish-yellow, red, ond pink 
shales and calc. ss. Correlated on basis of lithology and strat . position with Dry 
Creek-sh. of Threeforks and Little Belt regions. 

C. F. Deiss, 1936 (Geol. Soc Am. Bull , voL 47, No, 8, pp, 1258-1342), proposed tha t 
Yogo la. be discarded, and deflned Dry Creek sh, as uncon. overlain by Dev. 
rocks. In upper part of Ids D:y Creek sh. he included a great thickness ot Lss. 

Dry Creek formation. 
Eocene: Northern California (Chico quadrangle). 
V. T. Allen, 1929 (Cali t Unlv. Pub., Bull. Dept. Geol. Set, vol. 18, No. 14, pp. 

367-369, 400, 401, 403). Above the Chico ss. (Cret.) ot Oroville Table Mm are 
gray shales with flakes of biotite and casts ot Eocene fossils, overlain conformably 
by 8 0 ± ft. of light-colored biotite sands containing fragments of wood and leaves. 
Apparently it was from those shales that Turner collected casts of Corbicula. 
Best section is exposed in steep-walled vaUey formed by a tributary of Dry 
Creek. Thickness of fm. probably over ISO ft. The name Dry Creek fm. is 
suggested for these beds, from tbe tributary along which the section is displayed. 
Conformably underlies lone fm., which hore consists of white quartz-anauxitc 
sands aud clays, cross-bedded. 

D r y Creek s a n d s t o n e m e m b e r , 

M i s s i s s i p p i a n : S o u t l i e r n I n d i a n a ( W a s h i n g t o n , L a w r e n c e , a n d J a c k s o n 

C o u n t i e s ) . 
P, B, Stockdale, 1931 (Ind. Dept. Cons., Div, Geol. Pub, 98, pp, 70, 238, 243, 246). 

Dry Creek sa. memb. of Edwardsville fm.—Persistent bed of heavy ss., not for 
above middle of Edwardsville fm., of suflBclent areol extent to be considered a 
memb. Lies higher In Edwardsville fm. than Brownstown Hills ss. raemb., i ts 
strot. position being 60 to 65 ft. below top of Edwardsville. I t is very fine
grained SB., with some clay, and of gray to buff color. In ravine tributary to 
Dry Creek and along road S. center sec. 35, T, 6 N., R. 2 E., 3 mi. S. of Norman 
Station, It is 4 ft. thick; on road W. of Norman Station it is 2 ft. thick; and S. 
ot Norman Station it is 5 ft. thick. It rests on a blue to blue-gray, very sandy 
sh. or shelly ss. Named for prominence along Dry Creek, both E. and W. of 
Jnckson-tawrenco Co. line. 

D r y F o r k erosiot i cycle. 
N a m e app l i ed by G. R. Mansfield ( J o u r . G e o t , vol. 32, 1",)24, p . 485) to a 

Pleist, erosion cycle in SE, Idaho, 
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Dublin blue shale. 
Middle Devonian: Central Ohio. 
E, Claypole, 1903 (Am, GeoL, vol, 32, pp. 19, 20, 34, 35). Dublin blue ah.—Thin 

shaly beds, known as blue lss,, 32 ft, thick; fossiliferous In lower part but barren 
and flinty above. Overlain by thin-bedded blue Cornlferous-Hamilton Is., and under
lain by "Bone bed" [p. 34 states lies few ft. above "Bone bed"], which rests on 
Columbus Is. Of Marcellus age. 

Forms lower part of Delaware Is. 

Named for exposures along Scioto River near Dublin, Franklin Co. 

Dubois greenstone. 

Pre-Cambrian: Central western Coloradg (Gunnison River region). 
J . F. Hunter, 1925 (U. S. G. S. Bull. 777). Dubois greenstone.—A series of meta

morphosed basic rocks of class called metabasites by Hackman, comprising horn
blende gneisses, araphibole schists, chlorite schists, and basic associates that 
extend in o zone of varying width (1 to 4 ml.) and persistency from Lake Fork 
of Gunnison River on W. to beyond South Beover Creek on E. Belong to the 
metamorphlc complex of Gunnison River region, and believed to be younger than 
most of the schist and gneiss complex. Named for exposures at old mining comp 
of Dubois, on Goose Creek. Assigned to Archean. 

On 1935 geol. map of Colo, this fm. was included in Gunnison River series, 
which comprises the oldest exposed pre-Camb. rocks of Colo. The 
terms "Algonkian system" and "Archean system" having been discarded 
by U. S. Geol. Survey, the Dubois greenstone is now classified as pre-
Camb. 

Du Bois limestone. ( In Topeka limestone.) 

Pennsylvanian: Southwestern Iowa, southeastern Nebra.ska,,northeastern 
Kansas, and northwestern Missourt 

G. E. Condra, 1927 (Nebr. Geoi. Surv. BuU. 1, 2d ser., pp. 42. 52, 53). DuBois Is.— 
One or two dark blue, dense, fossiliferous lss. forming large flat blocks. Thick
ness 2% ft. near DuBoifl, Nebr., 1' 1" In Kans. and Mo. Underiles Holt sh. and 
overlies Turner Creek sh., all Included in Topeka Is. Named for exposures on 
Turner Creek SE. of DuBois, Nebr. [This Is deflnition followed by R. C. Moore 
and G. E. Condra In their Oct. 1932 revised classlflcatlon chart of Penn. rocks 
of Kans. and Nebr. and by R. C. Moore In bis 19.36 classiflcation (Kans. Geol. 
Surv. Bull. 22).] 

Dubose sands nnd clays. 

Eocene (Jackson) : Southeastern Texas (Gonzales County). 

A. C. EUIsor, 1933 (A. A. P. G. Bull., vol. 17, No. 11, pp. 1,'!02, 1314, e t c ) , Dubose 
aanda and clays.—Series of sands and fossiliferous green nnd bi-own shales with 
beds of volcanic ash and glass, also beds of ashy, peaty shales ; numerous septaria 
and cone-in-cone concretions. One exceptionally definite boulder horizon Is exposed 
on Sandies Crock, Dubose Ranch, Gonzales Co., where Catahoula "rice sands" lie 
nncon. on Dubose zone. Lies stratigraphically above Stone's Switch sand and 
below CaUiham sand, all zones In Whitsett fm. as here deflned. 

Dubuque formation. (In Richmond group.) 

Upper Ordovician: Eastern Iowa, southeastern Minnesota, southwestern 

Wisconsin, and northwestern Illinois. 
F. W. Sardeson, 1907 (GeoL Soc. Am. Bull., vol, 18, p. 193), Dubuque /m.—Irregular 

Is. and" Interlaminated carbonaceous shales, 10 ft. thick at Dubuque, Iowa, extend
ing from "cap rock" below up to blue shales of Maquoketa memb. of Maquoketa 
series. Coincides with Triplicia bed or zone, and forms basal part of Maquoketa 
series or stage. Overlain by Maquoketa fm, proper and underlain by Galena fm. 

E. 0. Ulrlch, 1924 (Wis. Acad. Scl. Trans., vol, 21, pp, 71-93), Dubuque Is. Is basal 
Richmond, and older than Fernvale Is, [which to S. underlies Maquoketa sh.J, and 
older than Maquoketa sh. In western Wis. and lowo the Maquoketa overlies 
Dubuque fm. where Dubuque is present. 

See also under Volga sh-alea. 

A. C. Trowbridge et al, 1935 (Rept Olh Ann. Fleld Conf. Kans. Geol. Soc, fig. 1. p. 61, 
etc.), classify Dubuque ns of Tionton oge and include It In atilenn- group, os they 
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call the Galena dol. On p. 27 Trowbridge stoted Prosser, StewortvUIe, ond Dubuque 
can be seen in Jo Doviess Co., III. 

N a m e d for D u b u q u e , D u b u q u e Co., I o w a . 

D u b u q u e t e r r a n e . 

Q u a t e r n a r y : I o w a . 
C. [R.] Keyes, 1914 (Iowa Acad. Scl. Proc, vol. 21, p. 186). Dubuque terrane.— 

Clays (geest), 10 ft, thick, of pre-Nebraeko age. Assigned to early Quaternary or 
Epicene series. 

P r o b a b l y n a m e d for D u b u q u e , o r D u b u q u e Co. 

D u c h e s n e l imes tone . 
C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol. 41, pp. 38, 300), Duchesne la.—Shales and 

Is,, 250 ft, thick, underlying Bishop ss. In Utah, Stratigraphically uncon, above 
McElmo fm,, and compose basal fm, of Flaming Gorge series, Moy correspond 
exactly to the similar Sundance shales and limestone, [Derivation of name not 
stoted,] 

Acco rd ing to A. A. B a k e r , C. H . D a n e , a n d J , B . Rees lde , J r . , 1936 (U. S. 
G. S, P . P , 183, c h a r t opp, p, 4 0 ) , t h e B i s h o p ss . a n d D u c h e s n e is . of 
K e y e s a r e = E n t r a d a ss, a n d C a r m e l fm,, b o t h Upi)er J u r a s s i c . 

D u c h e s n e fo rma t ion , 

O l i g o c e n e : N o r t h e a s t e r n U t a h ( U i n t a B a s i n ) . 

0 . A, Peterson, 19:12 (Carnegie Mus. Annals, vol, 21, No, 2, pp, 61-63, pl, 1) . 
Duchesjie fm.—Name proposed (upon suggestion of Prof. W. B. Scott of Prince
ton Univ.) for the Olig. fm. named "Upper Uinta" by Peterson and Kay In 
Cornegie Mus. Annals, vol, 20, pp. 293-305, 1931. This Olig. horizon, 1,372 ft. 
thick, rests upon Upper Eocene (Horizon C) in Uinto Bosin. Duchesne River (In 
Duchesne Co., Utah, which bos Its source on S. side of Uinto Mtns.) troverses these 
Basal Olig. beds before its confluence with Green River Vi ml. below Ouroy, Utah. 
The area covered by these Olig. strata has an E.-W. extent of approx. 80"mi., and 
seldom exceeds 12 to 15 ml. in N'.-S. direction along N. margin of i:inta Bosln. 
From Randlette westward, along Duchesne River, these Olig. beds are quite clearly 
defined from underlying Uinta series (Horizon C). They consist of sss. that weather 
out to reddish brown cliffs, which rest on softer clays (Horizon C of the DInta) 
along the streams and on the divides btw. Lake Fork, "Dry Gulch," Duchesne, ond 
the course of other rivers. Although o tentative division was made by Peterson 
and Kay btw. the Duchesne beds and the underlying Uinta s trata eastward from 
Randlette, the distinction btw. the two horizons Is not so clear toward eastern end 
of basin. The relationship of fauna of Duchesne Ollg. is less sharply deflned from 
that of underlying Uinta (Horizon C) than is usuaUy the case In superimposed 
horizons of other localities, but there is an advance corresponding to that of the 
lithological change noted. The Ollg. may thus be regarded as a horizon perfectly 
transitional btw. Upper Eocene and Chadron horizon of White River series of 
S. Dak. But the Sage Creek beds of Mont, may have to be placed btw. the 
Chadron of Nebr. and Dakota and the Duchesne series oC Utah. The Duchesne 
Olig. is overlain by talus of Bishop cgl. 

J. L. Kay, 1934 (Carnegie Mus. Annals, voL 23, pp. 357-359, map, pis. 45, 46) . 
Duchesne fm. (proposed by I'rof. W, B, Scott) is preoccupied by Keyes' name 
for a Jurassic Is. A new name Is required for Ollg, fm,, but writer feels that 
there will be less confusion If ' 'Duchesne" is retained In the new term. At Prof. 
Scott's suggestion the name Duche.tne River Is now proposed for the lower Ollg. fm. 
of Uinta P.asin, Utah. To S. the fm. lies conformably on horizon C of Uinta 
Eocene, but with greater or less uncon, on older rocks along Its N. border. The 
fm. is divided into 3 named horizons. [For deflnitions of these 3 horizons see under 
Randlett horizon.] 

Diicl iesne R i v e r f o r m a t i o n . 

O l i g o c e n e : N o r t h e a s t e r n U t a h . 
See 1934 e n t r y u n d e r D u c h e s n e fm. 

D u c k C r e e k f o r m a t i o n . ( I n W a s h i t a g roup . ) 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : N o r t h e a s t e r n T e x a s a n d c e n t r a l 

s o u t h e r n O k l a h o m a . 
R. T. Hill. 1891 (Geol. Soc. Am. Bull., vol. 2, pp. 504, 516). Duck Creek chalk.— 

Crumbling white chalky Is. alternating with chalky marls. Thickness 100 f t 
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OverUes Kiamltia clays and nnderUes Fort Worth Is. In Ind. Ter. and Grayson ond 
Cooke Counties, Tex. Included in Washita div. [group]. 

W. M. Wlnton and W. S. Adkins, 1919 (Univ. Tex. Bull. 1931), divided Duck Creek fm. 
Into several merabers and proposed a restriction of narae to basal 2 members. 
(See 1919 entry under Fort Worth Is.) 

T h e U. S. Geol. S u r v e y s t i l l u s e s t h e o r ig ina l deflni t ion of t h i s n a m e . 

N a m e d fo r D u c k Creek , G r a y s o n Co., T e x . 

t D u c k C r e e k l imes tone . 
t D u c k Creek l i m y m a r l . 
I D u c k Creek m a r l . 
t D u c k Creek m a r l y l ime. 

See 1919 e n t r y u n d e r F o r t W o r t h Is. 

t D u d l e y l imes tone . 

t D u d l e y se r ies . 

O r d o v i c i a n : N e w York . 

T. A. Conrad, 1839 (N. Y. Geol. Snrv. 3d Rept., pp. 58-59), applied Dudley Is. and 
Dudley series to Is. exposed at Dudley, which he originally believed, from contained 
fossils, to be younger than Trenton Is., but which he flnally concluded corresponds 
In age to Trenton Is. 

D u d l e y s h a l e . ( I n P l e a s a n t o n g r o u p , K a n s a s . ) 

D u d l e y s h a l e m e m b e r (of P l e a s a n t o n f o r m a t i o n , M i s s o u r i ) . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

O. L Adams, 1903 (U. S. G. S. Bull. 211, p. 34). Dudley «ft.—Shales, about 150 ft. 
thick, with some ss. and some thin Is., overlying Parsons Is. and underlying 
Hertha Is. Top fm. of Pleasanton group In Kans. In SE. Kans. Is basal memb. 
of Coffeyviile tm. Underlies Hertho Is. ond overlies Porsons fm. 

T h i s deflni t ion of D u d l e y sh. w a s fol lowed fo r m a n y yea r s . 

R. C. Moore, 1932 (Kons. Geol. Soc. 6th Ann. Field Cont (Juldebook, p. 89). Nome 
Dudley ah. Is now to be applied to sh. above the Lenapah and beneath the pre-
Missourl uncon., which lies a t base -ot Bourbon group [new name]. (This is a 
reatriction of Dudley sh. (to lower par t ) . This deflnition was also adopted by 
Moore ond G. E. Condro In their Oct. 1932 revised classlflcatlon chort of Penn. 
rocks of Kans. and Nebr.] 

N. D. Newell, 1935 (Kons. Geol. Surv. Bull. 21, p. 19). Because Des Molnes-
Mlssourl bdy lies within ond probably near base of Dudley sh. it Is advisable 
to abandon Dudley. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22. p. 67). Dudley sh. discarded^ It 
presumably Includes upper Des Moines beds and lower Missouri sh. and ss. equlv. 
to Bourbon fra. New narae Memorial sh. Introduced for Dudley sh. as deflned by 
Moore In 1932. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. T h e U. S. G e o t 
S u r v e y h a s no t b a d occas ion to cons ide r t h e s e modifled def ini t ions . 

N a m e d for Dud ley , Neosho Co., K a n s . 

Duffin l imes tone . 

Upper Devon ian : E a s t - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1905 (Ky. Geol. Surv. Bull. 6, p. 145) and 1006 (Ky. Geol. Surv. BuU. 
7, p. 97). Duffin layer.—Brownlsli-yellow Is.. 2 inches to 12 ft. thick, having 
brecciated appearance, forming top of Dev. Is. In Lincoln, Montgomery, Boyle, 
Clark, and Garrard Counties. Overlnin by Ohio all. and underlain by other Dev. 
lss. [See also under Boyle Is.] 

T. B. Savage, 1929 (Geol, Soc. Am. Bull., vol. 40, p. 112), stated that DuflJn tossils 
suggest Tully (Upper Dev.) time. 

T. E. Savase, 1930 (Ky. Geol. Surv., ser. 6. vol. 33, pp. 1-21), transferred Duffin 
layer to New Albany sh., because a t m.iny places In Ky. lenses and layers of a 
Is. or dol. similar In composition to Duffin layer and in some places carrying similar 
fossils, are interbedded in the black sli. for 9 to 15 ft. above its base, and stoted 
tiiot this indicates that basal sandy dolomitic Duffin layer belongs with New 
Albany period of deposition rather than with underlying Middle Dev. Ig. 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES 6 3 9 

T. K. Savage, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 218, 234). Diffin la.— 
In Estlll and Powell Counties hos furnished o Tully founo, which wos also present 
In lenses or bonds of similar Is. thot was interbedded with the block New Albony 
sh. for severol ft. obove hose of thot fm. Founa Usted. 

N a m e d for D u f l n cu t , % m l . N . of J i m c t l o n Ci ty , Boyle Co. 

D u g o u t c l ay a n d g rave l . 

Miocene a n d P U o c e n e : W e s t e r n T e x a s . 

J . A. Udden, 1907 (Unlv. Tex. BuU. 93, pp. 17, 68). Dugout claya and graveU.— 
Nonfossiilferous cloys, silts, sandB, and gravels, chiefly the finer sediments; 100 
to 300 ft. thick. Overlie Cret, and ore undoubtedly older than alluvial deposits 
in valley of Elo Grande, for they lie a t higher level and have suffered extensive 
erosion. Possibly an old aUuvlal drift laid down by TomUlo Creek. Assigned 
to Mio. and PUo. 

N a m e d for D u g o u t wells , n e a r BoquUlas , B r e w s t e r Co. 

Dugou t beds . 
P e n n s y l v a n i a n : T r a n s - P e c o s T e x a s ( M a r a t h o n B a s i n ) . 

C. L. Baker and W. F. Bowman, 1917 (Univ. Tex. BuU. 1753, pp. 104-105) Usted 
fossUs from beds exposed in vldni ty of Dugout Creek at Payne's ranch westward 
to "Permo-Carbf." contact, which they assigned to Tesnus fm. 

C. L. Baker, 1928 (A. A. P. G. Bull., vol. 12, No. 11, pp. 1111-1116). [Discusses 
recent papers by C. Schuchert (Am. Jour. ScL, 5th, vol. 14, 1927, pp. 382-401) 
and P. B. and R. E. King (Unlv. Tex. Bnll. 2801, 1928, pp. 109-145), and 
criticises their reference to Gaptonk fm. of the beds on Dugout Creek, W. ot 
town of Marathon. He s ta tes : ] Lithologlcolly the strota show' more differ
ences .thon resemblonces. The s t ra ta W, of Marathon have no coarse heavy cgls.; 
the sss. are different and hove none of the typical groy Is. beds of development com
parable with those of true Gaptonk, Greatest resemblance Is in the shales. Im
possible to trace Gaptank westward into the strata W. of Marathon, because of 
wide belt of oUuvium, Writer originally included these s trata with the Tesnus 
because they lithologically resemble that fra, more than any other known fra. 
He StUl thinks it possible they may be a raarine equlv, of the Tesnus, although 
of late yeors he hos been more Inclined to consider them, ot least In port, the 
equlv. of the Strawn of central Tex., which they faunally and lithologically resemble 
more than ony other known fm. in central Tex. Although originally reluctant to 
publish a new name for these strata, the writer, who was flrst to describe them 
ond to collect ond identify fossils from them, will now propose for them the 
nome Dugout beda, his original fleld name. Writer still believes them to be older 
thon Ooptank fm. 

P. B. King, 1931 (Unlv. Tex. BulL 3038, pp. 31, 45r46, 49). Evidence obtained 
by writer and R. E. King Indicate "Dugout beds" of Baker are of Gaptank age. 
Their Gaptank age was originally announced by Schuchert and was restated by 
R. E. King ond writer. The beds contain diognostic fossils, which indicate Can
yon and Cisco age. Differences in lithology btw. type Gaptank and Dugout beds 
is explained by fact that raoveraents Inaugurating the Coballos disturbance had 
already begun in mid-Goptonk time, but these early phases were essentially local, 
so that the cgls. a t Gap Took ore of Canyon age, while those W. of Marothon are 
somewhat younger and of different composition. The beds on Dugout Creek con
sist of 1,500± ft. ot olternotlng sss. ond sholes, with one, perhaps two, thin beds 
of gray Is., and, a t base, 20 ft. of gray, granular, in places conglomeratic. Is. pass
ing upward into flne-grained sondy Is. This basol Is. contoins Chaetetea mUlepora-
ceua and Fuaulinella meeki, and is considered t o = t h e Chaetctes Is. that forms bose 
of Goptonk fm. in type oreo. I t is underlain by shales and sss. assigned to 
Haymond fra. Along Dugout Creek overthrust the Gaptank has been overriden 
by great mass of pre-Carbf. rocks. 

D u k e s b o u l d e r bed . 

P l e i s t o c e n e : S o u t h e a s t e r n M a s s a c h u s e t t s ( M a r t h a s V i n e y a r d ) a n d sou th 

e a s t e r n R h o d e I s l a n d (Block I s l a n d ) . 
J. B. Woodworth and E. Wigglesworth, 1934 (Etarvord Coll. Mus. Comp. Zool. Mem.. 

vol. 52, p. 163). Dukea boulder bed.—A remarkoble bed of gloclal bowlders en
tirely free from clay; locally cemented by limonlte. Overlies Aquinnah cgl. and 
underUes Weyquosque fm. Occurs only a t Gay Head Cliffs fold on Marthas 
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Vineyard and at Clay Heod on Block Island. Named for occurrence in Dukes Co., 
Mass, Correlated with early port of Nebraskan stage of Mississippi Valley region, 

D u l e y L a k e g r o u p . 
P r e - C a m b r i a n : L a b r a d o r . 

J. E. Gill, C, Tolman, and H. M. Bannerman, 1935 (Geol. Soc. Am. Proc. 1934, p. 78). 

D u l u t h g a b b r o . 
P r e - C a m b r l a n ( m i d d l e o r l a t e K e w e e n a w a n ) : N o r t h e a s t e r n Minneso ta , 

n o r t h e r n Wiscons in , a n d n o r t h e r n P e n i n s u l a of Mich igan . 

R. D. Irving, 1883 (U. S. G. 8. 3d Ann. Kept., pp. 124, 134), described very coarse 
gabbros (Bod River gobbros and Duluth gabbroa) ot base of Keweenow series. 

J . M. Clements, 1903 (D. S. G. S. Mon. 45, p. 397). Duluth gabbro.—Varies from 
coarse-graiined granular rock to relatively flne-grained rock; also in places possesses 
a gneissic structure. Named for development near Duluth, Minn. Is intrusive. 

T h i s i n t r u s i v e fm. is n o w r e g a r d e d a s m i d d l e o r l a t e k e w e e n a w a n . 

t D u l u t h g r o u p . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e a s t e r n M i n n e s o t a . 

B. D. Irving, 1883 (U. S. G. S. 3d Ann. Rept , pl. 14, pp. 134, 142-146, 185; also 
U. S. G. S. Mon. 5, p. 266). Duluth group.—Succession of heavy but sharply 
deflned beds of very flne-grained but aphanltic rocks belonging to ashbed type of 
diabases ond diabase porphyrites, and including a few beds of rather coarse
grained orthoclase free gobbro and a little Interleaved detrltal material. Thick
ness 5,000 ft. Included In Keweenaw series. Exposed along N. side of St. Louis 
Elver up to Duluth. 

A. H. Elftman, 1898 (Am. GeoL, vol. 21, pp. 90-109, 175-188, and map). Part 
of Duluth group of Irving la Included in my Temperance River memb. and part of 
it In my Beaver Bay diabase. 

D u l u t h g r a n i t e . 
T r a d e n a m e of s t o n e q u a r r i e d f r o m D u l u t h gabb ro . 

D u l u t h . 
N a m e app l i ed to a g lac ia l l ake , of P le i s t . age , a n d to Its beaches , in L a k e 

S u p e r i o r region. 

D u m b l e beds . 
See S w a l l o w belt, t e r r a n e , o r fms. 

D u n l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

Robt. Hay, 1887 (Kans. Acad. Scl. Trans., vol. 10, p. 7) . Dun Is.—Ls., 100 ft. 
thick, in middle of Interval btw. Fail Biver ss. and Neodesha lss. In Wilson Co. 
Probably same as thick Humboldt Is. of Neosho Valley, having same irregularity 
of structure and apparently same fossils. Separated from underlying Neodesha 
ss. by 80 to 100 ft. of sh. and from overlying Fall River ss. by 145 ft. of sh.. Is., 
and ss. 

B. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 124). tDun Is. of Hay Included 
Plattsburg, Vilas, and Stanton fras. 

N a m e d for D u n , Wi l son Co. 

D u n b a r se r ies . 

C a r l w n l f e r o u s ( M i s s i s s i p p i a n ?) : N o v a Scot ia . 

P. D. Trosk and K. F. Mother, 1927 (Wash. Acod. Set Jour., voL 17, p. 324). 

D u n c a n che r t . 
M i s s i s s i p p i a n : N o r t h e r n Ca l i fo rn i a (Co l fax q u a d r a n g l e ) . 

W. Lindgren, 1900 (U. S. G. S. Colfox folio, No. 66, p. 2). Frora Duncan Peok 
there extends across North Fork of American River to vicinity of Monumental 
HIU a belt of gray or brown chert, referred to as Duncan cheri. It is well exposed 
in canyons near Canada HUl and in canyon of the moln river. This chert Is in oil 
probability not of clastic origin, and may hove been derived from Is. by a process 
of slliclflcatlon. Included In Blue Canyon fm. 
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D u n c a n f o r m a t i o n . 

C re t aceous ( ? ) : B r i t i s h Columbia . 

C. H. Clapp, 1917 (Canada Geol. Surv. Mem. 96, p. 232). [Assigned to Cret . ; but 
M. F. Bancroft (Canada Geol. Surv. Surara. Rept. 1917, pt. B, p. 36, 1918) 
assigned Duncan series to pre-Carab., B. C ] 

D u n c a n s a n d s t o n e . 

P e r m i a n : C e n t r a l s o u t h e r n a n d s o u t h w e s t e r n O k l a h o m a . 
C. N. Gould, 1924 (A. A. P. G. Bull., vol. 8, pp. 324-341, map). Duncan aa.—Consists 

of two, sometimes three, ledges of white or buff ss., sometimes dolomltlc, separoted 
by shales. Thickness 75 to 250 ft. To N. of its max. development It is difflcult to 
trace. Underiles Chlckssbo fm. and overlies Lower Enid. The Chickasha and 
Duncon correspond to Upper Enid. The presence or absence of a continuous uncon. 
at its top and base is still a mooted question. Forms on escorpment jus t N. of 
Duncon, Stephens Co. [This is approved deflnition of Duncan ss. On p. 313 of 
publication above cited R. W. Sawyer applied name Dunoon aa. to Gould's Duncan 
ss. and overlying Chickasha fm.] 

T h i s SS. ( w h i c h h a s been m a p p e d on 1926 Okla . geol. m a p f rom i t s t y p e l o c , 
in S t e p h e n s Co., Okla. , to Red R i v e r ) is n o w k n o w n to b e s a m e a s S a n 
Angelo ss . of Tex . , w h i c h h a s m a n y y e a r s p r i o r i t y a n d h a s been t r a c e d 
f rom i t s tyjie loc. ( i n T o m Green Co., Tex . ) to D u n c a n , Okla . (See 1928 
e n t r y u n d e r S a n Ange lo ss . ) On 1932 pre l . ed. of T e x . geol. m a p S a n 
Ange lo ss . h a s been m a p p e d u p t o R e d R i v e r . 

D u n c a n g r e e n s t o n e . 
P r e - C a m b r i a n : O n t a r i o . 

R. G. McConnell, 1926 (Ont Dept Mines 35th Ann. Rept , pt. 2, p. 14). 

D u n d a s f o r m a t i o n . 
Uppe r O r d o v i c i a n : T o r o n t o , O n t a r i o . 
W. A. Parks, 1924 (Geol. Soc. Am. Bull., vol. 35, pp. 103-104). The s t ra ta a t 

Toronto, Ont., lying btw. black Utica shales and red Queenston shales are divisible 
into an upper series comparable with the Richmond and o lower series showing 
oCanities with both the Puloskl of N. Y. ond the Maysville of Ohio. It is proposed 
to name the lower dlv. Dundas fm. ond to divide It Into four members (descend
ing) : Credit, Humber, Davenport, Roaedale. [Founo discussed,] While raony 
species range throughout the fra,, each raemb, bos its dlstlncUve founa; these 
founos ore os difflcult to correlote os thot of the fm, os o whole. The prevolllng 
groy shales contoln raony hard, discontinuous layers. These ore of two kinds— 
fossUIferous lss. and cole, sss,, generolly without fossils. Both types vory from 
apparent beds to small lenses. [Type loc. not stated.] 

I n 1927 (Geol . Soc. Am. BuU., vol. 38, p . 229) P a r k s s t a t e d t h a t D u n d a s fm. 
r e s t s con fo rmab ly on Utfca sb . See a l so H u m e ( C a n a d a Geol. Surv . , 
Econ . Geol. ser . . No. 9, p . 23, 1982) a n d C o l e m a n ( O n t D e p t . MUies 41s t 
A n n . B e p t , p t . 7, p . 3 , 1932) . 

D u n d e e l i m e s t o n e . 

Midd le D e v o n i a n : M i c h i g a n ( L o w e r P e n i n s u l a ) . 
A. C. Lane, as reported by M. E. Wadsworth, 1893 (Mich. Geol. Snrv. Rept. 1891 

and 1892, p. 66). Dundee la., 40 to 160 f t thick, underUes Traverse group and 
OverUes Monroe beds. 

A. C. Lane, 1895 (Mich. GcoL Surv. voL 5, p t 2) . Dundee la.—Buff, yellow, or 
almost white calc. rocks, 40 to 160 ft. thick. Underlies Traverse gronp and 
overlies Monroe beds. 

N a m e d for e x p o s u r e s a t D u n d e e , Mich . 

D u n d e r b e r g s h a l e . 
U p p e r C a m b r i a n : E a s t e r n N e v a d a ( E u r e k a d i s t r i c t a n d n e i g h b o r i n g 

r e g i o n s ) . 
C. D. Wolcott, 1908 (Smithsonian Misc. ColL, voL 53, No. 1812, p. 184, footnote). 

As result of conference with Mr. Arnold Hogue, Dunderberg ah. is Introduced to 
replace Hamburg ah., the nome Hamburg being retolned for Homburg Is. 

N a m e d for e x p o s u r e s oppos i t e D u n d e r b e r g m i n e . E u r e k a d is t . 
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Dunderbergian series. 
A name applied by C. [R.] Keyes, 1923 (Pan-Am. Geot, vol. 40, pp. 53, 78), 

to Dunderberg sh. of Nev. 

Dunham dolomite. 
Lower Cambrian: Quebec. 
T. H. Clark, 1934 (GeoL Soc. Am. BuU., vol. 45, No. 1, pp. 6, 10). 

Dunkard sand. 
Name applied by driUers to Mahoning ss. memb. of Conemaugh fm. (Penn.), 

from fact that oil was struck in it near mouth of Dunkard Creek, Greene 
Co., Pa., in 1860. The name has also been applied to Saltsburg and 
Mahoning sss. combined. In Ohio the term has been applied to the 300-
foot sand, in Allegheny fm. 

Dunkard group. 
Permian: Southwestern Pennsylvania, western Maryland, eastern Ohio, and 

northern West Virginia. 
I. C. White, 1891 (U. S. G. S. Bull. 65, p. 22). Dunkard Creek aeries.—On Dunkard 

Creek, Greene Co., Pa,, includes 165 ft. concealed beds above Giimore ss. and extends 
down to base of Cassville shales. 

The above accords with present deflnition of Dunkard group, which is now 
divided Into Greene fm. (above), extending down to top of Upper Wash
ington Is. memb., and Wa.shington fm, (below). The U. S. Geol. Survey 
classifies the Dunkard deposits as a group within Perm, series, but 
present Pa, Geol, Survey classifles them as a series within Perm, system. 

tDunkard Creek series. 
See under Dunkard group. 

Dunkirk shale (also Dunkirk sandstone). 
Upper Devonian: Western New Tork, 
J, M, Clarke, 1903 (N, T. Stote Mus. Hdb. 19, p. 24 and chart). In Loke Erie 

section the succession [of Naples beds] Is varied by introduction of a third band 
of black sh. lying above horizon ot Westhill flags. This Is Dunkirk sh. Overlain 
by Portland sh. and underloln by Angola sh., both of which contain on abun
dance of Noples fossils. 

D. D. Luther, 1903 (N. Y. State Mus. Bull. 69, pp. 1019-1029). Dunkirk black sh., 
53 to 55 ft. thick, underlies Portland groy sholes and overUes Silver Creek shales. 
Included in Portage group of Lake Erie region. 

C. A. Hartnagel, 1912.(N. Y. State Mus. Hdb. 19, p. 78 and chart). The Dunkirk sh. 
is a black sh. occurring next above horizon of Grimes ss., apparently within basal 
Gard(^au. [In chart, however, he placed It beneoth Gordeau flags.] The fm. Is 
regarded as local, not having been observed outside of Chautauqua Co. The term 
"Portland" has been used locally to designate certain shales and flags lying above 
Dunkirk sh. As this term is preoccupied, and it is now evident that these beds 
are embraced in upper Gardeau, the narae Oardeau will be used to include these 
beds. [In chart the underlying fm. Is called Hanover] Included In Portage. 
Named for Dunkirk, Oiautauqua Co. 

F. Houghton, 1914 (Buffalo Soc, Nat Scl, Bull,, vol, 11, pp, 4, 7-65), Dunkirk sh. 
excluded from Gardeau sh, of Erie Co., because It is distinct enough to worront 
our excluding i t Overlain by Gordeou sh., and underlain by Hanover sh. 
Included in Portage. 

G. H. Chadwick, 1919 (Geol, Soc, Am, BuU,, vol. 30, p. 157), Dunkirk black ah. 
included in Chemung. Overlain by Gowanda ("Portland") beds and discon. 
underlain by Hanover shales. 

G. E. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69). Dunkirk sh. of Chau
tauqua Co. is overlain by Gowanda sh. and underlain by Hanover sh. ; in Cat
taraugus Co. it Is overlain by Gowanda beds and underlain by WIscoy sh. (In 
part^Hanover sh.). Assigned to Chemung. Equiv. to upper part of Cayuta sh. 
raemb. of Chemung. 

G. H. Chadwick, 1924 (N. Y. State Mus. Bull. 251. pp. 149-157). Dunkirk black sh. 
extends from Van Buren Point, on Lake Erie, to HoUand, where it Is over 160 ft. 
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thick, 'i'wo characteristic (and unlike) septarlan zones divide It into three mem
bers, throughout this distance, the upper of which was included by Luther in bis 
overlying Portland shales. Included In Chemung group, Underiles Gowanda beds 
and overUes Hanover sh, 

W. Goldring, 1931 (N, Y, State Mus, Hdb. 10, p. 369), included In the Chemung the 
Dunkirk sh. and all overlying beds up to top of Chadakoin of Chadwick. 

G. I t Chadwlck, 1933 (Pan-Am. GeoL, vol, 60), included FaU Creek cgl. in Dunkirk 
sh., making it basal bed of the Dunkirk. He repeated this classlflcatlon In Geol. 
Soc. Am. Bull., vol. 46, No. 2, p. 323, 1935. In both repts he transferred to his 
Canadaway group (q. v.) Dunkirk sh. and all overlying beds up to top of 
Northeast sh. 

I n S t e u b e n a n d a d j a c e n t c o u n t i e s of s o u t h - c e n t r a l N. T . t h e D u n k i r k Is a 

ss. a n d is caUed D u n k i r k ss. T o W . t b e fm. is sb . a n d i s ca l led 

D u n k i r k sh. 

t D u n l a p l imes tone . 
P e n n . s y l v a n i a n : E a s t e r n K a n s a s . 

M. Z. Kirk. 1896 (Kans. Unlv. Geol. Surv. vol. 1, pp. 81, 82). Dunlap la.—Two Iss., 
separat<;d by 9 to 20 ft. of sh. Separated from overlying Cottonwood Falls Is. by 
25 to 30 ft. of sh. and from underlying .Americus Is. by 50 ft. ot sh. 

F o r m a n y y e a r s c o n s i d e r e d s a m e a s l a t e r b u t b e t t e r - e s t a b l i s h e d n a m e N e v a 

Is. Acco rd ing to C o n d r a (Nebr . Geol. Su rv . P a p e r No. 1, 1933, p . 8) 

it i nc ludes m o r e t h a n t r u e Neva Is. a n d is = h i s G r e n o l a fm. See u n d e r 

Oreno la fm. and N e v a Is. 

N a m e d for D u n l a p , M o r r i s Co. 

D u n l a p f o r m a t i o n . 

L o w e r J u r a s s i c : S o u t h w e s t e r n N e v a d a ( T o n o p a h a n d H a w t h o r n e 

q u a d r a n g l e s ) . 

S. W. Muller and H. G. Ferguson, 1936 (Geol. Soc. Am. Bull., vol. 47, pp, 241-252). 
Dunlap fm.—Upper part dominantly red to brown ss, containing much volconic 
material and probably conslderoble woter-Iald tuffs, cgls, (principolly of Is, peb
bles), and varying amounts of volcanic rocks. In Gabbs Valley Range and central 
part of Excelsior Mtns volcanic rocks predominate In upper part, but elsewhere 
they ore subordinote; they consist of andeslte, quartz lotlte, and rhyollte flows 
and breccias, and are generally much altered. Lower par t of fra. Is commonly 
conglomeratic, and a characteristic feature is presence of enormous fan cones of 
unsorted angular material from fra, against which it rests. In places these 
fangls. contain lenses of Is., sh., ss., and bedded cgl. Thickness of fm. 4,000-f-
f t Assigned to Lower Jurassic and correlated with middle (?) Llossic of 
Europe. Few fossils. In New York Canyon it locally rests on Sunrise fm. 
(Lower Jurassic) with apparent conformity. Elsewhere It rests uncon. on all 
older fms. of the section. Named for Dunlap Canyon, in Pilot Mtns, In upper part 
of which o considerable thickness ot lower part of fm. is exposed. 

D u n l a p s and . 
A s u b s u r f a c e sand, of Ord . age, in H e a l d t o n field. C a r t e r Co., s o u t h e r n 

Okla. , w h i c h l ies a t 2,716 to 2,749 ft. dep th . 

D u n l a p Q u a r r y s a n d s t o n e m e m b e r . 
Miocene ? ( l ower ?) : S o u t h e a s t e r n T e x a s . 

B. C. Renlck, 1936 (Unlv. Tex. Bull. 3619, table opp. p. 17, and p. 64). Dunlap 
Quarry as. memb. of Catahoula fm.—.\ massive conglomeratic noncalc. ss. present 
In lower part of Catahoula fm. from eastern Grimes Co. to northern Fayette Co. 
Consists of coarse rice sand, tuffaceous sand, grit, and cgt, and locally grades 
Into tuff. Where present Is 4 to 25 ft. thick. Well exposed in large quarry on 
G. W. Dunlap 165-acre tract, in SE. part of E. M. MUllcan survey, 2.4 ml. S. 17° 
E. of MUllcan, Brazos Co, 

t D u n n e l l o n f o r m a t i o n . 
P l iocene ( l o w e r ) : N o r t h e r n F l o r i d a . 

E. H. Sellards, 1910 (Fla. Geol. Surv. 3d Ann. Rept , pp. 22-35). Dunnellon fm.— 
The hard-rock phosphate in Suwannee, Columbia, Alachua, Marlon, Citrus, and 
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Hernando Counties. A mixture of materials, largely residual, from several fras., 
from Lower Olig. to at least as late as PUo. Consists of sands, clays, boulders, 
cgls., pebble cgl., and phosphote rock. Although exceedingly variable frora 
place to place, the prevailing phase of fm, is feebly coherent, more or less phos
phatic Ught-gray sands. Overlies Ocala Is, and underlies the red clayey sand 
stratum known to miners as hordpon. 

In a later (1914) publication Sellards abandoned the name "Dunnellon fm,," 

stating that it was not separable from Alachua clay, which has priority. 

0 . P. Hay, however, in 1919 (Am, Jour, Sci,, 4th, vol, 47, pp, 373-375) 

expressed opinion tha t Sellards' Dunnellon fra, is probably early (Ne

braskan) Pleist, According to studies of Julia Gardner these deposits 

are same as Alachua fin, 

C, W. Cooke and S, Mossom, 1929 (Fla. GeoL Surv. 20th Ann. R e p t ) . The deposits 
to which Sellards applied name "Dunnellon fm." are Included in Alachua fm., 
and "Dunnellon fm." has been abandoned. 

N a m e d for e x p o s u r e s a t DunneUon, Mar ion Co, 

D u Noi r m e m b e r (of Ga l l a t i n f o r m a t i o n ) . 

Uppe r C a m b r i a n : W e s t e r n W y o m i n g ( W i n d River M o u n t a i n s and Owl 
C r e e k - B r i d g e r u p l i f t ) , 

B, M, MUler, 1936 (Jour. GeoL, vol. 44, No. 2, pp. 124-127. etc.). Du Noir memb.— 
Lower div. of Gallatin fm. In Wind River Mtns and-Owl Creek-Bridger uplift. 
Largely massive, dark-gray Is. mottled with yellowish brown and filled with brown 
oolites. In most sections contains 1 to 3 ft. ot calc. ss. in middle and usually 
has 1 0 + ft. of laminated Is. and glauconitic pebbly Is. at base. Av. thickness of 
memb. 4 0 ± ft. Fossils. Type section Is along Warm Springs Creek, 2 rai. W. of 
Du Noir, in NW. part of Wind River Mtns. The name is not applied In Gros 
Ventre and Teton Mtns, where the lower Iss. of the Gallatin are twice as thick 
as In Wind River Mtns. Overlies Gros Ventre fm. (or, in some areas, Depass fm.) 
and underlies middle shaly merab, of the Gallatin, 

D u n v e g a n s a n d s t o n e . 
U p p e r C r e t a c e o u s : B r i t i s h Co lumbia and Alber ta , 

G. M, Dawson, 1881 (Ara. J o u r Sci., 3d, vol. 21, p, 392; and Conada GeoL Surv, 
Rept. 1879—80, p. 15B). Dunvegan ss.—Sandstones in Peace River region, Conada, 
correlated in part with Belly River beds. 

Du Page limestone. 
Upper Ordovician (Richmond) : Northeastern Illinois. 
See under Aux Sable Is. 

Duplin marL (In Chesapeake group.) 

Miocene (upper) : Coastal Plain of North CaroUna (south of Hatteras 
axis) . South Carolina, and along Savannah River in eastern Georgia. 

W. H. Dall, 1898 (U, S, G, S,, 18th Ann, Rept,, pt, 2, p, 388; puhlLshed in 1897 as 
55th Cone.. 2d sess.. H. Doc. 5) . Duplin beds.—Late Mio. raarls of Duplin Co.. 
N. C. See Conrad, Ara. Jour. ScL, 1st, vol. XII [XLI], 1841, pp. 335-343. [Con
rad described the deposits but did not name them.] 

W. B. Clark, B. L. Miller, and L W. Stephenson, 1912 (N. C. Geol. and Econ. Surv., 
vol. 3, pp. 236-249, 297-298, 321-323). Duplin fm.—UnconsoUdated sands, aren. 
clays, ond shell marls representing latest phase of Mio. deposition in region S. of 
Neuse River. North of Neuse River the Yorktown tm. occupies sorae strot. posi
tion that Duplin s trata do in S. port of Stote, and the two fms. may be in part 
contemp. The differences in faunas, however, render It Inadvisable to Include them 
in a single fm. In regions where Duplin strata occur no other deposits of Mio. 
age have thus far been recognized, and wherever the basal beds are exposed the 
fm. is seen to rest uncon. on Cret. or Eo. Btrata. In vicinity of Mount Olive the 
DupUn fm. rests on the Trent [now proved to be of lower Mio. age], with which 
it Is markedly uncon. In vicinity of Wilmington the Duplin beds are found 
immediately overlying Castle Hayne deposits. The fm. Is uncon. overlain by either 
Waccamaw raarl (Plio.) or by Pleist. deposits. Thickness about 100 ft. In 
vicinity of Lake Waccaraaw an unusual phase ot Duplin fm, is developed. Out-
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cropping olong bluff on N, shore of lake there Is o compact fossiliferous Is, that 
contains many casts of Molluscan shells, Crepidula being especially abundant. This 
Is, Is overlain by a loose characteristic shell raorl and underlain by yellowlsh-brown 
sand that at base contains some phosphatlc pebbles and water-worn casts of 
Cret, fossils. This phose of Duplin fm, is not known to occur elsewhere In Stote, 
though It Is well developed along Peedee River In S. C, portlculorly in vicinity 
of Bostlck. 

Is now considered to be=upper part of Yorktown fm. to N: and upper part 
of Choctawhatchee fm. of Fla, (See C, W, Cooke, U. S. G, S. BuU. 867, 
1936.) 

Named for exposures in Duplin Co., N, C, especially in Natural Well SW, of 
Magnolia, 

Duquesne limestone, (In Conemaugh formation,) 
Pennsylvanian: Western Pennsylvania, 
M, E. Johnson, 1929 (Po, Topog, and Geol, Surv, Atlos, No. 27, Pittsburgh quad., 

pp. 31, 60, 61). Duquesne le.—A thin fresh-woter Is. which occasionally appears 
In Pittsburgh quad, directly below or within a few ft. of base of Duquesne cool, 
which lies Just below Birmingham sh. Is most conspicuous In that port of bluff 
on N. side of Allegheny River which foces Herrs Island, ottolnlng its greatest 
thickness ( 3 ^ ft.) directly opp. N. end of the Island. Overlain by Dnquesne clay. 
[Apporently named for Duquesne, which Is in Pittsburgh quad. The name 
Duqueane clay applies to cloy beneath Duquesne cool.] 

D u r a n g o t i l l . 

D u r a n g o glac ia l s t a g e . 

P le i s tocene (p re -Wiscons in ) : S o u t h w e s t e r n Colorado . 
W. W. Atwood and K. F. Mather (U. S. G. S. P. P. 95, p. 14, map, 1915; Geot 

Soc, Am. Bull., vol. 35, p. 122, 1924; U. S. G. S. P. P. 166, 1932). Durango t i l l— 
Glacial drift of a Pleist. stage intermediate btw. Wisconsin stage and Cerro stage 
(the oldest Pleist. stage in SW. Colo.). The time covered by the drift to be 
called Durango glacial stage. Replaces "Bighorn glacial epoch," "Bighorn mo
raine," etc., the name Bighorn being preoccupied. Named for Durango, It seems 
to us likely that this stoge ls = Iowon stage. 

Durango sand member (of Taylor mar l ) . 
Upper Cretaceous (Gulf series) : Eastern Texas. 
C. H, Done ond L, W, Stephenson, 1928 (A. A, P, G, BuU,, vol, 12, p, 51). The 

base of the sondy beds within the Taylor is o definite, sharply marked contact 
most of way from southern Hill Co. to Bell Co. line, about 350 to 400 ft. obove top 
of Austin chalk, and above this contact in McLennan and Falls Counties is o sand 
of recognizable continuity ond importance, to which name Durango aand memb. 
is here given. In Foils Co. It is thick, and 1.2 ml. S. of Chilton it consists o t : 
(1) 50 ft. of soft calc. sand with some layers of hard groy calc. ss. and a few 
interbedded layers of irregular gray clay, underlain by (2) 15 tt. of thin-bedded 
calc. ss. and softer chalky cross-bedded sond, with, in lower holf, thin beds carrying 
many comminuted shells, larger shell frogments, subangulor grlt-slzed groins of 
block phosphatlc material, ond o few flsh teeth. From this locollty the sond 
extends SW. through Durongo to small settlement of Theo, on Bell-FoUs Co. Une. 
In vicinity of Durongo it is apparently transitional into underlying marl of the 
Taylor. 

D u r a z n o fo rma t ion . 
Age ( ? ) : Mexico. 
R. T. HiU, 1904 (Greene Consolidated Gold Co. [Prospectus], p. 16). 

Durbia formation. 
Silurian (Niagaran) : Southwestern Ohio. 
A. F. Foerste, 1917 (Ohio Jour. Set, vol. 17, p. 187). DurMn fm.—Proposed to 

include all of dolomitic series—the Euphemlo, Springfleld, and CedarviUe dolomites 
(ascending order). Named for exposures at Mills quarries, about 1 mi. E. of 
Durbln and about 1 ml. SW. of Springfleld, O. The Sprlngfleld and CedarviUe 
dolomites are also well exposed Immediately NE. of Durbln. [In 1936 (Denison 
Univ. Bull., Jour. Scl. Uib., vol. 30, pp. 136-137) Foerste stated these rocks are 
of Lockport age.] 
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D u r h a m q u a r t z d io r i t e . 

D e v o n i a n ( ? ) : S o u t h e a s t e r n N e w H a m p s h i r e . 

A. Wandke, 1922 (Am. Jour. Set, 5th, vol. 4, p. 149). Durham quartz diorite.—An 
elongated body tha t extends from 2 ml. SW. of Exeter, N. H., to within % m t 
of RoIIlngsford, N. H. Chiefly quartz diorite, but grades from a basic margin to an 
acidic Interior. Includes o marginal pha.se of gabbro. quartz norite, quartz gabbro, 
quartz auglte gabbro; an interraediote phose of quartz augite diorite, quartz diorite, 
and quartz biotite diorite; and a central phase of granodiorite, granite, and granite 
apl i te Age, Dev. ( 7). Named for exposures through Durham Twp, Strafford Co. 

D u s k i n f o r m a t i o n . 

S a m e a s D u s k i n Creek fm. 

D u s k i n Creek f o r m a t i o n . 

P e n n s y l v a n i a n ( e a r l y P o t t s v U l e ) : S o u t h e a s t e r n Tennessee ( R h e a C o u n t y ) . 

W. A. Nelson, 1925 (Tenn. Dept Ed., Div. Geol. Bull. 33A). [Duakin fm. used 
on pp. 30, 39, 63, and In headings on pp. 68, 170, 179; Duskin Oreek fm. used In 
heading on p. 53, where occurs flrst description.] Top fm. of Lee group In 
Southern Tenn. coal fleld. I ts top memb. is a heovy, thick-bedded, very hord, 
yellowish ss., of which 75 ft. remains uneroded. Underlying port of fm. consists 
of about 160 ft. of sh. with o few thin-bedded, shaly, impure sss. The sh. Is usually 
of dork-blue or gray color and contains several coal beds. In some places the sh. 
is Iron-stolned ond weathers into long, thin slivers. The fm. varies in thickness 
from 0 to 250 ft. I t rests on Rockcastle ss. Well exposed on Duskin Creek, a 
tributary of PIney Creek, which flows by Spring City, Rheo Co. 

D u t c h Creek s a n d s t o n e . 
Midd le D e v o n i a n : S o u t h w e s t e r n I l l ino i s a n d e a s t e r n Missour i . 
T. E. Savage, 1920 (Am. Jour. Set, 4th, voL 49, pp. 170-171, 175). Dutch Creek sa.— 

Iron-stained, reddish-brown or yellow, rather coarse grains of quartz sand cemented 
with iron oxide. In layers 10 to 24 Inches thick. Thickness 0 to 30 ft. Grades 
into overlying Grand Tower Is. and rests conformably on Clear Creek chert 
Outcrops at raony places In Union and Alexander Counties, III., and Is present In 
eastern Mo. Named for exposures along Dutch Creek, In SW. part of Union Co., 
HI. Fossils (Onondaga) listed. 

D u t c h Creek f o r m a t i o n . 

P r e - C a m b r i a n : B r i t i s h Co lumbia . 

J. F. Walker, 1926 (Canada Geol. Surv. Mem. 148, p. 7) . 

D u t c n e r s a n d se r ies . 
A se r i e s of s u b s u r f a c e s a n d s , of e a r l y P e n n . ( C h e r o k e e ) age , in Okla . , 

ly ing lower t h a n Bar t l e svUle a n d B u r g e s s s a n d s . T h i c k n e s s 0 to 
2 0 0 ± ft. 

D u t c h m a n ' s c o n g l o m e r a t e lens . 

D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a ( W a r r e n C o u n t y ) . 

K. E. Caster, 1934 (BqUs. Am. PaL, vol. 21, No. 71, table opp. p. 61, 84). Dutch-
man'a cgl. lens.—Local cgl. lens In Amity sh. of Warren oreo. Nomed for good 
exposures olong Dutchman's Run, o tributary of Allegany River in Mead Twp, 
Warren Co. 

D w a l e sha l e . 
P e n n s y l v a n i a n : E a s t e r n K e n t u c k y ( F l o y d C o u n t y ) . 

W. C. Morse, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, p. 296). The lowest and oldest 
fossiliferous bed that was studied In the region [stretching from Tug Fork of Big 
Sandy River at Borderland on E. to North Fork of Kentucky River at Copeland 
on W.] may be designated Dwale ahalea, from town of Dwale, where they are 
associated with Prestonburg No. 1 coal, which underlies them. They lie 45 ft. 
below Elklns Fork shales. The fossils came from the dump of the abandoned mine 
of Dwale Coal Co. V4 ml. NW. of Dwale, Floyd Co. They belong to Lingula 
carbonaria, and hence the shales may represent bracklsh-water deposits rather 
than marine. 

http://pha.se
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Dyberry glomerate. 
Upper Devonian or Mississippian: Northeastern Pennsylvania (Susque

hanna, Wayne, Bradford, and WyonUng Cotmties). 
B. WlUard, 1936 (Geol. Soc Am. Bull., vol. 47, No. 4, pp. 571, 578, etc). White 

reported 'Is." in lower part of Cherry Rldge group [and named It Cherry Ridge la.]. 
The term Is misleading, but the stratum (or strata) is important. His description 
Is eiceUent: "An agglomeration of chips of si. and sh.—fishbone fragments— 
pieces of fossUized wood—and often a large quantity of sand—all cemented together 
with lime." It Is Ught-gray when fresh ; weathers black, pitted. Probably more 
thon 1 such bed exists in Cherry Rldge fm. Be It one or severol, the nome Dyberry 
glomerate .la proposed for It, from Dyberry Creek ond Twp, In Woyne Co., where 
residuol boulders ore scattered over surface. Probably In place In headwaters of 
creek near Cold Spring, Lebanon Twp. Writer has found this glomerate a valuable 
guide to Cherry Ridge fm. In Susquehanna, Wayne, and parts of Brodford ond 
Wyoming Counties. It is lost In eastern Bradford Co. and may give out in 
northern Monroe Co. [Table on p. 571 shows Dyberry glomerate above Pimple 
Hill CgL, but text (p. 578) soys Dyberry glomerate is in lower part of Cherry Ridge 
and Pimple HIU cgL in upper port.] 

Dyer dolomite member (of Chaffee formation). 
Upper Devonian: Central Colorado. 
C. H. Behre, Jr., 1932 (Colo. Sci. Soc. Proc, vol. 13, No. 3, p. 80). Dyer dol memb. 

of Chaffee fm.—Llght-groy sugary dolomitic Is. with a few dark-gray and ocher-
colored beds, forming top memb. of Chaffee fm. Thickness 75 ft. in Weston Pass 
diBt. Formerly Included In LeadvUle Is. (Miss.), but fossils collected by Kirk 
establish Its Dev. age. Typical exposure on West Dyer and Dyer Mtns, 6 ml. E. 
of LeadviUe. Overlies Parting qtzite memb. of Chaffee fm. and underlies Lead
vlUe Is. (now restricted to the upper "Blue Is." of earlier repts), the Dyer being 
the lower "Blue Is." of earlier repts. 

Dyer Bay dolomite lentUle (of Cabot Head shale member). 
SUurian ( e a r l y ) : Ontario ^Bruce Peninsula and Manitoulln Is land) . 
M. T. Williams, 1919 (Canada GeoL Surv. Mem. I l l , No. 91 geol. ser., p. 35 and 

chart opp. p. 18). Dyer Bay dol. lentille.—Impure argill., rather thin-bedded 
doL, 16 to 17 ft. thick, occurring in lower part of upper half of Cabot Head sh. 
memb. on Bruce Peninsula and Manitoulln Islond. Is older thon St. Edmund dol. 
lentille. Type loc. Dyer Boy. 

E. O. Ulrieh, 1923 (Md. Geol. Surv. 811. vol., pp. 334-336). Founa of Dyer Bay dol. 
is of Niagaran age, and not of Medlnon age, as stated by WlUioms. 

tDyestone group. 
Silurian: Tennessee. 
J . M . Safford, 1858 (Geol. Reconn. Tenn., 1st Eept., pp. 149, 166-158, and map). 

Dyeatone and Oray Limeatone Oroup.—Includes severol distinct fms. In Eost 
Tenn. consists of sss., calc. shales, including dyestone, and some Is.; in middle 
and western Tenn. Is almost entirely Is. Includes (ascending) : CUnch Mtn 
ss., variegated shales containing iron ore, and SneedvlUe Is. Underlies Carbf. 
black si. and overlies Nasbville memb. of Central Is. and sh. group. 

In 1869 (Geot Tenn., pp. 151, 161, 302) Safford deflned "Dyestone.group" 
as consisting of 200 ft. of variegated shales, with some thin, smooth sss., 
overlying White Oak Mtn ss., and underlying Meniscus Is., or beds later 
Included, with his White Oak Mtn ss., in Rockwood fm. 

Named for presence of dyestone iron ore among the s t rata of one of i ts 
divisions. 

Dykstra sandr 
A subsurface sand in Carbondale fm. (Penn.) of SW. 111., in Centralia 

region, SW. corner of Marion Co. (See 111. Geol. Surv. BuU. 54, table 5, 
etc.) 

Eager formation. 
Cambrian: British Columbia. 
S. J. Schofleld, 1922 (Canada Geol. Surv. Bull. 36, p. 12), 
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E a g l e l imes tone . ( I n K a n a w h a f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h w e s t e r n W e s t V i rg in i a . 

I. C. 'White, 1891 (U. S. G. S. Bull. 65, pp. 140, 141, 177). Eagle Is—^Dark, fosslUf
erous Impure Is. 1 foot thick, with "cone-ln-cone" structure. Lies 75 ft. below 
Eagle coal and 55 ft. below Little Eagle coal. Rests on dark marine shales. Named 
for flne exposures In cuts of Chesapeake & Ohio R. R. at mining viUage of Eagle, 
Fayette Co. May be same as Ferriferous Is. Included in Lower Coal Measures 
or Allegheny River series. 

I. C. WlUte, 1908 (W. Va. Qeol. Surv. vol. 2A), abandoned the correlation with 
Ferriferous Is. ond tronsferred Eagle la. ond Eagle cool to "Lower Kanowho 
group," placing them s t r o t higher thon Upper Nuttall ss. 

H. V. Hennen and D. B. Reger, 1914 (W. Va. GeoL Surv. Rept. Logan and Mingo 
Counties). Eagle la., 0 to 2 ft. thick, Is overlain by 15 to 20 ft. of Eagle si. 
(black, laminated, and containing marine fossils), and is underlain by 10 to 25 ft. 
of Eagle si. (black, marine si. with iron ore nodules), which rests on Little Cedar 
coaL Occurs In basal part of Kanawha fm. [This deflnition Is followed In all 
subsequent repts of W. Va. Geol. Survey.] 

E a g l e bed . 
Uppe r C r e t a c e o u s (Gul f s e r i e s ) : W e s t e r n T e x a s ( E l P a s o C o u n t y ) . 

J. A. Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 733, 735). Eagle Bed.—Locol 
nome for Lower Cross Timber or Dakota sond. Cole, sand above and yellow clay 
sh. below. Thickness 360 ft. Underlies Eagle Ford or Benton sh; (Carpenter 
bed) and overlies Washita div. 

C. U Baker, 1927 (Univ. Tex. Bull. 2745), mapped these beds as Trinity. 

A p p a r e n t l y n a m e d for E a g l e Sp r ing , a t N E . end of E a g l e Mtn , E l P a s o Co. 

E a g l e s a n d s t o n e . (Of M o n t a n a g roup . ) 

U p p e r C r e t a c e o u s : M o n t a n a a n d c e n t r a l n o r t h e r n W y o m i n g ( E l k B a s i n 

r e g i o n ) . 

W. H. Weed, 1899 (D. S. G. S. Fort Benton foMo, No. 55). Eagle ^m.—Basal port 
consists of thinly laminated sss. stained light brown by lignitic material and 
contoining concretions ond nodulor mosses of iron ore. These grade up into very 
pure white ss., which forms bluffs 75 to 100 ft. -high along Missouri River. Upper 
port of fm. consists of less sholy sss. with interbedded lignite seoms. Total 
thickness 200 to 235 f t Overlain by 2,000 ft. of marine beds, designated as 
Montana fm. Underlain by Colorado fm., 1,850 ft. thick. Named for type 
exposures along Missouri River about mouth of Eagle Creek [40 ml. below Fort 
Benton] . 

J. B. Hatcher and T. W. Stonton, 1903 (ScL, n. s., VOL 18, pp. 211-212), divided 
the beds of Montono age overlying Eagle ss. Into (ascending) ; Claggett fm., 400 
ft . ; Judith Eiver beds, 500 to 600 ft.; Bearpow sh., 600 ft. The Eogle ss. as now 
deflned underlies Cloggett fm. ond in most oreas overlies Colorodo sb. In Yellow
stone-Bighorn Counties region of Mont, however, the 350 ± ft. of transition beds 
underlying Virgelle ss. (basal memb. of Eagle ss.) and containing a fauna of pre
dominantly Montono types, ore now known os Telegraph Creek fm. In thot areo 
the Telegroph Creek fm. seporates the Eagle frora deposits of unquestioned 
Colorado age, containing Niobrara fossils and designated as Niobrara ah. 

E a g l e g r anod io r i t e . . 
J u r a s s i c : B r i t i s h Co lumbia . 

C. CamseU, 1910 (Conada Geol. Surv. Surara. Rept. 1909, p. 108). 

E a g l e s a n d s t o n e . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

B. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, p. 202). Eagle aa.—Mossive, flne groined, bluish gray, micaceous. Thick
ness 20 to 50 ft. Named for association with underlying Eagle coal, from which 
It Is separated by a few Inches to 15 ft. of beds. Underlies Eagle A cool. 

E a g l e s h a l e . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

B. V. Hennen nnd D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, pp. 211-216). Eagle la. and sh.—The upper sh. or si. Is 15 to 20 
ft. thick, black, laminated, and carries marine fossils. I t underlies Grapevine 
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SB. and overUes Eagle Is. The lower sh. or si. is 10 to 25 ft. thick, black, carries 
iron ore nodnles and marine fossils, and underiles Eogle Is. ond overlies Little 
Cedar coat These represent the Eogle. [In Boone Co. Rept. of W. Va. Geol. 
Surv. the beds above and below Eogle Is. ore colled Eagle al. In Lewis ond Gilmer 
Counties Rept., 1916, the Eagle ah. Is described as 108 tt . thick ond as occupying 
interval btw. Decoto ss. ond Lower War E^gle coal. But In all later repts Eagle 
sh. (or si.) is applied to the beds obove and below Bogle Is.] 

E a g l e s a n d . 
N a m e local ly app l i ed t o t h e s u b s u r f a c e second g a s s and in P i e r r e sh . of 

C e d a r Creek an t i c l ine , SE . Mont. , wh ich a p p e a r s to l ie a t a p p r o x . ho r i 
zon of E a g l e ss . 

E a g l e d io r i t e . 

C r e t a c e o u s : B r i t i s h Columbia . 

C. E. Calrnes, 1024 (Conodo Geol. Surv. Mera. 139, p. 89). 

E a g l e B r i d g e q u a r t z i t e . 

L o w e r C a m b r i a n : E a s t e r n N e w T o r k ( W a s h i n g t o n C o u n t y ) . 

L. M. Prindle and E. B. Knopt 1932 (Am. Jour. ScL, 5th, vol. 24, pp. 277-278). 
Eagle Bridge qtzUe.—Compoct, gray, gronular ss.. In ploces dolomltlc, thot 
weathers dark ond somewhat rusty. Thickness 10 to 30 tt . UnderUes DeepklU 
sh. with apparent conformity. Conformably overlies black sh. of Schodack fra., 
and >̂  ml. SE. of Post Corners it overlies thin beds of fossiliferous is. of 
Schodack fm. Its strot. position below si. thot carries Beekmantown graptolltes 
and obove Lower Comb. Is. Indicates that It is probably Lower Camb. Is well 
exposed In vicinity of village of Eagle Bridge, on Hoosic River, N. Y. 

E a g l e Ci ty beds . 
Miss i s s ipp ian : C e n t r a l n o r t h e r n I o w a . 

P. M. Van Tuy t 1925 (Iowa Geol. Surv. vol. 30, pp. 52, 92-94). Eagle City beda.— 
Alternating beds ot brownish dol. and gray Is. ; sorae Is. beds oolitic Thickness 76 
f t The lss. contain brachiopods of upper Kinderhook age. Is a fm. in Kinder-
book group. Underlies lowo Falls dot and overlies Mayne[s] Creek fm. Naraed 
for exposures In banks of Iowa River a t Eagle City, Hardin Co. 

L, R. Laudon, 1931 (Iowa Geol. Surv. vol. 35. p. 404). Eagle City memb. of Hampton 
fm. is deflned as embracing all strata btw. and including the banded brown Is. 
a t base and the oolitic la. a t top. The central part of Eogle City memb. is made 
up of o mossive soft yellow dol. Underlies Iowa Falls memb. and overUes Maynes 
Creek memb. Thickness 80 ft. Divided into 4 faunal zones. 

B. C. Moore, 1935 (Rept. 9th Ann. Field Cont Kons. Geol. Soc, pp. 243, 245). 
Eagle City Is. and Iowa FaUs dol. ore with little question BurUngton. They 
contain Burlington fossils, as Identifled by both Von Tuyl and Loudon, mingled. 
It is true, with forms of Kinderhook aspect. 

E a g l e CUff p o r p h y r i t e . 
J u r a s s i c ( ? ) : N o r t h w e s t e r n W a s h i n g t o n ( S a n J u a n I s l a n d s ) . 

B. D. McLellan, 1927 (Univ. Wash. Pub. Geot, vol. 2, pp. 142, 146-148). Eagle 
Cliff porphyrite.—^The most widespread of oil igneous rocks of Son Juan Islands 
region. Consists of Intrusive dikes of porphyrite, which forms all or most of 
many Islands [listed] of San Juan group. At Eagle Cliff, on N. end of Cypress 
Island, these dikes cut FIdalgo fm. and Leech River group. Probably Intruded 
intermittently during a great lapse of time In lote Triassic or early Jurassic. 
Assigned to Jurassic (?) . 

E a g l e C r e e k f o r m a t i o n . 

T e r t i a r y ( l ower Miocene or Ol igocene) : C e n t r a l n o r t h e r n Oregon (Mul t 

n o m a h Count.v) a n d s o u t h w e s t e r n W a s h i n g t o n . 

I. A. Williams, 1910 (Oreg, Bur, Mines and Geol. Min. Res. Oreg., vol. 2, No. 3, 
pp. 95-96). Eagle Creek cgl occurs a Uttle W. of Carson [SW. Wosh.], ond, 
whot is less common, a flow or lava fiUed variety ot it. Overlain by C^orson lavo 
as CorBOn Creek is approoched. 

B. W. Chaney, 1018 (Jour, GeoL, vol, 26, No. 7, pp. 577-592). Eagle Creek fm.— 
Volcanic cgL, ash, and tuffs; cgl. raost conspicuous near top. Exposed along 
Colurablo River gorge from Warrendale to Viento, on Oreg, aide, with correspond-
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ing distribution on N, side of river. Oldest fm, recognized In region. Is 600 ft, 
thick ot Bonneville, Oreg,, ond 2,700 ot Red Bluffs, Wosh, Base not exposed. 
Tentotlvely upper Eocene. Uncon. underlies Columblo River lova. 

W. D. Smith and E. L. Pockord, 1919 (Unlv. Oreg. BuU., vol. 16, No. 7, pp. 97-98). 
Eagle Creek fm., Mio., Is preoccupied by Eagle Creek fm. of Trlassic, and is 
replaced by Warrendale fm. [They did not give reference to publication that con
stitutes priority of Triassic fm., and compiler has been unable to flnd it.] 

R. W. Chaney, 1920 (Univ. Chicago, Contr. Walker Mus., vol. 2, No. 5) . Eagle 
Creek fm.—Flora (listed and described) is considered Ollg. 

F. H. Knowlton, 1926 (U. S. G. S. P. P. 140, p. 19), assigned Eagle Creek flora to 
Mio. J. P. Buwolda and B. N. Moore (Carnegie Inst. Wosh. Pub. 404, 1930) 
osslgned Eagle Creek fm. to OUg. or lower Mio. 

t E a g l e Creek f o r m a t i o n . 
U p p e r T r i a s s i c : N o r t h e a s t e r n Oregon ( W a l l o w a M o u n t a i n s r e g i o n ) . 

W. D. Smith and E. L. Packard, 1919 (Oreg. Univ. BulL, voL 16, No. 7, pp. 88, 
105, 108). Eagle Creek aeriea (also Eagle Creek fm.) [synonymous terms] .— 
Cole shales, lss., oggls., basalts, andesltes, and tuffs. Nearer the bathollthic core 
of Wallowa Mtns they are altered to slates, schists, and marble. Far ther W. 
basalts, andesltes, and tuffs comprise dominant part of the series. Farther In 
Wallowa Mtns masses of greenstone occur that may belong to this series. Thick
ness 4,550 f t Uncon. overlies Carbt rocks. Is older than Sllvles River beds 
(Lower Jurassic). Top eroded. Contains Upper Trlassic fossils ot Mortln's 
Bridge; meager fauna. 

P r eoccup i ed . B e p l a c e d by M a r t i n B r i d g e fm. 

E a g l e F o r d s h a l e ( a l so c l a y ) . 

U p p e r C r e t a c e o u s (Gul f s e r i e s ) : T e x a s , w e s t e r n L o u i s i a n a , a n d s o u t h e a s t 

e rn O k l a h o m a . 

R. T. HIII, 1887 (Am, Jour, Scl,, 3d, vol, 33, p. 298). Eagle Ford shaiea.—Arglll. 
sholes, vorying from blue ot top to yellow In middle ond blue ot base, with marked 
faunal zones. OverUes Timber Creek group [Woodbine sand] and underUes Diillas 
Is. [Austin cholk}. 

I n m o s t e a r l y r e p t s t h e n a m e E a g l e F o r d c l ay w a s used t o i n c l u d e B o n h a m 
c lay a n d Blossom s a n d of p r e s e n t n o m e n c l a t u r e , b u t i t is n o w r e s t r i c t e d to 
t h e beds b e n e a t h E c t o r t o n g u e of A u s t i n cha lk . Acco rd ing to L. W . 
S t e p h e n s o n (A. A. P . G. Bul l . , vol. 13, Oct . 1929) , t h e E a g l e F o r d i s 
uncon . w i t h ove r ly ing A u s t i n c h a l k and w i t h u n d e r l y i n g Woodb ine s a n d . 

N a m e d for e x p o s u r e s a t E a g l e F o r d , D a l l a s Co., Tex . 

E a g l e Gu lch l a t i t e . 

T e r t i a r y : S o u t h w e s t e r n Co lo rado ( B o n a n z a d i s t r i c t , S a g u a c h e C o u n t y ) . 

H. B. Patton, 1916 (Colo. Geol. Surv. Bull. 9, pp. 21-63). Eagle Oulch latite.— 
Gray massive rock with flne-grained groundmass and usually recognizable pbeno
crysts of orthoclase, also sraaller plagioclase pbenocrysts. Forms country rock 
on both sides of Eagle Gulch. 

W. S. Burbank, 1932 (U. S. G. S. P. P. 169). Eagle Oulch lotlfe.—Gray por
phyritic quartz latite. Intrudes Bonanzo ond Hayden Peak latltes. 

E a g l e H i l l r h y o l i t e . 

T e r t i a r y ( E o c e n e ? ) : C e n t r a l n o r t h e r n U t a h ( M e r c u r d i s t r i c t ) . 
J. E. Spurr, 1895 (U. S. G. S. 16th Ann. Rept.. p. 377). Eagle Bill porphyn,.— 

Nomed for exposures in vicinity of Eagle Hill, Just S, of Mercur. 
J. Gilluly, 1932 (U. S. G. S. P. P. 173. pp. 58-59 and map). The Eagle HIII 

"porphyry" of Spurr Is intrusive rhyollte and is here called Eagle HUl rhyolite. 

E a g l e M o u n t a i n q u a r t z i t e . 

P a l e o z o i c : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull.' 20, p. 56 ; map). Eagle Mtn qtzite.— 
Hard, massive, crystalline to vitreous qtzite that breaks with an angular to con
choldal fracture. In places It locally becomes schistose by finely divided white mica. 
Chiefly grayish white, which grades into grayish yellow and yellowish brown. Is 
Bufflciently homogeneous to constitute a deflnlte lithologic unit, but of character 
very difflcult to distinguish from Addy and Colvllle qtzites. It may be an E. 



LEXICON OP GEOLOGIC NAMES OP UNITED STATES 6 5 1 

extension of Addy qtzite. Thlckneas 1,200± ft. Lies in apparent conformity be
neath Chewelah orgllUtes. Named for occurrence on Eagle Mtn, 5 ± ml. NB. of 
Cheweloh. 

E a g l e P a s s f o r m a t i o n . 

U p p e r C r e t a c e o u s (Gul f s e r i e s ) : S o u t h w e s t e r n T e x a s . 

C. A. White, 1891 (U. S. G. S. Bull. 82, pp, 116, 117, 124, 126, 127, 130, 138, 189), 
Eagle Pass beds.—Coal-bearing strata conformably underlying Laramie fra. in Rio 
Grande Valley and overlying "Ponderosa marls" [Taylor mar l ] . Correlated with 
Ripley fra. and F'ox Hills. [An uncon. is now recognized a t top of this fm., and 
the overlying bed.̂  ore referred to the Midway (Eocene).] 

E. T. Durable,- 1892 (Geol. Soc. Am. Bull., vol. 3, pp. 224, 230). Baifle Pass div.— 
Great series of clays, sands, and greensands, with more or less Impure Is. and coal 
beds, overlying Pinto Is. and underlying Webb Bluff T e r t in Rio Grande section. 
Divided into (descending) : E.scondido beds, 3,300 ft.; Coal series, 900 ft. ; San 
Miguel beds, 800 ft.; and Upson clays, 700 ft. Is Upper Cret, [This Is a much 
larger unit than Eagle Pass beds of C, A, White,] 

T, W, Vaughan, 1900 (U, S. G. S, Bull, 164, p. 21), restricted deflnition ot Eagle 
Pass fm. so as to exclude Upson clay a t base, ond thot deflnition wos used by J, A. 
Udden in 1907 (Augustona Lib. Pub. 6 ) , the lost recorded use ot the name. 

T h e s e U p p e r Cre t . r ocks of E a g l e P a s s reg ion ( w h i c h over l i e A u s t i n c h a l k ) 
a r e now d iv ided in to ( d e s c e n d i n g ) Escond ldo , Olmos, S a n Miguel , a n d 
Upson fms. , a n d t h e inc lus ive u n i t " E a g l e P a s s " is no longer used . 

N a m e d for E a g l e P a s s , M a v e r i c k Co. 

E a g l e B i v e r p o r p h y r y . 

E o c e n e : C e n t r a l C o l o r a d o ( T e n m i l e d i s t r i c t ) . 

S. F. Emmons and W. Cross. 1886 (U. S. G. S. Mon. 12. pp. 80, 188, 193, 330, 591). A 
sheet of porphyry closely allied to Lincoln porphyry. Naraed for• occurrence a t 
headwaters of Eogle River, Tenralle region. Eagle Co. 

E a g l e R i v e r g r o u p . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. C. Lone ond A. E. Seaman, 1907 (Jour. Geot, vol. 15, pp. 680, 600). Eagle 
River group.—A group of basic lava flows, witb frequent beds of sediment (10 or 
more sss. and cgls.). Morvlnc's group C. Thickness 1,417 to 2,300 ft. UnderUes 
Great cgL and overlies Ashbed group. 

N a m e d for e x p o s u r e s on E a g l e River , K e w e e n a w Co. 

E a g l e R o c k tuff. 

P l iocene? ( l o w e r P l i ocene? ) : S o u t h e r n I d a h o ( P o w e r C o u n t y ) . 
H. T. Stearns. 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated 

Sept. 1, 1932) and 1938 (Jour. GeoL. vol 44, No. 4, pp. 434-^39). Eagle Rock 
tuff.—^Well-deflned sequence of rhyolite tuffs, 3 5 ± ft. thick, exposed at bose of 
Amerlcon Falls and a t Eagle Rock, NE. of Massacre Rocks, Power Co, Older than 
Massacre volcanics and younger than Neeley lake beds. 

t E a n g u a l imes tone . 

L o w e r O r d o v i c i a n ( ? ) a n d Uppe r C a m b r i a n : C e n t r a l Mi s sou r i ( C a m d e n , 

H icko ry , and D a l l a s C o u n t i e s ) . 

H. King, 1844 (Ara. Jour. Set, 1st, vol. 47, p. 129). Enngua Is.—Mag. Is., of light 
brown or ashy color, very corapact or hard, hut decomposing rapidly on exposure. 
Thickness not determined, but a t Prairie du Chlen, Wis,, rises 100 ft, above river 
level, and In vicinity of Eangua River, Mo., it rises much higher. Basal part 
of Immense Mag. Is. deposit. Overlain by siliceous ss. and underlain by upheaval 
deposit of very ancient character, probably gneissoid. 

T h e 1926 geol. m a p of Mo, shows t h a t t h e rocks a l o n g a n d n e a r N i a n g u a 

R i v e r , c e n t r a l Mo., cons i s t of Je f fe rson C i t y d o t , R o u b i d o u x , G a s c o n a d e , 

a n d P r o c t o r . 

J . Bridge, 1930 (personal communication), states that this Is. probably extended from 
hose of Bonneterre dol. to top of Gasconade dol., but may have extended up only 
to base of Gunter ss. 
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tEarlham limestone. (In Kansas City formation.) 
Pennsylvanian: Western Iowa and Missouri and eastern Kansas. 
H. F. Bain, 1897 (Iowa Geol. Surv. vol. 7, pp. 511-517). The first heavy Is. above 

Fragmental Is. (No. 3 of exposure in sec. 22, Lincoln Twp (Madison Co., Iowa]), 
i s=beds quarried at Earlhara and hence may be caUed Earlham la. 

Same as Bethany Falls Is., the older name. 

Earlsboro sand. 
Subsurface sand, of Penn. age and 16 ft. thick, in Earlsboro fleld, Pot-

tawat<imie Co., central Okla., which is reported by T. E. Weirlck to lie 
at horizon 1(X) ft. above base of Boggy sh. In Earlsboro pool (Seminole 
Co.) this sand lies at 3,500 ft. depth. 

tEarlton limestone. 
Pennsylvanian: Eastern Kansas. 
E. Haworth. 1898 (Kans. Unlv. Geol. Surv., vol. 3, pp. 51. 103). Earlton Is.—Name 

proposed by G. I. Adams, for Is, neor summit of Thayer shales, which in local areas 
is relatively prominent, developing Into prominent ledge to W, and NW, of Earlton 
[Neosho Co,], Separated from overlying lola Is, by shales. [Sorae later repts 
stated this Is. is lola Is.] 

R. C. Moore, 1936 (Kans. Geol. Snrv. BuU. 22, pp. 127, 251). ^Earlton la. abandoned 
for Plattsburg Is. 

Early Bird formation. 
Carboniferous or pre-Carboniferous: British Columbia. 
S. J. Schofleld, 1919 (Canada Geol. Surv. Surara. Rept. 1918. pt. B, p. 60). 

Earnest sand. 
A subsurface sand, of Penn. age, in Earnest field, Eastland Co., north-

central Tex., lying at 1,900 ft. depth. 

Easly Creek shale. (In Council Grove group.) 
Permian: Eastern Kansas and southeastern Nebraska. 
G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser,, pp, 229-237), Eaaly Creek sh.. 

In Garrison sh., consists of (descending) : (1) Sh., in blue, gray, greenish-groy, and 
reddish bands, in part quite calc, 12 ft.; (2) gray Is., 2 to 4 ft . ; (3) sh., with one Is. 
band 2 to 3 inches thick, 10 to 12 f t Total thickness 26 ft. Overlies Elss Is. and 
underlies Sabetha Is. Named for outcrops on Easly Creek. Richardson Co., Nebr. 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6. 2d ser.. pp. 19, 21). 
Easly Creek sh. of Condra (1927) is here divided Into (descending) : Easly Creek ah. 
restricted, MIddleburg Is., and Hooser sh. The Easly Creek sh. as now constituted is 
about 14 ft. thick In Nebr. and northern Kans. and about I I ft. near Okla. line. At 
places there is a bed of gyp. in this raerab., os In vicinity of Blue Rapids, Kons, Type 
loc, on Easly Creek, In Richardson Co., Nebr,, in NEi^ sec, 35, T, 1 N„ R, 13 E,, 
which Is 10 ml, S. and 1'4 ml. B. ot Humboldt Nebr. It underlies Crouse Is. 
(same os "Snbetho Is." and has 10 yrs. priority). 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

Eastend formation. 
Cretaceous: Alberta. 
L. S. Russell, 1932 (Roy. Soc Conada Trans., '.'.d ser., vol. 26, sec. 4, p. 132). 

t E a s t e r n s a n d s t o n e . 

Uppe r C a m b r i a n : N o r t h e r n Mich igan . 

A. R. Marvine. 1873 (Mich. Geol. Surv. vol. 1, pt, 2. p, 62). The Eastern ss. is uncon. 
with the trap series and dips gently to E. 

R. D. Irving. 1SS3 (U. S. G. S. Mon. 5. pp. 351-365). By term Eaatem ss. is meant 
that ss. which fills valley htw. Keweenaw or Main Trap Range of Mich, aud so-called 
South Range. The sss. are red and often highly argill. Same as fossiliferous 
Camb. or I'otsdam ss. of Mississippi Valley, which forms base of Paleozoic 

Replaced by geographic name Ja<:obsville ss. For many years was believed 
to be same as Keweenawan tWestern ss, (Bayfleld group). 
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E a s t e r n b a s a l t s . 

Age ( ? ) : N o r t h e r n Ca l i fo rn i a ( L a s s e n N a t i o n a l P a r k ) . 
H, Williams, 1932 (Callt Unlv, Pub, Bull, Dept, Geol. ScL, vol. 21, No. 8, pp. 214-376, 

map). Eastern basalts.—Pyroxene basalts. Extend along B. margin of Lassen 
Park, from slopes of Bonte Peak to vicinity of Butte Lake. Lie on Juniper lavas. 

Eastern Head formation. 
Lower Ordovician: Newfoundland. 
G. Von Ingen, 1914 (Princeton Unlv. Contr, to geol, of Newfoundlond, No, 4) , Eaat

em Head fm.—Ferruginous ss, with oolitic hematite and some shales; fossiliferous. 
Overlain by unnamed grits and shales and underlain by Beach fm. Included in BeU 
Island series, [Derivation ot name not stated,] 

E a s t f o r d g r a n i t e gne i ss . 
L a t e C a r b o n i f e r o u s o r p o s t - C a r b o n i f e r o u s : N o r t h e a s t e r n Connec t i cu t . 
H. E. Gregory, 1906 (Conn. Geol, and N a t Hist, Surv. Bull. 6, pp, 115, 127, and map). 

Eastford granite gneiaa.—In general a light- or dark-gray gneiss, flne-gralned or in 
places even porphyritic. Extends through towns of Woodstock and Eastford. Per
haps best exposure Is in SE. corner of Eastford. Intruded before the metamorphism 
that reconstructed the rocks of the entire State. 

E a s t F o r k f o r m a t i o n . 
P r e - C a m b r l a n : C e n t r a l I d a h o ( H a i l e y r e g i o n ) . 

L. G. Westgate and C. P. Ross, 1930 (U. S. G. S. Bull. 814, pp. 10-17). Boat Fork 
fm.—Upper 750 ft. chiefly blue-gray IBS. with beds of thinly banded gneiss in upper 
400 ft. This Is underloln by 0 to 350 f t of massive vitreous qtzite, which can be 
traced from a locality N. of Devils Bedstead a little S. of E. for 7 ± m t The lower 
530 f t consists largely of beds of nearly pure Is. alternating with beds thot contain 
dlopside, with subordinote beds of qtzite Intercaloted In places. Age probably Al-
gonklon. These rocks form a belt on W. side of area of metamorphosed rocks as for 
S. a s divide btw. Hyndraan Creek and East Fork of Big Wood River. Best exposed 
on E. side of headwaters area of Hyndmon Creek. 

t E a s t G a l l a t i n g r o u p . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r n M o n t a n a ( T h r e e f o r k s q u a d r a n g l e ) . 

F. V. Hoyden, 1885 (U. S. G. S. 6th Ann. Rept , p. 50). A complete section of 
Comb, rocks exposed neor mouth of Eost GoUotin River was made by Dr. [A. C ] 
Peale, and two lithologlcaUy well-deflned groups (separated by a qtzitic ss. [Flat
head qtzite?]) were studied. To the lower one, which was careftUly searched, 
without success, for organic reraoins, the name East Odllatin ffroup has been 
provisionally opplled. It consists of a series, 2.300-[- ft. thick, of olternotions 
of green and greenlsh-groy micaceous sss. ond clay slates (almost arglllites), with 
thin bands of laminated Iss. The central part ot Bridger or GalloUn Range, from 
Reese Creek to N. end, is compoBed almost entirely of East GaUatln group. Bests 
on gneissic rocks. [As thus deflned this name appears to have been applied to 
the Belt series, which has been mapped at mouth of and for some dlstonce olong 
Eost Gallatin River, although the Camb. rocka are exposed to N. of the river. 
See U. S. G. S. Threeforks folio.] 

F. V. Hoyden, 1888 (U. S. G. S. 7th Ann. Rept , p. 86). The East Oallatin group 
(probably middle Camb.) forms the toothills on the W. and a considerable par t 
of main portion ot Bridger Range i tsel t [Both Belt series and Camb. hove been 
mopped over large oreas In Bridger Range. See Threeforks foUo.] 

A. C, Peale, 1893 (U, S, G, S, Bull. 110, p. 16). Belt fm.—The series of beds in 
vicinity of Three Forks which was In U. S. G. S. 6th Ann. Bept. provisionally 
coUed East GaUatin group, from wcU exposed outcrops along N. side of Eost 
GoUotin River near Its junction with the West Gallatin, where a detailed section 
of 2,300 ft. has been measured. In Bridger Range the section Is carried lower 
than on the East Gallatin. In Big Bell Range the fm. is 10.000 to 12,000 ft. thick. 

t E a s t G r e e n w i c h g r a n i t e g roup . 
L a t e C a r b o n i f e r o u s or pos t -Ca rbon i f e rous a n d D e v o n i a n ( ? ) : S o u t h e r n 

R h o d e I s l a n d . 

B. K. Emerson and J . K. Perry, 1907 (U. S. G. S. BuU. 311, pp. 58-65 and mop). 
(The rocks mapped as East Greenwich granite group in BuU. 311 were mapped 
by B. K. Emerson. 1917 (U. S. G. S. Bull. 597), os Quincy gronite. Sterling granite 
gneiss, and porphyry, ond East Greenwich granite group was not used.] 
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East Haven granite. 
Pre-C^mbrian : Central Connecticut. 
E. Hitchcock. 1823 (Am. Jour. ScL, 1st, voL 6, pp. S-86), appUed East Haven granite 

to rocks in East Haven and. Branford, Conn., which were mapped as Branford 
granite gneiss by H. E. Gregory and H.' H. Robinson in 1907 (Conn. GeoL and 
Nat. H i s t Surv. BuU. 7) . 

tEast lowan stage of glaciation (Pleistocene). 
A name originally applied by T. C. Chamberiin (Great ice age, by James 

Geikie, 3d ed., 1894, pp. 724-775) to time covered by deposition of second 
drift of Laurentide ice sheet but which he In 1895 (Jour. GeoL, vol. 3, 
pp. 270-277) shortened to lowan, at Upham's suggestion, and in 1896 
(Jour. Geot, vol. 4, pp. 872-876) replaced by Kansan, the name by which 
it is now generally known. In 1894 book cited CHiamberiin called this 
drift deposit East lowan fm, 

iEast lowan formation. 
See under fEast lowan stage of glaciation. 

East Kane shale member. 
Devonian or Carboniferous: Northwestern Peimsylvania (McKean (bounty). 
K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21, No, 71 , table ppp p, 61, pp, 61, 112). 

Eat,t Kane sh. memb.—Middle memb. of Knopp formotlonol suite. Fissile, chocolate 
to olivaceous colored sh. underlying Cobhora cgl. memb. and overlying Wet-
more cgl. merab. Thickness varies, since It is dependent upon amount of scour 
that preceded deposition of Cobham cgl. In some places along KInzuo Creek 
it is apparently lacking, and Cobham and Wetmore cgls. ore In dlscon. contact. 
This explains abnormal thickness attributed to "Sub-OIean" cgl. of tha t area In 
old repts. Is well exposed In brick sh. quarries at East Kane [McKean Co.]. 
Replaces Ridgway sh. (preoccupied), proposed by writer in 1033. 

•tEastland formation. (In Canyon group.) 
Pennsylvanian: Central northern Texas. 
F. B. Plummer, 1919 (A. A. P. G. Bull., voL 3, pp. 133-146). Eastland fm, in

cludes all strata from top of Ranger Is. memb. of Ranger fm. to top of Eastland Is. 
(top memb. of Eastland fm.). Thickness 100 to 175 t t Is top fm. of Canyon 
div. Underlies Jacksboro fm. and overlies Ronger tm. 

Replaced by Caddo Creek fm. 
Named for Eastland, Eastland Co. 

tEastland limestone member (of Caddo Creek formation). 
Pennsylvanian: Central northern Texas. 
F. B. Plummer, 1919 (A. A. P. G. Bull., vol. 3, pp. 133-145). Eastland Is.—More 

commonly colled by Tex. geologists Caddo Is., but as thot name is preoccupied by a 
is. in Kans. the narae Eastland has been chosen for this Tex. Is. Is top raerab. 
of Eastland fm. Well exposed in creek bed % mi. E. of Caddo and in Caddo oil 
field. In southern Jack Co., where Eastland is. is expected in the section, o calc. 
ss. and cgl. appear, so that top of Canyon In this area Is less clearly deflned. 

Same as Home Creek Is. memb., older name, and "Eastland" Is preoccupied. 
(See 1921 entry under Home Creek Is. memb.) 

Named for Eastland, Eastland Co. 

Eastland shale lentil (of Bonair sandstone). 
Pennsylvanian: Central Tennessee. 
C. Butts and W. A. Nelson, 1925 (Tenn. Geol. Surv. BuU. 33D, pp. 9-12, pl. 4) . 

Eastland sh. lentil.—Mostly greenish clay sh. .with some thin ss. loyers. The 
Clifty coal beds occur in lower 20 to 30 ft. at CUfty. Best exposed, and op
porently thickest (120 ft.), on Pilot Knob. Wedges out in some and probably oU 
directions from CUfty. Lies in midst of Bonair ss. In some places there Is dis
tinct angular uncon. btw. this sh. and overlying ss. memb. of the Bonair. Mining 
town of Eastland, 1 ml. W. of Clifty, White Co., Is built on this sh. 
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E a s t l a n d s a n d s t o n e . ( I n G r a h a m f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l T e x a s ( E a s t l a n d C o u n t y ) . 
F. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. BuU. 3534, p. 62). Eastland 

sa. Is here deflned as first continuous ss. bed above Home Creek Is. Is well exposed 
in E. R, cut 1 ± m t NW. of Eastlond, Eastland Co., and the main escorpment Ues 
N. and NE. of Lake Eostlond. I t cops escarpments W. of Finis In Jock Co., and 
many elevations along Coddo Creek NE. of Coddo In Stephens Co. Is memb. 
of Qrahom fm., ond consists of 10 to 15 f t of dork groyish brown, mosslvely bedded 
ss., thin-bedded ot top. Underlies Gonzoles Creek sh. and overlies Finis sh. 

t E a s t L e e l imes tone . 

A n a m e appl ied by B. K. E m e r s o n (U. S. G. S. BuU. 159, pp. 50-51 , 1899) , to 

t H l n s d a l e (Coles B r o o k ) is. a s exposed a t E a s t Lee , Mass . , a n d v ic in i ty . 

t E a s t L e e gneiss . 

P r e - C a m b r i a n : W e s t e r n M a s s a c h u s e t t s . 

See deflni t ion u n d e r L e e q u a r t z d io r i t e . 

N a m e d for e x p o s u r e s in hiU over look ing E a s t L e e on N E . 

E a s t L y n n s a n d s t o n e s . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

C. E. Krebs and D. D. Teets. Jr., 1913 (W. Vo. Geol. Surv. Rept. Cohell, Wayne, and 
Lincoln Counties, p. 183). Bast Lynn ss.—Massive cUff-fornilng ss., 50 to 100 ft. 
thick, underlying Upper Kittanning coal and separated from underlying Middle 
Kittanning coal by 0 to 5 ft. ot si. At East Lynn, Wayne Co., It forms massive 
cIUTs 40 to 60 ft. high. 

R. V. Hennen and R. M. Gowthrop, 1917 (W. Va. Geol. Surv. Rept. Braxton and 
Cloy Counties, p. 237). Upper East Lynn aa.—Mosslve to current-bedded, medlum-
grolned to coarse-grained, highly siliceous, grayish white, conglomeratic, frequently 
almost a moss of white and ovoldal-shaped quartz pebbles H to 1 inch dlam. 
Forms cliffs. Thickness 50 to 80 ft. Underlies Upper Kittanning coal and 
overiies Middle Kittanning coal. The narae Eaat Lynn aa. is herein limited to 
the ledge, 25 to 70 ft, thick, lying btw. Middle Kittanning coal and Lower 
Kittanning cool. 

L, C. Robinson, 1927 (Ky, GeoL Surv,, ser. 6, vol, 26, p, 240), The only represent
ative of the Allegheny that was observed in Morgan Co,, Ky,, was the bosol memb,, 
which is csUed Eaat Lynn cgl. I t is o true cgl,, and where It caps the hlUs is 
cliff-forming. 

E a s t M o u n t a i n s h a l e m e m b e r (of M i n e r a l WeUs f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 
F. B. Plummer and R. C. Moore, 1922 (Jour. Geot, vol, 30, pp, 25, 8 1 ; Unlv, Tex, 

BuU, 2132, p, 77 and charts) . East Mtn sh. memb. of Mineral Wells fm.— 
Chiefly dark bluish gray sh,, obout 300 ft, thick. Contains near top o lentil of 
fossUIferous Is, and neor bose o bed of massive ss, UnderUes Lake Pinto ss. memb, 
ond overlies Brazos River s s , ; all Included in Mineral Wells fm. Named tor 
exposures In high escarpment E, of Mineral Wells. 

F. B. Plummer, 1929, and R. W. Cumley, 1930 (Tex. Unlv. Econ. GeoL, geol. map 
ot Palo Pinto Co.), applied this name to a small part of East Mtn sh. as 
originally deflned. 

E. H. SeUards, 1933 (Unlv. Tex. BuU. 3232, p. 108). East Mtn sh. memb. of 
Mineral Wella fm. Is 300 ± ft. thick, includes a thin Is. near top, and is In places 
highly fosslUferous. 

F. B. Plummer and J. Hornberger, J r . 1936 (Univ. Tex. BuU. 3534, pp. 31, 35). 
Eaat Mtn ah. (basal memb. of Mineral Wells fm.) consists of gray ond block cole 
and siliceous sh., contoining in upper port the Village Bend Is. and near Its base 
the Hog Mtn ss. lentil. I t underUes Lake Pinto es. and uncon. overlies Brazos 
River ss. raerab. of Garner fm. Type loc. is the exteuBlve exposure on S. end of 
East Mtn In Mineral Wells. 

E a s t M o u n t a i n sch i s t . 

P r e - C a m b r i a n ( ? ) : S o u t h w e s t e r n V e r m o n t ( B u t l a n d C o u n t y ) . 

E. J . Foyles, 1931 (17th Rept. Vt. State GeoL. p. 249, In descripUon of East Mtn, 
Mendon Twp, Rutland quad., in Rutland Co.). Eaat Mtn achiat; oldest rock; Is 
pre-Camb. or possibly basal Camb. UnderUes Cheshire qtzite [Lower Camb.]. 
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Easton sch is t 
Carboniferous (?) or pre-Ordovician (?) : Central Washington (Snoqualmie 

quadrangle) . 
G. O. Smith, 1903 (U. S. G. S. P. P. 19). Eaaton achiat.—Typlcolly a silver-gray 

or green rock, composed chiefly of quartz and micas. Extremely crumpled and 
gashed, and seomed witb veins and stringers of quortz. Assocloted with this 
quartz-mica rock are other schists containing hornblende or epidote; qtzite also Is 
found in close association with the schists, which is believed to indicate sed. origin 
of the schist. Is probably oldest rock In central Wash. Occupies a few sq. mi. in 
SW. part of Mount Stuort quad, and extends W. into Snoqualmie quad. Is pre-
Eocene, Carbt (?). 

G. O. Smith, 1904 (U. S. G. S. Mount Stuart foUo, No. 106). Eaaton achist Is 
probably sedimentary. Is oldest rock In Mount Stuart region; older than Hawkins 
fm. Forms S. wall of Yakima Valley as far as Easton [Kittitas Co.]. Is 
older than PeBhastin fm. 

W. S. Smith, 1916 (Jour. Geot, vot 24, pp. 559-570). Eaaton achist is oldest terrane 
in Skykomlsh Basin. No deflnition of Its age can be suggested except that It Is 
pre-Ord. 

Eastport formation. 
SUurian (late) : Southeastern Maine. 
E. S. Bastln and H. S. Williams, 1913 (Maine Water Storage Comm. 3d Ann. Rept., p. 

168; Geol. Soc. Am. BulL, vol. 24, pp. 378, 379). [Name mentioned but not 
deflned. Refers to Eastport folio, in press.] 

E. S. Bastln and H. S. WlUlams, 1914 (U. S. G. S. Eastport foUo, No. 192, p. 7). 
Eastpori fm.—The latest SIL rocks In Eastport quad. Includes several kinds of 
sed. and volconic rocks. The volcanic rocks comprise both rhyoUtIc and diabasic 
varieties occurring as flows and associated tuffs. Some intrusive rhyolite is 
probably mapped os port of fm. becouse It con not everywhere be distinguished 
from extrusive rhyollte. In bulk volcanic rocks greatly exceed detrltal sediments, 
among which are Is., shales of several sorts, and very small amounts of cgl. 
Thickness probably about 8,000 ft. .Conformably overlies Pembroke fm. Uncon. 
underlies Dev. (Perry fm.). FossUs Indicate latest SIL Named for exposures 
at Eastport, on Moose Island. 

East Wellington formation. 
Upper Cretaceous: British Columbia. 
C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 97). 

tEas t Wisconsin stage of glaciation (Pleistocene). 
A name applied by T. C. Chamberiin (Great ice age, by James Geikie, 3d 

ed., 1894, pp. 724-775) to time covered by deposition of drift sheet now 
caUed Wisconsin drift, but which Chamberiin In 1894 called East Wis
consin fm. Named for thick development of the drift in eastern Wis. 
Now caUed Wisconsin stage of glaciation. Chamberiin stated (Jour. 
Geol. vol. 3, 1895, pp. 270-277) that he changed his name East Wisconsin 
fm. to Wisconsin fm. upon suggestion of Upham. 

tEas t Wisconsin formation. 
See under ^East Wiscongin atage of glaciation. 

Eaton beds. 
Name listed on p. 147 of U. S. G. S. Bull. 191 was casually applied by 

A. P. Foerste (Denison Univ. Sci. Lab. Bull., vol. 3, p. 8, 1888) to 
Springfleld Is. 

Eaton greensand lentU. (In Claiborne group.) 
Eocene (middle) : Eastern central Texas (Robertson County). 
B. C. Renick and H. B. Stcnzel, 1931 (Unlv. Tex. Bull. 3101, pp. 78, 90-91). 

Eaton greensand lentil.—South of Eaton, In the vicinity of Shiloh School, in 
southern Robertson Co., In the A. W. Rowlett, Geo. W. Cox, NW. corner of the 
Lavlna Rolllson, and S. port of the Jose Maria VIesca surveys, there are marine 
beds Interlaminated with Sparta sand memb. of Cook Mtn fm. These marine lenses 
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consist of fosslUferous glauconitic sond, red clay, and ferruginous ironstone, aU 
interbedded with gray sand of Sparta Uthology. Max. thickness (50 ft.) is 
exposed along Wheelock-New Baden road, and Interval from topmost marine bed in 
Eaton lentil to bose of overlying Crockett memb. is 15 to 50 ft. 

F . B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 612), showed Eaton lentU lying 
at bose of the Crockett and lower In section than Moseley Is. 

H. B. Stenzel, Jan.. 1935 (Univ. Tex. BuU. 3501, p. 277). Crockett redeflned to In
clude only the 100 ft. of beds above Moseley Is. The Moseley Is. and underlying 
beds down to top of Sparta sand are here named Stone City beda. Latter Includes 
Eaton lentU (marine) ond ore 8 5 + ft. thick. They discon. underUe Crockett 
restricted. 

Eau Claire grit. 
Upper Cambrian: Southwestern Wisconsin (Bau Claire County). 
L. C. Wooster, 1878 (Wis. Geol. Surv. Ann. Rep t 1877, p. 37). Eau Claire grit.— 

These layers mark upper limit of the coarse sss., almost cgls. [Older than Eau 
Claire trllobite beds.] 

L. C. Wooster, 1882 (Geol. Wis., vol. 4, p. 110). Bau Claire grit,—Very coarse ss. 
exposed at mouth of Eau Claire River. So coarse it has been termed ogl. Thick
ness 9 tt. Lies 100 to 260 ft. above the granite. In lower part ot Potsdam ss., 
and 240 f t below Eou Claire trllobite beds. 

W. H. Twenhofel, G. O, Roosch, and F, T, Thwaites, 1935 (Geol. Soc. Ara, BulL, 
vol, 46, p, 1693), Mount Simon memb, of Ulrieh is equiv, of "Eau Claire grits" 
of Wooster, and underlies Eau Claire raemb. of Dresbach fm., which coincides with 
"Eau Clolre trUoblte beds" of Wooster. 

E a u C la i r e t rUobi te beds . 
U p p e r C a m b r i a n : W e s t e r n Wiscons in . 

L. C, Wooster, 1878 (Wis, Geol, Surv, Rept. 1877, pp. 36-41). Eau Claire trilobite 
beda mork lower Umit of cole motter in Potsdam ss. They hold at least 7 sp. of 
trilobites, of which 3 are new, and o few brachiopods, [Ue higher than Eau 
Claire grit and considerably lower than Hudson trllobite beds.] 

L. C. Wooster, 1882 (Geol. Wis., vol. 4, pp. 101-140). Eau Claire trilobite beda lie 
240 tt. above Eau Clolre grit ond 200 ft. below Hudson trllobite beds. They 
mork lower limit of cole matter In Potsdam ss., and are characterized by several 
sp. of trilobites not found at any other horizon ond also by being lower limit a t 
which brachiopods were found In the Potsdam. 

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Cont Kans. Geol Soc, p. 149). 
Eau Claire le not type loc. of Wooster's "Eau Claire trllobite beds." He de
scribes that (Geol. Wis., vol. 4, p. 117, 1882) as located 4 ml. above the Dalles 
which occur ot Mount Simon, in the high bonk neorly 200 ft. above the terrace, 
on left side of Chlppewo River. 

Inc luded in E a u C la i r e ss . of Ul r l ch . 

E a u C la i r e s h a l e . 

See u n d e r B a u C la i r e ss . 

E a u C l a i r e s a n d s t o n e . 

U p p e r C a m b r i a n : W e s t e r n Wiscons in . 

C. D. Wolcott 1914 (Smithsonian Misc. Coll., vol. 57, p. 354). Eau Claire. (Ulrieh 
maa., ISli).—Mostly thin-bedded, in port sholy ss., with mony fossiliferous layers, 
including Owen's Menominee trllobite zone and Wooster's Eou Clolre trllobite zone. 
Usually a coarse white friable ss. with Dicellomua and Lingulella ot hose. 
Numerous choracterlstic Upper Camb. trilobites, Crepicephalua iowenaia being one 
of best guide fossils. Thickness about 100 ft. Underlies Dresbach ss. and overlies 
Mount Simon ss. 

E . O. Ulrlch, 1924 (Wis. Acad. Set Trans., vol. 21, pp. 71-93). Bau Claire «h., 
200 to 350 ft. thick, underlies Dresbach ss. and overlies Mount Simon ss. in Wis. 

A C. Trowbridge and G. I. Atwater, 1934 (GeoL Soc Am. BuU., vol. 45, pp. 38-45, 
79), treated these beds as a merab. of their Dresbach fm. [See 1934 and 1935 
entries under Dreabach ss.] 

W. H. Twenhofel, G, O. Raosch, and F, T. Thwaltes, 1935 (Geol, Soc Am, Bull., 
vol. 46, pp. 1690, 1694). Eau Claire memb.—Middle memb. of Dresboch fm. Un
derlies Golesville memb. [DrcBbach ss. of mony onthors and repts] and overlies 
Mount Simon memb. Divided, on basis of fossUa, Into Crepicephalua zone (above). 
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75 f t thick, and Cedaria zone (below), 50 f t thick. Coincides with "Eau Claire 
trllobite beds" of Wooster. 

T h e U. S, Geol. Su rvey a t p r e s e n t t r e a t s t b e E a u C la i r e a s a d i s t i nc t fm., 
u n d e r l y i n g D r e s b a c h ss . IGa l e sv iUe m e m b . of some a u t h o r s ] a n d over ly ing 
M o u n t S imon ss . 

N a m e d for exposu re s a t m o u t h of E a u C la i r e River , E a u C la i r e Co. 

t E b e n s b u r g s a n d s t o n e m e m b e r (of C o n e m a u g h f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a ( C a m b r i a C o u n t y ) . 

C. Butts, 1905 (U. a, G. S. Ebensburg foUo, No. 133). Ebensburg sa,—Generally 
rather coarse, thick-bedded, gray ss., locolly contoining layers of cgl. Is the ss. 
upon which town of Ebensburg is built, and according to well records It Is there 
about 150 ft. thick. What is believed to be same ss. outcrops in river bluff to 
E. of Sumraerhill, and also on top of knoll just NW. of Suraraerhill. Here i t is 
coarse, thick bedded, 50 ft. thick, and Ues 100 ft. above Saltsburg as. The Ebens
burg rests on 40 ft. of red sh. and lies about 100 ft. below Summerhill ss. Is 
o raerab. of Conemaugh fm. In valley of Roaring Run the Ebensburg Is only 5 
ft. thick. 

W. C. Pholen, 1910 (U. S. G. S. Johnstown folio. No. 174, p. 6). "Ebensburg" ss. is 
sorae OS Morgantown ss. memb. of Conemaugh fm. and is abandoned. 

Echo g r a n i t e . 
P r e - C a m b r i a n ( ? ) : S o u t h e r n CaUforn ia ( S a n G a b r i e l M o u n t a i n s ) . 

W. J. MiUer, 1030 (Geol. Soc Am. Bull., voL 41, pp. 149-160). [Nome used but not 
defined.] 

W. J. MiUer, 1983 (Geol. Soc. Am. Bull., voL 44, No. 1, p. 161). Writer hos mopped 
[does not soy where published] Echo granite (pre-Camb.t), In Son Gabriel Mtns, 
Cal l t 

W. J. MlUer, 1934 (Unlv. CaUt at Los Angeles Pub. Math, and Phys. Set, vol. 1, 
No. 1, map, pp. 12-15, 63-65). [Echo granite (pre-Camb.t) mapped.] Comprises 
several sq. rai., extending from Millard Canyon to Eaton Canyon, Including part of 
Echo Mtn. 

E c h o B a y se r i e s . 
P r e - C a m b r i a n : N o r t h w e s t T e r r i t o r y . 

II. S. Robinson, 1933 (Canadian Min. and Met. Bull. 258, p. 613). 

E c h o I s l a n d f o r m a t i o n . 
Middle J u r a s s i c : S o u t h w e s t e r n B r i t i s h (Columbia ( H a r r i s o n L a k e r e g i o n ) . 

C. H. Crickmay, 1927 (Stanford Univ. Abstracts of dissert. 1924-26, vol. 1, p. 132). 
C. H. Crickmay, 1930 (Geol. Mag., vol. 67, p. 487 and map). Echo Island fm.— 

Tuff, ss., etc., 2,700 ft. thick. Underlies Mysterious Creek fra. (basol Upper J.) 
and overUes Harrison Lake fm. (Middle J . ) . Assigned to Middle J. 

E c k m a n s a n d s t o n e . ( I n Po t t svUle g roup . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
• McDowell Counties, p. 221). Eckman ss.—Massive to current-bedded, medium-
grained, buff to blulBh groy, 17 to 108 ft. thick. Lies 0 to 5 ft. below Pocohontos 
No. 6 cool ond overlies Pocohontos No. 6 cool or Pocohontos No. 4 cooL Exposed 
ot Eckraon, McDoweU Co. 

Economy m e m b e r . ( I n L a t o n i a sha le . ) 

U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio, s o u t h e a s t e r n I n d i a n a , and n o r t h -
c e n t r a l K e n t u c k y . 

R. S. Bassler, 1906 (U. S. Nat. Mus. Proc , vol. 30, p. 9) . Economy.—Blue shales 
and Iss., 50 f t thick, composing lower dlv. of Eden [Eden as here used excluded 
Fulton sh. a t base]. Distinguished faunally by large number of Bryozoo. Overlain 
by Southgote memb. of Eden and underlain by Utica (Fulton) sh. 

I s b a s a l p a r t of L a t o n i a sh . 

Economy w a s old n a m e of v i l lage n o w k n o w n as W e s t Covington, K y . 
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tBcphora bed. 
tEcphora beds. 

Miocene: Western Florida. 
W. H. Doll, 1892 (U. S. G. S. BuU. 84, pp. 124, 157, 158, 324). At Alum Bluff the 

Chesapeake group Is represented by what I have termed Ecphora bed, of gray marl, 
with over 100 species of fossils, many of which are common to N. C, Va., and Md. 
It has a thickness here of 30 ft. or more. 

A paleontologic term now abandoned for geographic name Choctawhatchee 
fm. 

Ector tongue of Austin chalk. 
Upper Cretaceous (Gulf series) : Northeastern Texas. 
L. W. Stephenson, 1918 (U. S. G. S. P. P. 120H, p. 149). Ector tongue of Austin 

chalk.—A thin tongue-like projection ot cholk from bosal beds of main body of the 
Austin, has been traced, by means of o few outcrops ond the block soils to which the 
chalk weathers, from western Fonnln Co. NE. to point about 1̂ 4 mt. SE. ot Rovenno. 
Ector, for which the tongue Is nomed. Is o few hundred yds. W. of the belt of 
outcrop. Only 10 to 15 ft. of the chalk wos seen In best exposures, and it probably 
does not exceed 50 ft In thickness In vicinity of Ector [Fannin Co.]. The Ector 
tongue Is underlain by shaly clay, with thin beds of sand and o basal cgl. ("fish-ned 
CgL"), which are regarded as distinct from underlying Eagle Ford fm. and are 
mapped with the Austin. [L. W. Stephenson now includes this shaly clay, sand, 
and "flsh-bed cgl." in Ector tongue. See Am. Jour. Sci., 5th, vol. 16, p. 492, 1928; 
-A. A. P. G. BuU., vol. 13, No. 10, 1929.) 

Eddy sandstone. 
Permian: Southern New Mexico. 
C. R. Keyes, 1906 (Jour. GeoL, vol. 14, pp. 147-154). Eddy sss., 1,500 f t thick, 

underlie Capltan lss. The name is substituted for Richardson's name Delaware Mtn 
fm., which Is preoccupied. [Derivation of name not given, but presumably Eddy, 
N. Mex.] 

Delaware Mtn fm, of Richardson was not preoccupied, and there is there
fore no occasion to rename it. 

Eddy HUl grlt^ 
Lower Cambrian: Eastern New York (Washington County) and south

western Vermont (Rutland County). 
H. Ruedemonn, 1914 (N. Y. State Mus. BuU. 169, pp. 6f-70). Eddy Hill grit.—The 

Black patch grit of [T. N.] Dole. Consists of 10 to 40 ft. of dork gray grit or ss. 
with black shaly potches, sometimes with cole, nodules. Underlies Schodack sholes 
and lss. and overlies Mettawee slate; all Lower Comb. Nomed for exposures st 
Eddy HIU, near Falrhaven, Vt. [Eddy HIU Is probably in WhItehaU quad., but 
name does not appear on that map. It may be unnamed hlll Just SE. of Falrhaven.] 

Eden group. 
Upper Ordovician: Southwestern Ohio, southern Indiana and central north

ern Kentucky. 
J. S. Newberry, 1^73 (Ohio Geol. Surv. vol. 1, table opp. p. 89), and E. Orton, 1873 

(some vol., pp. 371—399). Eden ahalea or Middle ahalea of Cincinnati beda proper.— 
Slightly fosslUferous blue sb. with smaU amount of Interbedded Is. Thickness 250 
ft. OverUes River Quarry beds and underlies HIU Quarry beds; all included In 
Cincinnati beds proper, fhe middle fm. of Cincinnati group. [As thus deflned the 
Eden Includes at base the Fulton sh.] 

Adopted as a group name, to Include beds originaUy included, 1. e., Latonia 
sh. at top and Fulton sh. at base, the top memb. of the Latonia being 
McMlcken memb. of Bassler. 

Named for Eden Park, CSnelnnati, Ohio. 

Eden beds. 
PUocene (lower) : Southern California (San Jacinto quadrangle. Riverside 

(>)unty). 
C. FrIck, 1021 (Callt Unlv. Pub., Dept. Geol. Bull., vol. 12, pp. 283-288). Eden 

beds.—Deposits containing considerable collection of vertebrate foBsUs (Including 
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species of Pliohippua), through which they are correlated with middle of Etchegoin 
fm. and the Rattlesnoke, Thousand Creek, and Snake Creek fms. The beds occur in 
Eden region, San Jacinto quod. Assigned to upper port of lower PUo. 

D. M. Eraser, 1931 (Min. in CaUt, vol. 27, No. 4, pp. 511-514). Frick's name Eden 
beda being preoccupied, he suggests It be replaced by Mount Eden fm., which Is here 
used for the lower PUo. ss. and shales In region about Beaumont. 

Edenian. 
A term appUed by R. Ruedemann (N. T. State Mus. Bul t 258) to time 

covered by deposition of Eden group. 

Edens sand. 
A thin subsurface sand, of Upper Cret. age, in either Navarro fm. or Taylor 

marl of eastern Tex. Produced oU at Corsicana. I s a higher sand than 
Corsicana sand. 

Edensburg oil sandstone. 

J . P. CarU, 1883 (2d Pa. GeoL Surv. Rept. I,, well sections), Edenaburg oil sa. lies 
strat. lower than "Tanners HUI red" and higher than Clarendon sand [In Warren 
Co., Pa . ] . Is probably of Chemung age, 

Edgefield-Chesterf ield zone . 
P r e - C a m b r i a n : N o r t h e r n Sou th Ca ro l i na . 

E. Sloan, 1905 (S, C, Geol, Surv. geognostic map of S, C, advance copies pnbUshed In 
1908, In S, C, Geol, Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral resources of 
S. C, pp. 6, 10, 12). Edgefleld-Cheaterfleld zone (Algonkiant).—Bounded on NW. 
by Abbeville-York zone; on N. by Hornsboro zone and State line ; on SE. by a line 
proceexiing from point where Whites Creek enters S. C. (Marlboro Co.) along said 
creek to the Pee Dee, thence by Catarrh, thence S. of Granny's Quarter, thence 
crossing Wateree River, near Camden, thence up Rice Creek and down Crane Creek, 
ond thence crossing Brook River 3 m t N. of Columblo, thence across Dutch Fork 
ond by Half Way Swamp, to point near Edgefield, whence It proceeds Bouthwesterly 
to Savannah River (near Scotts Ferry), the river completing the bdy on W. A 
division extends southwesterly by Edgefield by reason of granite anticline uplift, 
which diverts o subzone of these schists and o port of the slates toward Hamburg, 
with a SE. dip. Slates derived from alteration of basic Igneous rocks constitute 
main mass; along both sides of the argillltes the serlclte schists Interruptedly pre
vail. It appears tha t the sericite schists originated in the alteration of the tuffs 
and porphyries which Interruptedly occur along southerly line of Abbevllle-York 
zone, with a corresponding but more Umited belt along opposite side of Edgefleld-
Chesterfleld zone. 

Probably named for exposures in Edgefield and Chesterfield Counties. 

tBMgehill quartzite. 

Lower Cambrian : Southeastern Pennsylvania. 

C. E. Hall, 1881 (2d Pa. Geol. Surv. Rept. C,, map and btw. pp. 14 and 47). 
Edgehill Rock (qtzite and c g l ) , Potadam sa. (No. J) [on map], 

F. Bascom, 1904 (Am, Jour, ScL, 4th, vol, 17, p, 143), used Edge Hill qtzite (Lower 
Camb.) In tobies. 

Same as Chickies qtzite, the older name. Edge Hlll is in Montgomery Co, 

Edgewood limestone. 

SUurian (early) : Northeastern Missouri (Pike County) and southwestern 

lUinois. 

T. E. Savage, 1909 (Am. Jour, ScL, 4th, vol. 28, pp. 517-518). Edgewood Is.— 
La , 0 to 12^4 ft. thick, consisting of massive layer of hard gray coarsely 
crystalline Is. 4 ft. thick, oolitic In upper part, underlalD by few ft, of flne-
grolned Is. ond fossUIferous dark cole sh,, with, at base, cgl, of fragments of 
Girardeau Is, Uncon, overlies Girardeau Is, and uncon, underlies Sexton Creek Is., 
or Is separated from the Sexton Creek by 2 Inches of red residual clay. Assigned 
to SIL [Later repts give thickness 0 to 75 ft.) 

T. E. Savage, 1913 (Geol. Soc Am. Bull., vol. 24, pp. 111-112, 351-376; III. Geol. 
Surv. Bull. 23). Edgewood la. Includes all s trata In HI. ond Mo- btw. horizon of 
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Girardeau Is. up to top of the mag. Is. near BowUng Green, and top of the brown 
Is. overlying the ooUte In Lincoln, Pike, and Ralls Counties, Mo., and on opposite 
side of river in 111., ond their equlv. elsewhere In Miss. VaUey. It Includes 
Bowling Green Is., Noix oolite, and Channahon is. members, which represent locol 
fades. The lower fossiliferous part of fm. and the overlying brown, nnfosslllf-
erons Bowling Green phase are weU developed in vicinity of Edgewood, Pike Co., 
Mo., while the lowest beds of the Edgewood are not known N. of that locality. 
The fm. overUes Girardeau Is. with sedimentary break. In Kankakee €«., NE. 
III., it underlies, with possible break, Essex Is., which may prove to be a memb. 
of overlying Sexton Creek Is. [of SW. HI. and Mo.]. Basal 8 to 15 f t of the 
Edgewood ia Cyrene memb., which Is conformably overloin by Bowiing Oreen 
memb. (15 to 35 ft. thick). Upper half or two-thirds of Cyrene inemb. ls = Nolx 
oolite of Keyes, which Is a shallow-water phase of sedlmentotlon near Miss. River, 
and is here called Noia oolite memb. The name Channahon Is. memb. is retolned 
for easy reference to the s trata seen only along Des Plalnes River 1 mi. SE. of 
Channahon, Will Co., NE. III., which ls=some part of Edgewood fm. 

T. E. Savage, 1916 (Geol. Soc. Am. BuU., vol. 27, pp. 305-324). In NE. IU. Edge
wood la. Is 0 to 21 ft. thick and Is not known N. of Oswego. It nnderlles 
Kankakee Is. with eroslonal uncon. It is here proposed to shift upper bdy of 
Edgewood fm. and basal par t of overlying Sexton Creek Is. (of SW. IU. and Mo.) 
3 or 4 ft. higher than formerly, placing It a t top of Is. containing Ploti/mereilo 
mannienaia in III. and Mo., instead of at base of this zone, as formerly. 

T. E. Savage, 1926 (HI. State Acad. Scl. Trans., voL 19, pp. 286-287; Geol. Soc. 
Am. Bull., vol. 37, pp. 517-526, 533). Edgewood Is. is exposed neor Thebes, 
OBwego, Channahon, Essex, and Savanna, HI., and extends as far N. as Belvidere, 
near N. border of State. Platymerella mannienaia zone is included in Kankakee Is., 
Instead of in Edgewood. 

N a m e d fo r e x p o s u r e s 3 m i . N. of Edgewood , P i k e Co., Mo. 

E d i g e r l imes tone . ( B u r i e d . ) 

Midd le D e v o n i a n : CJentral K a n s a s ( H a r v e y C o u n t y ) . 

L. A. Johnston, 1935 (Tulsa Geol. Soc. Digest, 1934, pp. 12-17, pl. 1) . Ediger la.— 
Varies from dense and mIcro-crystaUlne to coarsely crystaUlne, fossUIferous Is., 
sandy and glauconitic a t base. In places lower part is white calc. sand of rounded 
and subrounded grains. Upper part may contain some chert, and usuoUy has 
intercoloted thin light-green sh. seoms contoining fossils. Rests uncon. on Hollow 
doL, or, where that Is absent, on Maquoketa sh,, and uncon, underlies Syiamore ss, 
in HoUow pool, Harvey Co. Nome proposed by F, A, Bush, unpublished poper 
deUvered before Tulsa Strat, Soc, in 1933. Assigned to Middle Dev. [Derivation 
of name not stated,] 

t E d i s o n gneiss , 

Pre-Cambrian: Northern New Jersey. 
J. E. Wolff and A. H. Brooks, 1898 (U. S. G. S, 18th Ann, Rept,. pt, 2, p, 439). Belt 

of gneisses characterized by their richness in disseminated magnetite, which, from 
extensive mining operations at old Ogden mines, now called Edison, we have 
named Edison gneiss. 

I n U. S. G. S. F r a n k l i n F u r n a c e folio. No. 161, 1908, t h i s n a m e w a s 

d i s c a r d e d , t h e rock b e i n g a n i n s e p a r a b l e p a r t of B y r a m gne i ss . 

t E d i s t o m a r l . 
Miocene ( l o w e r ) : S o u t h e r n S o u t h C a r o l i n a (Col le ton C o u n t y ) . 

E, Sloan, 1905 (S, C, Geol. Surv. geognostic map of S. C , advance copies; published 
In 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral resources 
of S. C„ pp, 12, 18, 19). Ediato phase (also Ediato marla and phoaphatea).—Pro
ceeding frora Dorchester Strait SE. over Dorchester Rldge and the upper (Ecphoro) 
morls, the Edisto phase Is observed in compact yeUow-whIte beds (very high 
In content of colcium carbonate); which rarely exceed thickness of 3 ft. This is 
phase of Mio. which bos been phosphotlzed where •favorobly situated for accumula
tion of Salkehatchle oozes. This Edisto phase appears circumscribed In western 
Tertiary by a line extending from mouth of Wando River by Charleston, Church 
Flats, Port Royal, Parachucia, GIvhams Ferry, Bacon's Bridge and thence back 
to head of Wando River. In eastern dlv. of Tert. the sea waves, along Myrtle 
Beach, cast upon the shores fragments of the equlv, marl, from bed of present 
ocean. Overlies Marks Head marl and Is older than Goose Creek marl. 
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T, W, Vaughan, 1912 (U, S, G, S, P. P , 71) . Ediato morl,—Indurated phosphatlzed 
marl In vicinity of Charleston, S, C. Thickness 2 to 3 f t OverUes Cooper raarl 
and underlies Goose Creek marl of Sloan, which Is softer than Edisto marl. 

C . W . Cooke, 1936 (U. S. G. S. Bull. 867). In this rept [on S. C. coastal plain] 
the lower Mio. deposits ore called Hawthorn fm., because the work of recent years 
hos demonstrated that they ore an eastern development of Hawthorn fm. of Fla. 
In previous S. C. repts all or parts of Hawthorn fm. have been called tMarks 
i iead marl, tEdisto marl, tBorochucla sh., tPorochucIo morl, ond tCombahee sh., 
all of which are here abandoned. The Hawthorn includes fMarks Head raarl 
and upper part of underlying Alum Bluff "fm." of Veatch and Stephenson's rept on 
coastal plain of Ga. (Ga. Geol. Surv. Bull. 26, 1911). It also Includes port of 
tAshley morl and part of tSalkehatchie phase of Sloan. 

N a m e d for e x p o s u r e s on E d i s t o R i v e r a t " T h e D i v i d e r s , " Col le ton Co. 

E d m o n t o n fo rma t ion . 

U p p e r C r e t a c e o u s : A l b e r t a , S a s k a t c h e w a n , a n d N o r t h w e s t T e r r i t o r y , 

C a n a d a . 

J. B. Tyrrell, 1887 (Canada Geol. Surv., n. s., voL 2, pp. 7 4 E : - 7 5 E . IIOE, IISB, 
127B, 131E-135E, 137-138E), Introduced Edmonton series; as he called It. Now 
considered = either Bearpaw sh. or Fox HlUs ss. of Mont. 

E d m u n d s f o r m a t i o n . 
S U u r i a n : S o u t h e a s t e r n M a i n e . 

E. S. Bastln and H. S. Williams, 1913 (Moine Woter Storage Comm. .3d Ann. Rept., 
p. 168; Geot Soc. Am. Bull., vol. 24, pp. 378, 379). [Nome mentioned but not 
deflned. Refers to Eastport folio, in press.] 

E. S. Bastln and H. S. Williams, 1914 (U. S. G. S. Eastport folio. No. 192, pp. 4, 
10). Edmunds fm.—A series of alternating beds of sh. and deposits of volcanic 
rocks. Most abundant rock is rhyollte, both gray and red, which forms flows and 
associated tuffs. Next most abundant rock Is purplish red andeslte, which also 
occurs OS flows ond tuffs, Dlobose flows and tuffs also occur. Estimated thickness 
2,500 to 3,000 ft. Conformably underlies Pembroke fm. Overlies (possibly uncon.) 
Dennys fm. Fossils indicate Coblesklll and Niagara age. Nomed for exposures 
near Edmunds, Woshlngton Co. 

E d m u n d s H i U andes i t e , 

D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u u t y ) . 

H, E, Gregory, 1899 (Am. Jour, Set , 4th, vol. 8, pp. 359-360). Edmunds Hill 
andesltes.—Auglte andesite forming entire top of Edmund's Hill, Chopman Twp, 
near middle of N, twp line, and being highest part of a ridge running N.-S, for 
several ml. 

I n a l a t e r r ep t (U . S. G. S. Bul l . 165, pp . 112, 168^172, 1900) th i s rock w a s 
cons ide red by Gregory to be Paleozoic . On 1963 g e o t m a p of Maine , by 
A. K e i t h , t h e igneous r o c k s of t h i s region, i nc lud ing a n d e s i t e , a r e m a p p e d 
a s Dev. 

E d r a y s a n d s t o n e . ( I n Bluefield f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in ia 
( T a z e w e l l C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, ond Suramers Counties, 
pp. 301, 413). Edray as.—Groy or green flaggy or sholy ss. 0 to 75 ft. thick, in 
lower part of Llllydole sh,, lying 0 to 50 ft, obove Its hose. Type loc. in Pocahontas 
Co., W, Va,, on mtn road 1,2 ml, N, of Edroy, Also observed In Mercer Co,, W, Vo., 
and In TazeweU Co., Va. 

P. H. Price, 1929 (W. Va. Geol. Surv. Rept. Pocahontas Co., pp. 163-164), Edray 
as. Is. lenticular and does not appear In Edray section that was measured along 
new State road from Edray to head of Elk, but at other points It presents a promi
nent exposure. Occurs associated with Llllydale sh,, at times coming well up 
In this memb,, and at some points near bose ; and often rests directly on Aider-
son Is, of Greenbrier series. Best developed along waters of Elk, forming a mas
sive cliff rock at iunction of Big Spring Fork with Old Field Fork of Elk River, 
and is recorded in Slaty Fork and Props Run sections. In S. end of Co. it Is 
noted In Stamping Creek and Briery Knob sections, as o brown to gray flne-
gralned micaceous ss., 10 to 25 ft. thick. 
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E d s o n beds . ( I n Oga l l a l a f o r m a t i o n . ) 
P l iocene ( l o w e r ) : W e s t e r n K a n s a s ( S h e r m a n C o u n t y ) . 

M. K. EUos, 1931 (Unlv. Kons. BuU., vol. 32, No. 7, pp. 161-162). [See under 
Rhinoceros Hill beds.] 

E d w a r d s l i m e s t o n e . ( I n F rede r i c l c sbu rg glroup.) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e r n T e x a s . 

R. T. HiU and T. W. Vaughan, 1898 (U. S. G. S. Nueces folio. No. 42, p. 2 ; U. S. G. S. 
18th Ann. Rept , pt. 2, pp. 227-235). Edwards Is—Generally whitish lss., but on 
weathering show buff, cream-yellow, ond dull-gray layers; of variable hardness, 
frequently mosslve, and contoln flint nodules. Usually border thon Comanche 
Peok Is. and weothers into cliffs. Thickness 800 ft. Top tm. of Fredericksburg 
dlv. Overlies Comonche Peak Is. and underlies Fort Worth Is. Replaces "Caprina" 
Is. ; also replaces "Barton Creek" Is., as Barton Creek Is not good type loc , narae 
is binoralal, and Bxirion was otherwise used many years before Barton Creek. 

E d w a r d s Is. unde r l i e s George town Is. in some a r e a s . F o r t W o r t h Is. in 
o t h e r a r e a s , a n d K i a m l c h i c lay in N E . T e x . See a l so u n d e r F r e d e r i c k s 
bu rg g roup . 

N a m e d for E d w a r d s P l a t e a u , Nueces a n d U v a l d e quads . , S W . Tex. , of w h i c h 
i t is chief componen t of s c a r p s a n d m e s a s . 

E d w a r d s v i l l e f o rma t ion . ( I n B o r d e n g roup . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n I n d i a n a . 

P. B. Stockdale, 1929 (Ohio Jour. ScL, vol. 29, No. 4, p. 170). [See under Borden 
group] 

P. B. Stockdale, 1931 (Geol. Soc. Am. BuU., vol. 42, No. 3, pp. 707-718). The 
Edwardsville is in many respects the most unique fm. In Borden group. Is top 
fm. of the Borden. Displays greotest range in thickness—from 40 to 200 ft. 
Predominantly sh., slltstone, and ss. A perplexing calc. lithology at extreme S. 
end of Ind. outcrop area and In adjacent Ky. renders It easily confused with bosal 
raemb. of overlying Harrodsburg Is. It overlies Floyds Knob fra. 

P. B. Stockdale, 1931 (Ind. Dept. Cons., Dlv, GeoL, Pub. 98, pp. 54, 76, 220, etc.). 
Edvmrdsville fm. in previous writings has been Included In "Knob ss.," "Riverside 
ss.," "Knobstone ss.," and "Warsaw" of Butts (1915, 1918, 1922), Is named for 
vlUage of Edwordsvllle, near center ot NEVi Sec, 1, T, 3 S,, R, 5 E,, 4% ml, W. 
of New Albany, Ind, It is completely exposed In clean-cut association with over
lying Harrodsburg Is, and underlying Floyds Knob fm. along State Highway 62, a 
short distance NE. of Edwardsville, where It is 53 ft. thick. [Describes ond names 
many local lithologic facies of the fm. On pp. 310-311 he suggests redeflnlng top 
of fm., as explained under Harrodsburg la.] 

E d w i n clay. 
A w h i t e b r i t t l e c lay, local ly k n o w n a s E d w i n clay, f o r m s lowes t 8 ft. of 

c lay a t J o n e s B u t t e , B u t t e Co., Calif. (See V. T . Allen, Unlv . CaUf. P u b . 
BuU. Dep t . Geol . S e t , vol. 18, No. 14, pp. 381, 404, 1929.) 

t E f a w rocks . 

A n a m e app l i ed locally to GUmore ss . m e m b . of G r e e n e fm. in w e s t e r n 

Mononga l i a C!o., W. Va., f rom loca l i ty n e a r W a d e s t o w n , w h e r e It U t t e r s 

t h e g r o u n d w i t h l a r g e boulders . 

EflSngbam t e r r a n e . 

A n a m e appl ied by C. [R , ] Keyes ( P a n - A m , G e o t , vol. 39, No. 4, 1923, p . 
320) t o 8 ft, of Is, in u p p e r p a r t of M c L e a n s b o r o fm. ( P e n n . ) of III . H e 
p laced i t 200 ft. above M a r t i n s v i l l e Is, D e r i v a t i o n of n a m e not s t a t e d , 
bu t p robab ly n a m e d for EfBngham, EfBngham Co,, SE, IU. 

E g a n l imes tone . 
L o w e r O r d o v i c i a n : E a s t e r n N e v a d a ( E l y r e g i o n ) . 
C. [R,] Keyes, 1923 (Pan-Am, Geot, vol, 40, pp, 53, 78). Egan lss. 1,100 ft. thick, 

underlie Cherry shales and overUe Scliell shales in Nev. Named for Egan Range, 
of which they form K base from Ely northward. 

. \ p a r t of P o g o n i p Is. 
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E g g l e s t o n l i m e s t o n e . 

Midd le O r d o v i c i a n ( B l a c k R i v e r ) : S o u t h w e s t e r n V i r g i n i a (Gi les C o t m t y ) . 

A. A. L. Mathews, 1934 (Va. Geol. Surv. Bull. 40, pp. 7, 11, 30). Eggleston U. In
cludes the beds of upper Black River age that are younger than the upper red 
Moccosln memb. (Lowville) and older thon Trenton Is. Although o good section of 
the fm. occurs 1.1 ml. S. of Eggleston, Vs., the best section is olong State Highway 8, 
1 ml. N. of Narrows, Va. This will be considered type loc. In general consists of 
thin- to thick-bedded, flne-grolned, arglU., dark-buff to light-brown Is. which upon 
frocturing forms cuneiform blocks with the Jointing perpendicular to bedding. Con
tains many thin beds and a few thicker beds of bentonlte, ond its pecullorlties moy 
be due to this moterlol. Is widely distributed In Valley ond Rldge province. In 
type loc. Is more than 150 ft. thick. Contains upper Block Elver fossHs. 

S a m e a s C h a m b e r s b u r g Is. r e s t r i c t e d of C. B u t t s a n d G. W. S tose (1932) , 

w h i c h i s n a m e a t p r e s e n t in u s e by U. S. Geol . Su rvey . (See C. B u t t s , Va. 

Geol. Su rv . Bu l l . 42, 1933.) 

E g r e m o n t l imes tone . 

Ordov ic i an a n d C a m b r i a n : S o u t h w e s t e r n M a s s a c h u s e t t s a n d n o r t h w e s t e r n 

Connec t i cu t . 

W. H. Hobbs, 1893 (Jour. GeoL, vol 1, pp, 717-736, 780-802), Egremont la.—White 
to gray crystalline Is,, often quite pure but for small scales of colorless mica and 
grains of pyrite. Locally contains thin qtzitic or schistose layers, GeneraUy 
passes upward Into Everett schist through a graphitic layer of vorloble thickness, 
ond o similar graphitic rock Is also found a t Its lower contact with Riga schist. 
Correlated with Bellowspipe Is. of NW. Mass. Included In Mount Washington series. 
Named for its wide extent In Egremont valley [Berkshire Co., Mass.], 

I s a p a r t of S tockb r idge Is. 

E g y p t sand . 
U p p e r C r e t a c e o u s : M i s s o u r i . 

C. [R.] Keyes, 1915 (Iowa Acad. S'cl. Proc , voL 22, p. 252). Egypt terrane.—Sands, 
150 ft. thick, of Ripley age, uncon. underlying Porter [Porters Creek] clays and 
uncon. overlying Dakotan series. [Derivation of name not stated.) 

E i l e e n s a n d s t o n e . ( I n O r o n t o g roup . ) 
P r e - C a m b r i a n ( u p p e r K e w e e n a w a n ) : N o r t h w e s t e r n W i s c o n s i n (Bayf ie ld 

C o u n t y ) . 

F. T. Thwaltes, 1912 (Wis. Geol. Nat. His t Surv. Bull. 25, pp. 50, 54). Eileen aa.— 
Red and white somewhat quartzose ss. Thickness 0 to 2,000 ft . ; 1,800 ft. exposed. 
Included In Oronto group. Underlies Amnicon fm. and overlies Freda ss. Nomed 
for exposures In volley of South Fork of Flsh Creek in town of Eileen, Bayfleld Co. 

E i n s t i n e s a n d s t o n e . (Also speUed E i n s t e i n . ) 

P e n n s y l v a i u a n : E a s t e r n K a n s a s . 

G. C. Swollow and F. Hawn, 1865 (Kons. Geol. Surv. Bept. on Miami Co., p. 7). 
Einatine sa.—Thin beds of soft brown micaceous and hard groy cole ripple-morked 
sss. more or less intercalated with and passing Into blue and brown sandy orglll. 
shales. Upper port marly and fossiliferous at McFoddln's and ot Ward's mill. 
Forms bed No. 10 (35 to 60 f t thick) of geologic section of Miami Co. Overlain by 
Cave Is. and underlain by older Cool Meosures strato. 

I n l a t e r r e p t s ca l led " E i n s t e i n s s . " a n d inc luded , t o g e t h e r w i t h t C a v e Is., in 
t C a v e Kock se r i e s . P r o b a b l y r e p r e s e n t s w h o l e or p a r t of C h a n u t e sh . 
m e m b . of K a n s a s C i t y fm. 

D e r i v a t i o n of n a m e no t s t a t e d . 

E l s s l imes tone . ( I n Counc i l G r o v e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 
G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 229, 233, 234, 235, 237). 

Eiaa la., in Garrison shale, consists of (descending) : (1) Dark-grey, sUiceous, hard, 
mossive, 1 ft. 3 In. to 2 ft . ; (2) sh., bluish, orgill., with flne calc. material, very 
fossiUferouB, 7 ft. : (3) Is., dark gray, earthy, hard on exposure, 1 ft, 4 In, Total 
thickness 9 to 10 ft. Underlies Blosly Creek sh, and overlies Stearns sh. Named tor 
Elss farm, S, of Humboldt, 
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G, E, Condra and J. E. Upp, 1931 (Nebr, Geol, Surv. BuU. 6, 2d ser., p. 19). Type 
exposure of Eiss Is. is in SEV4 sec. 3, T. 1 N., R. 13 E., on Elss farm, 8 mL S. of 
Humboldt, Nebr, 

G. E, Condro, 1935, (See under Bader Is.) 

E k w a n l imes tone . 

S i l u r i a n : C a n a d a ( H u d s o n B a y r e g i o n ) . 
A. P, Foerste, 1927 (Denison Unlv, Bull., voL 27, No. 3, Scl. Lab. Jour., vol. 22, pp. 

5, 7, 15). 

E k w a n B i v e r l imes tone . 

S i l u r i a n : C a n a d a . 
T. E. Savage and F. M. Van Tuyl, 1919 (Geol Soc Am. Bull., vol. 30, pp. 341, S57, 

365, 368). 

E l A b r a l imes tone . 
L o w e r C r e t a c e o u s : Mexico . 
V. R. Garflas, 1915 (Econ. Geot, voL 10, pp. 199, 200). 

E l b e r t f o r m a t i o n . 

U p p e r D e v o n i a n : S o u t h w e s t e r n Colorado . 

W. Cross, 1904 (Am. Jour. ScL, 4th. vol. 18, pp. 245-252). Elbert fm.—The strata 
overlying Ignaclo fm. (chiefly qtzite and believed to be of Upper Camb. age), under
lying Ouray Is., and carrying flsh remains at base and near top, which seem un
questionably to form a Uthologlc s t ra t . and faunal u n i t At Devon Point the Elbert 
consists of (descending) : (1) Red sh. or clay, 5 f t ; (2) ss. or qtzite containing 
flsh scales in places, 1 ± ft,; (3) calc, shales and thin Is,, buff or gray, breaking 
readily into slabs, salt casts common, 25 ft. ; (4) thin layers of alternating qtzite, 
dull-gray aren. Is., and red calc. sh., 8 ft. ; (5) hard flne-gralned gray qtzite, 2 to 
Ml ft-; (6) red calc. sh., 4 In. to 1 ft , ; (7) yellow earthy Is,, 9 In.; (8) calc. and 
sandy shales, variegated, yellow, buff, lilac, 4 in, to 1 ft,; (9) flne-gralned yellow-
brown qtzite, 1 ft , ; (10) sandy sh,, red, greenish, or mottled, a harder layer In 
middle, 5 ft . ; (11) sandy Is., shaly in port, rich in flsh scales and plates, 1 ± ft , : 
(12) red sh,, calc, and sandy, with specks of bone or shell, 2 ft. Total thickness at 
Devon Point 54 f t Named for exposures on Elbert Creek, a western tributary of 
Animas River, entering it Just above Rockwood. The Elbert has been observed 
below Ouray Is. in several quads, of San Juan region, and many exposures have 
been studied. I ts most persistent feature is the crumbUng calc. sh. dlv., with its 
casts of salt crystals. The most Important variation In its Uthology is appearance 
of dense earthy Is. of concholdal fracture, in several beds In upper part. Only 
fossils found are fish remains. Appears to correlate with "Part ing qtzite" of 
central Colo. 

E l b r o o k l i m e s t o n e . 

Midd le and U p p e r C a m b r i a n : C e n t r a l s o u t h e r n P e n n s y l v a n i a , w e s t e r n 

M a r y l a n d , a n d n o r t h w e s t e r n Vi rg in ia . 

G. W. Stose, 1906 (Jour. Geot, vol, 14, p, 209), Elbrook la.—Massive blulBh gray 
mag, and cherty Is, with red and green shales in middle. About 2,000 f t thick. 
Underlies Knox Is. and overlies Waynesboro fm: Quarried at Elbrook. Franklin 
Co., Pa. 

G. W. Stose, 1909 (U. S. G. S. Mercersburg-Chambersburg folio. No. 170), divided the 
beds called Knox Is. In 1906 Into Conococheague Is, below and Beekmantown is, 
above, and stated thickness of Elbrook Is. to be 3,000 f t 

El Caiio formation. 
Cretaceous: Cuba. 
J. W. Lewis, 1932 (A, A. P, G. Bull., vol. 10, p. 539). 

E l C a p i t a n g r a n i t e . 

P r o b a b l y C r e t a c e o u s : Yosemi te N a t i o n a l P a r k , Ca l i fo rn i a . 
F. C, Calkins, 19,30 (U, S, G. S. P. P. 160, pp, 121-122, map). Light-colored blotite 

granite of niodt.Tately coarse and In part obscurely porphyritic texture, but along 
E. margin It passes from a porphyritic to o nonporphyritic rock. Is one of oldest 
intrusive rocks in Yosemite region. 

Nan ied for fac t t h a t i t f o r m s g r e a t e r p a r t of EI C a p i t a n , Yosemi te N a t . 

P a r k . 
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tBl Capltan limestone. 
A term appUed by some geologists to Capltan Is. of Tex. 

Eico gravel. 
Mississippian: Southwestern Illinois (Alexander County). 
L. C. Glenn, 1906 (U. S. G. S. W. S. P. 164, pp. 22, 150-152). Eico srrov^t—Name 

locolly opplled to 177 ft of Miss, chert In deep wells at Cairo, III. Is quarried 
near Blco, Alexander Co., where It consists of very Ught-colored chert, 150 to 200 
ft. 'hick, highly fractured; Is not a gravel either in wells or In outcrop. 

Eiden limestones. 
Mississippian: Northern Central Arizona (Flagstaff region). 
C. [R.] Keyes, 1922 (Pan-Am, GeoL, vol, 38, pp, 243, 251, 336), Elden ;»»,—Nome 

derived from Elden Mtn, near Flagstaff. Includes the beds of Miss, series carry
ing Keokuk fauna. Thickness 250 ft. Top fm. of Miss, series In Ariz. Younger 
than Truxton lss. 

Eldon limestone. 
Middle Cambrian: British Columbia and Alberta. 
C. D. Waleott 1908 (Smithsonian Misc Coll., vol. 53, No. 1804, pp. 2, 3). Eldon 

fm.—Massive aren., dolomitic Iss., with a few bands of purer blulsh-gray Is. 
Thickness 2,733 ft In Mount Bosworth section and 2,195 ft. at Castle Mtn. Con
tains Middle Comb, fossils. Is top fm. of Middle Camb. Underiles Bosworth 
fra. ond overlies Stephen fm. Comprises upper mosslve lss. of Castle Mtn, Alberta, 
1 to 2 ml. N. of Eldon switch, on Canadian Paclflc Ry. 

Eldonlan series. 
C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol, 42, p, 289), Eldonian aeries.—Series of lss,, 

oggregatlng 2,685 ft,, uncon, underlying Bosworthlan ,series and overlying Stephens-
Ian series. Uppermost dlv, of Mid Cambric in Alberta. [Apparently some as 
Eldon Is.] 

Eldora sandstone. 
Pennsylvanian: Central northern Iowa. 
S, W, Beyer, 1900 (Iowa Geol, Surv., vol. 10, pp, 254, 259-278), Eldora as— 

Heavy-bedded ferruginous ss,, 80 ft, thick, forraing top fm, of Des Moines stage 
In Hordin Co, Overlain hy Pleist, and underlain by sh, of Des Moines stage. 

Named for Eldora, Hardin Co. 

Eldoradan series. 
A term applied by C. [R.] Keyes, 1923 (Pan-Am, Geot, vol. 40, pp. 51, 53, 

78), to lower part of Eldorado Is. of Nev. and to supposedly contemp, de
posits in other States. 

Eldorado limestone. 
Middle Cambrian: Eastern Nevada (Eureka district and neighboring re

gions) , 
C. D, Waleott, 1908 (Smithsonian Misc, Coll,, vol. 53, No. 1812, p. 184, footnote). As 

result of conference with Mr, Arnold Hague, Eldorado la. Is Introduced to replace 
Prospect Mtn Is. [the name Proapect Mtn being retained for the older qtzite]. 

Named for Eldorado mine. Eureka dist, 

Eldorado sand. 
A subsurface sand in Annona chalk of NE. Tex. 

Eldorado series. 
Eldorado granodiorite. 

Cretaceous: British Columbia, 
C, W, Drysdale, 1916 (Canada Geol, Surv, Summ. Rept. 1915, p. 79). 

Eldoran epoch (and series). 
Term proposed by G. P. Kay (Geol. Soc. Am. Bull., vol. 42, pt. 1, pp. 449-

452, 1931) to include Wisconsin (glacial), Peorian (iiiterglacial), and 
lowan (glacial) stages of Pleistocene epoch (aud .series), which Kay 
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would e l eva t e to P le i s tocene pe r iod ( a n d s y s t e m ) . I n v i c in i ty of E l d o r a , 
H a r d i n Co,, I owa , t h e 3 s t ages h a v e been m a p p e d s e p a r a t e l y , 

G, F, Kay and M, M. Leighton, 1933 (Geol, Soc. Am. BuU,, vol, 44, pp, 669-^73), 
redeflned Eldoran epoch (aeries) by including In it "Recent age (staije)" ; and they 
agreed to deflne "Wisconsin age (stage)" to include the following substages (de
scending) : Mankato (late Wisconsin), Gary (middle Wisconsin), Tazewell (early 
Wisconsin), and lowan. For their complete classiflcation see under Wtscon»;n 
atage. 

E l e a n o r s l a t e . 
P r e - C a m b r i a n ( K e e w a t l n ) : W e s t e r n O n t a r i o , 

A, P. Coleman and A. B. WiUraott. 1902 (Toronto Unlv. Studies, geol. ser. No. 2, 
p. 10; and Ont. Bur. Mines Rept. 1902, p. 158). Eleanor alatea, Huronian. 

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 154). Eleanor a l 
assigned to Keewatln. 

t E l e c t r i c i n t ru s ive s . 

M i o c e n e : Ye l lows tone N a t i o n a l P a r k . 

A, Hague et al,, 1899 (U, S, G, S, Mon, 32, pt, 2, pl. 10), mapped Electric intrusives 
The U. S. GeoL Survey later adopted Electric Peak intrusives for these rocks. 

E l e c t r i c P e a k i n t r u s i v e s . 

M i o c e n e : Ye l lows tone N a t i o n a l P a r k . 
A. Hague et a t , 1904 (U, S, G, S. Mon. 32, Atlas. Galhitln sheet). Electric Peak 

intrusives.—Dikes of diorite porphyry and andesite of various kinds, breaking 
through sed. rocks of Electric Peak, In Gallatin quad., Yellowstone National Park. 

E l e n i t a syen i t e p o r p h y r y . 
Age ( ? ) : Mexico. 
S. F. Emraons, 1910 (Econ. GeoL, vol. 5, p. 324). 

E l e p h a n t l i m e s t o n e . 

P e n n s y l v a n i a n : S o u t h w e s t e r n U t a h ( s o u t h e a s t of F r i sco d i s t r i c t ) . 
B. S. Butler, 1913 (U. S. G. S. P. P. 80). Elephant Is.—Heovy-bedded dolomltic 

and siliceous lss., 1,000± ft. thick, underlying (probably uncon.) Horrlngton 
fm. and overlying (conformably to N.. but uncon. suggested to S.) Talisman 
qtzite. Naraed for Elephant Canyon, SE: of Frisco dist. 

t E l e v a t o r B s a n d s t o n e . 

A t e r m appl ied by C. W . H a U ( M i n n . Acad. Na t . Sci. Bul l . , vol. 3 , pp. 1 2 5 -

136, 1889) to a ss. , in lower p a r t of S h a k o p e e dol. a s de l imi ted by him, 

t h a t w a s l a t e r n a m e d Neic R i c h m o n d ss . H e desc r ibed t h e beds a s 20 

ft. th ick in weU a t E l e v a t o r B , St. P a u l , Minn. 

E lg in s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e r n K a n s a s a n d c e n t r a l n o r t h e r n a n d c e n t r a l Okla

h o m a . 
E. Haworth, 1898 (Kans. Univ. Geol. Surv. vol. 3, p. 64). Narae suggested by G. I. 

Adams. Elgin ss.—Sss. within Lecompton shales In S. part of State, which have 
great development around Elgin. [Lecompton ahales of early Kans. repts has been 
replaced by Kanwaka sh.] 

F. C. Schrader, 1908 (U. S. G. S. Independence folio. No, 159), Elgin «s,—Hard fer
ruginous ss, that weothers rough. Thickness 10 ft. in this quod. Rests conform
ably on Oread Is. 

D. W. Ohern and R. E. Garrett, 1912 (Okla. Geol. Surv. Bull. 16, pp. 12-13). Elgin ss. 
Is 50 to 40 ft. thick. It crops out in E. part ot Osage Co., Okla., and extends across 
Osage and Pawnee Counties. Rests on Oread Is, and Is' overlain by 700 ft, of 
Pejin,. shales with thin lss. 

L. C. Snider, 1913 (Petroleum and natural gas in Oklo., pp. 44-49). Elgin ss. is 50 
to 140 tt. thick. Is 140 ft. thick near Elgin. Kans.. where it consists of on upper 
and lower ss. memb. separated by shaly ss. Rests on Oread Is. 

R. C. Moore and W. P. Haynes. 1917 (Kans. Geol. Surv. Bull. 3) . In N. Kans. the 
Kanwaka sh. is calc. and locally Includes thin beds of impure Is., but to S. It be
comes very sandy and may well be called a ss. The name Elgin ss. has been .sug
gested by Hawol'th (1898) for this phase, on account of exposures near Elgin, 
Chautauqua Co., where It Is nearly 140 ft. thick, but to S. It becomes thinner. 
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A. E. Fath, 1926 .(U. S. G. S. BuU. 759, p. 12). Elgin ss. has been traced across 
Pawhuska and Hominy, Okla., quads., by C. D. Smith and R. H. Wood, to whose 
unpublished maps writer has had access. In Bristow quad., Okla., it is a friable 
gray to yellowish brown ss. 50 to 80 ± ft. thick. Is exposed near W. margin of 
quad, and Is highest ss. of considerable thickness in strat. section. In west-central 
par t of quod, it is differentiated with difliculty frora underlying Bristow fm. Its 
upper surface Is distinct across the quad, and is a good strot. bdy. It i s separoted 
from overlying Perm, beds by several hundred ft. of Penn. sh., ss., and Is. 

C. N. Gould. 1925 (Oklo. Geol. Surv. Bull. 35, pp. 75, 77). Elgin ss. is o raosslve ss., 
consisting usually -of but o single raemb., but It is more sha]y to N. Thickness 50 
to 210 f t It rests on Nelagoney fm. 

H. D. Miser, 1926 (Geol. map of Okla.). Elgin ss. underlies Pawhuska fra. and over-
lies Nelogoney fm. ocross central northern and part of central Okla. 

t E l g l n l imes tone . ( I n M a q u o k e t a g roup . ) 

U p p e r O r d o v i c i a n : N o r t h e a s t e r n I o w a a n d w e s t e r n Wiscons in . 

S. Calvin, 1906 (Iowa Geol. Surv. vol. 16, pp. 60, 98). Elgin shaly Is.—Ls., dolomites, 
and shaly Iss., with beds of calc. sh. and thin partings of bluish, less calc. clays ; 
generally of yellow color and 70 ft. thick. Forms basal fm. of Maquoketa stage. 
Includes Isotelus zone ot base. Overlain by Clermont sh. (ot Maquoketa stage) and 
underiain by Galena Is. 

P r eoccup ied by E lg in ss. I s b a s a l fm. of M a q u o k e t a g r o u p . 
N a m e d for e x p o s u r e s n e a r Elg in , F a y e t t e Co., I o w a . 

E l i o t s l a t e . 
C a r b o n i f e r o u s ( P e n n s y l v a n i a n ? ) : S o n t h w e s t e r n M a i n e a n d s o u t h e a s t e r n New 

H a m p s h i r e . 

F. J. Katz, 1917 (Wash. Acad. Scl. Jour.: vol. 7. p. 198). Eliot .'iI,—Gray serlcitic and 
siliceous slates, argUlo-qtzltlc schists, calc. beds, and carbonaceous phyllites. 
Present in Eliot, Maine, and Dover, N. H,, extending thence SW, In two belts, 

F. J. Katz, 1917 (U, S, G, S, P, P, 108, p. 169), Eliot s i—An assemblage of groy 
serlcitic and siliceous serlcitic slates ; beds of Ught-gray and drab arglllo-qtzitlc rocks. 
some of which are also calc.; thin laminae of light-blulsh Is . ; and thin layers of 
black carbonaceous sericite phylllte. Uniformly flne-gralned and thin-bedded. 
Thickness not determinable. No fms. overlie It, and top may be absent. Rests on 
Klttery qtzite. Contemp. with lower part of Casco Bay group, especially Cape 
Elizabeth fm., but may also represent part of Scarboro phyllite. Assigned to 
Penn. (? ) . 

N a m e d for d e v e l o p m e n t a t E l io t , Y o r k Co., Ma ine . 

E l i o t phy l l i t e . 

S a m e a s E l i o t s t 

E l i s a q u a r t z m o n z o n i t e p o r p h y r y . 

Age ( ? ) : Mexico. 

S. F. Emraons, 1910 (Econ. GeoL. vol. 5. p. 329). [Age not stated. M. L. Lee, Econ. 
GeoL, vol. 7, 1912, p. 330, assigned It to T e r t ] 

E l i z a b e t h gabb ros . 

P r e - C a m b r i a n : E a s t e r n New York ( A d i r o n d a c k M o u n t a i n s ) . 

See u n d e r A d i r o n d a c k a n o r t h o s y t e . 

E l i z a b e t h s and . 

D r i l l e r s ' t e r m , long in use , for a s a n d in w e s t e r n P a . a n d W. Va . t h a t prob

ably l ies in u p p e r p a r t of C h e m u n g fm. I s y o u n g e r t h a n W a r r e n F i r s t 

s a n d a n d C h e r r y Grove s a n d a n d o lde r t h a n B a y a r d s and . 

E l i z a b e t h F u r n a c e c o n g l o m e r a t e m e m b e r (of G e t t y s b u r g s h a l e ) . 

U p p e r T r i a s s i c : S o u t h e a s t e r n P e n n s y l v a n i a ( L a n c a s t e r C o u n t y ) . 
A. I. Jonas and G. W. Stose, 1930 (Pa. Geol. Surv.. 4th ser.. Topog. and Geoi. Atlas of 

Pa., No, 168, Lancaster quad., p. 50). Heavy quartzose cgL, 2,500+ f t thick. Is 
closely associated with soft red ss. of type of Gettysburg sh. and Is therefore 
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treated as bosal raemb. of thot fm. Rests on New Oxford fm. All Included In 
Nework group. Forms prominent rldge (Elizabeth Furnace HIU) NE. of Mount 
Hope, Lancaster Co. 

Elizabeth Islands moraine. 
Pleistocene: Massachusetts. (See U. S. G. S. Bult 597, 1917, p. 138.) 

Elizabethtown gabbro. 
Pre-Cambrian: Northeastern New Tork (Essex County)T 
G. H. Chodwick, 1930 (Geol. Soc. Am. BuU.. vol. 41, p. 82). Elizabethtown gabbros 

occur around Ellzobethtown [Essex Co.], N. Y. 

Elk conglomerates. 
Cretaceous: Alberta. 
W. W. Leoch, 1913 (12th Int. Geol. Cong. Guidebook 9, p. 24) . 

Elk fire clay. (In Conemaugh formation.) 
Pennsylvanian: Southern West Virginia. 
C. E. Krebs ond D. D. Teets, Jr . , 1914 (W, Va. GeoL Surv. Rept. Kanowho Co., p. 179). 

Elk flre clay.—Reddish vorlegated flre cloy, 5 to 7 ft. thick, underlying Brush Creek 
coal and overlying Mahoning ss. Naraed for Elk River, near Charleston. 

Elk sand group. 
A term applied to several subsurface brown sands, of Dev. age, aggregating 

400 ft. in thickness, occurring at horizons varying from 100 to 500 ft. below 
Bradford sand group in Elk Co., western Pa. Immediately underlies 
McKean saud group. Includes Kane, Elk, and other sands. Named for 
Elk Co., Pa. The name Elk has also been applied to a sand at approx. 
this horizon in W. Va. (See also under Kane sand.) 

Elk Basin sandstone member (of Telegraph Creek formation). 
Upper Cretaceous: Central northern Wyoming and central southern Mon

tana (YeUowstone and Bighorn Counties). 
C. J, Hores, 1917 (Wosh, Acod, Scl, Jour., vol. 7, p. 430). I t has been fairly 

deflnltely established tha t type Eagle ss. Includes in lower par t the mossive 
cllff-formlng ss. ot Pork City and BUIIngs, but obout 100 ft. below the massive ss. 
is o thin sand, 10 to 40 ft. thick, which contains an Eogle fauna. This lower 
sand Is rIm-forming from Park City to Elk Basin and Shoshone River, but from 
there S. It Is represented, as is remainder of Eagle fm., by thin-bedded sss. and 
aren. sholes. This sand has been colled Elk Basin aa. memb. of the Eagle. I t is 
underlain by dork-colored sh. containing thin limy loyers and concretions tha t 
weather reddish brown ond rest on CarUIe sh. 

C. F. Bowen, 1918 (U. S. G. S. Bull. 691A, section A of pl. 25, also pl. 17), published 
the Elk Basin, Wyo., section from C. J. Hores' unpubUshed rept. In which he drew 
base of Montana group at base of Elk Baain aa. memb., and drew base of Blogle ss. 
doubtfully 100± ft. above top of Elk Basin ss. and a t hose of a ss. tha t he 
correlated with Virgelle ss. 

In 1922 (U. S. G. S. Bull. 736B, p. 38) the 350± ft. of transition beds under
lying Virgelle ss. memb. of Eagle ss. in Yellowstone-Bighorn Counties 
region, southern Mont, (the fossils of which are "predominantly Mon
tana types"), were named Telegraph Creek fm. by W. T. Thom, Jr. 
These transitional beds include the Elk Basin ss. of Hares about 100 
ft. below their top. (See J. B. Reeside, Jr., U. S. G. S. P. P. 151, pp. 
2, 3, 1927.) 

Elk City sandstone member (of Quartermaster formation). 
See under Bessie memb. 

tElk Creek beds. (In Cheyenne sandstone.) 
Lower Cretaceous (Comanche series) : Central southern Kansas. 
F. W. Cragin, 1895 (Ara. GeoL, vol 16, pp. 361, 366). Elk Creek beda.—Variable 

shaly and aren. strota composing that port of Cheyenne ss. that overlies Corrol 
ss. Divided into Stokes ss. (o few ft. thick) above and Lonphler beds (10 to 15 
ft. thick) below. Underlain by Corral ss. and overloin by chomplon shell bed. 
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N a m e d for E l k Creek, K i o w a Co. 

T h i s n a m e w a s d i s c a r d e d by U . S. Geol . S u r v e y in 1921, be ing a local n a m e 
for m a j o r p a r t of C h e y e u n e ss . 

W. H. Twenhofel, 1924 (Kans. GeoL Surv. BuH. 9, pp. 13-14). Blk Oreek beda 
ot Cragin were named for exposures about head ot Elk Creek, the lower port being 
differentiated by Cragln as Lanphler beds, from exposures on Lanphler ranch about 
5 ml. SE. of Belvidere, where this memb. consists of 10 to 15 f t of poorly cemented 
sands containing streaks and lenses of black to gray sh. Cross lomlnotlon is 
extremely common in the sss. Fragments of lignite, crystols of gyp. (selenite), 
ond Umonite concretions ore commonly present. Many parts of the raerab. are 
locally richly Impregnated with gyp. Another characteristic is presence of logs 
composed of lignite and pyrite. AU parts of Elk Creek beds co\italn dicotyledonous 
plants. Writer does not consider it possible deflnltely to recognize any memb. of 
Cheyenne ss. beyond Umlts of one locality. Crogln's divisions ore considered to 
hove no validity for more than locol application, and os his 3 members were not 
differentloted in same section it is possible that 2 of them may be one. 

E l k F a l l s l imes tone . 

P e n n s y l v a n i a n : S o u t h e r n K a n s a s . 

E. Haworth, 1898 (Kans. Unlv. GeoL Snrv. vol. 3, pp. 65-66, 105). Blk Falla la. 
proposed by G. I. Adams in fleld notes for two well-deflned lss. separated by a 
thin bed of aren. shales which here and there develop Into well-formed ss. 
Overiies Lecompton shales and underUes Severy shales in Greenwood and Chau
tauqua Counties. Corresponds to Deer Creek Is., Tecumseh shales, and Lecompton 
Is., the two Iss. being brought closer together to S. 

R. C. Moore, 1936 (Kons. Geol. Surv. BuU. 22, pp. 172, 182, 194). iElk Falla Is. 
abandoned. Included Lecompton Is. to Topeka Is. inclusive. 

N a m e d for E l k P a l l s , E l k Co. 

t E I k g a r d e n f o r m a t i o n . 

P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in ia a n d w e s t e r n M a r y l a n d . 

N. H. Darton and J . A Taff, 1896 (U. S. O. S. Piedmont folio, No. 28). Elkgarden 
fm.—Chiefly sh., gray and black, variably sandy and with interstratlfled thin 
flaglike bands of arglll. ss. and variable bands of coal and carbonoceous sh. Base 
of Elkgarden coal Is base of fm. Thickness neorly 280 ft. Overlies Folrfax fm. 
and Is overlain by gravel of possible Mio. age. Most extensive exposure is on 
Elkgarden Plateau, Mineral Co., W. Va. 

S a m e a s M o u o n g a h e l e fm. 

E lk Hl l l complex . 

P r e - C a m b r i a n ( ? ) : S o u t h e a s t e r n V i rg in i a ( J a m e s R i v e r B a a i n ) . 
S. Taber, 1913 (Va. Geol. Surv. Bull. 7, p. 57). Elk Hill complex Is made up of 3 

principal rock types—biotite granite, hornblende schist, ond pegmotlte—which occur 
interleaved in loyers of varying thickness and in places ore much contorted. 
The hornblende rock appears to have been formed flrst and the granite intruded 
into It later, while the pegmatite frequently cuts both of the other rocks. The 
complex Is from 1 to H4 ml. wide where it crosses James River a t Elk Hlll, and 
best exposures ore foimd In bluffs %. ml. below Elk HUI. 

E l k h o r n s h a l e . 

E l k h o r n h o r n s t o n e . 

U p p e r C a m b r i a n : W e s t e r n c e n t r a l M o n t a n a ( E l k h o r n r e g i o n ) . 
W. H. Weed, 1901 (U. S. G. S. 22d Ann. Rept., p t 2, map, pp. 434, 437). Elkhorn sh. 

[on map] , Elkhorn hornstone [text heading and table].—Series of thin-bedded 
s t ra ta varying from nearly pure, dense, flne-grolned qtzites to cslc. and arglll. 
shales Indurated and metamorphosed. Thickness 100 ft. Underlies Keene Is. 
[Dev. and Camb.] and overlies Cemetery Is. Seldom seen in good surface 
exposures, but Is well exposed In a hanging-wall crosscut of Elkhorn mine, Elkhorn 
min, dist, 

E l k h o r n f o r m a t i o n . ( I n R i c h m o n d g roup , ) 

U p p e r O r d o v i c i a n : S o u t h e r n a n d e a s t e r n I n d i a n a a n d w e s t e r n Ohio . 
E. H. Cumings, 1908 (Ind, Dept. (3eol. and Not. Res. 32d Ann. Kept, p. 678). 

Elkhorn div.—Shales ond sholy lss,, 46 ft, thick, overlying Rhynchotrema dentata 
zone and underlying the [so-called] Clinton [Brassfleld Is,]. Chorocterized by 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES 6 7 1 

Platystrophia lynx vor. moriftiro, and faunaUy to be known as moritura zone. 
Consists of 16 f t of very soft blue sh,, overlain by 25 f t of blocky arglU.-calc. 
sh,, overialn by 6 ft. of hard brown ls„ capped by 4 ft. of clay. Top dlv. of 
Richmond group, 

E. E, Cumlngs, 1922 (Ind, Dept. Cons. Hdb. Ind. GeoL, p t 4, Sep, Pub. 21, pp. 
438-)-), gave further description of Elkhorn fm., top fm. of Richmond group, ond 
stoted that type loc. is 3 ^ mi. SE. of Richmond, Ind. 

E l k h o r n m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : S o u t h e r n Wiscons in . S h o w n on m o r a i n e 

m a p (p l . 23) of U. S, G, S. P . P . l O a N a m e d for v lUage of E U i h o m . 

E l k h o r n R i d g e a r g i l l i t e . 

C a r b o n i f e r o u s ( P e n n s y l v a n i a n ? ) : N o r t h e a s t e r n Oregon ( B a k e r a n d Sump-

t e r q u a d r a n g l e s ) . 

J. Gilluly, 1937 (U, S, G, S, Bull, 879). Elkhorn Ridge argillite.—Aigililte, 
tuff, and chert, with subordinate Is, and greenstone mosses. Thickness, 5,000-[- ft. 
The interbedded Iss, contain Fuaulina, which deflnltely estabUshes Corbf. age, but 
possibly younger beds have been included in fm. as mapped in Baker and Sumpter 
quads, Relotlon to Clover Creek greenstone (Perm.) unknown. Named for expo
sures on Elkhorn Rldge, Sumpter quod. 

E l k l n s s a n d s t o n e . 

U p p e r D e v o n i a n : E a s t e r n W e s t V i rg in i a ( R a n d o l p h C o u n t y ) . 

D. B. Reger, 1928 (Am. Jour. ScL, 5th, vol. 15, pp, 50-57), Elkina aa.—Greenish 
brown, generally composed of shaly, iron-stalned flogs or thicker beds, oU separoted 
by irregulor deposits of green sh, ; infrequent carbonoceous streaks. Thickness 
450 to 500 ft. Marine fossils, also plonts ond tree trunks. Included in Chemung 
series, Seporoted from younger Valley Head ss. of the Chemung by 650 to 750 ft. 
of sh, and sss. Lies 1,025 to 1,250 ft. obove base of Chemimg. WeU exposed on 
Stote rood 3 mL NW, of Elklns, Randolph Co. 

E l k l n s F o r k sha le . 

P e n n s y l v a n i a n : E a s t e r n K e n t u c k y ( P i k e C o u n t y ) . 

W, C. Morse, 1931 (Ky, GeoL Surv,, ser. 6, vol. 36, pp. 298, 297). The name BlMna 
Fork ahalea is proposed for the shales exposed opp. Elklns Fork school In northern 
Pike Co. Thickness 10 ft. The known fossUIferous portion of the Bhales is only 
B'/t, ft. thick; Is blue and argllL, and lies only 3 ft. above creek level. Fauna 
(listed) chiefly species of Productua. By borometer the shales Ue 50 f t below 
Eendrick sholes; ond they lie 45 ft. above Dwale shales. Nothing further is kno 'm 
concerning the geographic distribution of these lower shales. 

E l k l a n d p a r v a f a c i e s . 
See u n d e r P o t t e r p a r v a f a c i e s . 

E l k L ick l i m e s t o n e m e m b e r (of C o n e m a u g h f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a , e a s t e r n Ohio, a n d n o r t h e r n W e s t 

V i rg in i a . 

F. Plott, 1877 (2d Pa. Geol. Surv. Rept. H,, p. 60). Elk Lick (Upper BerUn) U„ 8 to 
12 ft. thick, underiles Elk Lick coal In Somerset Co., Po., and lies 210 to 220 ft. 
below Pittsburgh cool. [On p. 223 Is o section ot Forwordstown, Somerset Co., Pa., 
In which Elk Lick Is. Is placed 90 ft. obove Berlin is., ond latter Is shown as con
sisting of 2 lss. separated by 1'8" of clay and coal. A section on p. 292 shows Elk 
Lick Is. lying 83 ft. above Berlin Is. and 65 to 70 ft. above Berlin coal. On p. 22 
Is statement that highest la. a t Berlin Is Elk Lick I s ] 

I. C. White, 1891 (U. S. G. S. BuU. 65, p. 90). Elk Lick Is.—Llght-groy Is., often 
tinged with buff. Thickness 0 to 12 ft. Lies o short dlstonce below Elk Lick cool, 
from which fact It derives Its name. 

T h e Md. Geol. S u r v . (vol . 11 , 1922) a p p l i e d B a r t o n t o t h e c o a l f o r m e r l y 

ca l led B l k L ick in t h a t S t a t e , a n d a l so t o t h e u n d e r l y i n g Is. 

N a m e d for r e l a t i o n s to E l k L ick coal , w h i c h w a s n a m e d for vUlage of B lk 

Lick , S o m e r s e t Co., P a . 
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E l k L ick clay. 

A c lay bed in C o n e m a u g h fm., u n d e r l y i n g E l k Lick coal of A p p a l a c h i a n 

region. 

E l k M o u n t a i n t r a n s i t i o n g r o u p . 

U p p e r D e v o n i a n or M i s s i s s i p p i a n : N o r t h e a s t e r n P e n n s y l v a n i a (Susque

h a n n a a n d W a y n e C o u n t i e s r e g i o n ) . 

I. C. 'White, 1881 (2d Po, Geol. Surv. Rept. G ,̂ p. 235). Elk Mountain transition 
group [also Transition (Sub-Pocono) measures].—Underlies Pocono gray ss. anff 
overlies CatskUl fm. Includes (descending) : Elk Mountain Upper ss., 150 f t ; Elk 
Mountain ahales, reddish, 200 f t ; Mount Pleaaant cgl , 20 to 25 ft. [On pp. 59 and 
64 of this rept the narae Blk Mountain shales end ssa. was applied to 150 to 200 f t 
of shales (largely gray, red, green, and spotted) with a few ss. loyers, which crop out 
around slopes of North nnd South Knobs of F.Ik Mtns, ore overlain bjy Mount 
Pleasant red sh, (top merab, of CatskiU fm,), ore underloln by Cherry Ridge group 
of Cotskill fm., and occur much lower in section thon Elk Mountain transition 
group. On p. 235, however, he called these shales and sss. of the Catsklll the Elk 
Mountain lower aands, having called a ttmch higher ss. the Elk Mountain upper aa. 
The Elk Mtns are in SE. part of Susquehanna Co.] 

B. Wlllard, 1936 (Geol, Soc, Am, Bull., vol. 47, No. 4, pp. 571, 573-577, 608), re
stricted Elk Mountain to the flaggy sss. beneath his redeflned Mount Pleasant red ah. 
and above Cherry Ridge group of I. C. White. These .flaggy beds oppeor to be the 
lower sands of I. C. White. Willard stated his redeflned Mount Pleasant red sh. 
included all beds above his Elk Mtn ss. ond below Griswolds Gap cgl. (basal raemb. 
of Pocono). or its equiv. This would Include all of White's Elk Mtn subdivisions 
except his Elk Mtn lower sands, which becomes Elk Mtn ss, of WUlard, He corre
lated his Elk Mtn ss, with Oswayo fm,, which U, S, Geol. Survey clossifles os Dev. 
or Carbt 

E lk M o u n t a i n sha l e s . 
E l k M o u n t a i n s h a l e s a n d s a n d s t o n e s . 

E l k M o u n t a i n U p p e r s a n d s t o n e . 
E l k M o u n t a i n lower sha les . 

E lk M o u n t a i n l o w e r .sands. 
See u n d e r Blk M o u n t a i n t r a n s i t i o n g r o u p . 

E l k M o u n t a i n p o r p h y r y . 

E o c e n e : C e n t r a l Co lo rado ( T e n m i l e d i s t r i c t ) . 

S. P. Emmons, 1898 (U, S, G. S. Tenmile Special folio. No, 48), Elk Mtn porphyry.— 
Light gray, porphyritic. Named for Elk Mtn. [In inset headings he colls the mass 
of this rock on Copper Mtn the Copper Mtn porphyry and the mass on Gold Hill the 
Gold Hill porphyry.] 

E lk M o u n t a i n s a n d s t o n e . 

Uppe r D e v o n i a n or M i s s i s s i p p i a n : N o r t h e a s t e r n P e n n s y l v a n i a . 

B. Willard, 19,36 (Geol. Soe. Ara. BuU., vol, 47, No. 4, pp. 571, 574-577). Elk Mtn 
.'<s.—Green to grayish green, flaggy ss,, very cross-bedded, with few sh, Interbeds, 
The cross-bedding Is raost distinctive feature. The fm, extends around foot of 
Elk Mtns, Susquehanna Co., for which I, C. White named it. He appears to have 
included with the Elk Mtn sorae beds more truly assignable to adjacent red fms,' As 
here used the name is applied to the nonred cross-bedded flags only, overlying 
Cherry Rldge red beds and underlying Mount Pleasant red sh. Latter Includes oil 
beds up to base of Griswolds Gap merab, of Pocono fm. One of best exposures of 
Elk Mtn ss. is in hills N. of U. S. Highway 6, near Prompton, Woyne Co., and there 
are many in SE. Susquehanna Co. This tm. Is persistent from' Wayne Co. S. into 
Monroe, but appears to die out there, so that it is not surely recognized W, of Pocono 
Plateau. I ts absence prevents satlsfartory separation of the Mount Pleasant and 
Cherry Ridge in Lehigh Valley and to W. To W. of Wayne Co., all through N. tier 
of counties to Potter, the fm. occurs, until it passes over into marine Oswoyo sondy 
sh. in W. part of Potter and McKean Counties [which U. S. G. S, clossifles os Dev. 
or C a r b t ] , Probably present In Clinton Co, Thickness chonges little from 150± 
ft, in Wayne Co, to slightly over 200 ft. In Bradford Co. In Potter Co. the cross-
bt'dding is less pronounced, the color more olive to olive brown than green, Indlca-



LEXICON OF GEOLOGIC NAMES OF UNITED ST.ITES 6 7 3 

tlons of marine life appear, and at base there is a remnant of Salamanca cgl. with 
raarine fossils. [As thus deflned Elk Mtn ss. of Willard oPPears to replace Elk 
Mtn lower aands of I. C. White.] 

Elko shale. 
Elko group. 

Eocene: Northeastern Nevada. 
S. P. Emmons, 1877 (U. S. Geol. Expl. 40th Par. vol. 2, pp. 551-564, and other pages), 

stated in several sections that Elko shales are part of Green River fm. 
C. King, 1878 (U. S. Geol. Expl. 40th Par. vol. 1, p. 458), applied Elko group to Eocene 

deposits In northern Nev., but on p. 393, where he described the deposits of Elko 
Range and Elko Station, he called the Eocene beds Oreen River group, and sold they 
ore same as Green River group of Hayden. This correlation with Green River fm. 
has not yet been established. 

Elko formation. 
Cambrian: British Columbia, 
S, J, Schofleld, 1914 (Canada Geol, Surv. Mus. Bull. 2, p. S3). [In 1915 and later 

repts assigned this fm. to Comb.] 

E l k o a n se r i e s . 

C. [R.] Keyes, 1925 (Pon-Am. GeoL, vol. 44, pp. 213, 217, 219). Elkoan scries.— 
Includes (descending) Roosevllle shales, Phillips shales. Gateway shales, Sheppard 
dolomites, and Purcell basalts. Uncon. overlies Helenan series [Helena Is.] and 
uncon. underlies Ross qtzites. Of latest Mid Proterozoic age. 

Derivation of uame not stated, but may be Elko, British Columbia. 

Elko Prince rhyolite. 
Tertiary: Central northern Nevada (western part of Elko County). 
E. H. Rett, Jr., 1931 (Unlv. Nev. Bull., vol. 25, No. 5) . Elko Prince rhyolite 

(Tert.) occurs in both E. and W. wails of Elko Prince vein in Gold Circle or Mldos 
mining dl.st Is conformably overlain by andesite. Relations to June Bell 
rhyollte undet. If the June Bell is extrusive it is older than Elko Prince; 
If Intrusive it Is younger. 

tElk River series. 
Pennsylvanian: West Virginia. 
I. C. White, 1891 (U. S. G. S. BuU. 65, pp, 70-98), Barren Measures or Elk River 

series.—As defined [but not named Elk River series] by Rogers Bros, in Po. and 
Vo., this group extended from base of Pittsburgh coal to top of Mahoning ss., but 
subsequent investigations seem to render it more desiroble to extend the group 
downword so os to Include Mahoning ss. 

Same as Conemaugh fm., the older name. 

Elk River beds. 
Pleistocene and PUocene (7) : Southwestern Oregon (Cape Blanco region). 
J, S, DIUer, 1002 (U, S, G, S, Bull, 196, pp. .30-31). At mouth of Elk River the Mio. 

sh. occurs a t water's edge and is overlain (apparently conformably) by nearly 
100 ft. of Pleist. gravel and sand (Elk River bedi), near base ot which, close to 
the Mio,, is an unconsolidated shell bed rich in fossils. Toward Cape Blanco the 
shell bed rests uncon, on Mio, Dr. Dall says fossils are probably Pleist. 

R. Arnold and H. Hannibal, 1913 (Am, Phil, Soc, Proc, vol. 52, No, 212, pp, 560, 
595), Elk River fm. (upper Plio.).—Extending from the Goldwashers' cabin 
1% ml. SE. of Cape Blanco S. to Garrison Lagoon, near Port Orford, is a gently 
southward-dipping cliff, essentially a raised beach composed ot sands and littoral 
gravels, blue and more or less concretionized at base but rusty and liardly consoli
dated above, perhaps 250 ft. thick near their contact with underlying Empire ss., 
lying to N., but gradually dropphig below sea level to S. This fra. has been 
named by DIUer Blk River beds, from an Important stream which cuts through 
the section. As a matter of fact Diller's name was given to only upper rusty 
portion of the section, while the blue beds conforinablo below were included with 
Empire fm. (Cape Blanco beds), a procedure not borne out by fauna. There Is 
marked discrepancy btw. dip and strike of Empire beds and the overlying blue sands 
that was apparently overlooked by Diller. Kaun;i is cliiefly recent species, but 
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associated with them ore others common to the Merced, thus establishing Fllo. age 
of Elk River fm. [Fossils listed.] 

B. Martin, 1916 (Univ. Cal i t BuU., vol. 9, pp. 245-247). Elk River beda (Pleiat.).— 
Consist of (descending) : (1) Loose gray sand with fossils very similar to Upper 
San Pedro of Collt , conformoble with (2), which consists of blue-groy arglll. ss. or 
mudstone, probobly late PUo.; (3) thick bed of cgt ot bose. Uncon, overUes Cape 
Blanco beds ( = Empire fm,), 

L, G. Hertlein ond C. H. Crickmay, 1925 (Am, PhU. Soc. I T o c , vol 64, No. 2, pp. 
264-270). DIUer published nothing on founo except thot Dall had reported his col-
lecUons to be Pleist In 1913 Arnold and Hannibal published a partial list of 
fauna, but Included that of underlying PUo, arglll, sands without any information 
obout zonal distribution of species. It Is therefore impossible to say which sp. 
belong to Elk River beds and which to PUo, beds, [Discusses Martin's 1916 
paper,} 

W, D. Smith, 1926 (Oreg, Unlv, Commonwealth Rev,, vol, 8, p, 269), and H, V, Howe, 
1926 (Pan-Am, Geot, vol. 45, p. 304), foUowed Arnold and Hannibal by assigning 
this fm, to upper PUo. 

E l k Va l l ey e r o s i o n cycle . 
N a m e app l i ed by G. R. Mansf ie ld ( J o u r . G e o t , vol . 32, 1924, p . 485) t o a 

P l e i s t . e ros ion cycle in SE . I d a h o . 

E l l e n b u r g e r l i m e s t o n e . 

L a t e C a m b r i a n a n d e a r l y O r d o v i c i a n : C e n t r a l T e x a s . 

S. Paige, 1911 (U, S, G. S, Bull, 450, p, 24), Ellenburger Is.—Chert-bearing lss, 
and dolomites, with usually o conglomeratic Is. ot top. Thickness probobly 1,000 
ft. Uncon, raay exist near top. Overlies, possibly uncon. In places, Wllberns fm. 
and underUes Carbf. 

N a m e d for E U e n b u r g e r Hi l l s , B u m e t Co. 

E l l e n s b u r g f o r m a t i o n . 
M i o c e n e : C e n t r a l W a s h i n g t o n . 

I. C, RuBseU, 1900 (U, S, G, S, 20th Ann, Rept,, pt, 2, pp, 100-137, map), ,BIIens-
burg aa.—Sss,, loose Incoherent cgls,, sheets of volcanic lapllll and white volcanic 
dust. Thickness 800 or 1,000 ft. Fresh-water, Fossil plants ore upper Mio,, 
according to F. H, Knowlton, Floors Kit t i tas Valley, In which Ellensburg Is 
situated,. Separoted from underlying Roslyn ss, by severol sheets of Colurablo 
lovo and associated tuffs. 

I n 1901 (U, S, G, S, W , S. P . 55) G. O. S m i t h app l i ed n a m e Y a k i m a b a s a l t 

t o t h e b a s a l t u n d e r l y i n g E l l e n s b u r g fm., a n d g a v e t h i c k n e s s of E l l e n s b u r g 

a s 1,600 ft. 

G. O. Smith, 1903 (U. S, G. S, Ellensburg folio. No. 86, and U. S. G. S. P. P. 19). 
Bllenaburg fm, consists of 1,570 ft. of largely volcanic sediments, the sss. and 
shales composed of flnely comminuted andesltic material and the cgls. containing 
pebbles ond bowlders of andesltic lovos. In Yakima region it Is of fluviotlle origin, 
while forther E. along the Columbia It Is truly locustrlne. The lovo flows Inter
bedded In lower port are here named Wenaa basalt. (The beds farther E. along 
the Columbia ore now known to be younger tban Ellensburg fra., and to be of 
Pleist. age. They have been named Ringold fm. by J. C. Merriam and J . P. 
Buwalda.] 

I n 1924 K n o w l t o n w a s inc l ined t o c lass i fy E l l e n s b u r g flora a s m i d d l e Mio. 
I n 1980 J . C. M e r r i a m a n d J . P . B u w a l d a classifled E l l e n s b u r g a s l a t e . 
Mio. or l ower Pl io . , w h i c h w a s a g e d e s i g n a t i o n given to i t in 1918 by 
H . P . Osborn . E . W. B e r r y (19S2) cons ide red t h i s flora in n e e d of 
c a r e f u l s t u d y . 

EUer s l i e s a n d s t o n e . ( I n Al legheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al l egany a n d G a r r e t t C o u n t i e s ) . 

C. K. Swartz, W. A, Price, and H. Bassler, 1919 (Geol, Soc, Ara. BuU., vol. 30, 
p, 572), EUerslie .is.—Underlies Middle Kittanning (Luke) clay and overlies 
Lower Kittanning (EUerslie) cool; oil included In AUegheny fra. 
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C. K. Swortz, 1922 (Md. Geol. Surv. voL 11, p. 47). A ss. Is found locally over 
EllersUe coal, and to It the name EUerslie sa. is here appUed, because of its 
position, [The EUerslie coal Is rained at EUerslie, Md.] 

E U e r s l i e flre c lay . ( I n Al l egheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Georges Creek B a s i n ) . 
C. K, Swartz, W. A, Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30, 

p. 572). EUerslie fire clay (Lower Kittanning fire clay).—Underlies Lower 
Kittanning (EUerslie) coal and overlies Mount Savage ss , ; all Included in 
Allegheny fm. 

EUet tsvlUe s tone . 

T r a d e n a m e of a Is. q u a r r i e d from Spergen is, in s o u t h e r n I n d . 

E l l l co t t s h a l e m e m b e r . 

U p p e r D e v o n i a n : N o r t h w e s t e r n P e n n s y l v a n i a a n d s o u t h w e s t e r n New York 

( C h a u t a u q u a C o u n t y ) , 
K. E, Coster, 1934 (Bulls, Am, PsL, vol, 21, No. 71, toble opp. p. 61, pp. 66-70). 

Ellicott sh. memb.—Top merab. of Chadakoin stage. Overlies Dextervllle sh. raemb. 
ond underlies, with hiatus, Ponomo cgl. menib. of Conewango series. Includes 
near top "Tanner's Hill red" band. Is well-marked lithic and founol memb. ond 
merits seporatlon from Dextervllle memb. In Warren folio upper part of Elllcott 
raemb. was Included in Conewango fm. because of failure to recognize Panama cgl. 
Fauno Inadequately known, but there is abrupt faunal change ot top of underlying 
Dextervllle sh. [Thickness of Elllcott memb. not given ond Uthology not 
cleorly defined, but on p. 64 author stated that 42 tt. of green platy sh. and ss., 
with fossiliferous lenses that weather chocolate, Ue near base of Elllcott merab. 
at Dextervllle brick sh. quorries. East Jamestown, N. Y., and that btw. this sh. ond 
ss. and the Dextervllle sh. Is a concealed Interval 140 ft. thick; the DextervUle sh. 
of this section consisting of chocolate and green shales and sss. aggregating 138 
f t ] Type occurrence of Elllcott sh. raemb. Is along "Hunt Road," btw. Ashville 
and Jamestown, N. Y., where it is exposed In roadside cuts. This is in town of 
Ellicott, Chautauqua Co., N. Y. 

E l l i co t t Ci ty g r a n i t e . 
L a t e Pa leozo ic ( ? ) : N o r t h e a s t e r n M a r y l a n d ( B a l t i m o r e C o u n t y ) . 

E. B. Knopf and A. I. Jonas, 1929 (Md. Geol. Surv. Baltimore Co. Rept, pp. 134-135). 
Ellicott City granite.—A narrow outcrop of massive biolite-quartz monzonite (very 
sunilar in appearance to Woodstock granite), which extends SW. from Elllcott City, 
on Patapsco River, to Orange Grove. Is quarried at Elllcott City. Intrudes 
Wissahickon fra. Age raoy be as lote os close of Paleozoic 

E l l i co t tv i l l e c o n g l o m e r a t e . 

N a m e appl ied in some e a r i y N . Y. a n d P a . r e p t s to t h e cgl. a t E l l l co t tvUle , 

C a t t a r a u g u s Co., N. Y., a p p a r e n t l y supposed by J . P . Les ley In 1875 (see 

first e n t r y u n d e r Olean cgl .) to be Olean cgl., bu t s t a t e d by J . F . C a r l l in 

1880 (2d P a . Geol. S u r v e y B e p t . U ) , a l so Les ley in 1892 (2d P a . Geol. 

S u r v . S u m m . P i n a l Rept . , vol. 2, p . 1531) , to be t h e m u c h o lde r Sa la 

m a n c a cgl. 

E l l io t t Cove f o r m a t i o n . 

U p p e r C a m b r i a n : N e w f o u n d l a n d . 

G. Von Ingen, 1914 (Princeton Unlv. Contr. to geol. of Newfoundland, No. 4). Elliott 
Cove fm.—Gray ond black shales with cone-in-cone concretions and thin-bedded ssa. 
Fossiliferous. Underlies Brown Meod fm. and overlies Manuels fm. Assigned to 
Upper Camb, [Derivation of narae not stated,] 

E l l io t t C reek bed, ( I n S t r a w n f o r m a t i o n , ) 

P e n n s y l v a n i a n : C e n t r a l T e x a s , 
N. F. Drake, 1893 (Tex, Geol, Surv, 4th Ann. Rept , pt, 1, pp, 374, 376), Elliott Creek 

bed.—Chiefly bluish-gray clays, slightly shaly at places, but toward base and top 
Interstratlfled with thin sss. Thickness 100 ft. Merab. of Strawn dlv. Overlies 
Burnt Branch bed and underlies Shadrick MUl ss. 

N a m e d for E l l i o t t Creek , L a m p a s a s Co. 
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E l l i s f o r m a t i o n . 
Uppe r J u r a s s i c : M o n t a n a ( w i d e s p r e a d ) a n d n o r t h w e s t e r n W y o m i n g . 

A. C. Peale, 1893 (U. S. G. S. BuU. 110, mop). [This map (of "vicinity of Three Forks, 
Mont.") shows Ellia fm. os overlying Quadrant fm. and underlying Cret (the basal 
fm. of which is designated Dakota fm.), but does not describe the deposits.] 

J. P. Iddlngs and W. H. Weed, 1894 (U. S. G. S. Livingston folio. No. 1) . Ellia Is.— 
Sandy Is. underlain by Myacites beds, the latter consisting of impure fossiliferous 
lss. or soft earthy calc. rocks of dork-gray color, with sss. nt base. Thickness 400 
f t At Clnnobar Mtn the Myacites beds rest upon a massive cross-bedded, ripple-
morked ss., underlain hy a bright-red ss. which may be = the Red-bed sss. of more 
southeru localities. Underlies Dakota fm. and overlies Quadrant qtzite. 

A. C. Peale, 1898 (U. S. G. S. Threeforks folio. No, 24). BUis fm. (Juratrias.)—As 
here mapped the basal part consists of 40 to 00 ft. of nonfossiilferous qtzitic ss., 
which probably belongs to the Juratr ias but which may possibly be Carbt Above 
this basol qtzite the fm. consists largely ot orgill. Is., mony of the beds crowded 
with Jurassic fossils. The middle ond upper ports of fm. are more aren. and devoid 
of fossils. Total thickness 300 to 500 ft. Overiies Quadrant fm. and underlies 
Dakota fm. 

T h e c o m m o n l y accep ted defini t ion of E l l i s fm. app l i e s to U p p e r J u r a s s i c 
m a r i n e s t r a t a a n d exc ludes a n y o lde r beds t h a t m a y i n a d v e r t e n t l y h a v e 
been inc luded in t h e e a r l i e r m a p p i n g . 

N a m e d for F o r t El l i s , a n old m i l i t a r y pos t in L i v i n g s t o n quad. , to E. of 
B o z e m a n , Mont. , n e a r wh ich t h e fm. is m a p p e d iu L i v i n g s t o n folio. 

E l l i s B a y f o r m a t i o n . 

O r d o v i c i a n : An t i cos t i I s l a n d . 

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc Am. Bull., vol. 21. pp. 695, 701). 

E l l i son f o r m a t i o n . 

P r e - C a m b r i a n : S o u t h w e s t e r n Sou th D a k o t a ( L a w r e n c e C o u n t y ) . 

J. O. Hosted and L. B. Wright. 1923 (Eng. and Min. Jour.-Press, vol. 115, pp. 793-799, 
H36-S43, with maps). Ellison fm.—Massive, hard, rae<llum-grained qtzites, usuaUy 
in beds btw, 10 and 30 ft, thick, Interbedded with gray quartz mica schist. Underlies 
West Ledge fm. ond overlies Homestake fm. Thickness 300 ft. Believed to be of 
Keewatln age. 

N a m e d for e x p o s u r e s on road t o H o m e s t a k e mine office and El l i son shaf t . 

tE l l i sv i l l e phase . 

Miocene a n d Ol igocene ( ? ) : S o u t h e r n L o u i s i a n a and s o u t h e r n Miss iss ippi . 
L. C. Johnson, 1893 (Sci., vol. 21, pp. 90-91). Fort Adams or Bllisville phase of Grand 

Gulf group Mio. has very irregular boundaries, its southern line drawn from Tunica, 
La,, by Columbia, Miss., by mouth of Okatoma Creek, by the Falls on Leaf River 
near Estalnichie, passing to S. ot Ellisvllle and crossing Chickasawhay River btw. 
Winchester and Waynesboro. For convenience this div. will be called Fort Adams 
or Bllisville phase. Extends into Ala. 

I i icl t ides C a t a h o u l a ss., H a t t i e s b u r g c lay, and lower p a r t of P a s c a g o u l a clay. 
(See G. C. M a t s o n , U. S. G. S. P . P . 98, 1916, pp. 224-22.5.) 

N a m e d for El l i sv i l le , J o n e s Co., Miss. , a n d P o r t A d a m s , Wi lk in son Co., Miss . 

E l l s w o r t h s c h i s t . 

C a m b r i a n or p r e - C a m b r i a n : S o u t h e a s t e r n a n d c e n t r a l s o u t h e r n Maine . 

G. O. Smith, E. S. Bastin, and C. W, Brown, 1907 (U, S. G, S, Penobscot Bay folio. No. 
140, pp. 1-'^). BUsworth schist.—llijihly metaniorphic argill. sed. rocks, of pre
vailingly greenish gray color and locally much injected by quartz. In contact with 
granite, diorite, seriientine, and Castine fm. (volcanic), all of which are distinctly 
younger. Believed to be oldest fm. in quad. Since Islesboro. Castine, and I'enobsoot 
fms, and North Haven greenstone are regarded as probably Camb. or Camhro-Ord. 
in age, the older Ellsworth schist is presumably early Caiiih. or iiie-Camb, Named 
for exposures near Ellsworth, Hancock Co, 

On 1933 geol. iivap of Maine , by A, Ke i th , t he se rocUs art- inapiieil a s pro-
Cnuib. 
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E l l s w o r t h sha le . 

Miss i s s i i j p i an : C e n t r a l w e s t e r n Mich igan (Muskegon r e g i o n ) . 

R. B. Newcombe, 1932 (A. A. P. G. Bull., vol. 16, No. 2, p. 159). Ellsworth fm.—Blue 
sh. and Uray ss., 509 ft. thick in H. Heinz No. 5 well a t Muskegon, underlying 
Lower Marshall and Coldwater fras. and overlying 'Antrim fm. [Derivation ot 
name not stated.] 

R. B. Newcombe, 1933 (Mich. Geol. Surv. Pub. 38, pp. 22, 49). [On p. 22 the Bedford 
is shown as divided into (descending) (1) sh,, gray, red, sandy, 0-160 ft,; (2) 
Blla'corth, sh., gray, greenish gray, sandy, 400 to 600 ft.; and as resting on Antrim 
sh,] The beds exposed S. of Ellsworth, .Antrim Co., have not been correlated defl
nltely with Bedford sh. of Ohio. Best exposure is about I'A ml. S. of Ellsworth, 
in Petoskey Portland Cement Co. quarry, where a ledge of 30 to 40 f t of greenish-
gray sh. Is being worked. Location of quarry Is In N E ^ NEVi sec. 26, T. 32 N., 
R. 8 W., Banks Twp, Antrim Co.. Mich. Total thickness of s trata btw. top of brown 
Antrim sh. and base of a red sholy Is., probably of Coldwater age, in W. part of 
State is btw. 500 and 600 ft. It is proposed that these beds be called Ellsworth sh., 
and that type section be referred to above locality. A coraplete section of fm. Is 
found in Chas. Reeths No. V well, NWVi NW14 sec. 9, T. 10 N., R. 16 W., Muskegon 
Twp, Muskegon Co., where the sh. series is 530 ft. thick. This section includes blue 
sb., light- and dark-groy sh., and greenish-gray sh. [Detailed section given.] 

Elm Branch shale. 
Pennsylvanian: Eastern Kansas and southeastern Nebraska. 
R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 85, 00, 

97). [See under Swope fm.] Named by N. D. Newell. 
J. M. Jewett, 1932 (pp. 99, 101, 103 of book cited above). Elm Branch sK will be 

proposed by Newell to include s t ra ta overlying Sniabar Is, and underlying Middle 
Creek Is, Where these limiting lss. are present in Kans. the thickness ranges 
from about 5 to 12 ft. and it contains local beds of Is. less than 1 ft. thick. 
[Derivation of name not stated.] 

W. A. VerWiebe and W. R. Vickery also used Elm Branch ah. (on p. 117 of book 
cited above) for beda underlying Middle Creek Is. and overlying Sniabar Is. ; as 
did R. C. Moore and G. E. Condra in their Oct. 1932 revised classiflcation of 
Penn. of Kans. and Nebr., and J, M, Jewett (Kans, Acad, Sci. Trans., vol. 36, 
1933, p. 132). 

G. E. Condra and J. E. Upp, 1933 (Nebr. Geol. Surv. Paper No. 4, p. 7) . In Madi
son Co., Iowa, Elm Branch sh. underlies Middle Creek Is., overUes Sniabar 
("Hertha") Is., and consists of (descending) : (1) gray calc. sh., fossiliferous at 
top, 1 ft, 10 in, ; (2) Is,-mudstone, dark gray, probably not persistent, 1-|- ft,; 
(3) gray arglll, sh„ 4 ft , ; (4) ls,-mudstone, dark gray, uneven, 1 ft, 3 in. ; (5) 
gray sh. with poorly deflned reddish subzone near base, 6 ± ft. [Derivation of 
name not stated.] 

N. D. NeweU, 1935 (Kans. Geol. Surv. Bull. 21, p. 19), called the sh. underlying 
Middle Creek Is. and overlying Hertha (Sniabar) Is. the Ladore sh., and apparently 
discarded Elm Branch sh. 

R. C. Moore, 1936 (Kans. GeoL Surv. Bull. 22, p. 82), formally discarded tElm Branch 
sh. 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

Elm Creek limestone member (of Admiral formation). 
Permian: Central and central northern Texas. 
N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt, 1, pp. 421, 424). Ehn Creek 

bed.—Mostly bluish-gray Is., with some yellowish, friable, dark shaly, and highly 
fossiliferous Is., and some marly clay. Thickness 25 to 150 ft. Merab. of Albany 
dlv. Overlies Coleman bed and underlies bed No. 8 (50 to 75 ft. of clay). 

F. B. Plummer and R. C. Moore, 1922 (Univ, Tex, Bull. 2132, pp. 192-198 and 
charts) . Elm Creek Is., 20 to 50 ft. thick, is top raemb. of Admiral fra. (basal 
fm. of Wichita group). OverUes Coleman clay and underlies Belle Plains fm., 
the basal bed of which is bed No. 8 of Drake. 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp, 170, 172, 173), Elm Creek Is., 
20 to 50 ft. thick, Is top memb. of Admiral fm., and a prominent escarpment-
forming Is. 

N a m e d for E l m Creek , B r o w n Co. 
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Elm Creek limestone. (In Canyon group.) 
Pennsylvanian: Central northern Texap (Wise County). 
E. BOse, 1918 (Unlv. Tex. BuU. 1758, p. 18). Elm Creek Is.—Light-gray Is. in mod

erately thick beds, with an Irregular surface. Thickness 8 ft. We flnd It In mid
dle part of Elm Creek, Wise Co. Farther W. it is well exposed In lower port of 
Indlon Creek and upper part of Big Creek, and to S. it forms an extensive plain 
slanting NW. to W. of Jock Co. line. Contoins fossils. Is overlain by 20 ft. of 
groy shales with rare fossils and underlain by 40 ± ft. of gray shales with inter
calated sss. Lies 140 ± ft. higher than Devils Den Is. Probably belongs to Canyon 
div. 

Elm Creek limestone. (In Cherokee shale.) 
Pennsylvanian: Northeastern Oklahoma (Ottawa County). 
S. Weldman, 1932 (Okla. (3eoI. Surv. Bull. 56, pp. 25-26). "Elm CreeK' Is.—A 

6- to 10-inch band of Is., contoining abundant fossUs, is present In several places 
within Cherokee fm. in NW. part of Ottawa Co. and odjoinlng orea In Kans. It 
occurs along Elm,Creek, S. of the rood, in N W ^ SEV4 sec 10, T. 28 N., B. 22 
E . ; olong Fourmlle Creek In centrol part of sec. 30, T. 29 N., R. 22 E., and along 
E. bank of Neosho River in B. port of sec. 15, T. 29 N., R. 21 E. Also on S. 
slope of a hiU in W. par t sec. 15, T. 35 S., R. 3 E. (Kans.), a short distance N. 
of Kans. State line. Exact horizon of the ls.» coulil not be deflnltely deterralned, 
but where developed It probobly occurs 10 to 20 ft. below Bluejocket s s . ; but It 
was not found in sections where the Bluejacket is known to occur. It is such 
a thin bed that It may not hove been developed except in a few places, and it is 
Possible the obove occurrences do not represent same horizon. 

Elmdale shale (Kansas). 1 ^ j ^ Wabaunsee group.) 
Elmdale formation (Oklahoma). J 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and central north-
em and central Oklahoma. 

J. W. Beede, 1902 (Kons. Univ..Sci. BuU., vol. 1, p. 178). Elmdale fm. proposed 
In unpubUshed mss. by C. S. Prosser ond J . W. Beede. Consists of sholes with 
occasional thin lss . ; I l l to 118 ft. thick; containing many fossils in lower port. 
Underlies Neva Is. and overlies Is. which is probably = Araerlcus Is. 

C. S. Prosser, 1902 (Jour, GeoL, vol. 10, p. 708). Elmdkile fm.—Yellowish to bluish 
Bhales, with thin beds of alternating Is. Including 2 or 3 thicker ones. Thickness 
130 ft. UnderUes Nevo Is. and overlies Amerlcus Is. 

L. C. Wooster, 1905 (The Carbf. rock system of eastern Kans.). Elmdale beds, 150 
ft. thick, overlie Amerlcus Is. and shales and underlie Crusher HIU alternating 
shales and lss. They Include a friable Fusullna Is. 24 ft. above base; the Neva 
and Cottonwood lss. and intervening beds; ond, ot top, 12 ft. of sh. 

A . J . Smith, 1905 (Kons. Acod. Scl. Trans., vol. 19, pp. 150-154). Elmdale fm. under
lies Neva Is. and overlies Americus Is. [This deflnition of Elmdale was foUowed for 
many yea r s ] 

N. W, Bass, 1929 (Kans. Geol. Surv. BuU. 12, pp. 38, 52). As deflned by Prosser 
and subsequently used in Kans., the Elmdale sh. included a series of beds of sh. 
and Is. above Americus Is. and below Neva Is., with a total thickness Of 130 ft. 
The strata btw. same limiting beds are but little less than 130 ft. thick in Cowley 
Co., Kans., but lower third of this thickness combined with Americus (?) Is. Is 
herein called Foraker Is., thus restricting Elmdale ah. to strata btw. Foraker and 
Neva lss., having a total thickness of about 80 ft. The lowermost third of Elm
dale fm. as thus deflned Is mo.stly sh. and is succeeded by 20 ft. of thin-bedded 
groy Is., of which the uppermost 2 to 3 ft. is deep buff and soft, the whole 20 ft. 
constituting the Bed Eagle Is. merab. 

R. C. Moore, 1929 (Kons. GeoL Surv. BuU. 12, p. 50, footnote). The section E. of 
Elmdale exhibits clearly all subdivisions of Elmdale sh. differentiated and named 
by Condra in Nebr. (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 84, 1927). with Americus 
Is. at base and Neva Is. at top. The Foraker probably Includes equivalents of 
Amerlcus Is., Stine sh., Houchen Creek Is., Hughes Creek sh., and Long Creek Is, 
In view of known remarkable lateral persistence ot minor strat . units from Nebr. 
to centrol Kans.. it is likely detailed strat . work will a?ord basis for deflnlte deter-
mlnotlon of relotions of type Foraker to .\raerlcus and Elmdale. 

See 1932 entry under Admire sh., for later deflnitions of boundaries. 

file:///raerlcus
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R, C, Moore, 1936 (Kans, GeoL Surv, BulL 22, pp, 50 and 251), dropped Elmdale sK 
from his revised closslflcotion, treoting Its many subdivisions as fms, (See Kans^ 
Nebr, chart complied by M, G. Wilmarth, 1936,) The U, S. Geol, Survey has nOt 
yet had occasion to consider these innovations for its publications. 

N a m e d for e x p o s u r e s E , of E l m d a l e , C h a s e C!o., E a n s . 

E l m G r o v e l i m e s t o n e m e m b e r (of W a s h i n g t o n f o r m a t i o n ) . 

P e r m i a n : N o r t h e r n W e s t V i rg in i a ( P a n h a n d l e ) a n d s o u t h e a s t e r n Ohio . 

G. P. Grimsley, 1907 (W. Va. Geol. Surv. Rept. Ohio, Brooke, and Hancock Counties, 
p. 68). Elm Orove la.—Deep-blue or block Is., 2hi to 10 f t thick. Underiles 
Waynesburg ss. and overlies Cassville plont sh. Exposed near Elm Grove and E. 
from that town, in Ohio Co., W. Vo. 

W. Stout, 1918 (Ohio Geol. Surv., 4th ser.. Bull. 21). Elm Orove la. la of fresh-water 
origin. 

E l m o l imes tone m e m b e r . ( I n S u m n e r g roup . ) 
P e r m i a n : C e n t r a l K a n s a s ( D i c k i n s o n C o u n t y ) . 

C. O. Dunbor, 1924 (Am. Jour. Set, 5th, vol. 7, pp. 176, 178-208). Elmo la. memb.— 
Chalky, Ught-gray, orglU., thin-bedded Is., In layers ^ Inch to 4 Inches thick, 
containing fossil Insects and lond plants. I t is the conspicuous cole, zone in a 
section dominantly made up of shales. Thickness 5V^ ft. Overialn, on Insect 
HUl, by 9 ft. of Ilght-gray sh. and harsh shaly Is., and underlain witb sharp and 
irregular contoct, by "stump bed," consisting of block sh. containing lond plants 
and, at base, bone cgL Occurs In midst of WelUngton sh., probably 260 to 300 ft. 
obove base. Named for occurrence about 3 ml. S. and ^ ml. E. of village of 
Elmo, Dickinson County, where it caps Insect HiU. 

E l m o n t l imes tone . ( I n W a b a u n s e e g r o u p . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 
J. W. Beede, 1898 (Kans. Acad. ScL Trans., vol. 15, p. 30). Elmont la.—Very 

fosslUferous, white or gray argUI. Is., 1 to 2 ft. thick, found on top of hUls near 
Elmont [Shownee Co.] ond to N. Included In Upper Cool Meosures of Shawnee 
Co. [From statement on p. 28 appeors to underUe Wlllard eh. and overlie 
Auburn sh.] 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 66, 68, 71). Elmont Is. 
of Beede is one bed of tbe unit which Kirk may hove meont to coll Emporia Is. 
I t is "Preston" Is. of Condra ond Bengston. If Emporia is to be retained it 
should apply to Is. btw. Wlllard sh. and Auburn sh., and that deflnition ia adopteil 
in this rept. Emporia has priority over Beede's Elmont Is. [This discards 
Elmont le.] 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. Ip ) . Preston ("Emporia") 
Is. fm. underlies Wlllard sh. fra., overlies Auburn sh. fm., and is divided Into 
(descending) : Elmont la., 2 to 5 ft. thick; Harveyville sh., 3 to 7 f t thick; and 
Reading Is., 3 ± ft. thick. 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 226). According to Beede's sec
tion Elmont Is. occurs btw. Auburn sh. below and Wlllard sh. above. It appears 
from study of type sections that the Elmont Is = "upper Emporia" of authors. In 
southern Kans. the Elmont is dense, hard, dark-blue Is. very like Reading Is., but 
it commonly bears much more closely spaced vertical Joints and Is typically a 
single massive bed that weathers Ught bluish. Is traced from Nebr. across Kans. to 
northern Okla. where i t has been included in upper par t of Stonebreaker la. 
Thickness 1 to 15 ft. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. 

E l m P o i n t l imes tone . 
D e v o n i a n : M a n i t o b a . 
E. M. Kindle, 1914 (Canada Geol. Surv. Summ. Rept. 1912, p. 251). 

E l m t r e e s l a t e s . 
S i l u r i a n : New B r u n s w i c k . 
G. A. Young, 1911 (Canada Geol. Surv. Mem. 18, p. 43). 

E l m w o o d beds . 
S i l u r i a n : C e n t r a l New York ( O n o n d a g a C o u n t y ) . 

B. Smith, 1929 (N, Y, State Mus, Bull. 281, pp, 26, 27-31). Elmwood beda.— 
Underlies, with sharp contact, Clork Rcservotion Is, and grades Into underlying 
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OIn .y Is,, all included in Manlius group. Is divided into (descending) ; (1) Elm
wood C, upper water lime, consisting of 4 ± ft, of drab water lime usually very 
soft, barren In Onondago Co.; (2) Elmwood B, bluish block Is., which dlsoppears 
to W.; (3) Elmwood C, lower water lime, consisting of 6 ± ft. of drab water 
lirae nearly or quite barren, sometimes hard in lower part, but chiefly fairly soft. 
Type section at Sweet's quarry, about % ml, NE, ot Onondaga Hill and In belt 
btw. St. Agnes Cemetery and Elmwood Park. 

B. Smith, 1935 (N. Y. State Mus. Bull. 300, p. 18). [See 1935 entry under Manlius 
I s . ] 

E l P a s a n se r ies . 

A t e r m employed by C. R, K e y e s to cover t h e Ord, lss. of w e s t e r n Tex . a n d 

s o u t h e r n N. Mex,, w h i c h w e r e f o r m e r l y al l inc luded in El P a s o Is,, bu t 

w h i c h a r e now d iv ided in to M o n t o y a Is, ( a b o v e ) a n d El P a s o Is. r e s t r i c t ed 

( b e l o w ) . H e a l so app l ies t h e n a m e to supposed ly con temp, depos i t s in 

o t h e r S t a t e s , 

El P a s o l i m e s t o n e . 

L o w e r O r d o v i c i a n : W e s t e r n T e x a s a n d s o u t h e r n New Mexico, 
G, B. Richardson, 1904 (Unlv, Tex, Min, Surv, Bull, 9, p. 29). El Paso Is.— 

Mainly massive gray fossiliferous Is., locally aren. at base and containing through-
oHt bands of chert irregularly distributed. Of variable hardness. Ranges In color 
from drab and buff, with locally reddish and bluish streaks, to prevailing gray. 
Thickness 1,200 ft. Comprises all of Ord, In Franklin Mtns, Underlies SU, Is. 
In places overlies Camb, Bliss ss, and in other places rests on pre-Camb, rocks, 

G, B, Richardson, 1908 (Am, Jour. Set, 4th, vol. 25, pp. 476, 477-479), restricted 
Bl Paso la. to lss, of Lower Ord. age, and named the lss. of Upper and Middle 
Ord. age the Montoya Is. He described El Paso Is. as thus restricted as gray, 
chiefly mag. Is., usually massive but locally thin-bedded ; lower 100 ft. character
istically aren. and weathers brownish. Thickness 750 f t in Van Horn quad, and 
1,000 ft. in El Peso quod. Not sharply separated from Montoya Is. In El Paso 
quod, overlies Bliss ss. with opparent conformity, where that fra. Is present; where 
It Is absent the El Paso rests on pre-Carab. In Van Horn quad, it overlies Van 
Horn ss. (Camb.). 

Of B e e k m a n t o w n nnd Chaz.v age . Ma.v possibly inc lude beds of U p p e r 

C a m b . age. 

N a m e d for e x p o s u r e s in F r a n k l i n a u d H u e c o Mtns , E l P a s o quad. , Tex . 

E l P o r t a l s t a g e . 
P l e i s t o c e n e : E a s t e r n Ca l i fo rn ia (Yosemi t e r e g i o n ) . 

F. E. Matthes. 1929 (Sci., n, s., vol, 70, pp, 75-76), Three stages of glaciation are 
recognized in Sierra Nevada : the youngest is properly correlated with Wisconsin 
stage ; to the next older, which probably corresponds to Illinoian stage, the narae 
El Portal stage Is here applied : and to the oldest the name Glacier Point stage 
Is here applied. The ice of El Portal stage was much more extensive than the 
Ice of Wisconsin stage, reaching 10 ml. farther down Merced Canyon and terminat
ing a short distance below El Portal, the entrance to Yosemite Park. Frontal 
moraines are lacking there, but the lateral moraines can readily be troced to 
vicinity of El Portal, and beyond that place begin the remnants of a long valley 
train of outwash material that must have extended from the front of the glacier, 
[See also F, E, Matthes, U. S. G, S, P. P, 160, 1030,] 

E l R e n o fo rma t ion , 

P e r m i a n : W e s t e r n O k l a h o m a . 

C, M, Becker, 1929 (A, A, P, G, Bull,, vol. 13, p. 955). Bl Reno fm. proposed for 
beds of Chickasha-Duncan time, to include all beds from top of Hennessey sh. to 
base of lower memb. of Whltehorse ss. 

C. M. Becker, 1930 (A. A. P. G. Bull., vol. 14, pp. 37-56). At a conference of 10 
geologists, who had detailed the areas in Wichita Mtns region here described, it 
was decided to suggest the name Bl Reno fm. to include the 575 to 650 ft. 
section (ot Chickasha-Duncan ss.) from top of Hennessey sh. to base of Whltehorse 
ss. That the Chickasha-Duncan grades laterally into Dog Creek, Blaine, and 
Flower-Pot and has same time equiv. Is now recognized by every fleld geologist 
who has detailed tlie entire region. 

Probably named for El Reno, Canadian Co. 
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Elslnore metamorphlc series. 
Triassic: Southern California (Riverside County). 
P. H. Dudley, 1932 (Geol. Soc. Am. Bull., vol. 43, No. 1, p. 223). Elslnore seriea, 

large thickness of raetaniorphics in area btw. towns of Riverside and San Jacinto 
and Corona and Elslnore. Oldest rock in area. 

P. H. Dudley, 1935 (Calit Jour. Mines and GeoL, vol. 31, No. 4, pp. 493-496). The 
narae Elsinore metamorphlc aeries has been chosen to include all metamorphlc rocks 
in Perris-EIsinore area. Includes meto-sedlments and meto-volconlcs, ranging from 
coarsely crystalline gneisses and schists to slotes, gronuUtes, Iss., banded cherts 
and altered andesitlc volcanics. Thoroughly recrystallized. Color varies from dark 
brown to almost bluish black. Intruded by various plutonlc bodies and by 
Teraescal dacite porphyry. Are oldest rocks In Perrls-Elsinore region. Uncon, 
overloin by Alberhill clays (Tert.). No fossils. Correlated, on Uthology, with 
metaraorphlcs of Santa Ana Range and Cuyaraaca region. [On map assigned to 
Triassic] 

Elsinore sand. 
A subsurface oil sand, of middle Mio. age, in North Dome of Kettleman 

Hills, southern Calif., where it is said to lie above Temblor fm. and in 
Monterey sh. (See H. V. Dodd and E. J. Kaplow, 1933, Calif. Div. Oil 
and Gas, Calif. Oil Fields, vot 18, No. 4, pl. 1, where it is shown as 
lying at 1,875± ft. depth.) 

tElstone formation. 
Eocene: Southern Texas (Medina County). 
R. A. Llddle, 1921 (Unlv. Tex. Bull. 1860, p. 75, mop, and columnar section). 

Elstone fm.—Impure gray and yellow-gray, .medium coarse-grained Is., moderately 
soft glauconitic Is. ; orgill. ond aren. ; fossiliferous. Thickness 30 to 40 ft. 
Lower tm. of Midway group in Medina Co. Underlies Squirrel Creek fm. and 
uncon. overlies Escondldo fm. (Upper C r e t ) . Occurs In bed of Hondo River % ml. 
above the bridge at Elstone. 

G. H. Chadwick. 1929 (Geol. Soc. Am. Bull., vol. 40, p. 117). [See 1029 entry under 
Squirrel Oreek fm.] 

Julia Gardner (personal communication, July 1930), The so-called "Elstone fm," 
and "Squirrel Creek fra," are lithologic facies and do not maintain a uniform 
strat, position In the Midway, 

F. B, Plummer, 1933 (Univ. Tei . Bull, 3232, pp, 539, 550, 558). Elstone la. lentil 
was named by Llddle. I t Is a white, hard, massive, fossiliferous Is. at top of 
Pisgah merab, of Kincoid fm. In southern Tex, Typlcolly exposed near Elstone, 
.Medina Co. 

El Torre syenite. 
Age (?) : Mexico. 
S. F. Emmons, 1910 (Econ. GeoL, vol. 5, p. 324). 

Elvins group. 
Upper Cambrian: Southeastern Missouri. 
E. 0. Ulrlch and H. F. Bain, 1905 (U. S. G. S. Bull. 260, p. 234, and Bull. 267, pp. 

12, 17, 23-26), Elvins fm.—Shales, shaly lss., and more or less earthy dolomites, 0 
to 120 ft. thick, intervening btw. shaly top of underlying Bonneterre Is. and 
cherty lss. of Potosl group above. In vicinity of Elvinr and Flat Rock base of 
Elvins la marked by zone, 6 to 10 ft. thick, consisting mainly of Indurated platy 
sh., at bottom and top of which is a layer,, a few inches thick, largely made up 
of lenticular pebbles, usually arranged edgewise, in subcrystalllne limy matrix, and 
btw. the layers one or more smaller lenses of cgl. This "cgl. zone" was included 
in the Potosi by Nason, which writers believe to have been a raistake, and prefer 
to make it the lower and greater port of a distinct fm. for which the name 
Elvins fm. is proposed. The Elvins i s^basa l part of Potosi is. .and = Potosi 
slates and cgls. of Nason. It rests uncon. on Bonneterre Is., the most appro
priate and probably the only strictly available designation for the Is. beneath the 
cgl. of Elvins fm. Contact with overlying Potosl [restricted] Is at least locally 
nncon. In N. part of S t Francois Co. drill holes frequently pass through 160 
to .̂lO ft, of shales and chi.'rtless Is., thus indicating a greater thickness for the 
fill, than is found in section measured at Elvins, However, it is at present not 
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possible to say how much of these shaly beds underlies the cgl, layers and thus 
belong to Bonneterre fm, 

E, R, Buckley, 1907 (Mo, Bur, Geol. and Mines vol. 10, 2d ser., separate), in a table, 
divided Elvins fm. Into (descending) Doe Run, Derby, and Davis, but did not 
deflne the subdivisions. 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, pt. 1 ) , divided Elvina fm. 
of Ulrieh into (descending) Doe Run, Derby, and Dovis fms., and restricted Potosl 
ftn. to overlying 300 ft. of siliceous cherty and drusy dol. 

E. O. Ulrlch, 1911 (Geol. Soc Ara. Bull., vol. 22, pp. 623, 629). Bonneterre dol. is 
followed, apparently without break, by Elvina fm., which begins with a sh. and ends 
with an eorthy mog. Is. There Is on important uncon. btw. Elvins fm. and 
overiying Potosl dol. 

See a l so u n d e r B o n n e t e r r e dol. a n d D a v i s fm. T h i s n a m e is n o w used as a 
g r o u p n a m e , to i nc lude D o e R u n d o t , D e r b y d o t , a n d D a v i s fm. 

N a m e d for e x p o s u r e s a t E lv ins , St . F r a n c o i s Co. 

E l w r e n s a n d s t o n e . ( I n C h e s t e r g r o u p . ) 
M i s s i s s i p p i a n : S o u t h w e s t e r n I n d i a n a a n d n o r t h e r n K e n t u c k y . 

C. A. Malott, 1919 (Ind. Univ. Studies, vol. 6, No. 40, pp. 7-20). Elwren «s.—One or 
more members of ss. and frequently considerable thicknesses of sh. In region of 
"American Bottoms" it consists below of o ss. from a few ft. up to 30 ft. thick, and 
above of a gray-blue sh. with a maroon streak extending up to .overlying Beech 
Creek Is. Rests on Reelsvllle Is. Named for exposures In vicinity of Elwren, 
Monroe Co., Ind., in cuts of Illinois Central Ry. To N. and E. of oreo mapped the 
Elwren ss. hos unusual thickness and occupies posiUon of several of the lower units 
which hod been eroded owoy previous to its deposition. 

E l y g r e e n s t o n e . 

P r e - C a m b r i a n ( K e e w a t l n ) : N o r t h e a s t e r n M i n n e s o t a ( V e r m i l i o n d i s t r i c t ) . 

C. R. Van Hise and J. M. Clements, 1901 (U. S. G. S. 21st Ann. Rept, p t 3, pp. 4 0 1 -
409, map). Ely greenstone.—An elllpsoldally parted basic Igneous and largely vol
canic rock. Basal fm. of VermiUon series. Overlain by Soudan fm. Typical 
exposures are under and adjacent to town of Ely. 

E ly l i m e s t o n e . 

P e n n s y l v a n i a n : E a s t e r n N e v a d a ( E l y r e g i o n ) . 

A. C. Lawson, 1906 (Univ. CaUt Pub., Bull. Dept GeoL, vol. 4, No. 14, p. 296). Ely 
la.—Regulorly stratlfled, thick-bedded, more or less cherty Is., 1,500 ft. thick, under
lying Arcturus sholy Is. Bosol Carbf. fm. In Robinson mining dist. [Ely quod.] . 
Fossils. Overlies White Pine sh., of supposed Dev. oge. 

A. C. Spencer, 1917 (U. S. G. S. P. P. 96, pp. 26. 27, mop). Ely la. is herein given a 
considerably greoter thickness than that assigned to it by Lawson. This arises from 
discovery that "Ruth" Is. as mapped by him lies much lower In section than he 
supposed, and In fact is same as Ely Is. The discovery of abundant fosBlIs in over
lying Arcturus Is. has made It possible to outUne distribution of the fm., and here 
again the geol. map is different frora Lawson's. The Ely is fully 2,000 f t thick and 
perhaps 2,500 ft. I t consists of groy or bluish dense Is. in well-deflned mossive beds 
from o few ft. to nearly 50 ft. thick. The mossive beds ore separated by portings 
of sholy Is. or by mere seoms. Chert nodules ore prominent feature of certain of 
the lss. Locolly there is, S. of Lane, a 30-foot bed of gray clay sh. 200 ± f t above 
base. Fossils (Penn.) Usted. The fra. covers a greater area in Ely quad, than any 
other fra. 

t E l y s i a n m o r a i n e . 

P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n M i n n e s o t a . 

N a m e app l i ed in e a r l y Minn , r e p t s t o m o r a l n a l depos i t s wh ich P . L e v e r e t t 
( U . S. G. S. P . P . 161, 1932) c o n s i d e r s t o be "orUy a s p u r fo rmed in a recess 
i n t h e Ice h a r b o r of t h e G a r y m o r a i n e . " N a m e d for o c c u r r e n c e a t E l y s i a n , 
L e S u e u r Co. 

E l y S p r i n g s d o l o m i t e . 

U p p e r O r d o v i c i a n : E a s t e r n N e v a d a ( P i o c h e r e g i o n ) , 

L. G, Westgate and A, Knopt 1932 (U, S, G, S. P, P, 171). Bly Springs dot—DoL or 
dolomitic Is,, usually dorkgray dol, weathering smoky brown, in beds of variable 
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. thickness up to 5 ft. Some beds are laminated. Is cherty at a number of levels. 
In upper part are some thick beds of gray dot Total thickness 675 ft. Fossils 
(listed) are Upper Ord., approx. of Richmond oge, according to E. Kirk. Overlies, 
opporently conformably. Eureka qtzite, ond is conformobly overloin by dot carrying 
SIL (Niogoron) fossils, according to E. Kirk. Naraed for exposures In Ely Springs 
Ronge. 

t E m b a r f o r m a t i o n . 

t E m b a r g r o u p . 

P e r m i a n a n d Liower T r i a s s i c : W e s t e r n a n d c e n t r a l W y o m i n g . 
N. H. Dorton, June, 1906 (Geol. Owl Creek Mtns, Wyo.: 59th Cong., Is t sess., S. Doc. 

219, p. 17). Embar fm.—A proralnent series of Is. ond chert beds lying btw. Tensleep 
ss. (below) ond Chugwoter red beds (obove). Thickness 200 to 250 ft. Consists of 
(descending) : (1) Yellowish sss. and cherty beds [io 1 place mentions a Is,] , 100 
to 200 ft,; (2) Is,, 30 to 50 ft,, "constitutes greater par t of upper merab, of fm. 
throughout Its course," [but further along Is statement this Is, is overlain by 100 to 
200 ft, ot sss,, e t c ] ; (3) cherty sh,, 100 ft, or more; (4) Is. and sh. alternating, 25 
ft. or raore, 

N, H. Darton, Nov, 17, 1906 (U, S, G. S, P, P, 51, p, 35), stated that Embar fm. was 
named for Embar post office on Owl Creek, a short distance S, of which the fm, la 
extensively developed, 

D, D. Condit, Dec 4, 1916 (U. S. G. S. P, P. 98, pp, 263-270), divided Embar fm, of 
Darton in Dinwoody Canyon, Wind River Mtns, Into 2 fms,, the names for which 
were selected by E, Blackwelder, namely, Dinwoody fra, (Triassic), new name, and 
Park City fm, (Perm, and Penn,), the latter beds being identifled by Blackwelder 
(U, S, G, S. Bull, 470, 1911, pp. 45'2-481) with typical Park City fm. of Utah. He 
reported the type Dinwoody (200 f t of pale-green to white cloy and shaly Is., 
weathering brown and containing pelecypod shells) ns overlain by 150± ft. of 
typical Chugwater redbeds, and both the Dinwoody and Park City as grading east
ward into the much thicker deposit of Chugwater redbeds of Bighorn Mtns. In 
some subsequent repts Embar group was used to include Dinwoody and Pork City 
fms., the term Embar being In common use among oil geologists and drlUers. Loter 
work proved that the beds that had been called Park City fm. in western Wyo., are, 
in fact, the same as Phosphoria fra. and equlv. to only upper part of Pork City fm. 
of Utoh, and for several yeors the equlv, of Embor fm, of Darton was divided into 
Dinwoody fm, and Phosphoria fm. 

I n 1934 (A. A, P , G, Bul l , , vol, 18, No. 12, p p . 1670-1671) H . D . T h o m a s 
a b a n d o n e d E m b a r fm,, a s i t " h a s been s u p e r s e d e d by P h o s p h o r i a a n d Din
woody ;" a n d t h e U, S, Geol, S u r v e y n o w c o n s i d e r s E m b a r d i s c a r d e d a s t h e 
n a m e of a geologic u n i t . 

E m b a r r a s s g r a n i t e . 

P r e - C a m b r i a n ( p o s t - K e w e e n a w a n ) : N o r t h e a s t e r n M i n n e s o t a ( M e s a b i d is

t r i c t ) . . 

C. K. Leith, 1903 (U. S. G. S. Mon. 43, p. 186). Embarraaa granite.—Pink horn
blende gronite, usuolly of coarse grain. Intrusive into Upper Huronion In E. port 
of Giants Range. Named for its Uthologlc similarity to granite exposed at Em
barrass Station on Duluth & Iron Range R. H. Just N. of Mesabl Range. 

C. R. Vah Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 52). The hitruslve Embarrass 
granite, pt Keweenawan age, forms core of extreme E. end of Giants Range. The 
rest of Giants Range Is forraed by Glonts Ronge gronite, of lower or ralddle Huronion 
age. Is younger thon Duluth gobbro and the diabase. 

C. K. Leith, R. J . Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), assigned Embarrass 
granite to Killamey revolution (post-Keweenawan pre-Cambrian). 

t E m e r a l d se r i e s . 

U p p e r o r Midd le C a m b r i a n : S o u t h e a s t e r n A r i z o n a ( T o m b s t o n e d i s t r i c t ) . 
W. p . Blake, 1902 (Tombstone and its mines). Emerald series includes the heovy 

qtzites of AJox Mtn. [Appears to underUe his Luck-Sure series.] 

t E m e r a l d l imes tone . 

U p p e r o r Midd le C a m b r i a n : S o u t h e a s t e r n A r i z o n a ( T o m b s t o n e d i s t r i c t ) . 
J. A. Church, 1903 (Am. Inst. Min. Engrs. Trans., vol. 33, pp. 3-37). Emerald Is.— 

Thin lss. Interleaved with flner sholes. At some localities it is mode up ot thicker 
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and purer Iss. with thicker beds of qtzite. Thickness 420 ft. Underlies Lucky Cuss 
Is. and overlies Ajax qtzite. 

E m e r a l d d o l o m i t e m e m b e r (of .'Vjax l i m e s t o n e ) . 
L o w e r O r d o v i c i a n : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. F. Loughlln, 1919 (U. S. G. S. P. P. 107). Emerald- dol. memb.—Cream-white, 
alraost pure dot, for most part fine-grained but containing small patches and velnlets 
of coarser grain. Thickness 30 to 40 ft. Lies 0 0 ± tt. above base of Ajax Is. 
Named for Emerald mine. Continuously exposed from Mammoth to Eureka. 

E m e r y s a n d s t o n e m e m b e r (of Mancos s h a l e ) . 

Uppe r C r e t a c e o u s : C e n t r a l e a s t e r n U t a h ( W a s a t c h P l a t e a u a n d Book 

Cliffs) . 

E. M. Spieker and J. B. Reeside, Jr., 1925 (Geol. Soc. Am. Bull., vol. 36, p. 439). 
Emery ss. memb.—Brown ss., 0 to 800 ft. thick, lying 600 ft. below top of Mancos 
sh. at S. end of Wasatch Plateau and 1,100 tt. below top to N. of Emery. Named 
for exposures SW. of town of Emery. 

E m i g r a n t f o r m a t i o n . 

U p p e r a n d Midd le ( ? ) C a m b r i a n : S o u t h w e s t e r n N e v a d a . 

H. W. Turner, 1902 (Am, Geol,, vol, 20, pp, 261-272). Emigrant Cm.—Thin-bedded 
Iss. nnd reddish slates with some layers of black chert. Thickness not stated. Con
formably underlies Palmetto fin. and uncon. overlies Silver Peak fm. Finely devel
oped to S. of Emigrant Pass, in N. part ot Silver Peak Range, Esmeralda Co. 

E m i g r a t i o n f o r m a t i o n . 
L o w e r T r i a s s i c : C e n t r a l n o r t h e r n U t a h ( c e n t r a l W a s a t c h M o u n t a i n s ) , 
A, A, L, Mathews, 1931 (Oberlln Coll. Lab. Bull., n. s.. No. 1) . Emigration fm.— 

Chiefly light-colored thin-bedded platy friable calc. sss. with some beds of light-blue 
to olive-drab sandy iss. ; at or near base is a dork-blue thick-bedded hard, very re
sistant Is, that weathers very light gray or dirty white, which forms cllflfs as high 
as 100 ft. Thickness 1,0U0-|- tt. Is upper part ot Thaynes is. Underlies (con
formably) Ankareh fm. and conformably overlies Pinecrest fm, (lower part of 
Thaynes Is,). Named for Emigration Creek, E. of Salt Lake City, which it cuts 
across N. and NE. of Pinecrest Hotel. 

E m i l y m e m b e r (of Crow W i n g f o r m a t i o n ) . 

H u r o n i a n ( u p p e r ) : C e n t r a l M i n n e s o t a ( C r o w Wing , A i t k i n , a n d Cass 

C o u n t i e s ) . 

C. Zapffe, 1930 (Lake Superior Min, Inst, Proc., vol. 28, pp. 101-106). EmUy memb.— 
Lower menib. of Crow Wing fm. Underlies Cuyuna raemb. of the Crow Wing and 
conformably overlies Aitkin fm. Consists of sorae green but lorgely dark-colored 
slaty rocks, probably few if any volcanics, and raaiiy scattering lenses of iron-bearing 
rocks, which are only sli.?litly magnetic or nonmagnetic Black graphitic slates are 
abundant in lower part. Gj-een slates and green schistose rocks are more and more 
abundant as one approaches the upper horizons of EniJIy memb. It is convenient to 
consider lower part of the Crow Wing as a separate memb. and it Is called EmUy. 
Is distributed along W. and S. borders of Aitkin fm. and can be traced through 
middle-west part of Aitkin Co., then .\W. through NE, part of Crow Wing Co,, and 
into Cass Co, Named for occurrence at village of Emily, Crow Wing Co, 

See a l so u n d e r C u y u n a memb . 

E m i n e n c e d o l o m i t e . 

Uppe r C a m b r i a n : S o u t h e a s t e r n a n d c e n t r a l ( ? ) Missour i . 

E. R. Buckley, 1008 (Am. Min. Cong. Rept., Proc. 10th Ann. sess., p. 286), gove, In 
table of Mo. fms., the following downward succession : Roubldoux; Gasconade; 
uncon.; Proctor; Eminence; Potosl; uncon.; Elvins (with Doe Run at top). 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, p t 1, p. 58). In SE. part ot 
State Dr. E. 0 . Ulrieh has recognized above Potosl fm. o cherty memb. which he has 
named [unpublished] Eminence fm. Writer is unfaniiliur with this fra. It does 
not occur in southern, western, and eastern parts of Ozark region, which have been 
the special fi(ilds of study of writer. 

E. O. Ulrieh. 1911 (Geol. Soc. Am. Bull., vol. 2L', pl. 27, pp. 629-633). Eminence 
chei't.— Very cherty dol. that rests, apparently uncon., on the Potosl or overlaps 
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thot fra. ond then usually comes in contact with pre-Camb. porphyry. Above it Is 
limited by base of Proctor dol. Thickness in Shannon Co, not less than 200 ft. 
Widely distributed in Mo, Well displayed In valleys of Carter and Reynolds Coun
ties, Also comes to surface in some of deep valleys near the Osage, in N, part of 
Camden and S, part of Morgan Counties, 

Wallace Lee, 1914, suggested Eminence fm. may Include Proctor fm. (See 1914 entry 
under Proctor dol.) 

H. A. Buehler, 1917 (Am. Inst. Min. Engrs. Bull. 130, pp. 1699-1718). Eminence, 
150 ft. thick, underlies Proctor and overlies Potosi. [Same deflnition given by 
C. L. Dake, 1918 (Mo. Bur. Geol. and Mines vol. 15, 2d ser.).) 

E. B. Branson, 1918 (Univ. Mo. Bull., vol. 19, No. 15). Eminence fm., 0 to 300 ft. 
thick, consists mainly of compact medium- to coarse-grained, sometimes oolitic cherty 
dol. : chert mostly light and porous, but some layers are white and dense. Occurs In 
SE. part of State, on E. flank of Ozarks. Uncon. underlies Gasconade fra. and 
overlies Potosl fm. Further investigation raay show that Eminence is sarae as 
Proctor fm., 0 to 60 ft. thick, of W. flank of Ozarks. 

M, E. Wilson, 1922 (Mo. Bur. Geol. and Mines voL 16, 2d ser,). Eminence fm.—Very 
cherty doL, few ft, to 200± ft, Uncon, underlies Proctor fm, and uncon. overlies 
Potosi dol. Typically exposed in Shannon, Cotter, Reynolds, and porta ot Jefferson, 
Fronklin, Washington, and Ste. Genevieve Counties, and doubtfully present In 
Comder^ and Morgon Counties, but thus for not identified in other parts of State, 

Named for exposures at Eminence, Shannon Co. 

Emmet moraine. 
Pleistocene (Wisconsin stage) : Southeastern Michigan, Shown on moraine 

map (fig, 7) in U, S, G, S, Detroit folio (No, 205), p, 9, also on moraine 
map (pl. 32) in U. S. G. S. Mon. 53. Named for Emmet, S t Clair Co. 

Emmett formation, 
Pleistoceue: Southwestern Idaho (Gem County). 
V, R. p . Klrkhom, 1928 (Idaho Bur. Mines ond GeoL Pom. 29, p. 1) . Severol 

hundred ft. of olmost unconsolidated but distinctly stratified sands and clays 
which are tentatively called Emmett fm., and which hove their origin in deltos, 
fans, and alluvial flood plains of Pleist. age. [Derivation of name not stated. 
Moy be from town of Emmett, Gem Co.] 

Y- R. p . Klrkhom, 1931 (Jour. Geot, vol. 39, No. 3, p. 198). Emmett was flrst 
proposed os o terra to include port of what was originally called Idaho fm. 

Emmitsburg facies. 
Upper Triassic: Western Maryland. 
G. E. Dorsey, 1919 (Geol. Soc. Am. Bull., vol. 30, pp. 1S5-15C). Emmitsburg facies.— 

Westernmost facies of Newark system in Md. Predominantly soft red to purple 
sh. weathering into cubes. In places micaceous. 

P r o b a b l y n a m e d for occu r r ence a t o r n e a r E m m i t s b u r g or E m m i t s b u r g 

J u n c t i o n , F r e d e r i c k Co. 

E m m o n s P e a k q u a r t z i t e . 
P r e - C a m b r i a n : N o r t l i e a s t e r n U t a h and n o r t h w e s t e r n Colorado . 

H. E. Wood, 2d, 1934 (Bull. Am. Mus. Not. His t , vol. 67, p. 244). Bmmona peak 
qtzUe proposed to replace preoccupied name "Uinto qtzite" of Powell, from peok 
of that nome, which is on approprlote term geographically and geologically, since 
it Is a high peak carved In that fra,, os well os sentimentally, since It bears 
the name of on original student of the fra. [Emmons Peak is shown on King's 
40th Par, Surv, raap, at 40»42' N, l a t and I I O ' I S ' W. long., and with 13,894 ft, 
elev,, within Uinta Mtns,] 

t E m o r y s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e a s t e r n Tennes see , 

J, M, Safford ond J . B. Klllebrew, 1900 (Elements of geol. of Tenn., p. 153). 
Emory aa.—Greot ss., forming top stratum of Tracy City Measures in woter 
gaps of Big Emory River ot Harriman, Roone Co. 

S a m e a s R o c k c a s t l e ss, , o lde r n a m e . 



6 3 6 L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 

Emi>erador l i m e s t o n e . 

M i o c e n e : P a n a m a C a n a l Zone. 

D. F. MacDonald, 1913 (Geol. Soc. Am. Bull., vol. 24, p. 709). 

E m p i r e f o r m a t i o n . 

M i o c e n e : S o u t h w e s t e r n Oregon ( P o r t Or fo rd a n d Coos B a y q u a d r a n g l e s 

a n d n e i g h b o r i n g r e g i o n s ) . 

J . S. DUler, 1896 (U. S. G. S. 17th Ann. R ^ t . , p t 1, p. 475). The Mio. rocks of 
Coos Bay are well exposed on beoch 3 ml. SW. of Empire City, btw. Pigeon Point 
and Fossil Point. They are so well characterized at this locality by their fossil 
contents and position with reference to adjoining rocks that we designate them 
Empire beda. [Fossils Usted.] Assigned to Mio. on Dall's Identiflcation of fossils. 
Uncon. overialn by Plio. marine beds at "Fossil Bock." Uncon. underlain by 
Arago beds. 

J . S. DUler, 1901 (U. S. G. S. Coos Bay foUo, No.. 73). Empire fm. consists of 
massive sss., white sh. of Mio. age similar to Monterey sh. of Calif., and, below 
the white sh., darker sh. Contains marine Mio. fossils. Uncon. underlies Coos 
cgl. and imcon. overlies Arago fm. 

J. 8. DUler, 1902 (U. S. G. S. BuU. 196, pp. 30-31). At Cape Blanco [Port 
Orford quad.] Empire beda (Cape Blanco beda) are 600 ft. thick, and consist of 
(descending) : Argill. sands with some cole, nodules, 75 f t : cgL, 25 ft. ; Ilght-gray 
sand beds, 50 f t . ; yeUowish ss., 30 f t . ; tuff, 20 ft . ; yellowish ss., 400 ft. Uncon. 
underlie Elk Biver beds (Pleist.) and uncon. overlie Cret. (?) crushed gray ss. 

H. V. Howe, 1922 (Unlv. Collt Pub. Bull. Dept. GeoL Set, vol. 14, No. 3, pp. 
86-91), gave thickness of Empire fm. ot South Slough, Coos Bay, as 1,100+ ft. 
and assigned the fm. to lower Plio. 

L. G. Hertlein and C. H. Crickmay, 1926 (Am. PhlL Soc. P roc , vol. 64, No. 2, pp. 
264—270), assigned Empire fm. to middle Mio., after reviewing fossils and Howe's 
evidence. 

H. G. Schenck, 1928 (Unlv. Cal l t Pub. BuU. Dept. Geot Set, vol. 18, No. 1, opp. p. 
4) . Empire ftn. Is PUo. according to B. L. Clark and H. V. Howe, and Mio. 
according to Dall and others. 

E m p i r e s h a l e . 
P r e - C a m b r i a n ( B e l t s e r i e s ) : W e s t e r n c e n t r a l M o n t a n a . 

C. D. Waleott, 1899 (Oeol. Soc. Am. Bull., vol. 10, pp. 199-215). Empire ahalea.— 
Oreenlsh-gray, massively bedded banded siliceous shales, 600 ft. thick; Underlie 
Helena Is. ond overlie Spokone shales. Type localities ore on ridge N. of Empire 
[2 ml. W. of Marysville] and In canyon walls Just below MarysviUe. 

E m p i r e l i m e s t o n e . 

O l i g o c e n e : P a n a m a . 

E. Howe, 1908 (AJn. Jour. Set, 4th, voL 26, p. 224). 

E m p i r e Ou lch rhyo l l t e . 

T e r t i a r y : Leadv iUe reg ion , Colorado . 

W. Cross, 1886 (U. S. G. 8. Mon. 12, p. 351). White, very flne-gralned, but with 
many cleor ond shorp quartz crystals. Named for occurrence on S. side of Em
pire Gulcb, 8. of LeadviUe. 

E m p o r i a l i m e s t o n e . ( I n W a b a u n s e e g r o u p . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , n o r t h w e s t e r n Mis

sou r i , a n d s o u t h w e s t e r n I o w a . 

M. Z. Kirk, 1898 (Kans. Univ. GeoL Surv. vol. 1, pp. 72-86). Emporia la.—'LB., 
quarried at Emporia and to NB. and disappearing under river near Emporia water 
works. Separated from overlying Americns Is. hy an extensive bed of sh. and frora 
underlying Wyckoff Is. by a bed of sb. 40 to 60 ft. thick. 

T h e defini t ion of E m p o r i a Is. a s ove r l a in b y A d m i r e sh . and u n d e r l a i n by 

W U l a r d sh . w a s fol lowed by K a n s . Geol. S u r v e y a n d U. S. Geol. Su rvey 

for m a n y y e a r s . 

G. B. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 61-91). Kans. Geol. Surv. 
appUes Emporia Is. to beds underlying Admire sh. and overlying WlUard sh. The 
Wlllard sb. and so-called Emporia Is. have been difflcult to work out. The beds 
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caUed by these names In Kans. need redeflnlng in .order to establish a bosis for 
correlation in Nebr. I hove studied the expoeures in Vicinity ot Wyckoft Chicago 
Mound, and Emporia, ^mporio, if It is retained, should opply to No. 3 of the 
Nemaho beds of SE. Nebr , because Kirk seems to have meant to apply It to this 
unit, and because Haworth and Moore hove, in effect deflned it as such. This 
nome hos priority over Beede's Elmont Is; This unit (No. 3) underiles WUlard 
sh. and overlies Auburn sh., top bed of Humphrey sh. merab. of Wobounsee fm. 
[This deflnition of Emporia Is. was odopted by R. C. Moore In 1932 (Kans. GeoL 
Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to Sept. 3) and by Moore and 
Condra in their Oct. 1932 revised chort of Penn. rocks of Kans. In these 1932 
repts Admire sh. was restricted to uppermost part of Admire sh. of pi;evlous repts.] 

G. E. Condra, 1935 (Nebr. GeoL Surv. Paper No. 8, p. 10), discarded i'mporio for 
Preston. He stated : Preaton ("Emporia") la. fm., 9 to 11 f t thick, underlies 
WlUard sh. fm., overlies Auburn sh. fra., and includes (descending) : Elmont Is., 
2 to 5 f t thick ; Harveyvllle sh., 3 to 7 ft. thick ; and Reading Is., 3 ± ft. thick. 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 223). I t is impossible to determine 
to which of 3 or more Iss. exposed near Emporia Kirk intended to apply this name. 
Judging from localities cited by him It appears tha t he considered as Identical beds 
that are actually 75 ft. or more apart . [On p. 226:] It appears from study of 
type sections that the Elmont is = "upper Emporia" of authors. [Moore discarded 
Emporia Is. from his revised classiflcation as published in this bull. See p. 49, 
where he shows it as replaced by (descending) Elmont Is., HarveyvlUe sh., and 
Reading Is., which be treated as fms] 

See Kans.-Nebr. chart compiled by M. G. WUmarth, 1986. 

tEmporia blue limestone, 

Pennsylvanian: Northeastern Kansas. 

A. J, Smith, 1903 (Kons, Acod, Sci, Trons,, vol, 18, p, 100), Emporia Wue Is.—Hard 
blue Is,, 3 ft, thick, with 6-Inch layer at top that makes o good flagstone exten
sively used in Emporia, In Lyon Co, separated from underlying Burlingame Is. 
by 44V4 ft, of shales with two thin lss, [Humphrey sh, of A, J, Smith 1905 rept] 
and separoted frora overlying Eraporia Is. by about 64 ft. of shales with some thin 
lss. and one coal bed [Olpe sh. restricted of A. J. Smith 1906 rept] . 

Preoccupied. Discarded by A. J. Smith in 1905 (Kans. Acad. Sci. Trans., 

vol. 19, pp. 150-154) and replaced by Reading blue Is. 

Named for Emporia, Lyon Co. 

tEmporia reservoir shales. 

Pennsylvanian: Eastern Kansas. 

L. C. Wooster, 1905 (The Carbt rock system of eastern Kans.). Emporio reservoir 
shales.—Aren. shales, 77 f t thick, carrying 6-lnch coal bed at top. Overlie Emporia 
buff lss. and underlie Admire shales and Iss. [In same publication Wooster used 
Emporia beda to cover all rocks btw. top of Burlingame Is. and top of his Emporlo 
reservoir shales, making three different uses of Empot-ia.] 

Preoccupied. Lower part of Admire sh., as Admire was used for many 

years. 
Probably named for Emiwria. 

Emrick sand. 

A subsurface sand forming basal part of Ellis fm. (Upper Jurassic) in 

central northern Mont. (Great Falls-Conrad region). Named for man 

who drilled the well in Bamiatyne oil fleld. Sometimes called "EUla 

sand." 

Encinas quartz porphyry. 

Age (?) : Mexico (Sonora). 

N. L Taliaferro, 1933 (Jour. Geot, vol. 41, No. 1, p. 33). 

tEncrinal limestone. 

A descriptive term—derived from presence of encrinites (fossil c r i n o i d s ) ^ 
applied in early N. T. repts to a Is. later named Tichenor Is . ; also, 
according to Hartnagel (1912), to lss. at other horizons within Hamilton 
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fm., and to Becraft Is. ; also to Menteth Is. (See G. A. Cooper, 1930 
entry under Moscow sh. memb.) 

tEncrlnltal limestone. 
A descriptive term applied in early repts on Mississippi Valley to Burling

ton Is. Derived from predominance of fossil crlnolds. In some early repts 
the Keokuk Is. was included, and in others the name was restricted 
to lower memb. of the Burlington. 

Endeavor granite. 
Name applied by C. C. Wang (Geol. Soc. China Bull., vot 11, No. 4, pp. 

426-428, 1982) to a pre-Camb. granite in Wis. (area not stated). 

Endee shale. 
Triassic (?) : Northeastern New Mexico. 
C. H. Keyes, 1905 (Am. Jour. ScL, 4th, vol. 20, p. 424). Endee shales, 300 ft. 

thick, underlie Amarillo sss., uncon. overlie Cimarron shales ( = Moencopie shales), 
and are correlated with Shinarump shales of western N. Mex. [Derivation of name 
not given.] 

Endicott sand series. 
Series of subsurface Penn. sss. and interbedded strata in central northern 

Okla. corresponding to upper part of Nelagoney fm. Thickness 30 to 
200± ft. 

Endicott diorite. 
Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 

1936 entry (D. ModeU) under White Mtn magma series. Exposed on 
Endicott HUl. 

Enfield shale member (of Portage formation). 
Upper Devonian: Southern central New York (Ithaca region), 
H, S, Williams, 1906 (Scl, n. s„ voL 24, pp, 365-372), Nunda fm, [Portoge 

fm. of U. S- Geol. Survey ond N. Y. State Survey] of Ithaca region divided into 
(descending) : Enfield sh. memb., 550 to 800 ft.; Ithaca sh. memb., 80 to 300 ft.; 
Slierburne flagstone merab., 188 to 260 ft. The Enfleld is overlain by Cayuta sh. 
memb. of Chemung fm. Typically exposed at town of Enfleld [W. of Ithaca, 
Tompkins Co.], 

The above deflnition was followed by W. Goldring, 1931 (N. Y. State Mus, 
Hdb, 10, p, 368) and by G. H. Chadwick, 1985 (Geol. Soc. Am. Bull., vol. 
46, No. 2, p. 352). 

Enfield facies subgroup. 
Upper Devonian: Southern central New York (Ithaca region). 
K, E. Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, pt. 1, p, 201). Enfield facies 

subgroup (of Ithaca-Enfleld fades group), divided Into (descending) Van Etten 
memb.. Grimes (?) ss. memb., and Hatch ss. memb. OverUes Ithaca facies 
sub-graup and underlies Choutouquon series, 

Engadine dolomite. 
SUurian (Niagaran) : Michigan (eastern part of Upper Peninsula). 
B. A. Smith, 1916 (Mich, Geol. Surv. Pub. 21, p. 151), Engadine dol—Very mossive, 

hord. very crystalline dol., distinctly bluish or mottled and streaked with blue. 
Al.so choracterbed by numerous drusy cavities more or less completely fllled with 
crystals of dol, or pearl spar. Thickness 54 to 95 ft. Top memb. of "Niagara" 
in Mich. Overlies Manlstlque series. Named for exposures at ond oround 
Engodlne, Mockinoc Co, 

G, M, Ehlers, 1920 (.Mich. Acad. Scl. 21st Rept, pp. 87-90), stated thot Engadine fm. 
contoins strata ot Guelph and of pre-Guelph age, ond suggests that Raoine, the 
older norae, be used to reploce Engadine. 

A. F. Foerste, 1924 (Univ. Mich. Contr. Mus. Geot, vot 2), applied Racine fm. 
to fm, overlying Manlstlque fm. 
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W. A. VerWiebe, 1928 (Mich, Acod. Sci., Ans, and Lett. Papers, voL 8, p. 330), 
applied Engadine fm., to beds overlying Monlstlque fm. 

R. B. Newcombe, 1933 (Mich. GeoL Surv. Pub. 38, geol. ser. 32. pp. 34, 35, 37). 
Engadine dol—Top dlv. of Niogaron In Mich. Underlies Salina tm. (but contact 
has not been seen in Mich.) and overlies Monlstlque fra. Is probobly = lower 
port of Guelph of Ont. ond N. Y., nnd is obout = Lockport of N. Y. and Ont. ond 
the Roclne of Wis. 

Engle coal g r o u p . ( I n V e r m e j o f o r m a t i o n . ) 
U p p e r C r e t a c e o u s : E a s t e r n Co lo rado ( E l m o r o r e g i o n ) . 

R. C. HlUs, 1899 (U. S. G. S. EIraoro folio. No. 58), applied Engle group to 100 ft. 
of sh., shaly ss., and coal beds iminediately overlying Trinldod ss. These beds are 
bssol part of Vermejo fra. of present terralnology. They were described as separated 
from overlying Soprls group by 35 to 40 ft. of sh. 

Eng le s h a l e . 
Ordov ic i an ( ? ) : N o r t h - c e n t r a l K a n s a s . 

J. S. Barwick, 1928 (A. A. P. G. Bull., vol, 12, No, 2, p, 184). Engle «h,—Unit No, 4 
encountered in wells In Salina Basin, Not exposed. Light-colored flne-grained sh,, 
generally of blulsh-gray or greenlsh-groy cost; in places o small amount of dolomitic 
Ume or flne-gralned quartz sand s i l t Thickness 60 Jo 100 ft, where overlain by 
Younkln fm. (unit No. 3). Overlies Urschel lirae (unit No. 5) . Lithology and 
position indicate it correlates approx. with Sylvan sh. of Okla. and Maquoketa sh. 
of Iowa and Mo. Naraed for Morland Oil Co.'s Eagle No. 1 well, sec. 12, T. 14 S., 
R. 1 E., Dickinson Co., where It Ues a t 2,876 to 2,962 ft. depth. 

Englevale channel sandstone. 
Pennsylvanian: Southeastern Kansas (Crawford County). 

W. G. Pierce ond W. H. Courtier, 1935 (A. A. P. G. Bull., vol. 19, No. 7, pp, 1061-
1064), Englevale channel ss.—Usually light-brown with reddish-brown specks, 
micaceous, somewhat massive and cross-bedded. Locally middle port may be 
darker and lower part slightly shaly. Thickness 0 to 50 ft. Areal distribution is 
linear, trending N,-NW, from Armo for 9 mi,, to Crawford Co, line, the limit of 
field work. Is younger than Fort Scott Is,, which It cuts, and may possibly be 
younger than lower part of Labette sh. So far as seen Its upper limit is grada
tlonal into lower part of Labette sh., and Its base cuts Into Fort Scott Is. and in 
places rests on upper part of Cherokee sh. Best exposed In vicinity of Englevale, 
along N.-S. road on E. side of town and along E.-W. road Mt mi. N. of town. 

E n g l e w o o d l i m e s t o n e . 

Mis s i s s ipp ian ( K i n d e r h o o k ) : W e s t e r n Sou th D a k o t a ( B l a c k HiUs) a n d 
n o r t h e a s t e r n W y o m i n g . 

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept, pt, 4, p. 509), Englewood Is.— 
Pink slabby Is., 20 to 30 [25'to 60] ft. thick, underlying I'ohasapa Is. and overlying 
Deadwood fra. (Corab.). Merges rapidly into Pahosopa Is., with occasionally o 
few ft. of Impure buff Is. Intervening. Name suggested by T. A. Jaggar, from 
Englewood, in northern Black Hills, where it is extensively exposed. In northern 
Black Hills a mass of buff is. of SU. age [Upper Ord. Whltewood Is.] intervenes biw. 
Englewood is. and Deadwood fm. 

English Head formation. 
Ordovician: Anticosti Island. 

C. Schuchert and W. H. Twenhofel, 1910 (Geol, Soc, Am, Bull,, vol, 21, p, 695), 

English River sandstone member (of Hannibal shale), 
-Mississippian: Southeastern Iowa and (?) central western Illinois (Pike 

County.) 
H. F. Bain, 1895 (Am, GeoL, vol, 15, p, 322). English River prits-.—Fine-grained 

buff to white ss. or gritstone, 0 to 20 ft. thick, underlying WassonvUle Is. and over
lying Maple Mill sh. ; all included in Kinderhook. 

W. H. Sehocwc 19L'4 (Iowa Geol. Surv. vol. 29). deiincd English River gritstone 
memb. of Kinderhook, scries as separated from overlying WassonvUle Is, memb. by 
an oolitic Is. ledge raerab. 2 to 3 ft. thick. 

R. C. Moore. r J -8 (Mo. Bur. Geol. and Mines vol. 21, 2d ser., pp. 21, 22, 23, 49, 
56-50), English River ss, memb, of Hannibal fm.—-Massive flne-grained soft 
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drab ss„ weathering buff, with occasional thin intercalated layers of sh. Upper 
2 ft, flUed with casts of fossUs, most abundant being Ohonopectus fiacheri. Has 
commonly been caUed Ohonopectus ss. Thickness a t Prospect HUl, Burlington, Des 
Moines Co,, lows, 22% ft. Older thon McKerney Is. memb. of Honnlbol fm. and 
younger than Mople Mill sh. memb, ot HannlbaL 

L, R. Loudon, 1931 (Iowa Geol. Surv,, vol. 35, 'PP. 341-387-1-). English River fm. 
underlies (uncon,) Hampton fm, and overUes (conformably) Maple MIU fm. in 
SE. Iqwa, all of which are In Kinderhook series. 

H. C. Moore, 1935 (Rept 9th Aim. Field Conf. Kans. Geol. Soc, p. 245), assigned 
this ss. to Kinderhook. 

N a m e d for e x p o s u r e s a l o n g E n g l i s h R i v e r in W a s h i n g t o n Co., Iowa . 

E n g l i s h t o w n s a n d . ( I n M a t a w a n g roup . ) 

Uppe r C r e t a c e o u s : New J e r s e y Coas t a l P l a i n . 

H. B. Kilmmel, 1907 (N. J . Geol. Surv. PaL, vol. 4, p. 17, footnote). The term 
Columbus as here used has been found to conflict with its prior use In Ohio for a 
Dev. fra., ond In this rept the term Englishtown sand will be used Instead, as the 
fm. is well developed near thot place in Monmouth Co. [See under ^Columbus 
aand.] 

E n i d f o r m a t i o n . 

P e r m i a n : W e s t e r n O k l a h o m a and K a n s a s ( ? ) , and P a n h a n d l e of T e x a s . 
C. N. Gould, 1905 (U. S. G. S. W. S. P. 148, pp. 39-44, map). Enid fm. includes 

all red beds from base of Perra. to lowermost gyp. ledge on E. slope of Gypsum 
Hills. Top of fm. is not a plane, since the gyp. beds which mark Its uppermost 
limits are more or less lenticular when traced long distances. Is chiefly brick-red 
cloy shales, with some interbedded ledges of red ond whitish ss. Thickness 1,200 
to 1.500 ft. Includes Harper, Salt Plain, Cedar Hills, and greater part of Flower
pot memb, of Crogln's flrst paper and KIngflsher and Glass Mtn fms, of his second 
paper. Underlies Blaine fm. and overlies WeUlngton fm. 

F . Aurin, 1917 (Okla. Geol. Surv. Bull. 30, p, 24), It can readily be seen that Enid , 
fm. is a color distinction and not o constant strat. unit. In sorae places it in
cludes more than in others. It is a name applied to part of lower Perm. Bed 
Beds, nnd does not include the nonred Perra. even though It is of same oge os 
lower part of Enid. 

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35. p. 88). Enid fm. Is exposed In oU 
or parts of Murray, Garvin. Stephens, McClain, Cleveland, Oklahomo, Potta
watomie, Canadian, Logan, Lincoln, KIngflsher, Blaine, Major, Garfleld, Noble, Payne, 
Kay, Grant, Woodward, Alfalfa, Harper, and Woods Counties, Recent work In SW. 
Okla, hos led to subdivision of upper par t of rocks of thot oreo heretofore mopped 
08 Enid into Chickasha and Duncan fms,; also to conclusion that lower port of 
typical Enid (Enid, Garfield Co.) is there represented by upper par t of rocks mapped 
as Clear Fork and Wichita fms. on 1926 Okla. geol. map. Base of Enid is believed 
by Aurin and Clark to be top of Wellington fm. of Kans. There are several unsolved 
problems connected with relations of Enid. In SW. Okla. it includes equivalents of 
Chickasha, Duncan, Clear Fork, and possibly part of Wichita, In Kans, the equlv. 
fms, are Harper, Salt Plains, Cedar Hills, and a part a t least of Flowerpot Bh, 

C. N, Gould, 1926 (Jour. (Jeol., vol, 34, No. 5, pp. 416-^21). Enid group.—Tbe Enid 
fra. as originally described Included all Oklahoraa Perra. red beds below base of 
Blaine gyp. It has been divided into following fras. (descending) : ChlckoBho fm., 
Duncan ss., Hennessey sh.. Garber ss., Wellington fm., ond StlUwoter fm. 

T h e E n i d a n d Doub le M o u n t a i n o v e r l a p each o the r , t h e D u n c a n a n d Chick
a s h a be ing r e p r e s e n t e d in bo th . E n i d a p p e a r s to h a v e h a d l i t t l e u s a g e in 
r ecen t y e a r s . 

Niimed for En id , Garfield Co., Okla . 

t E n o t ' h k i n fo rma t ion . 
Middle a n d Uppe r J u r a s s i c : A l a s k a ( I n i s k i n B a y ) . 

T. W. Stanton and G. C. Martin, 1905 (Geot Soc. Am. Bull., vol. 16. p. 397). Enochkin 
fin.—Shales and sss.. with some cgl. beds, typically exposed on E. shore of Enochkin 
[Iniskin] Bay. Thickness 1,300 to 2.500 ft. Is Middle Jurassic. Overlies Lower 
Jurassic tuffs and .sss. nnd underlies Naknek fm. (Upper Jurassic). 

L a t e r w o r k re su l t ed in d i v i d i n g t h e s e rocks in to 2 fms., C h i n i t n a sh . (Up
pe r J u r a s s i c ) and T u x e d n i ss. ( M i d d l e J u r a s s i c ) . 
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Ensenada shale. 
Cretaceous: Puerto Rico. 
G. J. MitcheU, 1922 (N. Y. Acad. ScL, Scientiflc survey of Porto Rico and Virgin 

Islands, voL 1, pt. 3, p. 252). 

tEnterprise green marl. (In Claiborne group.) 
Eocene (middle) : Southeastern Mississippi. 
0. Meyer, 1885 (Am. Jour. ScL, 3d, vol. 30, p. 435). [En«erprt«e (f) used In Miss. 

column of table opp. Claibomian. No deflnition.] 
E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12, pp. 76-77). Enterprise green- marl— 

Light-gray to dark-green marl, the color determined by relative proportions of 
glauconlte or greensand. Highly fosslUferous. Thickness 12 ft Basal memb. of 
Lisbon fm. 

Conflicts with Enterprise sh. (Perm., Kans.) , the older name. The marl is 
now included In Winona sand, basal memb. of Lisbon fm. in Miss. 

Named for exposures at town of Enterprise, Clarke Co. 

Enterprise shale. (In Sumner group.) 
Permian: Central Kansas, northern Oklahoma, and southeastern Nebraska. 
J. W. Beede. 1909 (Kons. Acad. Sci. Trans., vol. 21, pt. 2, p. 253). Enterprise ahales.— 

Shales, with some thin lss. near top ; 44 ft. thick ; overlying Luta Is. and underlying 
Herington Is. All Included in Marlon stage. 

In 1927 fMarion fm. was abandoned by both Kans. (3eol. Survey and U. S. 
Geol. Survey, and Enterprise sh. was elevated to rank of a fm. within 
Sumner group. 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 13), divided 
Enterprise sh. Into 3 members (descending) : Poddock sh., Krlder Is., and Odell sh. 

R. C. Moore, 1936 (Kans. Geol. Soc. 10th Ann. Field Cont Guidebook, p. 12), discorded 
Enterprise, roised Odell sh. to rank of a fm., and combined Condra's Krider Is. 
and Paddock sh. with overlying Herington Is. into a newly named fm. (Nolans is.). 
These changes have not yet been considered by U. S. GeoL Survey for Its publications. 

Named for Enterprise,- Dickinson Co., Kans. 

tEnterprise sandstone. (In Boggy shale.) 
Pennsylvanian: Central eastern Oklahoma (Muskogee County). 
S. W. Lowman, 1932 (Summaries ond abstracts of technical papers presented before 

Tulsa Geological Society 1932, unpoged; paper dated Dec. 19, 1932). The Salt 
sand of Okmulgee underground Is to be correlated with the mosslve ss. 300 ft. above 
base of the Boggy In Rattlesnake Mtn, just NW. of Warner [Muskogee Co.]. This 
has been called Enterprise sa. (a manuscript name), from a locaUty on N. side of 
McAlester bosln. [The town of Enterprise Is in HoskeU Co.J 

This name being preoccupied in several senses, and the ss. ha^ving been 
found, by tracing, to be same as Bluejacket ss., it was called Bluejacket 
by C. W. Wilson, Jr., in 1935 (A. A. P. G. Bull., vol. 19, No. 4, pp. 504-
520). Wilson treated tbe Bluejacket as top memb. of Savanna ss., but 
It is now treated by U. S. Geol. Survey as basal memb. of Boggy sh., and 
Enterprise ss. has tieen discarded. (See C. H. Dane and T. A. Hendricks, 
A. A. P. G. Bull., vol. 20, No. 3, 1986, pp. 312-314.) 

Entiat physiographic stage. 
Pleistocene: Central Washington (Cascade Range). 
B. Willis, 1903 (U. S. G. S. P. P. 19). Entiat physiographic stage.—Eorller Gla

cial epoch. Type loc, bosln of the Entiat and foot spurs of Chelan Range. 

Entrada sandstone. (In San Rafael group.) 
Upper Jurass ic : Southeastern, southern and northeastern Utah, northwest-

e m New Mexico, and western and central Colorado to east side of Front 
Range. 

J. Gllluly and J. B. Reeslde, Jr., 1926 (U. S. G. S. Press BuU. 6064, March 30, 1926; 
name adopted et Joint conference of J. Gllluly, J, B, Reeslde, Jr., R. C. Moore, and 
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H. E. Gregory, from oreo specially studied by Messrs, Gilluly and Reeslde), Entrada 
ss.—Tbin-bedded red sh. and ss. nt bose; heovy, massive, red-brown, earthy ss. 
above, which weathers Into rounded forms and steep cliffs. Thickness 265 to 844 
ft. Conformably overlies Carmel fm. and uncon. underlies Curtis fm. Belongs to 
San Rafael group. 

Named for strong development of fm. on Entrada Point, in N. part of San 
Rafael Swell. 

For further detaUs see U. S. G. S. P, P, 150, 1928 (by J, GUluly and J, B, 
Reeside, Jr,), and U, S, G, S. P. P, 183, 1936 (by A. A, Baker, C, H. Dane, 
and J, B, Reeslde, Jr,). 

Enumclaw volcanic series. 
Miocene (upper) : Western Washington (Puget Sound region). 
C. E. Weover, 1916 (Wash, Geol, Surv. BnU. 13, p. 84). Along W. slopes of Coscode 

Mtns there ore extensive deposits of andesltic lovos ond interbedded tuffs and cloys. 
The older Eocene deposits pass beneath these lavas along W. margin of foothills of 
the Cascades. Well exposed from Enumclaw to Cedar Lake, In [.SW. part of] King 
Co,, and name Enumclaw volcanic seriea is provisionally applied to them. They ma,v 
be W. extension of Keechelus volcanic series. Rest uncon. on older qtzites, schists, 
and granodiorltes (Snoqualmie granodiorite), also on Eocene and Olig. sediments In 
E. part of Puget Sound Basin. Assigned to upper Mio. Probobly lu port = 
Keechelus fm. 

t E o b l o t i c e r a . 
A p a r t of P r o t e r o z o i c e ra of U. S. Geol. Su rvey . F o r defini t ion see U. S. G. S. 

Bul l . 769, p . 27. 

E o c e n e epoch (o r s e r i e s ) . 

O ldes t epoch ( a n d t h e r o c k s ) of t h e T e r t i a r y per iod. F o r defini t ion see 

U. S. G. S. Bul l . 769, p . 54. 

Eogene . 

A t e r m employed by E u r o p e a n geologis t s t o inc lude t h e Ol igocene a n d E o c e n e 

se r ies of A m e r i c a n geologis ts . 

t E o l i a n l imes tone . 

Ordov ic i an a n d C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( B e n n i n g t o n a n d R u t l a n d 

C o u n t i e s ) . 

E. Hitchcock, 1861 (Rept Geol. Vt., vol. 1, pp. .396-^19). Bolinn ?s.^Whlte and gray 
Is., both nonmogneslon and doloraltes. Thickness 2.000-1- ft. Includes some sparry 
Is., clay sL, talcose schist, talcose Is., etc. Same as Berkshire Is. and Stockbridge Is. 
of Mass. and Dorset Is. of Vt. (Elem. geol. of E. and C. II. Hitchcock, 1860). The 
name Bolian Is. is more appropriate for this fm, than Stockbridge Is., because only 
a part of fm. is developed in that town, and that ia in an inferior condition to this. 
Named for Mount Eolns (Dorset Mtnl [In Pawiet quad.], of which It composes 
greater part, [Gave a detailed section of beds on Dorset Mtn, In Dorset Twp, 
Bennington Co., SW. V t ] May be SU. or may be Dev. 

E. Hitchcock, 1862 (Geol. Mc, Prel. Rept., vol. 2, pp. 24.5-259), used Eolian is. in 
Maine, and in same year (Maine Bd. Agric. 7th Ann. Rept.) he called the Is. in 
Maine Taconic (Eolian) Is. and Stockbridge Is. 

C. H. Hitchcock, 1866, also 1867. [See 1866 entry under Dorset Is.] 
J. E. Wolff, 1891 (Geol. Soc. Am. Bull., vol. 2. pp. 331-338). Eolian Is. of Vt. geol. 

repts includes Centre Rutland Is. and West Rutland Is. (which are ot "'i'renton-
Chazy-Calciferous" age) and Rutland Is. (which is of tower Camb. age). 

T. N. Dale, 1893 (U. S. G. S. l.lth Ann. Rept., pt. 2, pl. 97). In SW. Vt. at least 470 
f t of lower port of Stockbridge Is. is Comb. 

T. N. Dale, 1894 (U. S. G, S. 14th Ann. Hept.. pt. 2. pl. 07. pp. S.'!,')-343). Stockbridge 
Is. ( = Eolian Is. of Hitclirock) is 1,000-1,400 ft. thick in Uutland-Dnnby Ridge-
Clorcndon, Vt,, and inclndes tower Sil. [Ord.], uppi'r and middle Camb.(7), and 
470 ft. of lower Camb. Overlies Vermont fm. 

T. N. Dale. 1904 (Am. Jour. Sci., 4th, vol. 17. pp. 185-11)0). Stoclibridse Is. is present 
in valleys in Rutland Co., Vt. Upper part Is Of Chazy and Trenton ago; lower part 
is Camb. 
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H. M. Seely, 1910 (7th Rept Vt. State GeoL, pp. 257-313). "Eolian Is." ot Hitch
cock (type loc of 'which was Dorset Mtn, at that time renaraed Mount Bolus) 
includes beds of Trenton, Black River, Chazy, and Beekmantown age. 

F. A. Burt, 1929 (16th Rept. Vt. State Geot, pp. 68-84). Stockbridge Is. of Ben;iington 
areo, Vt, is 1,200+ ft. thick, ond consists of bluish crystaUlne lss. and doloraltes; 
near bottom Is., schist, ond qtzite loyers ore Interbedded. Underlies Berkshire 
schist and overiies Vermont fm. 

E. J. Foyles and C. H. Rlchordson, 1929 (16th Rept. Vt. State GeoL, table opp. p. 288), 
showed Stockbridge is. of southern Vt. as containing beds of Chozy, Beekmantown, 
Tribes Hill, Little Falls, and Upper Camb. oge. 

Replaced by Stockbridge Is., which has many years priority and is the name 
now applied to this Is. in southern Vt. 

Eolian limestone member (of Pueblo formation). 
Pennsylvanian: Central northern Texas. 
F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. BuU. 2132, pp. 24, 31, 171-173, 

pl. 2, and table 2). Eolian Is. memb.-—Blue or blulsh-gray hard crystolline Is., 
weathering in large rectangular yellowish-brown blocks. Average thickness is but 
1 ft., and it does not form a prominent or persistent escarpment. It may be= 
Stockwether Is. of Drake. Is separated from underlying Saddle Creek Is. by 50 to 
60 ft. of sh. and from overlying Camp Colorado Is. by 75 to 125 tt. of sh. 

E. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, p. 103). Eolian la.. In Pueblo fra., nomed 
for exposures near Eolion, Stephens Co. 

tEo-lignitie. 
A term applied by A. Heilprin, 1882 (Phila. Acad. Nat. Sci. Proc. 1881, pp. 

158-159), to the pre-Claiborne Eocene (Wilcox and Midway) deposits of 
the eastern and southern coastal States. 

Eolus granite. 
Pre-Cambrian: Southwestern Colorado. 
W. Cross ond E. Howe, 1905 (U. S. G, S. Needle Mtns folio. No. 131). Eolus gran

ite.—Coarse pink hornblende-biotite granite. Occupies about one-third of quad., 
ond composes Mount Eolus. Intrudes Archean schists and Uncompahgre fm, (Al
gonkian), and Is uncon, overialn by Ignaclo qtzite [Upper Camb,]. 

The terms "Algonkian system" and "Archean system" were discarded by 
U. S. Geol. Survey In 1934. For 1935 Colo. geol. map this fm. was included 
in Front Range granite group and assigned to pre-Camb. 

tEomorphic era. 
A part of Proterozoic era of U. S. Geol. Survey. For definition see U. S, G, S, 

Bull,.769, p, 27. 

tEozoic era. 
As originally defined applied to all pre-Paleozoic time. In later usages it 

has been applied: (1) To all Camb. and pre-Paleozoic t ime; (2) to pre-
I'aleozoic time only; (3) to only the period formerly called "Algonkian 
period;" (4) to Huronian, Laurentian, and Keewatln t ime; (5) to a jmrt 
only of the so-called "Algonkian period;" and (6) to a hypothetical pre-
Keewatin in terval For deflnition see U. S. G, S. Bull. 769, pp. 27-30. 

tEparchean. 
A term applied in some early repts to part of the pre-Camb. rocks, including 

Keweenawan, Huronian, and others. (See U. S. G. S. Bull. 360, 1909, 
pp, 87, 745,) 

Eparchean interval. 
A term applied by A. C. Lawson to the period of granitic intrusion believed 

to have immediately preceded the upper Huronian. (See U, S, G, S, Bull. 
360, 1909, pp, 38, 322-323, 371, 382,) 
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Ephraim conglomerate. (In Gannett group,) 
Cretaceous (?) : Southeastern Idaho. 
G,,R, Mansfleld and P, V, Roundy, 1916 (U, S, G. S. P. P,.98, pp, 76, 82). Ephraim 

cgl—Red cgl. with minor amounts of es. and-some thin bands of gray to purplish Is. 
Thickness varies, but is 1,000+ ft. at type loc. Forms most of mass known as Red 
Mtn In NB. part of Montpelier quad. Named for Ephraim Valley, Bee. 36, T. 10 S., 
B. 45 E. Boise meridion, which Ues in the fm. Is basal fm. of Gannett group. 
UnderUes Peterson Is. and overlies Stump ss. May be Jurassic. 

Epicene series. 
A term proposed by C. R. Keyes for "early or preglacial Quat. deposits" of 

N. Mex. (See Iowa Acad. Sci. P roc , vol. 22, p. 262, 1915.) 
Epperson sand. 

A subsurface sand In Lee fm. (of PottsviUe group) of Knox Co., SE. Ky. 

Epworth dolomite. 
Pre-Cambrian: Arctic Canada. 
J. J. O'NelU, 1924 (Canadian Arctic Expedition, 1913-18, vol. 11, pt. A, p. 21). 

Equity quartz latite. (In Potosl volcanic series.) 
Miocene: Southwestern Colorado (Creede district) . 
W. H. Emmons ond E. S. Larsen, 1923 (U. S. G. S. Bull. 718). Equity quariz 

latite.—Entirely mosBlve rock, ond In lorge port at leost o single greot flow, forra
ing top fm. of Alboroto group (of Potosl volconic series). Thickness 0 to 1,000 
ft. Overlies, rather regularly, the Campbell Mtn rhyolite, ond therefore occupies 
obout some position In section os Phoenix Pork quartz lotlte, frora which It differs 
chiefly in Its more mosslve charocter and, slightly. In its composition, which Is 
somewhot neorer thot of o rhyollte. The two latltes have not been found in con
tact, but are believed to be very closely related and to represent different phases 
of some period of eruptive activity. Named for development near Equity mine. 

tEquus beds. 
A paleontologic name applied to Pleist deposits containing Equus remains. 

Replaced by different geographic names in different a reas : In Kans. by 
McPherson fm.; in western Tex. by Tule fm. (also called "Rock Creek 
beds," but that name is preoccupied) ; in Nebr. and adjacent States the 
name "Sheridan fm." has been used, but that name also is preoccupied. 
The U. S. Geol. Survey in general calls the beds containing Equus remains 
the Equus eone, but McPherson fm. and Tule fm. are also in good stand
ing in their respective regions. 

Eramosa member. 
Term applied by M. T. Williams, 1919 (Canada Geol. Surv. Mem. I l l , No. 

91 geol. ser.) , to what he caUed top memb. of Lockport dol. in Ontario 
Peninsula. Overlain conformably by Guelph dol. (which he treated as 
distinct fm.) and underlain by unnamed dot, which separated his Era
mosa memb. from underlying Gasport dol. memb. 

Erian period or group. 
See under Erie group. 

Ericson sandstone. (In Mesaverde group.) 
Upper Cretaceous: Southwestern Wyoming (Baxter Basin, Sweetwater 

County). 
J. D. Sears, 1926 (U. S. G. S. BuU. 781, p. 20, pi. 5). [See under Almond fm,] 

Erie group. 
Erie series. 

Upper and Middle Devonian: New York. 
E. Emmons, 1842 (Geol. N. T., p t 2, dlv. 4, geol. 2d dist, pp. 100, 429), Erie 

group.—Named for Lake Erie, the vaUey of which ia excavated out ot LudlowvUle 
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shales, shaly sss., etc., which compose It, Includes Chemung and Ithaca shales 
and grits, Genesee sL, Tully Is,, and Hamilton and Marcellus shales. Is top group 
of New York system, Overllea Helderberg series, which Includes a t top Schoharie 
grit and overlying Helderberg [Onondago] Is, Underlies Old Red ss, 

L, Vonuxem, 1842 (Geol, N, Y,, pt, 3), Brie cHv.—Includes Chemung gronp ot top 
ond MorcelluB sholes ot bose. [Used In this sense by Jomes Holl (1843), W. W. 
Mather (1843), and other geologists.] 

J . S. Newberry, 1874 (Am. Ass. Adv. Sci. Proc , vol. 22, pp. 185-196). The Portage 
and Chemung form an Indivisible mass of mechanical sediments, of which both 
fossils and lithological chorocters contrast strongly with underlying Hamilton and 
Is evidently the record of a new era in geol. history of continent. This new group 
I have caUed the Erie, and I think it will be found to belong, both by its fossUs 
and its physical relations, rather with the Carbf. than the Dev. system. 

I n 1879 T. S t e r r y H u n t inc luded in h i s .Brian o r D e v o n i a n aU beds b t w . t o p 
of Ca tskUl a n d b a s e of Or i skany . 

J. M. Clarke and C. Schuchert, 1899 (Set, pp. 874-878). Erian period or group.— 
The "Erie dlv." comprised the fms. from top of Onondaga Is. to top of the 
Chemung. We propose to save the term to N. Y. nomenclature by reviving it with 
a restricted meaning—to Include the rocks btw. TuUy Is. and Onondaga Is. [This 
deflnition has been generally followed, except that In 1910 Schuchert (Geol. Soc. 
Am. Bull., vol. 20, p. 541) Included the Onondaga, as did G. H. Ashley, 1923 (Eng. 
and Min. Jour.-Press, vol. 115, pp. 1106-1108), who proposed that It be caUed 
Erie aeriea.] 

T h e U. S. Geol. S u r v e y does no t u s e E r i a n or E r i e in i t s classif icat ion. 

T h e p r e s e n t N. ¥ . S t a t e S u r v e y inc ludes i n i t s E r i a n t h e beds below 

Tul ly Is. and above O n o n d a g a Is. (See W. Goldr ing , N . T . S t a t e Mus . 

H d b . 10, 1931, p . 370.) 

t E r i e c lay. 

P l e i s t o c e n e : O n t a r i o , Ohio, New York. 

W. E. Logon, 1803 (Conoda Geol. Surv. Repts. 1843-63, pp. 887, 890-907). ' Erie 
clay.—The lower of the two divisions of stratlfled clays which overlie the boulder 
fra. or glacial drift of western Canada [Ontario]. Is sometimes associated with 
beds ot gravel and sond. When moist Is of blue color, with thin grey bands. Is 
commonly more or less calc. ond olwoys holds boulders and pebbles (of Paleozoic, 
Laurentlan, and Huronian rocks) In greater or less abundonce. Thickness more 
than 200 ft. No fossils yet found. With few Interruptions runs along N. shore 
of Lake Erie from Long Point westward to Detroit River, ahd appears to underlie 
whole country btw. this part of the lake and the main body of Lake Huron. Also 
occurs at Owen Sound and along Nottawasaga River, also along shores of Loke 
Ontario, and as far E. as BrockvUle. Is uncon. overlain by Saugeen clay. The 
Erie and Saugeen clays and sands of western Canada apparently belong to a dis
tinct basin, and are In port ot least of fresh-water origin, so thot their relations 
to lower and upper divisions of the stratlfled drift of eaBtern Canado and Vt. can
not yet be determined. 

J . W. Spencer, 1888 (Am. GeoL, vol. 2, pp. 294-297). Erie clay is best represented 
In the Lake region. It Is o well-strotifled, generolly stoneless blue cloy derived 
frora the older dr i f t I t olso Includes sorae stony strotifled cloys. Bests on Upper 
Drift or Till and is overlain by Saugen [Saugeen]. 

H. M. Ami, 1900 (Roy. Soc. Canado Proc. ond Trans., 2d ser., vol. 6, sec. 4, p. 222). 
In Ontario the boulder clays are superimposed by the Brie cloy, which in turn 
Is overlain by the Saugeen cloy and sonds. 

T h e n a m e " E r i e c l ay" w a s i n t roduced in to n o r t h e r n Ohio by J . S. N e w b e r r y , 
in 1870, a n d for m a n y y e a r s w a s appl ied to t h e b lue c lays , 0 t o - 2 8 0 ft. 
th ick, "over ly ing t h e g lac ia l d r i f t a n d u n d e r l y i n g s a n d s of v a r i a b l e th ick
nes s . " T h e u p p e r p a r t w a s desc r ibed by N e w b e r r y (Oh io Geol. S u r v . vol . 
2, p t . 1, 1874) as cons i s t ing of fine l a m i n a t e d c lay w i t h o u t pebbles a n d 
c o r r e s p o n d i n g closely t o Saugeen clay, an'd t h e l o w e r p a r t a s cons i s t ing 
of tough b lue uns t ra t i f l ed c lay . Accord ing to F r a n k L e v e r e t t ( u n p u b 
l ished l e t t e r d a t e d J a n . 10. 1928) " t h e o r d i n a r y g lac ia l tUl of W i s c o n s i n 
age seems to be t h e m a i n deposi t t h a t h a s been cal led E r i e c l ay In Ohio . " 
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t E r i e sha le . 
Upper D e v o n i a n : N o r t h e r n Ohio. 

J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, p. 20). Erie ah.—Bluish or 
greenish shales, 400 ft. thick in northern Ohio ; absent in central Ohio. Topmost 
fm. of Dev. in northern Ohio. Overlain by black bituminous Cleveland sh. and 
underlain by Huron sh. 

P reoccup ied . Rep laced by C h a g r i n sh . 
N a m e d for e x p o s u r e s on shores of L a k e E r i e f rom m o u t h of t h e Vermil l ion 

t o D u n k i r k . 

t E r i e l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. Howorth ond M. Z. Kirk, 1894 (Kans. Univ. Quart., vol. 2. pp. 108, 118). Erie 
la.—System of lss., few ft. to 60 ft. thick, overlying Loneville sholes and underly
ing Chonute shales. [Some later repts have called tbe beds Erie or Triple la. 
system.] 

Accord ing to R. C. Moore, 1966 ( K a n s . Geol. Surv . Bul l . 2 2 ) , t E r i e Is. of 

H a w o r t h e x t e n d e d f rom t o p of D e n n i s Is. d o w n , t o base of H e r t h a Is. 

N a m e d for E r i e , Neosho Co. 

E r i n s h a l e . 
Ca rbon i f e rous (p robab ly e a r l y P e n n s y l v a n i a n ) : E a s t e r n A l a b a m a (C lay 

C o u n t y ) . 
C. Butts, 1026 (Ala. GeoL Surv. Spec. Rept. No. 14, p. 217). Erin. sh.—Black car

bonaceous sh. or si. exposed in vicinity of Erin, Clay Co. Weathers gray or dirty 
white. Thickness tentatively estimated as 2,000 ft. Contains fossil plants of 
Carbf. (probably Penn.) oge. Heretofore Included In TaUadego s t 

C. F. Park, Jr., 1935 (Wash. Acad. Sci. Jour., vol. 25, No. 6, pp. 278-279). It has 
been stated by C. Butts that C. W. Hayes considered Erin sh. to be an infolded 
bed In Talladega sh. Butts ' notes, however, indicate a fault along SE. contact 
of Erin sh. and TaUodego sL, but he stated that Hayes's interpretation seems 
equally probable. (Personol coramunicotlon Jan. 1935.) C. W. Hayes and D. White 
concluded, after fleld study, that Erin sh. Is uncon. with Talladega el. (U. S. G. S. 
BuU. 340, 1908, p. 38.) Miss Jonas has recently described and mapped (Ara. Jour. 
ScL, 5th, vol, 24, 1932, p, 243) Erin sh, as a fenster In TaUodego si, but does not 
discuss it in detail. There is sufflcient evidence to Indicate a fault btw. Talladega 
fm. and Erin sh. and to Justify suggestion that Talladega fm. has been thrust over 
Erin sh., which Is thought to have been exposed by erosion of the thin overthrust 
plate, thus forraing o window. The assignraent of port of TaUodego si. ond other 
crystalUne rocks in eastern Ala. to Carbf.. on supposition that Erin sh. is a lenticu
lar mass originally deposited In the Talladega, is believed to be unwarranted. 

E r i n d a l e member . 

Ordov ic ian ( R i c h m o n d ) : O n t a r i o . 

W. S. Dyer, 1925 (Ont. Dept. Mines 32d Ann. Rept, pt. 7, p. 121). 

E r m o n t f o rma t ion , 

D e v o n i a n : S o u t h w e s t e r n M o n t a n a ( A r g e n t a , B e a v e r h e a d C o u n t y ) . 
P, J, Shenon, 1931 (Mont, Bur, Mines and Geol, Bull, 6), Ermont fm.—In vicinity 

of Ermont mine, Argenta dist,, it rests conformably on Tilden fm, (Camb,) and 
consists of (descending) : (1) Poor exposures, but probably bluish gray Is., 230 
ft., Dev. fossils In dense bluish-gray Is. bed at base; (2) poor outcrop, but prob
ably gray sh., 100 f t ; (3) dense Ught-gray massive Is., 30 ft.; (4) sill ot dark-
green andeslte porphyry, 80 t t . ; (5) dark-colored mag. Is. with buff-colored patches 
which may be due to alteration, 248 ft. ; (6) black shaly Is. similar to basal beds, 
80 ft. ; (7) sill of dark-green andeslte porphyry, 228 ft. ; (8) black shaly mag. 
Is., with sugary appearance, in beds mostly less than 6 Inches thick, o bed 2 f t 
thick with twiglike bodies lying 10 ft. above base. Color contrast clearly marks 
division line btw. Ermont and underlying Tilden fm. Top of Ermont is not deflnlte 
but was flxed at o cherty horizon in rocks that resemble the overlying Madtson Is., 
Modi.son fossils being found o short distance above this cherty horizon. Cor
relates fairly well with Jefferson fra. of Threeforks region, although no sh. beds 
corresponding in position with Threeforks sh, are present in Argenta dist. 
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Erskine moraine. 
Pleistocene (Wisconsin stage) : Northwestern Minnesota. 
F, Leverett, 19.32 (U. S, G, S. P. P, 161, pp, 115-117), Well developed In vicinity 

of Erskine, Polk Co. 

E r v a y tongue (of P h o s p h o r i a f o r m a t i o n ) . 

P e r m i a n : N o r t h w e s t e r n W y o m i n g (Owl Creek a n d W i n d R i v e r M o u n t a i n s ) . 
H. D. Thomas, 1934 (A. A. P. G, Bull., vol. 18, No. 12, pp. 1664, 1666). Ervay 

tongue of Phosphoria fin.—The uppermost lss. of Phosphoria fm., which extend E. 
and S. from Wind River and Owl Creek Mtns as a fairly widespread tongue. 
Crops out a few hundred ft. W, of Ervay, a post-office in Natrona Co., near N. end 
of Rattlesnake Hills, Natrona Co,, and also at such scattered localities as Ferris 
Mtns, Green Mtns, and Alcova. Thickness 9 to 16 ft. The tongue Is not as well 
exposed near Ervay as on the head of Casper Creek near Garfleld Peak, about 15 
ml. S. of Ervay, where It forms the dip-slope of a prominent hogback. Type sec
tion is on Casper Creek. [Fossils of the tongue are listed.] Underiles Dinwoody 
fm. and grades laterally into Freezeout tongue of Cliugwater fm. 

E r v i n e Creek l imes tone . ( I n D e e r Creek l imes tone . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , s o u t h w e s t e r n Iowa , n o r t h w e s t e r n 

Mi.ssouri, a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 40, 43, 49, 50). Ervine 
Creek Is. is top unit In Deer Creek Is. It is 24 to 28 ft. thick in SE. Nebr., 22% 
ft. thick in SW. Iowa, 16 ft. thick at Forbes, Mo., and 12 f t thick in Kansas 
Valley E. of Topeka, Kans. I ts thickest and best-known development Is near 
Louisville, Nebr. Overlies Mission Creek sh. and underiles Jones Point sh., the 
basal bed of Calhoun sh. Named for Ervine Creek, NE. of Union, Nebr. 

R. C. Moore nnd G. E. Condra, 1932 (Oct. 1932 revised classiflcation chart of Penn. 
rocks of Kans. and Nebr.). excluded from Calhoun sh. tho Jones Point sh. and the 
overlying Is. and included them in Deer Creek Is. 

G. E. Condra, 1935 (Nebr. Geoi. Surv. Paper No. 8, p. 11), transferred Jones Point 
sh. and overlying Is. to Calhoun sh., leaving his Ervine Creek is. the top bed of 
Deer Creek Is, This classiflcation was adopted by R. C, Moore, 1936 (Kans. Geol. 
Surv. Bull. 22, p. 48). but on pp. 187-194 he proposed to redeflne Ervine Creek 
Is., Jones Point sh., and Sheldon Is. on a cyclothem basis. (See 1936 entry under 
Sheldon Is.) 

F o r C o n d r a ' s l a t e s t i n t e r p r e t a t i o n of s t r a t i5osition of t h i s Is. see 1937 

en t ry u n d e r T o p e k a U. 

E r v i n g h o r n b l e n d e sch i s t . 
C a r b o n i f e r o u s : W e s t e r n c e n t r a l M a s s a c h u s e t t s . 

B. K. Emerson, 1917 (U. S, G. S Bull, 507, pp, CO, 72-74, and map). Erving horn
blende schist.—-\ thick mass of (Isslle, rather flne-grained hornblende schist, which 
is in middle of Quabin qtzite in Northflcid, but sinks lower farther S,, and In middle 
of State it forms the basal memb. In many places it passes into a gray treraolite-
actinollte schist. It appears to represent a calc. band in the original Paxton schist. 
Named for occurrence at Erving. 

E r w i n q u a r t z i t e . 

L o w e r C a m b r i a n : S o u t h w e s t e r n Vi rg in ia , w e s t e r n N o r t h Caro l ina , and 

e a s t e r n Tennessee . 

A. Koith, 1903 (U, S, G. S, Cranberry folio. No, 90, p. 5 and columnar section). 
Erwin qtzite.—White ss. and qtzite. 500 to 700 ft. thick, of very uniform appear
ance. The strata are composed of flne white sand, more or less cemented by 
secondary silica. Layers very massive and show scarcely any sh, partings. Be
tween the qtzite and overlying Shady is. are a few ft. of sandy sh. and thin ss., 
in which are found a few Lower Camb. fossils of the Olenellus fauna. Scolithus 
borings are coraraon in the qtzites. Overlies Harapton sh. 

N a m e d for exposu re s n e a r E r w i n , Unicoi Co., T e n n . 

E s c a b r o s a l i m e s t o n e . 

Miss i ss ipp ian ( l o w e r ) : S o u t h e a s t e r n Ar i zona (B i sbee r e g i o n ) . 

F. L. Ransome. 1904 (U. S. G. S. P. P. 21). Escabroaa Es.—Characteristic rocks 
are rather thick-bedded, nearly white to dark-groy, granular Iss. made up largely 
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of fragments of crlnold stems. Lower 100 ft. is usually In beds 10 to 15 ft. thick; 
above tha t In beds 1 to 5 ft. with occasional occurrences of more massive strato. 
As o whole It Is a pure nonmagneslan Is. containing practically no aren. sedi
ments anl only occasional irregular bunches and nodules of chert, usually in upper 
part. General oppearance of fm. is white or Ught gray, but some dark-groy beds 
occur, particularly near top. Thickness 800 ± f t Rests, opporently conformobly, 
on Martin Is. and Is conformably overlain by Naco la. Named for conspicuous ex
posures on Escobrosa Rldge, Bisbee quad. 

Bscamela limestone. 
Cretaceous: Mexico (Guerrero). 
C. B. Hall, 1903 (Soc, dent . Ant. Alzate Mem. y rev., t. 13, p. 328). Eacamela la., 

in Washita dlv. of Comanche series, at and In vicinity of town of Iguala. 

Escanaba limestone. 
Middle Ordovician: Michigan (Upper Peninsula). 

.4. C. Lane, 1909 (Mich. Geol. Surv. Bept. 1908, p. 47). Eacanaba la.—Local name 
suggested by A. W. Grabau for Trenton Is. of Mich., because neither a t top nor 
bottom do the dividing Unes exactly agree in time with the Trenton of N. Y. 
But it Is entirely unlikely that the dividing lines are exactly the sorae ot the two 
ends of the State, thot Is, on the Esconobo and St. Mary's Rivers, where alone it 
has been or can be studied. 

A. C. Lane, 1910 (Jour. GeoL; vol. 18, btw. pp. 393 and 430). Trenton Is. of 
Mich. Includes equivalents of Chazy, Birdseye, Black River, and Trenton of N. Y. 
So Grabau would suggest a local name like Eacanaba. \'.'hile Eacanaba Is. Is a 
more euphonious term, my impression is It would be better to use Trenton In a 
broad sense and Introduce Eacanaba as applicable to some accurately deflned suti-
division. 

Escondldo formation. (Of Navarro group.) 

Upper Cretaceous (Gulf series) : Southern Texas. 

E. T. Dumble 1892 (Geol. Soc. Am. BuU., vol. 3, pp, 227-229, 230), Escondldo 
beda.—Lower par t ss, with Indurated glauconitic layer containing small oysters 
ond other fossil forms; upper port friable and hard sss. alternating with blue, 
buff, brown, and green clays and sandy clays, the sss, in places highly calc and 
containing beds of oyster shells. Thickness 3,300 ft. Top fm, of Eogle Pass dlv. 
Overlies Coal series [Olmos fm.] of Eagle Pass dlv. ond underlies Webb Bluff 
Tertiary, 

According to L. W. Stephenson, 1928 (.4.m. Jour. ScL, 5th, vol. 16, p. 492), 
the Escondldo fm. of Rio Grande region overlies Olmos fm.; the Escon
dldo of Anacacho Mtn region rests uncon. on Anacacho Is. The Escon
dldo of Medina River region is separated from underlying Taylor raarl 
by Corsicana marl. The Escondldo Is top fm. of Upper Cret. in south
ern Tex., and is tmcon. overlain by Midway fm. 

Named for exposures on Escondldo River below Eagle Pass, Maverick Co. 

tBscondido series. 

Miocene (?) : Southern California (Los Angeles County). 

O. H. Hershey, April 1902 (CoUt Unlv. Pub., Dept. Geol. Bull., vol. 3, pi. 1, mop). 
[Escondido series ond Esoondido lava are titles of two blocks on the raap, lying 
btw. Rosamond series below and Tejon (?) ss. above.] 

O. H. Hershey, 1902 (Am. GeoL, vol. 29, pp. 349-372). Escondido series.—Marine 
sediments ond contemp. interbedded lovo flows of Eocene (?) oge occurring near 
head of Escondldo Conyon [Los Angeles Co.]. Type section is In Tick Conyon. 
SUghtly younger than Rosamond series. 

W. 8. W. Kew, 1924 (U. S. G. S. BulL 753, pp. 38, 52). Hershey's "Escondido 
series" is tentatively correlated with Sespe fra., and mapped as Sespe (?) fm. 
No fossils found. Is overialn uncon. by Mint Canyon fm. Name Is preoccupied. 

E. C. Simpson, 1934 (Cali t Dept N o t Bes. Dlv. Mines, Collt Jour. Mines ond 
GeoL, vol. 30, No. 4, pp. 391-395, and 401, In rept. on Elizabeth Lake quad., 
which Includes part of Escondido Canyon). Bacondido fm. is probably ralddle Mio. 
and = Topanga fm., instead of same as S^pe (7) fm. of Kew. The Escondido accu
mulated subaerlally; the Topanga contains abundant middle Mio. marine fossils. 
The two fms. closely resemble eoch other lithologically. So It Is thought best to 
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' retain "Escondido fm." In quods to S. and W. tbe Escondldo is overlain uncon. 
by Mint Canyon fm. (late Mio.). 

R. P. Sharp, 1935 (Pon-Am. Geot, vol. 63, No. 4, p. 314). Vaaquez aeriea Is here 
suggested to replace "Escondldo series," preoccupied. 

E s c u m i n a c beds. 
U p p e r D e v o n i a n : Quebec (Elscumlnac B a y ) . 

B. M. KUidle, 1930 (Conoda Geol. Surv. Dept. Mines Surara. Rept. 1928, pt. C, pp. 
82C—84C, pl, opp. p. 82C). Gray BS. and sh., carrying Upper Dev. flshes and ferns, 
discon. underlying Bonaventure cgl. (Carbf.) and overlying Fleurant cgl. in Es
cuminac Bay section, Gaspe Peninsula, on N. shore of Chaleur Bay, opp. Dal
housie, N. B. Highest Upper Dev. In section. 

E s h a m y g r a n i t e . 

Mesozoic ( ? ) : S o u t h e a s t e r n A l a s k a ( P r i n c e W U l i a m S o u n d r e g i o n ) . 

U. S. Grant ond D. F. Higglns, 1910 (D. S. G. S. BuU. 443, pp. 34-36, 46). Eahamy 
granite.—Pinkish groy, medium-groined ; gronitold texture. ProctlcoUy surrounds 
Granite Bay and occupies neorly all of neck of land btw. Gronite nnd Eshomy Bays. 
Cuts Valdez group. 

E s k a c o n g l o m e r a t e . 

Miocene ( ? ) : C e n t r a l s o u t h e r n A l a s k a (Cook I n l e t r e g i o n ) . 

G. C. Martin and F. J. Katz, 1912 (U. S. G. S. Bull. 500, pp. 15, 52-54). Eaka eg l— 
Predominantly coarse cgl. In mosslve plates Interbedded with some coorse ss. 
Thickness, 3,000± ft. OverUes, without observed uncon., Chickoloon fm, and 
Uncon, underlies basaltic lovos, breccias, ond tuffs of PUo, (7) age. Extends W, 
from valley of Eska Creek, for which It Is named. No determinable fossils, but 
regarded as certainly Tert, and probably Mio. 

E s k o t a beds. 
P e r m i a n : C e n t r a l n o r t h e r n T e x a s . 

J . W. Beede and W. P. Bentley, 1921 (Unlv, Tex, BulL 1850, pp, 16, 22, 29, 51, 53), 
Eakota or Oreer beda.—A series (65 ft, thick In Coke Co,) of soft, evenly bedded 
clayey fine-grained sss, and fine sandy sholes provisionally referred to Greer stoge. 
As o rule the sss, and shales are dork red. Locally they ore leoched to a 
bufflsh or greenish shade, and occasionlly there are persistent Ught-colored beds. In 
this fm, are many heavy gyp, beds. Throughout its extent In Coke Co, only 1 thin 
sheet of Is. has been seen, and that is of a very pecuUar crystalline texture, locally 
fonnd to be very sandy. I t Is correlated by Wrather with the dol. In Eskota gyp. 
It Is reosonobly certain that the gypsums of Double Mtn fm, correspond In general 
woy to those of Greer fm,, ond the succession is simllor In Oklo. ond central 
Tex,, as Wrather pointed out, Wrather tentatively refers the Is, or dol. in these 
gypsums to Eskota dol. OverUes, probably conformably but with sharp division 
line, San Angelo fm., and underlies Quartermoster ( 7) fm. 

P r o b a b l y n a m e d for E s k o t a , F i s h e r Co, 

E s k o t a do lomi te . 
E s k o t a g y p s u m . 

P e r m i a n . ; C e n t r a l , n o r t h e r n T e x a s . 

A. M. Lloyd ond W. C. Thompson, 1929 (A. A. P. G. Bull., vol. 13, pl. 10, p. 953). 
Eakota dol gyp.—Mosslve gyp. beds, 10 to 20 ft. thick, underloln by thin dol. HOB 
not been followed forther than central Fisher Co. Lies 120 ft. above Childress dol. 
and gyp., and is older thon Croton gyp. 

B. H. Sellords, 1933 (Unlv. Tex. Bull. 3232, p. 180). Eakota gyp. Is o memb. in 
Whitehorse-Cloud Chief Interval. 

P r o b a b l y n a m e d for E s k o t a , F i s h e r Co. 

E s k r i d g e s h a l e . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d c e n t r a l 

n o r t h e r n O k l a h o m a . 

J. W. Beede, 1902 (Kans. Univ. Sci. Bull., vol. 1, p. 181). Eakridge sh.—Name 
suggested by C. S. Prosser, In unpublished ms., for 30 ± f t of shales overlying 
Neva Is. and underlying Cot'.onwood la. 
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Top fm. of Wabaunsee group as used in Kans. for many years, but Kans. 
and Nebr. Surveys have recently greatly restricted Wabaunsee group. 
(See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.) Some geolo
gists, including R. C. Moore, 1936, assign this fm. to Perm. This change 
in Perm.-Penn. bdy has not. been considered by U. S. Geol. Survey for 
its publications. 

Named for exposures near Elskridge, Wabaimsee Co., Kans. 

Esmeralda formation, 

Miocene (upper) : Southwestern and central Nevada and Inyo County, 

California. 

H. W. Turner, 1900 (Am. GeoL, voL 25, pp. 168-170; U. S. G. S. 21st Ann. Rep t , 
pt. 2, pp. 197-208). Esmeralda fm.—Fresh-water lake deposit, consisting of sss,, 
sholes, ond lacustrol morls, with local development of breccia and cgl. on large 
scale; rhyolltic and basaltic lavas and tuffs ot top in some places; also loyers 
of rhyolltic and ondesltic tuff lower down in fm. Thickness 14,800 tt. Overlain 
by rhyolltic and andesitlc eruptive rocks. Named for development in Esmeralda 
Co., Nev. [before the county was subdivided]. 

S. H. Ball, 1907 (U, S, G, S. Bull, 308), mapped Siebert lake beds (now abandoned 
for Esmeralda fra,, the older norae) in Inyo Co,, eastern Calif. 

t E s o p u s mi l l s tones . 
SUurian: Eastern New York (Ulster County). 

W, W, Mother, 1840 (N. Y, Geol. Surv. 4th Rept . pp. 240-250). Shawangunk grit 
extends N. from Shawangunk Mtn nearly to Kingston, N. Y., where the flrra coarse 
grits have long been quarried for raillstones, known on the market as Esopus 
mUlatones, from name of township and village of Kingston during War of Revo
lution. [According to N. H. Darton (personal communication) the tEsopus mill
stones are older than Esopus grit, and were quarried from Shawangunk cgl. 
The present village of Esopus Is about 10 ml. S. of Kingston, Ulster Co.] 

Esopus slate. 
See under Bsopus grit. 

Esopus g r i t 1 ,T ^ . 1 
Esopus shale.) ^^° ^ ' ^ ' ^ ^ " " ^ ^"^''"P'^ 

Lower Devonian: Eastern New York, northern New Jersey, and north
eastern Pennsylvania. 

L. Vanuxem, 1842 (Geol. N. T., pt. 3, pp. 127-130). Cauda-galli r/rit.—Fine-grained, 
calc. and argill ss., usually drab and brownisli. Underlies Sclioharie grit and 
overlies Oriskany ss. 

From 1842 until 1894 this fm. was called "Cauda-galli grit" and "Cocktail 

grit." 

J. Hall, 1867 (N. Y. Nat. Hist. Geol. Survey N. Y., vol. 4, pp. 1-3). Cauda-galli 
grit.—Usually occurs as aren. sh. or sh. The rock itself is usually dark .or nearly 
black .slaty grit, weathering grayish or brownish gray, with strong lines of jointing. 
Fucoiden cauda-galli in upper bed.s. 

N. H. Darton, 1894 (N. Y. State Geol. 13th Ann. Rept., pp. 209-210. 244-245, 302). 
Esopus shales {Cauda-galli grit).—The shale.s and slates which have been known 
as "Cauda-galli grit" attain max. development in N. Y. about Catskill and 
Kingston; thinning gradually to 70 ft. at Schoharie; 40 ft. near Jordansville, N. 
of Richfleld Springs; 3 ft. at Columbia, NW. of Richfield Springs; and are entirely 
absent at Litchfield, 8 mi. farther \V, This rock expands greatly in N. J. Thick
ness at Clarksvllle [Albany Co., N. Y.], 110 ft.; In Ulster Co., 200 to 300 ft. In 
order to have a locality designation for Cauda-galli grit, the State Oeologist 
[Jameti Hall] has suggested Esopus si., from Esopu.s settlement, of which the 
portion m>w known as Kingston is largely on this fm. ; and Esopus Creek, along 
which, for some ml. above Saugerties [Ulster Co.], the slates are particularly 
well expo.sed. Is in greater part a flne-grained aren. deposit of dark-gray color, 
with more or less completely developed slaty cleavage. About Schoharie and west
ward to its termination it is moderately hard, sandy sh., dark gray or buff to light 
olive, but E. and S., with increasing thickne.'̂ .'̂ . the color becomes darker, the 
texture harder, and slaty cleavage i.s general. In Helderburg Mtos and westward 
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tne shales constitute a slope btw. shelves of Onondaga is. above and Oriskany ss. 
belovp, but from S. part of Albany Co. southward It constitutes high rough ridges. 

H. Rles, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1), gave thickness of 760 + 
ft. for Eaopua al. In Orange Co., N. Y. 

.P. J. B.. Merrill, 1898 (N. Y. State Mus. Bull. 4, pp. 137-180). Only fossil known 
in Cauda Galli grit Is Spirophyton Cauda gaUi, w6lch occurs also in underlying 
Oriskany ss. [He treated Cauda Oalli grit as top fm. of his Oriskany group, and 
Oriskany ss. as basal fm. of that group. For views of other geologists regarding 
the group classlflcatlon of Esopus grit see under Oriakany group.] 

C. S. Prosser, 1899 (N. Y. State Geol. 18th Ann. Rept., pp. 63-67), gave thickness ot 
Esopua ah. a t Schoharie and vicinity as 121 ft. (instead of 70 ft., as reported 
by Darton). G. Van Ingen and P. B. Clark, 1903 (N. Y. State Mus. Bull. 69, pp. 
1176^1227), reported 300 to 325 ft. of Esopus grit) in vicinity of Rondout, N. Y. 

T h e U. S. Geol. S u r v e y inc ludes E s o p u s g r i t ( a n d B s o p u s sh . ) in O r i s k a n y 

group . ( S e e u n d e r O r i s k a n y g r o u p . ) T h e p r e s e n t N . Y. S t a t e Su rvey 

inc ludes E s o p u s g r i t in i t s O r i s k a n i a n , b u t ca l l s t h e u n d e r l y i n g fm. 

O r i s k a n y ss . (See W . Goldr ing , N . Y. S t a t e Mus . H d b . 10, 19S1, p. 

370.) 

E s p a n o l a g r a n i t e . 
P r e - C a m b r i a n : W e s t e r n O n t a r i o . 

T. T. Quirke, 1917 (Canada Geol. Surv. Mem. 102, p. 33). 

E s p a n o l a g r a y w a c k e . 
P r e - C a m b r i a n ( H u r o n i a n ) : W e s t e r n O n t a r i o . 
See u n d e r B r u c e se r i e s . 

E s p a n o l a l imes tone . 
P r e - C a m b r i a n ( H u r o n i a n ) : W e s t e r n O n t a r i o . 

See u n d e r B r u c e se r i e s . 

E s p e r a n z a t r a c h y t e . 
T e r t i a r y ( m i d d l e o r l a t e ) : N o r t h w e s t e r n A r i z o n a ( O a t m a n d i s t r i c t ) . 

F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Eaperanza trachyte.—Dense lilac-gray 
to brown volcanic flows of latltlc trachyte, with some breccia. Thickness 0 to 
1,000± ft. Younger than Alcyone trachyte. Overlain by Oatman andeslte. 
Named for Esperanza Canyon. 

E s p i n a b recc i a . 

T e r t i a r y ( u p p e r ? Miocene) : S o u t h w e s t e r n N e v a d a (Goldfield d i s t r i c t ) . 

F. L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 69, etc.). Espina breccia.— 
Breccia and tuff, 200 ± ft. thick, which show rough, nearly horizontal bedding. 
Mostly greatly altered, so that original character is in part doubtful. May be a 
part of Slebert [ISsmeralda] fm., but deflnlte correlation Is not a t present possible. 
[Forms Espina HUl; see map.] 

E s p l a n a d e s a n d s t o n e m e m b e r (of S u p a l f o r m a t i o n ) . 

P e r m i a n : N o r t h e r n A r i z o n a ( G r a n d C a n y o n ) . 

D. White, 1029 (Carnegie Inst. Wash. Pub. 405, p. 11). Esplanade ss. memb.— 
A group of hard sss. at top of Supal fm., which form shelf known as the 
"Esplanade." Underlies Hermit sh. 

E s q u i a s f o r m a t i o n . 

Upper C r e t a c e o u s : H o n d u r a s . 

C. Schuchert, 1935 (Hist. geol. Antiilean-Carlbbean region, p. 3B4). 

E s s e x l imes tone . 

S i l u r i a n ( p r e - N i a g a r a n ) : N o r t h e a s t e r n I l l ino i s ( W i l l a n d K a n k a k e e 

C o u n t i e s ) . 

T. E. Savage, 1912 (III. Acad. Scl. Trans., vol. 4, p. 100). Easex'u.—SmaU remnants 
of fosslUferous Iss. of early Sil. (pre-CUnton) age, 0 to 10 ft. thick, uncon. overly
ing Maquoketa sh. in Will and Kankakee Counties. Believed to be younger than 
Edgewood fm. and to belong near top ot Alexandrian series. Upper 1 ^ tt. 
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yellowish-brown mag. is. witb small nodules and masses of chert ; lower 8 ^ ft. 
yellowish-brown tbin-bedded mag. Is. 

T. E. Savage, 1913 (111. Oeol. Surv. Bull. 23). Essex la. underlies Sexton Creek Is. 
with possible break in deposition. Is thought to be a distinct fm., but later 
studies may show It should be treated ae a memb. of the Sexton Creek or as a 
memb. of nnderlylng Edgewood Is. 

T. E. Savage, 1913 (Geol. Soc. Am. Bull., vol. 24, pp. 111-112), divided his 
Alexandrian series into (descending) Sexton Creek (Brassfleld) Is., Eaaea la., 
Edgewood Is., and Girardeau Is., and stated "the several fms. are uncon. among 
themselves." 

T. TB. Savage, 1914 (Am. Jour. Sci., 4th, vol. 38, pp. 28-37). Eaaew I s ot Will Co., 
NE. III., represents a horiison of the Edgewood a little higher than Channahon Is., 
and is overlain by brown, almost barren mag. Is. corresponding to BowUng Green 
memb. of the Edgewood. 

A. H. Sutton, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc, pp. 270-274). 
Eaaex la. memb. is probably at or near top of Edgewood Is. 

N a m e d for E s s e x , K a n k a k e e C!o. 

E s t a n c i a basa l t . 

Q u a t e r n a r y : Mexico . 

R. H. Pahner, 1926 (Pan-Am. GeoL, vol. 45, p.-128). 

Bs t e l l e q u a r t z d i o r i t e . 
L a t e J u r a s s i c ( ? ) : S o u t h e r n C^alifornia ( R i v e r s i d e C o u n t y ) . 
P. H. Dudley, 1935 (Calif. Jour. Mines and Geol., vol. 31, No. 4, map, pp. 491, 502). 

Late Jurassic (1) intrusive occnrrlng in first vaUey E. of Estelle Mtn, Riverside Co. 

E s t e s sys t em. 

P r e - C a m b r i a n : W e s t e r n Sou th D a k o t a ( B l a c k H i l l s ) . 

J . J. Runner, 1934 (Am. Jonr. Sci.. 5th, vol. 28, pp. 354-372). The pre-Camb. rocks 
of Black HiUs, S. Dak., are here divided into (descending) : Lead system, Estes 
system, and Nemo system. The Estes consists of (1) very thick qtzite, si. iron 
fm., and arkoslc grits, underlain by (2) cgl., qtzite. Is., and si. Underlies Lead 
system with possible nncon. and rests uncon. on Nemo system. Well exposed 
along Estes Creek. 

E s t e v a n f o r m a t i o n . 
E o c e n e ( ? ) : S a s k a t c h e w a n a n d A l b e r t a . 

N. B. Davig, 1918 (Canada Dept. Mines, Mines Branch, Rept. clay resources southeru 
Saskatchewan, p. 9) . Included in Fort Union beds (Eocene). 

All s u b s e q u e n t r e p t s a s s ign t h i s fm. t o Cre i . 

E ls ther g r a n i t e . 

Pa leozo ic ( ? ) : S o u t h e a s t e r n A l a s k a ( P r i n c e W i l l i a m S o u n d r e g i o n ) . 

D. S. Grant and D. F. Higglns, 1910 (U. S. G. S. BnU. 443, pp. 39-11, 48). EHher 
granite.—Gneissic granite. Occupies greater part of Esther Island, at S. end 
of Port Wells. Probably oldest granite of Prince William Sound. Cuts Valdez 
group. 

E s t i l l c lay . 

S i l u r i a n ( N i a g a r a n ) : E a s t - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1905 (Ky. Geol. Surv. Bull. 6, p. 145) and 1908 (Ky. Geol. Surv. Bull. 
7, pp. 10, 59). Eatill day.—Clay, 65 to 120 ft. thick, overlying Waco Is. and 
forming top memb. of Alger fm. (of Niagaran age). Overlain uncon. by Dev. Is. 

I n 1931 (Ky . (3eol. Surv . , ser . 6, vol. 36, p p . 172, 173) F o e r s t e a s s igned t h i s 
c l ay t o ( h i n t o n epoch . 

A. F. Foerste, 1935 (Denison Unlv. Bull., Jour. Sci. Lab., vol. 30, p. 132). Type 
exposure of Eatill clay Is NE. of EstiU Springs, Est,III Co., N. of Irvine, where 
It is 56 ft. thick. 
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E t c h e g o i n f o r m a t i o n ( n a r r o w s e n s e ) . 

P l i o c e n e : S o u t h e r n Ca l i fo rn ia . 

F. M. Anderson, 1905 (Calif. Acad. Sci. Proc , 3d ser., vol. 2, pp. 178-102). [Name 
applied to lower two-thirds of Etchegoin fm. See description under Btohegoin fm.] 

W. P. Woodring, 1934 (U. S. G. S. geol. map nnd structure • T'ionr-: ~f Kettleman 
HUls), restricted Etchegoin, under the name Etchegoin ss.. u< Iow> two-thirds 
of Etchegoin fm. as originally deflned and used in previous publications, and 
adopted San Joaquin fm. for upper part, previously called San Joaquin claya. 

T h i s r e s t r i c t ed u n i t is n o w k n o w n as E t c h e g o i n fm. 

t E t c h e g o i n f o r m a t i o n ( b r o a d s e n s e ) . 

P l i o c e n e : S o u t h e r n Ca l i fo rn ia ( S u n s e t , M i d w a y , Coa l inga , M o u n t Diab lo , 

a n d S a l i n a s Val ley d i s t r i c t s ) . 

F . M. Anderson, 1905 (Calif. Acad. Sci. Proc , 3d ser., vol. 2, pp. 178-192). Etche
goin beda.—Divided Into Etchegoin sands, which compose lower two-thirds of 
fm., and San Joaquin clays, which compose upper one-third. The Etchegoin aands 
consist of unconsolidated sands and gravels in many places characterized by blue 
or bluish gray color. They vary in thickness from 1,200 to 2.500 ft. Are com
monly coarse in texture and often pebbly, forraing beds of cgl. One fossil horizon 
occurs near bottom and another some distance above. [Fossils listed.] The 
San Joaquin clays are about 1,500 ft. thick. At a distance they present a banded 
appearance, from the zones of color seen In the different strata, some of which 
have a 'width of 200 or 300 ft. The clays are conformably overlain by frerh-water 
Tulare fm. The Etchegoin beds overlie in turn all older fms. of region, resting 
upon each respectively with a distinct noncon. The next older rocks are the 
Coalinga beds. 

R. Arnold and R. Anderson, 1908 (U. S. G. S. Bull. 357, pp. 46-55). In accord
ance with Mr. [F. M.] Anderson's statements and on basis of reasons stated 
below the Etchegoin fm. is mapped and described in present paper as the succes
sion of slightly consolidated beds ot sand, gravel, and clay, interbedded with oc
casional Indurated beds, occnrrlng on summit and flanks of Anticline Rldge and 
on SE. end of Joaquin Ridge N. of Coallnga, above base of tbe hlll-forming ss. 
beds (referred to for convenience as Glycymeris zone), and below the beds de
scribed as Paso Robles fm. Strata in other par ts of Coalinga dist, are referred 
to Etchegoin fm. on basis of paleontologic correlation with the beds on Anticline 
Rldge. The Glycymeris zone is underlain by clay tha t is classed in Jacalitos fm.. 
and is overlain by a thick succession of bluish gray sand beds interbedded with 
dark-gray sand. An uncon. occurs below the Olycymeris zone In the synclinal 
basin N. of White Creek. Althotigh in most places the Etchegoin appears to rest 
conformably on Jacalitos fm., in other places it overlaps the Jacalitos. It is 
overlain by Tulare fm., with possible uncon. Thickness over 3,800 ft. in S. part 
of dist., 1,700 ft. In oU fleld N. of Coalinga, 1,100 ft. in White Creek basin. [Fos
sils listed. The fm. Includes marine, brackish, and fresh-water deposits.] 

T h e b r o a d u s a g e of E t c h e g o i n h a s been d i s c o n t i n u e d by U. S. Geol. Survey , 
a n d E t c h e g o i n fm. h a s been a d o p t e d fo r t h e beds ca l led E t c h e g o i n sands , 
a n d S a n J o a q u i n fm. h a s been a d o p t e d for t h e beds ca l led S a n J o a q u i n 
c l ays in o r ig ina l defini t ion of E t c h e g o i n fm. 

N a m e d for e x p o s u r e s in v ic in i ty of Efchegoin r a n c h , 20 mi . N E . of ODalinga, 
in N W % sec. 1, T . 19 S., R. 15 E., F r e s n o Co. 

E tchego in s a n d s . 

P l i o c e n e : S o u t h e r n Ca l i fo rn i a . 

F. M. Anderson, 1905 (Calif. Acad. Scl. Proc , 3d ser., vol. 2, pp. 178-192), applied 
this name to lower two-thirds of Etchegoin fm. (See under Etohegoin fm.) . 

E t c h e m i n i a n se r i e s . 

E t c h e m i n l a n g roup . 

L o w e r C a m b r i a n : N e w f o u n d l a n d , N o v a Sco t ia , a n d N e w B r u n s w i c k . 

G. F. Matthew, 1888 (Am. Geol., vol. 2, p. 1) . Etcheminian series, Camb., Canada. 
G. Van Ingen, 1914 (Princeton Dnlv. Contr. to geol. of Newfoundland, No. 4) , applied 

Etcheminian series to lower part of Lower Camb. of Newfoundland, the upper part 
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of Lower Camb. being named Hanfordian series. He divided his Etcheminian 
series into (descending) Smith Point, Brigus, and Bonavista fms., and listed 
fossUs from each fm. 

jEthel ine voieanics . 

T e r t i a r y : B r i t i s h Co lumbia . 

J. D. MacKenzie, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 47). 

E t h o l e n c o n g l o m e r a t e . 
L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : W e s t e r n T e x a s ( E l P a s o C o u n t y ) . 

J. A. Taff, 1891 (Tex. Geol. Snrv. 2d Ann. Rept., pp. 723, 736). Etholen bed.— 
Consists of (descending): Lenticular bed of gyp., 0 to 90 ft.; massive bowlder 
breccia and cgl. made of Carbf. Is. and chert, 240 ft. Overlies Malone bed and 
underlies Yucca bed ; all included in Washita dlv. 

C. L. Baker, 1927 (Unlv. Tex. Bull. 2745, pp. 7-40). Etholen cgl—Consists of 250 
ft. of cgl. alone on N. flank of Quitman Mtns. Includes beds of Is., ss., sh., and 
marl. Is lowest group of Trinity found uncon. overlying Perm, and older rocks, 
although It possibly may not be oldest Trinity In Malone Mtns. Is probably = 
Campagrande fm. of Richardson. Occurs In Etholen Knobs, Just NW. of Etholen 
section house, and In nearby small hills S. of the railway. Grades into overlying 
Cox BS. 

E t n a s a n d s t o n e . 
P e n n s y l v a n i a n : C e n t r a l T e n n e s s e e ( G r u n d y C o u n t y ) . 

J. J. Stevenson, 1904 (Geol. Soc Am. Bull., vol. 15, pp. 125, 201-|-). Etna ss.— 
Underlies Cashle coal bed and overlies Etna coal bed. On W. side of basin extends 
N. to middle Tenn.; on E. side to probably 50 ml. N. from New River in W. Va. 
Is same as Cliff ss. and Lower Etna cgl. of Safford in Tenn. [Safford used 
Cliff Rock (Lower Cgl. of E tna Mines).] 

J. J. Stevenson, 1912 (Am. Phil. Soc. Proc, vol. 51, p. 460). Etna aa.—Varies in 
texture, as does the younger Bonair ss. Is often flne-grained and without pebbles 
when the Bonair is very coarse, and very coarse when the Bonair is not coarse. 
Can be recognized over nearly as great an area as Bonair ss., which can be 
traced from northern W. Va. and northern Tenn. almost continuously Into Ala. 
Included In New River fm. 

E t n a q u a r t z m o n z o n i t e p o r p h y r y . 
P o s t - C a r b o n i f e r o u s : C e n t r a l C o l o r a d o ( M o n a r c h - T o m i c h i r e g i o n ) . 

R. D. Crawford, 1913 (Colo. Geol. Surv. Bull. 4, p. 80). Characterized by numerous 
large orthoclase pbenocrysts. 

E u b a n k s s and . 

A s u b s u r f a c e s a n d occupy ing i n t e r v a l b tw. 2,927 a n d 2,936 ft. dep th in 
R i c h l a n d g a s field, NE . L a . Acco rd ing to D. G o r d o n (A. A. P . G. Bull . , 
vol. 15, No. 8, 1981) it l ies a t ho r i zon of u p p e r p a r t of lower p a r t of 
Glen Rose , of T r i n i t y g r o u p . 

f E u c h e e p h a s e . 

Miocene ( p r o b a b l y u p p e r ) : N o r t h w e s t e r n F l o r i d a . 

L C. Johnson, 1893 (Scl., vol. 21, pp. 90-91). Buchee phase of the younger 
Miocene.—Near Euchee Ana It consists of a sandy ferruginous clay, calc. In spots, 
having Innumerable shells and casts of the small Mactra congeata. This is a 
counterpart of topmost layers a t Alum Bluff. Estuary deposit. Underlies Alaqua 
phase. 

Acco rd ing t o s t u d i e s of J u l i a G a r d n e r t h e s e beds a r e p robab ly Choc taw
h a t c h e e fm. ( u p p e r a n d m i d d l e Miocene) a n d y o u n g e r t h a n " A l a q u a 
p h a s e . " 

N a m e d for d e v e l o p m e n t a t E u c h e e a n n a , W a l t o n Co. 

Euc l i d s a n d s t o n e l en t i l ( in Bed fo rd s h a l e ) . 
D e v o n i a n or M i s s i s s i p p i a n : N o r t h e r n Ohio. 

W. F. Morse and A. F. Foerste, 1909 (Jour. Geol., vol. 17, p. 166). Sss., In 
regular layers, at about same horizon in Bedford fm., along^Euclld Creek. Known 
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to trade as Euclid stone, and the division has been appropriately named Euclid 
lentil by C. S. Prosser In ms. [Defined by C. S. Prosser (Ohio Geol. Surv., 4th 
ser.. Bull. 15, pp. 24, 26, 51, 1912) as Euclid ss. lentil of Bedford sh., consisting 
of 19 to 20 ft. of sss. in lower part of Bedford; separated from underlying 
Cleveland sh. by 5 to 14 ft. of arglll. blulsh-gray sh. forming basal part of Bedford.] 

N a m e d for Euc l i d Creek , E. of Cleve land . 

Euc l id m o r a i n e . 

P l e i s tocene ( l a t e W i s c o n s i n ) : N o r t h e r n Ohio a n d n o r t h w e s t e r n P e n n s y l 
van ia . Oldes t m o r a i n e of L a k e E s c a r p m e n t m o r a i n i c s y s t e m . N a m e d for 
Eucl id , Ohio. (See U. S. G. S. Mon. 41.) 

E u d o r a l imes tone . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

J. Bennett, 1896 (Univ. Geol. Surv. Kans., vol. 1, p. 113), casuaUy used, in one 
place, upper Eudora Is., but did not deflne it nor locate It In his section. On p. 
136 of same vol. E. Haworth stated : We must conclude that Eudora Is., as shown 
by Bennett In chap. VI and pi. VI, is nearly 100 ft. below the thin Is. at the dam, 
and therefore that Gamett I.s. Is also ; for we have satisfactory evidence the two 
are the same. [Pl. VI does not show Eudora is. but does show Garnett Is.] 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 131). iBudora Is. of Bennett 
(Kans. Unlv. Geol. Surv., vol. 1, p. 113, 1896) Is Stanton Is. of modern usage at 
Eudora, and is abandoned. 

E u d o r a sha le . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., pp. 12, 26, 27, 31, 34). 
Budora sh., in lower part of Stanton Is. memb., consists of alternating thin beds of 
bluish to black sh. and bluish lss. Total thickness 9 ± ft. Underlies Stoner Is. 
and overlies Meadow Is. as here redeflned. Named for t'ood exposures E. of 
Eudora, Kans. ^̂  

F o r e g o i n g defini t ion w a s used by R. C. Moore , C. O. D u n b a r , G. E. Coi idra , 
and o t h e r s . 

I n K a n s . Geol . S u r v . Bul l . 21 , pt . 1, M a y 15, 1935, pp. 76-79, N. D. Newel l 
defined E u d o r a sh. m e m b . of SUin ton Is. of J o h n s o n a n d M i a m i C o u n t i e s , 
NE. K a n s . , a s cons i s t ing of 4 to 11 ft. of b lack c a r b o n a c e o u s sh., ove r l a in 
by O l a t h e Is. m e m b . a n d u n d e r l a i n by C a p t a i n Creek Is. m e m b . ( S e e a l so 
Newell , J o u r . Geol., vol. 44, No. 1, 1936, pp. 23-31 , a n d Kans . -Nebr . c h a r t 
compi led by M. G. W i l m a r t h , 1936.) 

t E u f a u l a s a n d s . 
Uppe r C r e t a c e o u s : S o u t h w e s t e r n A l a b a m a and n o r t h e a s t e r n Miss iss ippi . 
E. A.-Smith, 1888 (Ala. Geol. Surv. Rept. Prog. 1884-88 geographic map of Ala.). 

[Eufaula (Ripley) is applied to uppermost Cret. fm. of Ala. on this map. the name 
^Demopolis (Rotten Is.) being applied to underlying fm. There is no description 
or definition.] 

W. H. Dall and G. D. Harris, 1891 (U. S. G. S. Bull. 84, p. 166), used "Eufaula sands" 
for the Cret. bods overlying tTomblgbee chalk and underlying tLignltic in Miss. 

Rep laced by Rip ley fm., o lder n a m e . 

P r e s u m a b l y n a m e d for e x p o s u r e s a t E u f a u l a , B a r b o u r Co., Ala. , w h e r e 

Ripley fm. is well developed. 

E u g e n e f o r m a t i o n . 
O l i g o c e n e : N o r t h w e s t e r n Oregon ( E u g e n e r e g i o n ) . 

W. D. Smith, 1924 (Econ. Geol., vol. 19, No. 5, p. 462). At Eugene the principal 
fni. is Eugene fm., wlilcli consists largely of tuffaceous shales and sss. ot Ollg. 
age. in a monocllnal attitude. Intruded by basalt dikes and sills. [In table on p. 
458 he stated tliat Eugene fm. i s = Astoria and Yaquina fms.] 

W. D. Smith, 1925 (Oreg. Univ. Commonwealth Rev., vol. 7, -No. 4, pp. 149-156). A 
con.sidHralile thickness of sh. of Olig. age in upper end of WlUamette Valley we 
liavc colled Euiiene fm. It is in part marine, but with it are associated more or 
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less volcanic ash or tuff. As the tuffaceous material is not especially coarse, it 
may have come from a considerable distance (Cascades), being blown by winds and 
later water-sorted along tlie sliore. There are some terrestrial deposits associated 
with this, indicating a chanijo from marine to land conditions, perhaps several 
fluctuations from one to the other. 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, p. 269), assigned 
Eugene fm. to middle OVig. 

H. G. Schenck, 1927 (Calif. Unlv. Pub., Dept. Geol. Sci. Bull., vol. 16, No. 12, pp. 
453, 459). Eugene ^?n.—Marine ss., sandy sh., cgl, and tuff, cut by basaltic 
dikes and sills. Typically exposed in city ot Eugene. Fossils listed. Assigned to 
middle Ollg. Younger than Fi.sher fm. [Thickness not stated.] 

H. G. Schenck, 1928 (Calif. Univ. Pub., Dept. Geol. Sci. Bull., vol. 16, No. 12). 
Eugene fm. has total thickness of perhaps 5,000 ft. 

R. W. Chaney and E. 1. Sanborn, 1933 (Carnegie Inst. Wash. Pub. 439), assigned 
Eugene tm. to middle part ot lower Olig. 

Eupheraia dolomite. 
Silurian (Niagaran) : Southwestern Ohio. 
A. F. Foerste, 1917 (Ohio Jour. Scl., vol. 17. pp. 187. 201, 202). Euphemia dol.— 

The very porous Mottled Zone of Prosser (Jour. Geol., 1916, pp. 334-365). Was 
identified by Orton with his West Union fm. of more southern counties In Ohio. 
Cannot be identifled W. of New Paris nor S. of Cedarville. Overlies Laurel is. 
and is regarded as inaugurating the dolomitic series herein named Durbin. fm., 
which includes (descending) Cedarville dot , Springfield dol.. and Euphemia dol. 
Type loc. of Euphemia dol. is at quarry described by Prosser as Lewisburg stone 
quarry, 1 ml. NW. of Lewisburg; Euphemia is '/> ml. NW. ot Lewisburg and a Uttle 
nearer the quarry. 

A. F. Foerste, 1923 (Denison Unlv. Bull., ScL Lab. Jour., vol. 20, pp. 43-49) . Eu-
pliemia dol. Is West Union bed ot Orton In CUnton Co. and northward. Underlies 
Sprlngfleld dol. 

A. F. Foerste, 1935 (Denison Dnlv. Bull., Jour. Scl. Lab., vol. 30, pp. 136-137). 
Euphemia dol. is of Lockport age. [On p. 154 he stated that at Sprlngfleld, Ohio, 
Euphemia dol. is 8 tt. thick and Is overialn by typical Sprlngfleld dol. and underlain 
by Massle clay. Thicknesses given at other places range from 2.6 ft. (at New 
Paris) to 7.2 ft. at Cedarville and S. of Covington. Not identifled S. of Cedarville. 
Foerste's Springfleld dol. appears to be only a part of Springfield la. of Orton.] 

E u r e k a q u a r t z i t e . 
Ordov ic i an ( M i d d l e ) : N o r t h e r n N e v a d a , w e s t e r n U t a h , a u d Inyo Coun ty , 

Ca l i fo rn ia . 

A. Hague, 1883 (U. S. G. S. 3d Ann. Rept., pp. 253, 262). Eureka qtzite.—Com
pact vitreous qtzite; white and blue, passing into reddish tints at base; indis
tinctly bedded. Thickness 500 ft. Uncon. overialn by Lone Mountain is. and 
underlain by Pogonip Is. NaniSd for development at Eureka, Nev. [See E. Kirk, 
1932, below.] 

T h i s fm. w a s m a p p e d by S. H. Bal l (U. S. G. S. Bul l . 308, 1907) in I n y o Co., 
Calif. 

E. Kirk, 1932 (Am. Jour. Scl.. 5th, vol. 26, pp. 27-43). Recent observations show 
that Eureka qtzite may liavc lx.'en essentially a continental deposit. The wide
spread occurrence of cross-bedding, ripple marks, and sun cracks clearly indicates 
.sliallow water and emergent conditions over large areas. It may well be that 
except for marginal zone along W. border of Its area tlie Eureka was subject to 
only partial and intermittent marine transgression. Tlie Pinyon Range, Nev., Is 
its northern known limit. There it Is 4(i0± ft. thick. Southern known limit Is in 
S. part of Las Vegas quad., Nev., where it is 20 ft. thick. To W., In Amargosa 
Range, it Is 800 ft. thick, in Kawicli Range, 1,200 to 1.500 ft., in Monitor Range, 
400± ft., while in Toquinia Range it is absent. E:istern known limit is In Dugway 
Mtns, Utali (.300 fl.), and Kisli Sprinjis Mtns aud Confusion Ranges, Utah. It 
appears to be absi'ul in Stan.shiiiy Mtns, Utah, but is represented in Frisco dist., 
SW. Utah, by Murcliouse qtzitu. -1.000 ft. thick. Tiie Eureka qtzite as hereto
fore understood included 3 divisions: (1) At top 0 to 3 + ft. of .saccharoldal ss., 
which i.s now known to be of Upper Ord. (probably Maysville) age, and to be 
nncon. on (2), the nmin mass of the Eureka, which consists of ilense, white, 
vitreous qtzi te; the basal beds (,'l) vary from sandy calc. arglllites, cross bedded, 
to inassive, brownish, cross bedded sss.. some lss., dol., etc., in places containing 
Black Klvei (Middle Ord.) fossils. / ( is here proposed, with the approval of 
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U. S. Oeol Survey, to tranafer to overlying Lone Mtn Is., the few ft. of Upper 
Ord. aacoharoidal ss. at top, and to deaiynate the eixposures on SW. slope of Lone 
Mtn as the type section of the) fm., because here It Is completely exposed, together 
with overlying Lone Mtn Is. and underlying Pogonip Is., whUe it Is not exposed 
at Eureka, although it is poorly exposed in Eureka region. The Lone Mtn section 
Is 1 8 ± mi. NW. of Eureka, and was known to Hague, who named the fm. Recent 
work has shown that basal part of Eureka qtzite about 30 ml. SW. of Eureka 
grades lateraUy into sss., calc. beds, and Iss. 

t E u r e k a s h a l e . 

D e v o n i a n ( ? ) : N o r t h e r n A r k a n s a s . 

J. C. Branner and F. W. Slmonds, 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 4, 
pp. xlil, 26-27). [According to p. ilU the fm. was named by Branner; the 
description is by Slmonds.] Eureka ah .^Very black argUI. sh., with marked 
tendency to break into prismatic blocks. LithologlcaUy resembles Fayetteville sh. 
but is older. Same as "Black sh." of Dr. Safford In Tenn. Thickness in Wash
ington Co., Ark., 10 to 12 ft. Oldest outcropping fm. in Washington Co. 
Underiles Boone chert and cherty Is. 

E. 0 . Ulrlch, 1904 (U. S. G. S. P. P. 24, correlation chart) . Typical Eureka ah, 
underlies St. Joe Is., overlies Syiamore fm., and is = NoeI sh. 

A. H. Purdue and H. D. Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio, 
No. 202, correlation char t ) . Chattanooga sh. underlies St. Joe Is. memb. of Boone 
Is., overlies Clifty Is., and is divided Into black clay sh. (which 19= typical 
Eureka sb.) underlain by Syiamore ss. memb. 

N a m e d fo r E u r e k a Spr ings , C a r r o l l Co. 

t E u r e k a l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n K a n s a s . 

E. Haworth, 1898 (Kans. Unlv. Geol. Surv. vol. 3, pp. 67, 73). Eureka Is, proposed 
by G. I. Adams for Is. which serves as a protector and assists In production of 
permanent escarpment extending from Madison [in directions described in detail] 
to S. line of State. Overlies what seems to be equlv. of Osage shales [really a 
higher sh., the Scranton]. Same as Burlingame Is. [older name] . 

P r eoccup i ed . S a m e a s B u r l i n g a m e Is., a c c o r d i n g t o R. C. Moore , 1936 

( K a n s . Geol . S u r v . Bu l l . 22, p . 2 1 5 ) . 

N a m e d for E u r e k a , G r e e n w o o d Co. 

t E u r e k a l imes tone . 

L o w e r O r d o v i c i a n a n d Upper , Middle , and L o w e r C a m b r i a n : C e n t r a l 

n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. W. Tower, Jr., and G. 0. Smith, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 622). 
Eureka la.—Dolomltic, cherty, and shaly Is., with several beds of clay si. near 
base. Thickness 4,000 ft. Underlies Godlva Is. and overlies Robinson qtzite. 
[A footnote on p. 620 says that in Tintic folio the Eureka Is. wUl be named 
Mammoth fm., in order to avoid duplication of names, and it was so named. 
Later, however, (U. S. G. S. P. P. 107, 1919), it was divided into 9 fms. (of 
Lower Ord. and Upper, Middle and Lower Camb. age) and Mammoth Is. was 
abandoned.] 

t E u r e k a beds . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

L. C. Wooster, 1905 (The Carbf. rock s.vstem of eastern Kans.). Eureka beds 
introduced [reason not stated] to include Topeka Is., Severy shales, Howard Is., 

Burlingame shales, and Burliugnnie Is. 

P r eoccup ied a n d confl icts w i t h establi .shed c lass i f lca t ion . 

P r o b a b l y n a m e d for E u r e k a , G r e e n w o o d Co. 

E u r e k a r h y o l i t e . ( I n S i lve r ton vo lcan ic se r ies . ) 

T e r t i a r y (Miocene ) : S o u t h w e s t e r n Colorado . 

W. Cross and E. Howe, 1905 (U. S. G. S. SUverton folio. No. 120). Eureka 
rhyolite.—Massive flows, dikes, and well-hedded tuffs, former greatly predominating. 
Much of rock can be called a flow breccia. Thickness tliin to 2.000 ft. Uncon. 
underlies Burns latitn complex and uncon. overlies Picayune andeslte. [.Mapped 
around town of Eureka, Silverton quad.] 
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Eureka fire clay. 
A fire clay, 10 ft. thick, lying 100 ft. above Eureka coal in NE. Mo. 

Named for Eureka shaft. 

Eureka Divide type. 
Name applied by L, V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, pp. 

326-327, 546-547, 1900) to a series of dikes of analcite basalt on 
Eureka Divide, btw. Bandbox Mtn and Steamboat Mtn, Little Belt Mtns, 
Mont. 

Eurepticau. 
A term used by H. M. Seely (7th Rept. Vt. State Geol., 1910) "to indicate 

the great interval existing In the rocks of western Vt.—the geological 
gap reaching up from top of the Utica to bottom of Pleistocene." 

tEtirypterus beds. 
A paleontologic name applied in some repts to Rondout Is. of N. Y. 

Eutaw formation. 
Upper Cretaceous: Western Georgia, Alabama, eastern and northern 

Mississippi, and western Tennessee. 
E. W. HUgard, 1860 (Rept. GeoL and Agric. Miss., pp. 3, 61-68). Eutaw group.— 

Bluish, black, or reddish laminated clays, often lignitic. alternating with and 
usually overlain by noneffervescent sands, mostly, though not always, poor in mica 
and of gray or yellow tint. Contains beds of lignite, and very rarely other 
fossils. Lowest Cret. fm. In Miss. Underlies Tombigbee sand group. Overlies 
Carbf. 

Later studies revealed that Coffee sand of J . M. Safford is lithologically 
like but younger than Eutaw group of B. W. Hilgard, and that in 
northern Miss, it is underlain by a sand lithologically like Tombigbee 
sand of Ala. and forming the upward extension of that sand. The 
Coffee sand and Tombigbee sand were therefore for many years treated 
by U. S. Geol. Survey and Miss. Geol. Survey as members of Eutaw fm. 
(See L. W. Stephenson, Ga. Geol. Surv. Bull. 26, pl. 5, 1911; Wash. Acad. 
Sci. Jour., vol. 7, No. 9, 1917; U. S. G. S. W. S. P. 576, 1928.) Further 
studies, however, led Stephenson to opinion tha t Coffee sand should be 
treated as a distinct fm., and in March, 1936, it was decided to remove 
it from Eutaw fm. It grades laterally into basal part of Selma chalk, 
but is lithologically distinct. 

In central and western Ala. the Eutaw fm. as now defined is overlain by 
Selma chalk, with which it intertongues. In eastern Ala. and western 
Ga. it is overlain by Ripley fm. In NE. Miss, it is overlain in places 
by Selma chalk, and in other places by CofCee sand. In western Tenn. it 
is everywhere separated from Selma chalk by Coffee sand. In western 
Tenn. it is in places underlain by Tuscaloosa fm. and in other places it 
rests on Paleozoic rocks; in Miss, and Ala. it is underlain by Tuscaloosa 
fm. . ' 

Named for Eutaw, Greene Co., Ala. 

Evacuation Creek member (of Green River formation). 
Eocene: Northeastern Utah (Uinta Basin) and northwestern Coloradu 

(Garfield and Rio Blanco Counties). 
W. H. Bradley, 1931 (U. S. G. S. P. P. 168). Evacuation Creek memb.—Barren sh. 

and marlstone that weathers brown or brownish gray. Locally the sh. is sandy 
and locally thin beds of soft claystone occur. Thickness ,",:{n to 840 ft.; Intii.T 
figure in vicinity of Piceance Creek, Rio Blanco Co., Colo. Top nieiiib. ot Green 
River fm. in S. part of Uinta Basin. Overllea Parachute Creek memb. Nained for 
excellent exposures on Evacuation Creek, Utah. 
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E v a n s g r a n i t e . 

P r e - C a m b r i a n ( ? ) : C e n t r a l n o r t h e r n C o l o r a d o ( G e o r g e t o w n r e g i o n ) . 

J . UnderhiU, 1906 (Unlv. Colo. Studies, vol. 3, No. 4, p. 272; also Colo. Sci. Soc. 
Proc, vol. 8, pp. 103-122). Evans granite.—Occupies a small area in W. part of 
Evergreen [Denver Mtn Parks] quad. Strongly resembles Central City granite and 
very Ukely is same petrographlc unit. 

P r o b a b l y n a m e d for M o u n t E v a n s , C lea r Creek C!o. 

E v a n s Creek coal se r i e s . 

E o c e n e : W e s t e r n c e n t r a l W a s h i n g t o n ( P u g e t Sotmd r e g i o n ) . 

B. WlUis, 1886 (U. S. 10th Census, vol. 15, pis. 81, 84). Puget Sound coal measures 
divided into (descending) : (1) Evans Creek coal aeriea, 10,260 ft., including coals 
24 to 127; (2) sh. and sss., 400 to 500 f t ; (3) Wilkeaon [coal] aeries, 1,260 ft., 
including coals 11 to 2 0 ; (4) sh. and sss. and coals 10 and 11, 300-900 ft.; (5) 
lower series, including coals 1 to 9, 980 ft. The Carbon River [coal] aeries, 1,180 
ft. thick, probably lies btw. coals 10 and 11. 

E v a n s Gulch p o r p h y r y . 

E o c e n e : N o r t h e r n c e n t r a l Co lo rado ( L e a d v i l l e d i s t r i c t ) . 

S. F. Emmons, J. D. Irving, and G. P. Loughlln, 1927 (U. S. O. S. P. P. 148). 
Evana Gulch porphyry.^A gray porphyry, of flne, almost even-grained texture, con
taining less quartz and more blotlte than Mount ZIon porphyry. Belongs to Gray 
porphyry group. Named for exposures in Evans Gulch, E. of Leadville. 

E v a n s L a n d i n g fac ies . 

N a m e app l i ed by P . B . S t o c k d a l e ( I n d . Dep t . Cons. , D iv . Geol. , P u b . 98, 
pp. 76. 167, etc. , 1931) t o a l i thologic d e v e l o p m e n t of h i s Ga rwood fm. in a 
p a r t of s o u t h e r n I n d . 

E v a n s t o n f o r m a t i o n . 

Eocene or Uppe r C r e t a c e o u s : S o u t h w e s t e r n W y o m i n g . 

L. Lesquereux, 1876 (U. S. Geol. and Geog. Surv. Terr. BuU. 5, 2d ser., pp. 244-248). 
Evanaton group (upper Eo. or lower Mio.), may represent merely an upper memb. 
of Lower Lignitic (Eo.), which it overUes. Separated from Green River group 
(upper Mio.) by Carbon group (middle Mio.). [Latter name doubtless applies to 
Wasatch group, Eo. ] 

C. A. White, 1879 (U. S. Geol. and Geog. Surv. Terr, l l t h Ann. Rept., pp. 240-241). 
Evanaton coal aeries underiles Wasatch and overlies Bear River. 

A. C. Veatch, 1906 (U. S. G. S. Bull. 285, p. 332). Evanston fm.—Gray and yellow 
clays, with irregular ss. beds containing Almy coal and several minor coal beds. 
Characterized by plants which are distinctive of upper Laramie beds, and by inverte
brates which are common to the Laramie and Fort Union. Thickness 1,500 ft. Of 
Eo. or Upper Cret. age. Underiles Wasatch and rests on Bear River and Jurassic 
tjeds. Exposed from Evanston for 10 ml. N. The coal mined at Evanston is in 
this fm. Is same as "Evanston coal series" of C. A. White, 1879. 

A. C. Veatch, 1907 (U. S. G. S. P. P. 56), gave thickness of Evanston fm. ("Upper 
Laramie") as 1,600± ft. and stated that it rests on Bear River and Beckwith fms. 

t E v a n s t o n coal se r ies . 
See 1879 e n t r y u n d e r E v a n s t o n fm. 

t E v a n s t o n i a n serie.s. 

A t e r m app l i ed by C. [R.J K e y e s ( P a n - A m . Geol., vol. 41 , 1924, pp. 36, 65-66) 
to E v a n s t o n fm. 

E v a n s v i l l e . sandstone bed. ( I n W e l l i n g t o n f o r m a t i o n . ) 

P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a ( L o g a n a n d L inco ln C o u n t i e s ) . 

J . M. Patterson, 1933 (A. A. P. G. BulL, vol. 17, No. 3, pp. 243, 251, e t c ) . The name 
Evansville ss. bed is proposed for a ss. bed in Icqnium memb. of Wellington fm. 
tliat has heretofore been called by some geologists the Bu-Vi-Bar bed, because it is 
well developed near a dry hole drilled by Bu-Vl-Bar Oil Co. close to town of Evans
ville. Lies lower in section than Lowrle ss. bed. Bed has been traced from S. 
Une of Logan Co. to N. line of T. 16 N., R. 1 W. I t is massive ss., cross-bedded, 
friable, reddish brown, and averages about 25 f t in thickness. Top of bed is ex-



7 1 0 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

posed % mi. E. of Evansville, with approx. elev. of 1,120 ft., but is better exposed as 
conspicuous ledges S. of there, at locality 500 ft. N. of SW. cor. of sec. 25, T. 15 N.. 
R. 1 W., Logan Co., a t elev. 1,062± f t Latter exposure shows top of the ss. and 
base of overlying sh. 

tEverett schist. 
Ordovician: Southwestern Massachusetts and northwestern Connecticut. 
W. H. Hobbs, 1893 (Jour. Geol., vol. 1, pp. 717-730, 780-802). Everett schist.—The 

upper schist horizon of Mount Washington. Overlies Egremont Is. Is top fm. of 
Mount Washington series. Named for fact it has its max. thickness within area of 
Mount Everett, Mass. Is a porphyritic rock not easily distinguished from Riga 
schist, from which It differs chiefly in absence of macroscopic garnets and stauro-
lites. Correlated with Greylock schist of NW. Mass. 

Is same as Berkshire schist. . See B. K. Emerson, 1917 (U. S. G. S. Bull. 
597 and map). 

tEverglades limestone. 
Pleistocene: Southeastern Florida. 
W. H. Dall, 1892 (U. S. G. S. BuU. 84, pp. 101, 154, 157, 325). The deposit upon 

which the Everglades Immediately rest. In this part at all events. Is a recent 
organic Is. probably based on the Tert. rocks, which farther N. are elevated above 
the sea. For It we may provisionally adopt the name Everglades la. I t is the rock 
forming about the margin and underlying the basin of the Everglades of Fla . ; the 
deposits lately formed and apparently now forming In region of Everglades. They 
are partly organic and partly chemical In origin. To latter fact may perhaps be 
ascribed the exceptionally crystalline character which some of Everglades Is. exhibits 
and which, so far, has not been dupUcated elsewhere in State. [According to 
table on p. 157 it underlies white sand and overlies fVermetus rock.] 

Replaced by Miami oolite and Anastasia fm. (both Pleist.) and Caloosa
hatchee marl (Plio.). 

Ererj^een amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name locally in use many years. Used by B. S. Butler In U. S. G. S. P. P. 

144, 1928. The fm. belongs in Central Mine group, since it lies above 
cgl. No. 8, in Evergreen mine, N. of Evergreen Bluff, Ontonagon Co." 
The mineralized part is the Evergreen lode.. 

Evergreen flow. 
Includes Evergreen amygdaloid and underlying trap. 

Everona limestone. 
Lower Ordovician: Northeastern Virginia. 
A. I. Jonas, 1927 (Geol. Soc Am. Bull., vol. 38, p. 842). Everona la.—A narrow 

belt of blue slaty Is.- exposed from Mitchells Ford, on Rapldan River, to SW. of 
Rlvejina River near Charlottesville. Named for small village in Orange Co., where 
the Is. is expo.sed in a small quarry N. of Mountain Run. The Is. is blue, crystaUine, 
with slaty partings, closely crumpled, with breaks cemented by secondary white 
calclte, and Is Interbedded with thin, blue, only slightly calc. slates, which form 
a considerable part of fm. Probably of same age as Frederick Is. of Md., which 
Ba.ssler concludes is probably Chazy. Is beUeved to be In fault contact with 
Wissahickon schist. 

E v e r s o l e che r t . 

Midd le D e v o n i a n : C e n t r a l Ohio. 

C. R. Stauffer, 1909 (Ohio Geol. Surv. Bull. 10, pp. 72-74). Eversole chert.— 
Layers of gray chert alternating with layers of subcrystalllne gray or brown la. ; 
8 ft. thick. Forms zone D of Coiumbu!i Is. 

Named for Eversole Run, Delaware Co. 
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E v e r t o n l i m e s t o n e . 

L o w e r O r d o v i c i a n : S o u t h e r n Missour i a n d n o r t h e r n A r k a n s a s . 

A. H. Purdue, 1907 (Geol. Soc. Am. Bull., voL 18, pp. 251-256). Everion Is.— 
Nanied by E. 0 . Ulrieh, from Everton, Boone Co., Ark. Absent over W. and 
extreme N. parts of Ark. Uncon. underlies Upper St. Peter of Ulrlch [St. Peter ss. 
of present usage] (which In places was- deposited in hollows in Everton Is.) and 
uncon. overlies Lower St. Peter of Ulrieh [later named Kings River ss. memb.]. 

B. 0. Ulrlch, 1911 (Geol. Soc. Am. Bull., vol. 22, pL 27). Everion Is. uncon. under
lies St. Peter ss. and uncon. overlies Yellville fm. (The YellvUle ot this 1911 rept 
applied to Powell Is. only, according to A. H. Purdue and II. D. Miser, 1910 
publication cited b^low. ] 

A. H. Purdue and H. D. Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio. No. 
202). Everton la. consists of 3 subdivisions: (1) Sneeds Creek Is. lentil at base; 
(2) Kings River ss. memb. ; and (3) a flne-grained iionmag. Is. Interbedded with 
S3., which forms bulk of fm. In Harrison quad, and a smaU part of It In Eureka 
Spring.'! quad. 

C. L. Dake, 1921 (Univ. Mo. School Mines and Met. vol. 6, No. 1) . In Mo. Everton 
la. consists of 2 members: (1) a basal group of dominantly sandy beds with some 
interbedded Iss., and (2) an upper Is. The lower memb. Is 20 to 55 ft. thick ; the 
upper memb. 0 to 55 ft. thick. Rests uncon. on Powell Is. or older beds. (See 
also under ^St. Peter group.) 

E. T. McKnight, 1935 (U. S. G. S. Bull. 853). Everton fm. of YellvUIc quad., 
northern Ark., is 0 to 400 ft. thick. It underlies the unfossiliferous Jasper Is. 
(0 to 50 ft. thick) and farther E. In Ark. uncon. overlies Black Rock fm., of 
Beekmantown age. It is possible later work may show that Jasper Is. really 
belongs to Everton fm. The Jasper Is uncon. overlain by true St. Peter ss. The 
Everton as here interpreted includes the so-called Joachim Is., the so-called St. 
Peter ss. (here named Newton ss. memb. of Everion fm.), and the so-called 
Everton Is. (0 to 190 ft. thick) ot Eureka Springs-Harrison folio. [See under 
Black Rock fm.] 

J. Bridge, March 1937 (personal communication). Everton belongs with the Chazy. 
In fact some consider it post-Chazy. 

E w i n g l i m e s t o n e m e m b e r (of C o n e m a u g h f o r m a t i o n ) . 
P e n n s y l v a n i a n : S o u t h e a s t e r n Ohio and n o r t h e r n W e s t V i rg in i a . 
E. Orton, 1878 (Ohio Geol. Surv., vol. 3, pp. 889, 890, 897, and pis. opp. pp. 889, 

900, 912). Ewing la.—Ferruginous Is., 5 ft. thick, in Coal Measures, about 80 ft. 
above Cambridge Is. and 40 ft. below Ames Is. Extends from Sunday Creek 
Valley southward to Ohio River. 

Nained for E w l n g Si te , in S u n d a y Creek Val ley, in H o c k i n g or P e r r y Co. 

Exce l s io r f o r m a t i o n . 

Middle T r i a s s i c : S o u t h w e s t e r n N e v a d a ( T o n o p n h a n d H a w t h o r n e q u a d 

r a n g l e s ) . 

S. W. MuIIer and H. G. Ferguson, 1936 (Geol. Soc. Am. Bull., vol. 47, pp. 241-252). 
Excelsior fin.—Dominantly effusive and pyroclastic rocks, with subordinate sedi
ments. The lavas range from andeslte through quartz latite to rhyollte. Is cut 
by intrusives that are probably of same age as the lavas. Thickness 12,000 ft. 
In Pilot and Excelsior Ranges 8,000 ft. of fm. consists of massively bedded cherts, 
which microscope shows to be extremely flne-gralned water-laid tuff cemented and 

. largely replaced by silica. Interbedded with the cherts are dark tuffaceous slates, 
a little impure ss., and some lava and breccia. The cherts are present in other 
ranges but are subordinate. In places lenticular Iss. occur ; these have yielded some 
Middle Triassic fossils. Overlies Candelaria fm. (Lower Triassic), probably with 
uncon., but contact not seen. Underlies Liming fm. (Upper Triassic) with marked 
erosion uncon. Named for Excelsior Mtns, where fm. is well exposed In Gold 
Range min. dist., about 6 mi. SW. of Mlna. 

Exeter diorite. 
Post-Carboniferous: Southeastern New Hampshire (Rockingham County). 
C. II. Hitchcock, 1870 (2d Ann. Rept. Geol. N. H., map and p. 32). Exeter syenUes— 

Syenitic rocks, of probable l.aurentian age, expo.sed along Boston & Maine R. R. 
btw. Mass. and Maine, especially In towns of Exeter and Dover (SE. N. H.). They 
form, apparently, an anticlinal mass overlaid by Merrimack slates. 
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C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, btw. pp. 658 and 675), used Exeter sienite 
and diorite. 

F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 176). Exeter diorite.—Generally even, 
medium-grained. light- to medium-gray homblende-biotite diorite or quartz diorite. 
Intrudes Klttery qtzite and Eliot si. Occurs In Exeter, Newmarket, Durham, Mad-
bury, Dover, and Rolllnsford Twps, In Rockingham and Strafford Counties. Is post-
Carbf. Named for occurrence In Exeter Twp, Rockingham Co. 

E x e t e r syen i t e . 
See Exeter diorite. 

E x e t e r s a n d s t o n e . 
J u r a s s i c ( ? ) : N o r t h e a s t e r n N e w Mexico a n d P a n h a n d l e of O k l a h o m a 

( C i m a r r o n C o u n t y ) . 
W. T. Lee, 1902 (Jour. Geol., vol. 10, pp. 45—16). Exeter as.—Firm, hard, nnd rather 

coarse but even-Iamlnated sss., pink to white. Consists of (descending) ; (1) Mas
sive white ss., 35 t t ; (2) loose-textured and readily weathered ss. ; (3) massive 
chalky white as., cross bedded and cavernous weathering, 15 f t ; (4) soft shaly ss., 
2 f t ; (5) massive evenly laminated ss., ranging from red at base to white at top, 
15 ft. Thickness of fm. 75 ft. near Exeter P. 0., where it is overlain conformably 
by Morrison fm. and rests uncon. on Red Beds. [The P. 0, was formerly speUed 
Exter. The town is now called Johnson.] 

T. W. Stanton, 1905 (Jour. Geol., vol. 13, pp. 664-665). Exter ss.—Massive white or 
pinkish ss. which Mr. Lee has described' as Exter ss. varies greatly in thickness. 
Max. observed was 80 ft. Is in places separated from overlying Morrison fm. by 
40 to 50 ft. of gyp. and gypsiferous sh. Rests on Red Beds with striking angular 
uncon. 

J. T. Duce, 1924 (Colo. Geol. Surv. BuU. 27. pt. 3, pp. 79-93), stated that in SE. Colo, 
the Exeter ss. appears as a thin lentil btw. the Morrison and the Lyklns fm. 

E. P. Rothrock, 1925 (Okla. Geol. Surv. Bull. 34, p. 36). Exeter sa. underlies Morri
son fm. either discon. or uncon. It overUes the red beds and wedges out to E. in 
Cimarron Valley before reaching Okla. 

R. K. DeFord, 1927 (Okla. Geol. Surv. Press Bull. May 3, 1927). Exeter sa. outcrops 
in T. 6 N., R. 1 E. and T. 5 N., R. 1 E., Cimarron Co., Okla., where it underlies 
Morrison fm. (consisting of sss., variegated shales. Is.) and rests, with angular 
uncon. on unnamed variegated shales, which are absent in places. Lee described tbe 
nncon. but did not mention the brilliantly variegated shales which in places are 
present beneath the uncon. and above the Triassic red shales. 

R. K. DeFord, 1927 (A. A. P. G. Bull., vol. 11, No. 7, pp. 753-755). Exeter aa., mas
sive ss., underlies Morrison fm. in Cimarron Co., Okla., and rests with angular 
uncon. on variegated shales which were mapped as Morrison fm. in Okla. Geol. Snrv. 
BuU. 34, but which are probably Trlassic. 

N. H. Darton, 1929 (U. S. G. S. Bull. 794. p. sOO). One ss. which lies considerably 
below middle of Morrison fra. In canyon of Cimarron River in NE. part of Union 
Co., N. Mex., has been called Exeter as. by Lee. I am confldent it is same bed that 
appears continuously in SW. part of Union Co. and E. part of San Miguel Co. in 
middle of Morrison fm. but here Increased somewhat in thickness. In places the 
underlying sh. or clay is absent and the ss. rests uncon. on Triassic "Red Beds" 
(Dockum group), with some local discordances of dip as described by Lee. Near 
center of R. 34 E. the surface of "Red Beds" slopes down to W., and 80 ft. of what 
.seems to be typical Morrison massive clay lies btw. the white ss. (Exeter) and the 
eroded surface of the "Red Beds." 

B. H. Parker, 1930 (Kans. Geol. Soc 4th Ann. Field Conf., p. 132), and 1933 (Jour. 
Geol., vol. 41, No. 1, pp. 40-43), Introduced Slieep Pen Canyon fm. for 0-68 ft. of ss., 
of Trlassic (7) age, in Union Co., NE. N. Mex., which he stated overlies Sloan 
Canyon fm. and underUes Exeter ss., "with which It has been confused." 

C. W. Sanders, 1934 (A. A. P. G. BuU., vol. 18. No. 7, p. 866). Writer believes 
Exeter «.«. is a ss. lentil In lower part of Morrison fm. 

B. H. Parker, 1934 (A. A. P. G. Bull., vol. 18, No. 11, pp. 1544-1546). Iu Cimarron 
Valley, N. Mex., Morrison fm. rests on Todllto (?) fm. (0 to 15 f t thick), which 
rests on Exeter ss. (0 to 80 ft. thick), which in places lies on Sheep Pen ss.. in 
places on the older Sloan Canyon fm., and In places on the still older Dockum 
group. The Sloan Canyon has been mistaken, by some geologists, for Morrison fm., 
which has resulted in inclusion of Exeter sS. in the Morrison. 

T h e U. S. Geol. Su rvey sti l l t r e a t s E x e t e r ss. a s a d i s t i nc t fm., o lder t h a n 
Mor r i son . 
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tExogyra arietina clay. 
tExogyra arietina marl. 

Paleontologic names for Lower Cref. beds in Tex. that were later named 
Del Rio clay. 

tExogyra ponderosa marl. 
Paleontologic narae for Upper Cret. beds in eastern Tex. that were later 

named Taylor marl. The Brownstown marl of Veatch (which in Ark. 
includes Ozan fu>.) has also been called "Exogyra ponderosa marl," 

tExogyra texana clay. 
Paleontologic name for Lower Cret. beds in Tex. later named Walnut clay. 

Extension formation. 
Upper Cretaceous: British Columbia. 
C. H. Clapp, 1912 (Canada Gool. Surv. Summ. Rept. 1911, p. 97). 

Extension breccia (intrusive). 
Ter t iary: Central Nevada (Tonopah district) . 
T. B. Nolan, 1930 (Unlv. Nev. Bull., vol. 24, No. 4, p. 17). Extension brecoia.-Hame 

has beeu locally used in Tonopah dist. for an intrusive mass of breccia whose rela
tions are best exposed in Tonopah Extension mine ; and, as it is desirable to distin
guish this mass, the name is retained here. In previous mapping this fm. has 
probably been included in either Tonopah fm. or "Montana breccia." Max. thickne.ss 
proijably in neighborhood of 1,000 ft Is younger than Mizpah trachyte, for it 
Includes fragments of that rock, and is intruded by West End rhyolite. Probably 
formed lu same general period of volcanic activity as Tonopah fm. and its associated 
flows. 

tExter sandstone. 
Same as Exeter ss., the sijelling used in original definition and most subse

quent repts, although the correct spelling of the town (in Union Co., 
N. Mex.) for which it was named is said to be Eater. The town, how
ever, is now known as Johnson. 

Fabre series. 
Pre-Cambrian: Quebec. 
R. Harvie, Jr., 1911 (Quebec Dept. Colonization, Mines, and Fisheries, Mines Branch, 

pp. 9, 15). 

Factoryville moraine. 
Pleistocene (Wisconsin stage). NE. N. Y. (Essex Co.). Named for 

Factoryville. See N. Y. State Mus. Bull. 187, 1916. 

Fagundas conglomerate. 
Term applied by J. F. Carll (2d Pa. Geol. Surv. Rept. I, pp. 38-40, 1875) 

to the coarse cgl. that appears in hill tops at Fagimdas, Warren Co., 
NW. Pa., which is said to be same as Olean cgl. memb. of Pottsville fm. 

Fairfax formation. 
Pennsylvanian (Conemaugh) : Northeastern West Virginia and western 

Maryland. 
N. H. Darton and J. A. Taff, 1896 (U. S. G. S. Piedmont folio. No. 28). Fairfaa 

fm.—Lower half has thin and impure ss. beds interstratlfled with thicker beds 
of sh. and contains two thin and poor coal beds. Upper half Is clay sh. and 
minor bands of sandy sh., with a bed ot ss. (20 ft. thick) nearly 20 ft. below top 
and an 18-inch coal bed 40 to 50 ft. below top. Upper limit of fm. is base of 
Elkgarden coal or 14-foot bed. Thickness about 300 ft Underlies Elkgarden fm. 
and overlies Bayard fm. Exposed around Fairfax, Grant Co., W. Va. 
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F a i r f a x l imes tone . 

P e n n s y l v a n i a n : N o r t h e r n W e s t Vi rg in ia . 

D. B. Reger, 1923 (W. Va. Geol. Surv. Tucker Co. Rept. pp. 130, 149, 156). Fairfax 
Is.—Hard gray Is., 2 ft. thick, vi.slble near summit of Fairfax Knob, Grant Co. 
Lies about 5 ft. beneath Pittsburgh coal npd about 3 f t above Morantown coal. A 
fresh-water deposit near top of Conemaugh series. 

F a i r f a x . 
E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t Sound r e g i o n ) . 

See u n d e r Melmont . 

Fa i r f le ld s l a t e . 
U p p e r O r d o v i c i a n : N e w York . 

L. Vanuxem, 1842 (Geol. N. Y.. pt. 3, pp. 56-80), stated that Utica si. Is Fairfield a l 
of repts, but compiler has been unable to flnd any previous use of Fairfield. W. W. 
Mather also stated (Geol. N. Y., vol. 1, p. 367, 1843) that Fairfield si. Is a 
synonym of Utica si. 

Fa i r f l e ld m e m b e r . ( I n C u y a h o g a f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h - c e n t r a l Ohio. 

J. E. Hyde, 1915 (Jour. Geol., vol. 23, pp. 65S, 657, 671). Fairfield wemh.—Alter
nating sss. and shales; the sss. typically coarse, reddish, yellowish, brown or 
bluish gray, sometimes pebbly nnd commonly in massive members, 20 to 60 ft. 
thick, with Intervening shaly members of similar thickness; the sh. strata formed 
of thin Interbedded sss. and shales, the fonher likely to be very coarse even where 
thin. Thickness 200 to 330 ft. Included in Cuyahoga fm. of Fairfleld and Hocking 
Counties. OverUes Lithopolls raemb., and underlies Black Hand memb. [restricted 
use of Black Hand]. 

N a m e d for d e v e l o p m e n t in Fai r f ie ld Co. 

Fa i r f i e ld coal g r o u p . ( I n M e s a v e r d e g roup . ) 

N a m e local ly app l i ed to b a s a l 900 ft. of W i l l i a m s F o r k fm. ( U p p e r Cre t . ) 
In Meeker , A x i a l , and M o n u m e n t B u t t e quads . , N W . Colo. U n d e r l i e s 
T w e n t y - m i l e ss . memb . and over l ies T r o u t Creek ss . memb . of l i e s fm. 
N a m e d for Fai r f ie ld mine . Meeke r quad . (See U. S. G. S. Bul l . 812C, by 
E . T . H a n c o c k a n d J . B . Eby , 1930, pp. 206, 288-230, e tc . ) 

F a l r h a v e n d i a t o m a c e o u s e a r t h m e m b e r (of C a l v e r t f o r m a t i o n ) . 

M i o c e n e : E a s t e r n M a r y l a n d . 

G. B. Shattuck, 1904 (Md. Geol. Surv. Miocene vol., p. Ixill). Fairhaven diatoma
ceous earth memb.—Characterized by presence of large proportion of diatoms 
embedded in a very flnely divided quartz matrix. Only small amount of calc 
material. Consists of (descending) 20 ft. of diatomaceous ear th ; 1 ft. white 
sand locally indurated to ss . ; and 2 to 6 f t of brownish sand. Named for 
Falrhaven, Anne Arundel Co. 

F a i r l e e g r a n i t e gneiss . 

C a m b r i a n : N o r t h e a s t e r n V e r m o n t ( O r a n g e C o u n t y ) . 

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geoi.. table opp. p. 
288), listed this name in Camb. of eastern Vt . but without definition. Probably 
named for Fairlee Twp, McCube quad.. Orange Co., or some of the geographic 
Fairlee features within that Twp. 

J. B. Hadley (letter dated April 23. 1936). In my opinion, and In opinion of M. 
Billings, the fm. referred to, but not described, by Foyles and Richardson is 
quartz monzonite, and I am calling it Fairlee quartz monzonite in rept. In 
preparation. 

F a i r m o n t s h a l e m e m b e r (of H e n n e s s e y ^^shale). 
P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a . 

F. L. Aurin, H. G. Oflicer, and C. N. Gould, 1926 (A. A. P. G. Bull., vol. 10, pp. 
786-799). Fairmont sh. memb.—The lower 250 ft. of Hennessey sh., consisting 
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largely of deep-red clay sh,, not conspicuously laminated, but blocky and breaking 
with a characteristic concholdal fracture. Has scattered thin white or greenish 
bands or streaks, rarely more than a few inches thick. Is composed of alter
nating hard and soft layers. Underlies Bison banded memb. of Hennessey sh. 
Named for exposures near Fairmont, Garfield Co. 

J. M. Patterson, 1933 (A. A. P. G. Bull., vol. 17, No. 3, pp. 253-254). Since the 
beds lying above redeflned top of Garber fm. are predominantly red sh. for 
several hundred ft., it is proposed that Fairmont memb. of Hennessey tm. include 
the beds btw. top of redeflned Garber fm. and base ot Bison banded menib. of the 
Hennessey. Par t of the Fairmont as thus redeflned vvns mapped as Garber by 
Aurin, Officer, and Gould. At least 200 ft. ot lower part of Fairmont shales are 
exposed above the Garber in Logan Co. The Fairmont is a t least 90 percent, sh., 
with thin beds and lenses of fine ss. throughout. The sh. is rod. blocky, non-

' laminated, sandy, and contains dolomitic concretions ; sun cracks locally. Lenses 
ot ss. like underlying Garber ss. occur in biisal 50 ft. of the Fairmont. The 
sss. above basal 50 ft. are finer grained than any ss. in Stillwater. Wellington, nnd 
Garber fms. ; arc reddish brown to gray, thin, cross-bedded, lenticular, and rarely 
more than 5 ft. thick. Thin dolomitic cgls. are generally found at bases of 
the sss. 

J. C. Ross, 1933 (A. A. P. G. Bull., vol. 17, No. 3, p. 255). [See under Garber ss.] 

F a i r m o n t m o r a i n i c s y s t e m . 

P le i s tocene (Wiscons in s t a g e ) : S o u t h e r n M i n n e s o t a and n o r t h e r n I o w a . 

F. Leverett, 1932 (U. S. G. S. P. P. 161, pp. 00-93). Composed of unnamed members. 
The town of Fairmont, Martin Co., Minn., stands on tiiis morainic system, which 
may blend with Gary morainic system in SW. Minn. 

tFairmount gneiss. 
Pre-Cambrian: Southeastern Pennsylvania. 
T. D. Rnnd, 1887 (2d Pa. Geol. Surv. Ann. Rept. 1888, pp. 1601-160:!). Fairmouiit 

gneiss.—Fine-grained orthoclase-aibitc-miis<:ovite gneiss which forms hill nt Fair-
mount. Differs from all other gneisses in vicinity in containing numerous veins or 
beds of granite, generally very coarse. Has been quarried at Fainnount. Is over-
lain by mica schists and liornblende schists. 

Is a part of Wissahickon fm. 

Falrmount limestone member (of Fairvlew formation). 
Upiier Ordovician: Southwestern Ohio, southeastern Indiana, and northern 

Kentucky. 
J. M. Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., vol. 20, p. 78). Falrmount or 

Dekayia aspera fteds.^AIternatlng thin-bedded bluish lss. and bluish, pale yellow
ish, or brownish shales, 80 ft. thick. Overlain by Bellevue or J/onttcwIiporo 
molesta beds and underlain by Mount Hope or Amplexoporn aeptosa beds. 

Uppe r m e m b . of F a i r v l e w fm. 

N a m e d for F a l r m o u n t , a p a r t of C i n c i n n a t i , Ohio. 

F a l r m o u n t l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l e a s t e r n I l l ino i s (Vermi l ion C o u n t y ) . 

E. F. Lines, 1912 (III. Geol. Surv. Bull. 17, pp. 59, 75). "Fairmount" la.—Important 
I*enn. Is. outcropping over area of less than 2 sq. ml. near Fairmount, Vermilion Co. 
Used in manufacture of Portland cement. Included in• McLeansboro fm. [Used 
by E. F. Lines In quotation marks and probably is economic term only.) 

J. E. I^ainar and H. B. Wiilman, 1934 (IU. Geol. Surv. Bull. 61, pp. 129-138). 
La Salle fm. Includes the 16 to 20-foot Is. In Vermilion Co. called Fairmount Is. 

tFairmount slate. 
Upper Cambrian: Northwestern Georgia (Gordon County). 
H. K. Shearer, 1918 (Ga. Geol. Surv. BuU. 34, map opp. p. 43). [Conaaauga (Fair-

mount) si. is name used on map. In text the rocks are called ••the green si. belt 
of Conasauga fm."] Although Conasauga fni. ia areally one of most important of 
Paleozoic area of Ga., the green si. deposits are confined to comparatively small belt 
along E. border of outcrop of fm. lu the slate-bearing area ot the fm. no younger 
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fms. are present. On account of folding and faulting It is impossible to say 
whether the si. beds represent top or bottom of Conasauga tm. 

Preoccupied by other uses of Fairmount. 
Named for development about Fairmount, Gordon Co. 

Fairport chalky shale member (of Carlile shale). 
Upper Cretaceous: North-central Kansas. 
W. W. Rubey and N. W. Bass, 1925 (Kans. Geol. Surv. Bull. 10, pp. 16, 40). Fairport 

chalky sh. memb. of Carlilf. sh.—Chalky sh. and thin beds of chalk, 85 ft. thick, 
forming basal memb. of Carlile sh. in Russell Co. Replaces "Ostrea shales" ot 
Logan. Underlies Blue Hill sh. memb. and overlies Greenhorn Is. Named for 
exposures a few mi. S. and W. of Fairport, Russell Co. 

Fairvlew diorite. 
Ter t iary: Central southern Colorado (Silver Cliff-Rosita Hills region). 
W. Cross. 1896 (U. S. G. S. 17th Ann. Rept., p t 2, p. 291). Fairview diorite.—Dikes 

and irregular masses. Nanied for Mount Fairview. 

F a i r v i e w f o r m a t i o n . ( I n Maysv i l l e g ronp . ) 

Uppe r O r d o v i c i a n : S o u t h w e s t e r n Ohio, s o u t h e a s t e r n I n d i a n a , a n d n o r t h 

c e n t r a l K e n t u c k y . 
R. S. Bassler, 1906 (U. S. Nat. Mus. Proc, vol. 30. p. 10). Fairview fm.—Name pro

posed to Include J. M. Nickles' divisions Mount Hope and Fairmount. About 100 
f t thick. Overlain by McMillan fm. and underlain by Eden. 

L o w e r fm. of Maysv i l l e g r o u p . 

N a m e d for F a i r v i e w H e i g h t s , C i n c i n n a t i , Ohio . 

t F a i r v i e w f o r m a t i o n . 

L o w e r C a m b r i a n : A l b e r t a a n d B r i t i s h Co lum bia . 

C. D. Waleott 1908.(Smithsonian Misc. Coll., vol. 53, No. 1804, pp. 2, 5) . Fairview 
fm.—Gray qtzitic sss., 1.000-1- f t thick on E. slope of Fairview Mtn. Base not 
seen. Underlies Lake Louise fm. Type loc. is NE. slope of Fairview Mtn. 

C. D. Waleott, 1917 (Smithsonian Misc. Coll., vol. 67. I<Sn. 1, Pub. 2444), discarded 
this preoccupied name, and Included the beds in a fm. which he named Port Mtn, 
of which they form upper part. See under Fort Mtn aa. 

t F a i r v i e w sha le . 

U p p e r D e v o n i a n : Co lo rado ( P i t k i n r e g i o n ) . 

J. M. HIU, 1909 (U. S. G. S. Bull. 380, pp. 24, 35-36). "Fairview" sh., local name for 
a mottled yellow sh., 40 ft. thick, separated from overlying buff "buckskin Is. ' by 10 
ft. of mottled red sh. and from underlying "Part ing" qtzite by 18 ft. of gray dol. 
Crops out in Quartz Creek dist. The ore of Fairview mine (TVj mi. a little W. of N. 
of Pitkin) usually lies In upper part of the dol. Just beneath "Fairview" sh. 

B. D. Crawford and P. G. Worcester, 1916 (Colo. Geol. Surv. Bull. 10). The lss. 
locally called "Buckskin lss." In Gold Brick dist. are underlain by 10 to 15 ft. of 
brownish-gray aren. shales and shaly lss., thin-bedded and ripple-marked, which are 
locaUy called Fairview ah., because they form the hanging wall In Fairvlew mine. 
They are separated from underlying white or red qtzite, locally called parting qtzite 
(but which is believed to lie stratigraphically lower than so-called "Part ing" qtzite 
of LeadvUle dist:), by 1 f t of qtzite underlain by 35 ft. of massive blue-gray or 
dark-gray sandy dolomitic Is. 

Lies in lower par t of Chaffee fm. 

Fajardo shales. 
Cretaceous: Puerto Rico. 
C. P. Berkey, 1915 (N. Y. Acad. Sci. Annals, vol. 26, p. 61). Assigned to eariy 

Cret. (?) . 

Recen t (1931 a n d 1933) r e p t s by H . A. Meyerhoff a.ssign t h i s fm. to Cre t . 
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F a l k i r k dolomite . 
S i l u r i a n ( C a y u g a n ) : W e s t e r n N e w York . 

G. H. Chadwick, 1017 (Geol. Soc. Am. Bull., vol. 28, pp. 173-174). Falkirk do!.— 
Brownish and bituminous: below massive and often producing waterfalls. Thick
ness 30 feet Underlies Scajaquada dark shales and blocky waterlimes, and 
overlies O-atka beds. Is a part of the Bertie [Is. memb. of SaUna fm.]. 

D e r i v a t i o n of n a m e n o t s t a t e d . 

Fa l l C r e e k c o n g l o m e r a t e l en t i l (of C h e m u n g f o r m a t i o n ) . 
Upper D e v o n i a n : N o r t h e a s t e r n P e n n s y l v a n i a ( B r a d f o r d C o u n t y ) a n d 

cen t r a l s o u t h e r n New Y o r k ? ( I t h a c a ? r e g i o n ) . , 
1. C. White, 1S81 (2d Pa. Geol. Surv. Rept. G,, pp. 74^70, 82, 98, 100, 236). Fall 

CrceA: cffl.—Rather coarse, very hard yellow sandrock, full of shells In lower layers. 
Contains mary.fragments of coaly material derived from carbonized plants. Bottom 
layer Is mass of shells. Type loc. Fall's Creek, in Bradford Co. Same as Cascade 
ss. and Panama cgl. 

J. P. Lesley, 1&92 (2d Pa. Geol. Surv. Final Rept., vol. 2, p. 1556). Mr. Sherwood's 
claim to have Identified FaU Creek cgl. through southern counties of N. Y. with 
Venango third oil sand rock Is hardly worth consideration. 

H. S. WilUams, 1906 (Sci., n. s., vol. 24, pp. 365-372). F a n Creek cgl lentil, top 
memb. of Chemung fm. a t Ithaca, N. Y., is interpreted to be=cgL of that name in 
Bradford and Tioga Counties, Pa. Thickness 0 to 10 ft. Overlies Wellsburg ss. 
memb. of Chemung. 

H. S. Williams, 1906 (Jour. Geol., vol. 14, p. 579). Fall Creek cgl lentil, 0 to 10 
f t thick ; top memb. of Chemung fm. at Ithaca, N. Y. 

H. S. Williams, 1907 (Am. Ass. Adv. Sci. Proc , voL 56, pp. 265-287) and 1909 
(U. S. G. S. Watkins Glen-Catatonk folio. No. 169). A thin band of cgl. In top 
of Chemung fm. at Ithaca, N. Y., is supposed to be game as Fall Creek cgl. of 
Bradford Co., Pa. It overlies Leptostrophia zone, top t>ed of Wellsburg ss. memb. 
ot Chemung. 

. W. Goldring. 1931 (N. Y. State Mus. Hdb. 10, p. 369), included Fall Creek cgL 
in Chemung of central N. Y. On p. 406 she stated : Wellsburg ss., typically exposed 
at Wellsburg, Chemung Co., contains uear top a 10-foot lentil of cgl., the Foil 
Creek cgl 

G. H. Chadwlck, 1933 (Pan-Am. GeoL, vol. 60, p. 323). In Tioga Co., Pa., the 
Dunkirk sh. includes Fall Creek cgl , which rests on true Chemung and belongs in 
Canadaway group. 

B. Willard, 1936 (Geol. Soc Am. Bull., vol. 47, No. 4, p. 593). It looks to writer 
as if Fail Creek cgl. is below Luthers Mills coquinite, perhaps 50 ft. lower. I. C. 
White's correlation of it with Cascade ss. is perhaps nearer the truth than is 
usually supposed. 

Fallia member (of Wellington formation). 
Permian: Central northern Oklahoma (Logan and Lincoln Counties). 
J. M. Patterson, 1933 (A. A. P. G. BuU., vol. 17, No. 3, pp. 243, 248-I-). FalUs 

memb. of Wellington fm.—Basal 240 ft. of Wellington fm. In Logan and Lincoln 
Counties. At least 90 percent is ss., friable, micaceous, reddish brown. Includes 
red sh. lenses with max. thickness of 20 ft. Fossil wood and imperfect barlte 
rosettes locally. Base Is In places marked by bed of dolomitic cgl. 2 ± ft. thick, 
which forms ledges in T. 15 N., R. 2 E. Tops of the shales are generally marked 
by dolomitic cgls. The sh. Increases to N.,' and W. of Stillwater probably 50 per
cent of It Is sh. Overlies Stillwater fm. Naraed for town of FalUs, sec. 29, T. 
15 N., R. 2 E., Lincoln Co. The P. O. of FaUls is about 40 f t above base of 
the ss. Contact with overlying Iconlum memb. of Wellington is shown 1 ^ mi. 
E. of Iconlum, 50 f t E. of SW. cor. of sec. 12, T. 16 N., R. 1 E., Logan Co., 
at 1,109 ± f t elev. 

Fall River sandstone. 
Pennsylvanian: Southeastern Kansas. 
Robt. Hay, 1887 (Kans. Acad. Scl. Trans., vol. 10, p. 7 and cross section). Fall 

River ss.—Massive ss., 85 ft. thick, toward top of section In Wilson Co. Overialn 
by 150 ft. of sh., ss., and Is., with alluvium and gravel at top. Separated from 
underlying Dun Is. by 145 ft. of sh., Is., and ss. 
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N a m e d for F a l l R iver , G r e e n w o o d Co. 

T h e r e is no o the r r ecord of t h i s n a m e . Accord ing to R. C. Moore, 1936 

( K a n s . Geol. Su rv . Bu l l . 22, p . 124) , D u n Is. of H a y inc luded P l a t t s b u r g , 

Vi las , a n d S t a n t o n fms. 

F a l l R i v e r s a n d s t o n e . ( I n I n y a n K a r a g r o u p . ) 

Liower C r e t a c e o u s : W e s t e r n S o u t h D a k o t a ( B l a c k H i l l s r e g i o n ) , n o r t h 
e a s t e r n W y o m i n g , a n d ( in wel l s ) s o u t h e a s t e r n M o n t a n a . 

W. L. Russell, 1927 (Am. Jour. Sci., 5th, vol. 14, p. 402). It has been shown by 
writer elsewhere (S. Dak. State Geol. and Nat. H i s t Surv. Bull. 14, 1927, In 
press) that so-called Dakota ss. of Black Hills region is in reality older than true 
Dakota, and it will be caUed Fall River fm. in this paper. Overlies Fuson fm. and 
underlies Graneros sh. [Type loc. not stated.] 

W. U Russell, 1928 (Econ. Geol., vol. 23, No. 2, pp. 138-137). The so-called Dakota 
ss. of Black Hills region is here renamed Fall River fm. According to fossil 
plants Ideiitifled by E. W. Berry It is much older than typical Dakota ss. of 
eastern Nebr. It consists of 75 ft. of sss. and interbedded shales underlying 
Graneros sh. and overlying Fuson sh. Type loc. is a t Evans quarry, on Fall 
River, below Hot Springs, Fall River Co., S. Dak. 

W. W. Rubey, 1930 (U. S. G. S. P. P. 165A, p. 5 ) . FaU River ss. is so-called 
Dakota ss. of previous repts on Black Hills region. I t is top fm. of Inyan Kara 
group, of Lower Cret. age, and named for exposures along Inyan Kara Creek 
in NE. part of Moorcroft quad., Wyo. Conformably underUes Graneros sh. and 
overlies Fuson fm. Continental except upper 20 f t , which contains marine 
fossils. 

F a l l s f o r m a t i o n . 
L o w e r Ordov ic i an ( C h a z y ) : C e n t r a l s o u t h e r n O k l a h o m a (Arbuck le a n d 

W i c h i t a M o u n t a i n s ) . 

E. 0 . Ulrlch in 1928, at N. Y. meeting of Geol. Soc. Am., exhibited a ms. chart 
(which he did not publish) in which he divided Simpson fm. of Okla. into (descend
ing) Bromide, Criner, Tulip Creek, McLish, Foils, Nebo, and Joins Ranch. In 
Feb. 1930 (U. S. N a t Mus. Proc , vol. 76, art . 21, p. 73) Ulrieh published the 
following as his subdivisions of Simpson fin. (descending) Bromide, Criner, Tulip 
Creek, Falls, McLish, Oil Creek, and Joins. C. E. Decker, however. In Dec. 1930 
(A. A. P. G. Bull., vol. 14, No. 12, p. 1495), published Ulrlch's 1928 list, as 
"reported by Dr. Chas. N. Gould." 

C. E. Decker, 1930 (A. A. P. G. Bull., vol. 14, No. 12, pp. 1498-1505), divided 
Simpson fm. into (descending) : Bromide (of Trenton and Black River age) ; Tulip 
Creek (of Black River? age) ; McUsh- (of Chazy age, and same as Falls, 
abandoned) ; Oil Creek (of Chazy age) ; Joins (of Chazy age) ; and basal cgl. 
(of Beekmantown? age). 

C. E. Decker and C. A. Merr i t t 1931 (Okla. Geol. Surv. Bull. 55, pp. 12, 98) . Fails 
Creek is approx. = McLish to E. and has been discarded. [See under McLish fm. 
On p. 28 they say : Because ot interlocking of faunas, tha t which was temporarily 
called Falls fm. has now been included In the McLish.] 

E. O. Ulrieh, 1933 (Geoi. Soc Am. Bull., vol. 44, No. 1, p. 105). Falls fm. is 
older than McLish. [See this entry under McLiah fm.] 

C. E. Decker, 1933. See this entry under Simpson fm. 

N a m e d f o r e x p o s u r e s on F a l l s Creek , in M u r r a y Co., sec . 33, T. 1 S., R. 2 E. 

t F a l l s s a n d s t o n e . 

A n a m e t h a t h a s local ly been app l i ed t o H o m e w o o d ss . memb. in s o u t h e r n 

W . Va., Iwcause i t f o r m s t h e f a l l s in K a n a w h a Rive r . 

F a l l s C i ty l imes tone . ( I n A d m i r e sha l e . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d e a s t e r n K a n s a s . 
G. E. Condra and N. A. Bengston, 1915 (Nebr, Acad. Scl. Pub., vol. 9, No. 2, pp. 9, 

17, 30). Falls City la.—Usually one massive bed, brownish mottled, soft, resinous; 
hardens on exposure. Thlckneas 3 f t to 6 f t 4 in. Lies 18 to 37 ft. above 
Asplnwall Is. 
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G. E. Condra, 1927 (Nebr. Geoi. Surv. BuU. 1, 2d ser.), named the beds overlying 
Falls City Is. and underlying Americus is. the West Branch sh., and the beds , 
underlying Falls City Is. the Aapinwall sh . ; but in 1932 he discarded Asplnwall 
sh. and named the beds immediately below Falls City Is. the Hawxby ah. On p. 
82 of 1927 rept. cited Condra stated type loc. of Falls City Is. to be in Lehmer 
quarry, sec. 32, 2 ^ ml. S. and 1% mi. W. of FaUs City, Richardson Co. 

R. C. Moore, 1936 (Kans. Geoi. Surv. BuU. 22), transferred ail beds above BrownvlUe 
Is. to Perm. (See Kans.-Nebr. chart compiled hy M. G. WUmarth,.4936.) 

F a l l s C i ty s h a l e . 

E o c e n e ( J a c k s o n ) : S o u t h e a s t e r n T e x a s ( F a y e t t e , Gonza les , K a r n e s , and 
A t a s c o s a C o u n t i e s ) . 

A. C. EUIsor, 1933 (A. A. P. G. Bull., vol. 17, No. 11, pp. 1302, 1314, etc.). Foils 
City sh..—Series of chocolate-colored bentonitic shales and carbonaceous shales 
with thin lenses of sand, in places fossUIferous. As Textularia hockleyenais is 
fonnd in these shales it is advisable to name them so as to differentiate them from 
the McElroy. The sh. also carries typical Whitsett species. Is a lower zone 
of Whitsett fm. as here defined. Type loc. Is W, of Falls City, In bed of San 
Antonio River, forming the falls of the river. Occurs In Fayette, Gonzales, Karnes, 
and Atascosa Counties. Overlies DUworth sand (basal Whitsett) and underiles 
Stone's Switch sand. 

t F a l l s C reek f o r m a t i o n . 

L o w e r O r d o v i c i a n ( C h a z y ) : C e n t r a l s o u t h e r n O k l a h o m a (.Arbuckle a n d 
W i c h i t a M o u n t a i n s ) . 

See u n d e r M c L i s h fm. 

F a l l s MOls l i m e s t o n e . (Ii9 H i n t o n f o r m a t i o n . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a a n d s o u t h w e s t e r n Vi rg in ia 

( T a z e w e l l C o u n t y ) . 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp, 295, 338). Foils Mills is.—Yellow, shaly Is., 0 to 5 ft. thick, with marine 
fossils. UnderUes Falls Mills sh. and overlies Upper Fivemlle sh . ; all members 
of Hinton group [fm.]. Type loc. along Bluestone River slightly NW. of FaUs 
MlUs, Tazewell Co., Va. Also observed In Summers Co., W. Va. 

F a l l s Mil ls s a n d s t o n e . ( I n H i n t o n f o r m a t i o n . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r i i V i rg in i a 

( T a z e w e l l C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 295, 335). Foiis Mills ss.—Greenish-gray ss., usually massive and fairly 
coarse, but in places shaly; 25 to 50 ft. thick. Underlies Lower Pluto sh. and 
overlies Falls Mills sh. ; all members of Hinton group [ tm.] . Noted in Mercer 
and Summers Counties, W. Va. Type loc. Is In edge ot TazeweU Co., Va., Just W. 
of Falls Mills Station, where It makes taUs across Bluestone River. 

F a l l s Mil ls s h a l e . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in ia 

( T a z e w e l l C o u n t y ) . 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 295, 336). Foiis ifilis sh.—A calc. or red, sandy and variegated deposit, 3 to 
50 ft. thick; lenticular ss. In lower p a r t ; marine fossils. UnderUes Falls Mills ss. 
and overlies Falls 'Mills Is . ; all members of Hinton group [fm.]. Type loc. 
along Bluestone Rfiver slightly NW. of FaUs Mills, Tazewell Co., Va. Also 
observed in Mercer and Summers Counties, W. Va. 

F a l m o u t h f o r m a t i o n . 

P l e i s t o c e n e : J a m a i c a . 

R. T. HUI, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, pp. 101-102) 
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Falmouth moraine. 
Pleistocene: Southeastern Massachusetts (Barnstable County). 
N. S. Shaler, 1898 (U. S. G. S. 18th Ann. Bept, pt. 2, pp. 553-556). 

Named for occurrence in town of Plymouth, Barnstable Co. Is of Wiscon
sin age. Present on Cape Cod. 

Falmouth pegmatite. 
Pre-Carboniferous ( ? ) : Southwestern Maine. 
F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 175). Falmouth pegmatite.—^oimal 

medium to very coarse-grained pegmatite, occurring as dikes. With it is associ
ated a fine-grained white or Ilght-gray garnetlferous aplite. Intrudes Berwick 
gneiss. Assigned to pre-Carbf. (?). Named for exposures in Falmouth Twp, 
Cumberland Co. 

On 1933 geol. map of Maine, by A. Keith, these rocks appear to be included 
in pre-Camb. 

tFalse Dove limestone. 
See under Ward Is. 

Famine series. 
Devonian : Quebec. 
B. R. MacKay, 1921 (Canada Geol. Surv. Mem. 127, pp. 12, 31). 

Fanney rhyolite. 
Ter t ia ry : Mogollon district. New Mexico. 
H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). The only rock In Mogollon dist in 

which spherulltlc texture is prominent. Thickness 0 to 1,200 ft. Older than Last 
Chance andeslte and younger than Mineral Creek andesite. 

Named for prominent outcrops in vicinity of Fanney mine, on Fanney 
Hill. 

Fant meta-andesite. 
Middle Jurass ic : Northern California (Taylorsville region). 
J. S. DIUer, 1908 (U. S. O. S. Bull 353). Fant meta-andesite.—Altered andesltic 

fiows and tuff cgl., of greenish to reddish brown color. Thickness more than 150 ft. 
Is younger than Hardgrave ss. and older than Thompson Is, 

Named for an unidentified locality near Taylorsville. 
This fm. has been classified as Lower Jurassic, but according to C. H. 

Crickmay, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, pp. 80-81), it is Middle 
Jurassic, and he calls the fm. Fant volcanics. 

Fant tuff member (of Catahoula tuff). 
Tertiary (lower Miocene or Oligocene) : Southwestern Texas Coastal Plain. 
T. L. Bailey, 1926 (Unlv. Te^ BuU. 2645, pp. 46. 65, 66-80, 178-179). Fant memb. 

of Gueydan fm.—Essentially a number of beds of indurated creamy-white mud-
flow tuff, which commonly shows sun cracks, interstratified with friable grayish-
white air-deposited tuffs and greenish-gray or purplish-pink fluviatile clays and 
sandy clays. Thickness 12 to 255-f ft. Basal memb. of Gueydan fm. Grades 
into overlying Soledad memb. of Gueydan fm., and rests on Frio fm. and on Fayette 
fm. with probable dlscon. and overlap. Named for numerous exposures near Fant 
City, northern Live Oak Co. Assigned to Olig., as it grades laterally into Cata
houla ss. 

The Gueydan fm. is same as Catahoula tuft, and "Gueydan" has been dis
carded: The fm. is of either Olig. or lower Mio. age. The U. S. Geol. 
Survey and the Tex. Geol. Survey (as recorded In Univ. Tex. Bull. 3232, 
1933) include Fant tuff in Catahoula, but A. C. Ellisor, 1933 (A. A. P. G. 
Bull., vol. 17, No. 11), includes it in underlying Frio clay. 
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F a r a l l o n G r a n d e brecc ia . 

O l igocene : Cuba . 

S. Taber, 1934 (Oeol. Soc. Am. Bull., vol. 45, No. 4, p. 581). 

F a r g o l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d s o u t h w e s t e r n I o w a . 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Scl. Pub., vol. 9, No. 2, pp. 15, 
26, 27). Fargo is.—Exposed btw. Weeping Wattr Valley and Walnut Creek, from 
4 ml. NW. of Fargo to near Rulo, and In spur S. of Rulo. Makes prominent cUff 
In vaUey side near Fargo, the type loc. One-half ml. N. of Fargo It consists of: 
(1) Bluish, massive, brittle is., I'/d to 2 f t thick, which makes a natural riprap 
along river bank; (2) dark-blue, carbonaceous, clayey to sandy sh., 5 f t . ; (3) Is., 
4 ft., in 3 beds. Separated from overlying Preston [Emjwrla] Is. by 14 to 34 ft. of 
sh. and from underlying Burlingame Is. by 11 to 29 ft. of sh. 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 63, 66, 67). "Fargo" la, of 
Condra and Bengston Is Wakarusa Is., which has priority. 

F a r g o m o r a i n e . 

P l e i s t o c e n e : N o r t h w e s t e r n N e w Y o r k ( Je f fe rson C o u n t y ) . 
A. F. Buddington, 1934 (N. Y. State Mus. Bull. 296, pp. 43-44). Extends NE. and 

SW. through Fargo, Antwerp quad., Jefferson Co. 

F a r i a s beds . 

Upper C r e t a c e o u s : S o u t h w e s t e r n T e x a s ( M a v e r i c k C o u n t y ) . 
F. M. Getzendaner. 1931 (Tex. Univ. Bur. Econ. GeoL, Min. Res. of Tex., p. 130). 

Farias beds i.s name provisionally suggested for a series of beds not described in 
existing literature. Known only from Humble Oil & Refining Co. No. 1 Sullivaii 
and No. 1 City Nat. Bank, the latter In Dimmit Co. Thickness 0 to 900 ft. Top 
200 ft. very glauconitic, with nonlignitlc sandy shales and Impure sss . ; middle 400 
f t very lignitic, but containing raarine fauna ; basal 325 ft. very micaceous calc. 
sandy shales with a prolific ralcrofauna of basal Navarro. [In section of Maverick 
Co. these beds are placed below Olmos fm. and above San Miguel fm. Derivation 
ot name not stated.] 

F a r i a n d . 

N a m e app l i ed by C. [R . ] K e y e s ( P a n - A m . Geol., vol. 46, 1926) to 75 ft. of 

lss. in u p p e r p a r t of K o o t e n a i fm. of Mont . D e r i v a t i o n of n a m e n o t 

s t a t e d . 

F a r l e y l i m e s t o n e bed. ( I n L a n s i n g ? f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n Missour i , e a s t e r n K a n s a s , a n d s o u t h e a s t e r n 

N e b r a s k a . 
H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13, 2d ser., pp. 29, 

155). Farley la. bed.—Ranges from a thin layer of calc. sh. to a bed of Is. 10 ft. 
thick, seemingly disappearing to NE. Divides Lane sh. merab. of Lansing fm. into 
two parts, the overlying beds being aren. and the underlying beds chiefly arglll. 
Is bed No. 100 of Broadhead's section. Named for exposures near Farley, Platte 
Co., Mo. 

R. C. Moore, 1931 (Kans. Geol. Soc. 5th Ann. Field Conf. correction char t ) , named 
the sh. overlying Farley Is. the Bonner Springs sh. and the sh. underlying it the 
Island Creek sh., and Included all of them in Kansas City group. 

Acco rd ing to N. D . Newell , 1935 ( K a n s . Geol. S u r v . Bul l . 2 1 ) , t h e L a n e sh . 

of H i n d s a n d G r e e n e is y o u n g e r t h a n t r u e L a n e sh. a n d c o r r e s p o n d s t o 

u p p e r p a r t of W y a n d o t t e Is. a n d ove r ly ing B o n n e r S p r i n g s sh. of M o o r e 

a n d N e w e l l ; a n d F a r l e y Is. is u p p e r m e m b . of t h e i r W y a n d o t t e Is. T h i s 

c lass i f lcat ion is fol lowed by R. C. Moore , 1936 ( K a n s . Geol . Su rv . Bul l . 22, 

pp. 45, 120, 122) . Moore d r a w s t o p of K a n s a s C i ty g r o u p at t op of B o n n e r 

S p r i n g s sh. Tlie.'^e c h a n g e d def in i t ions h a v e no t ye t been cons ide red by 

U. S. Geol. S u r v e y for i t s p u b l i c a t i o n s . 
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Farmington sandstone member (of Kirtland shale). 

Upper Cretaceous: Southwe.stern Colorado and northwestern New Mexico. 

C. M. Bauer, 1916 (U. S. G. S. P. P. 98K). Farmington s s memb. of Kirtland ah.— 
Brown resistant ss., varying in thickness up. to 455 ft., where it forms bluff on San 
Juan River. To S. it Is gradually replaced by lenses of sh. Where thickest It lies 
271 f t above base of Kirtland and 110 ft. below top of Kirtland. Farther S. It 
Is 20 ft. thick, Ues 40 ft. below top of the Kirtland and 830 ft. above base of Kirt
land, and still farther S. it is represented only by isolated ss. lenses in the Kirtland. 

J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134). Farmington aa. memb. Is 0 to 480 tt. 
thick, and of fluviatile origin. Is well exposed near Farmington, San Juan Co., 
N. Mex. 

Farmington shale. (In McLeansboro formation.) 
Pennsylvanian: Central western Illinois (Fulton County). 
T. E. Savage, 1927 (Am. Jour. Sci., 5th, vol. 14, p. 309), appUed Farmington ah. to 

that part of McLeansboro fm. of Fulton Co. underlying Lonsdale Is. and overlying 
coal No. 7. Thickness and derivation of name not stated, but probably named for 
the town in Fulton Co. 

Farm Ridge moraine. 

Pleistocene (Wisconsin stage) : Northeastern Illinois. See F. Leverett, 

1899 (U. S. G. S. Mon. 38, pp. 260-261). Farm Ridge of La Salle Co. is 

same as Orand Ridge. Named for Farm Ridge P. O,, La Salle Co. Now 

said to be same as Chatsworth moraine. 

Farnham limestone. 

Ordovician: Quebec. 

R. W. Ells, 1896 (Canada Geol. Surv., n. s., vol. 7, pp. 17J, 25J to 27J) . Included 
In Trenton. 

Fa r re r non-coal-bearing member (of Price River formation). 

Upper Cretaceous: Central eastern Utah (Book Cliffs). 

D. J. Fisher, 1935 (U. S. G. S. Bull. 852). Top memb. of Price River fm. btw. 
Sunnyside and Colo. State line. Somber-colored sss. and greenish tinged gray sh., 
410 to 1,095 ft. thick. OverUes Neslen coal-bearing memb. Contains fresh-water 
fossils. Named for local mine in Coal Canyon. Has been traced eastward into 
Colo., where it seems approx. = "undiff. part of Mesaverde" ot W. T. Lee in 
Grand Mesa. 

Far Rockaway gravels. 

Ter t iary: Southeastern New York (Long Island). 

J. B. Woodworth, 1901 (N. Y. State Mus. Bull. 48, pi. 1, map). Yellow gravels 
overlying Cret. clays and sands and underlying Pleist. gravels In Oyster Bay and 
Hempstead quads. Assigned to pre-PIeist. [On 1901 geol. map of N. Y., by F. J . 
H. Merrill, these gravels were assigned to Neocene.] 

F a s h i n g c lays . 

Eocene ( J a c k s o n ) : S o u t h e a s t e r n T e x a s (Kai-nos C o u n t y ) . 

A. C. Ellisor, 1933 (A. A. P. G. Bull., vol. 17, No. 11, pp. 1302, 1315, etc.). Fashing 
clays.—Fossiliferous bentonitic green clays, weathering to heavy sticky clay. 
Typically exposed In creeks around town of Fashing. Crop out from Frio River 
to W. part of Karnes Co. Thickness 110 ft. in vicinity of Whitset t ; absent (on 
surface and in wells) in W. part of Karne.s Co. Overlies CaUiham sand and 
underlies Olmos sand, all zones in Whitsett fm. as here defined. 

F a u l c o n e r l imes tone m e m b e r (of P e r r y v i l l e f o r m a t i o n ) . 
M i d d l e O r d o v i c i a n : C e n t r a l K e n t u c k y . 

A. F. Foerste. 1912 (Denison Univ. Sci. Lab. Bull. 17, pp. 23, 32, 131, 132). Farther 
eastward, I'speciaily btw. Danville and Harrodsburg, along the railroad, this lower 
part of the Perryville [mcnib. of Lexington Is.] Is even more richly supplied with 
slllclfled fossils, and the rock i.s whiter and less distinguishable from the so-called 
dove-colored lss. at the top [of the rerryvil le] . Should any separate designation 
for the lower layers with the siUcifled fossils be desirable, the term Faulconer la. 
will serve. 
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A. M. Miller, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, pp. 317-342). Fauiooner 
memb. ot PerryvlUe Is a gastropod horizon, 6 to 8 ft. thick, underlying Salvlsa 
memb. of PerryvlUe and overlying Flanagan. 

A. F. Foerste, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, pp. 389, 420-430). 
Faulconer memb. of Perryville bed is 20 to 25 ft. thick; consists of flne-grained 
Is.,, grayish or bluish brown, usually c.ontalnlng many gastropods and underlain 
locally by coarser-grained gray Is. Is overlain by Salvlsa memb. and underlain 
by Woodburn bed, the top memb. of the Flanagan. 

Named for Faulconer, Bbyle Co. 

Faxon limestone. 
Pre-Cambrian: Northern New York (Adirondacks). ' 
H. L. AUlng, 1918 (N. Y. State Mus. Bull. 199). Faxon Is.—Sometimes pure Is., but 

more frequently siliceous. Thickness 0 to 20 ft. Included In GrenvlUe series. 
Caps "Dixon" schist. Underlies Swede Pond qtzite. Type loc. Faxon Pond, 
Warren Co. 

H. L. Ailing, 1919 (Am. Jour. Sci., 4th, vol. 48, pp. 52-53). Fairon Is. is most 
erratic memb. of GrenvlUe series. At type loc, along shore of Faxon Pond, near 
Graphite, Warren Co., it lies above "Dixon" schist (preoccupied name), but It Is 
absent at Hague and at mines in South Bay dist., along shore of Lake Champlain. 
It seems to be conflned to interior of area. About 3Mi miles W.-NW. of Potters-, 
ville it is represented by two beds of paramphibollte separated by a stratum of Is., 
and appears to be replacing Swede Pond qtzite by progressive overlap. At some 
localities it seems to depart from its normal position and to occur within the 
"Dixon" graphite schist and even beneath It as weU. It may be same as Chester
field Is. of Geo. W. Smith property, S. of CUntouvlIIe. 

F a y e t t e b recc ia . 

Midd le D e v o n i a n : N o r t h e a s t e r n Iowa . 

W J McGce, 1884 (10th Census, vol. 10. Rept. on Building stones, pp. 262-263). 
Fayette breccia.—Bed consisting of angular fragments of compact, brittle Is. 
embedded In matrix of similar material. Occurs a t Fayette [Fayette Co.], Quas-
quetou [Buchanan Co.], and elsewhere. 

W. H. Norton, 1894 (Iowa Acad. Sci. P roc , vol. 1, pt. 4, pp. 22-24). Fayette 
breccia of McGee includes (descending): (1) Fragments, fossiliferous and shaly. 
involving several life zones of Cedar Valley Is. ; (2) fragmental masses of tough 
gray crystalline or semicrystalllne heavy-bedded Is., which should be separated 
from Cedar Valley Is. ; (3) fragments of hard drab unfosslliferous [fossiliferous?] 
is. of flnest grain, often thinly bedded, the Oyroceraa beds, here named Upper 
Davenpori beds; (4) huff or brown matrix, fragments small, unfossillferoiis, named 
Lower Davenport beda. Overlies Kenwood beds. 

W. H. Norton, 1895 (Iowa Geol. Surv. vol. 4) . Fayette breccia of McGee Includes 
Upper Davenport beds (&yroceras beds) and Lower Davenport beds, the 2 top 
members of Wapslpinlcon is., which Is overlain hy Cedar Valley Is. 

S. Calvin, 1898 (Iowa Geol. Surv. vol. 8) . Fayette breccia Includes (descending) : 
(1) Spirifer pennatus beds, 8 to 12 f t ; (2) barren bed, 10 to 15 f t ; (3) 
Oyroceraa beds, 5 f t ; (4) true brecciated beds, 15 to 20 ft. Is top part of 
Wapslpinlcon stage and younger than Independence sh. of Wapslpinlcon. 

T. E. Savage, 1905 (Iowa Geol. Surv. vol 15). Fayette breccia, 33 f t thick, consists 
of diverse lss. brecciated. Is top nienib. of Wapslpinlcon stage and in Benton Co. 
uncon. overlies Coggon beds of Wapslpinlcon stage. Includes Upper Davenport 
and Lower Davenport. 

W. H, Norton, 1921 (Iowa Geol. Surv. vol. 27, p. 413i. Wapslpinlcon brecciated beds 
Include (descending) Spirifer pennatus beds. Upper Davenport, Lower Davenport, 
Independence, Otis (Cedar Valley phase). Otis (Vinton phase), Coggon phase, and 
Bertram. [These are described under the following headings: Upper Davenport 
breccia. Lower Davenport breccia. Independence breccia, Otis breccia, and Bertram 
breccia.] 

N a m e d for F a y e t t e , F a y e t t e Co. 

F a y e t t e s a n d s t o n e . (Of J a c k s o n age . ) 

E o c e n e : E a s t e r n a n d s o u t h e r n T e x a s a n d n o r t h w e s t e r n L o u i s i a n a . 

E. T. Dumble and R. A. F. Penrose, Jr., 1890 (Tex. Geol. Surv. 1st Ann. Rept , pl. 3, pp. 
xxxlii, 17, 47, 67, 58, 63). Fayette beils.—Sands, sss., c?ays, and lignites, more or 
less calc, 300 to 400 ft. thick, overlying uppermost fossiliferous stratum of Marine 
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Tert. (siUceous and glauconitic sands and white, brown, and black clays with Ugnite) 
and tmderlylng Qnat. Coast clays, on Brazos, Colorado and Rio Grande. [As thus 
deflned includes, a t base, Yegua fm.] 

E. T. Dumble, 1893 (Brown coal and lignite of Texas, pp. 124, 154). Fayette div.— 
Gray sss. interstratified with gray clays and gray sands, 20 to 200 f t thick, 
Uncon. underiles Lapara beds, and overlies Yegua dlv., originally included in 
Fayette. ' 

B. T. Dumble, 1894 (Jour.. Geol., vol. 2, pp. 549, 552). Fayette aanda restricted 
to series of sands (coarse and angular) and sss. with some clays, which contain 
large amount of opaline and chalcedonlc materials, overlying Yegua clays and 
underlying Frio clays. 

A. Deussen. 1324 (U. S. G. S. P. P. 126). Fayette ss., 800 ft. thick, underUes Frio 
clay and overlies Yegua fm. in coastal plain of Tex. W. of Brazos River. 

E. T. Dumble, 1924 (A. A. P. G. Bull., vol. 8, No. 4, pp. 424-^38). Fayette of type 
section uncon. underUes Frio group and overiies Yegua fra. The upper 500-(- ft. 
Is of Jackson age, and Is here named fVhitsett beds. The lower p a r t or true 
Fayette, Is 150± ft. thick, is uncon. overlain and overlapped by Whitsett beds, 
and is of Claiborne age. These lower beds are here named Lipan beds. Their 
separation from the Jackson is made necessary by uncon. a t their top. 

T. L Bailey, 1926 (Unlv. Tex. BuU. 2845). Fayette fm. is 135-1- ft. thick. In SW. 
coastal plain of Tex. Is largely sss., but Includes clay and sh. Conformably 
underlies Frio fm. and overlies Yegua clay. Is basal fm. of Jackson group. 

M. A. Hanna, 1929 (A. A. P. G. Bull., vol. 13, p. 384). Age assigned to Fayette as. 
In literature has ranged from Lower Claiborne (Eocene) to Mio. Work of Deussen, 
Matson, and Berry, and later work by Bailey (Unlv. Tex. Bull. 2645, 1926), 
seems sufficient deflnltely to allocate the Fayette, or, to quote Deussen, "the 
Fayette ss. lies above Jackson fm., is overlain by Catahoula." Bailey's Gueydan Is 
approx. = Deussen's Catahoula. Miss Alva C. EUIsor has stated to writer that she 
has verifled this position of Fayette on the surface, and tbe work of the writer has 
verifled it in subsurface. It Is In sense of Upper Jackson that Fayette Is used in 
this note. 

F. B. Plummer, 1933 (Unlv. Tei . Bull. 3232, p. 681). Fayette is employed as a 
fm. name for Tex. s trata btw. Yegua below and Catahoula or Frio above, and 
Jackson as a group name to designate ail Eo. strata above the Claiborne. [In 
this publication Frio was referred to Olig., thus making Fayette and Jackson equiv.] 
Whitsett Is upper merab. of Fayette fm. (Jackson, Eocene). 

A. C. EUIsor, 1933 (A. A. P. G. Bull., vol. 17, No. 11, p. 1302). Jackson group 
divided Into (descending) Whitsett fm., McElroy fm., and Caddell fm., which 
are = Fayette of U. S. G. S. 

A. Deussen, 1934 (A. A. P. G. BuU., vol. 18, No. 4, p. 501). Jackson group is here 
divided into (descending) Whitsett, McBIroy, and Caddell, following 1933 classifica
tion of Miss ElUsor ; and, also following Miss Ellisor, Fayette Is abandoned and 
JVhitaett Is substituted. 

W. L. Goldston and G. D. Stevens, 1934 (A. A. P. G. Bull., vol. 18, No. 12, p. 1639). 
Fayette Is divided into (descending): (1) Fayette (Whitsett) ; (2) McElroy; and 
(3) CaddeU. 

A. Deussen, and E. W. K. Andrau, 1936 (A. A. P. G. Bull., vol. 20, No. 5, p. 540). 
Jackson group, following Miss Ellisor, is here divided Into Whitsett fm. (substituted 
for Fayette, which is abandoned), McElroy fm.,'and Caddell fm. 

T h e U. S. Geol. S u r v e y ' s p r e s e n t defini t ion of F a y e t t e ss. (of J a c k s o n a g e ) 

Inc ludes in t h e fm. aU beds in e a s t e r n T e x . below F r i o c lay a n d above 

Yegua fm. 

N a m e d for F a y e t t e Co., Tex. , b u t F . B . P l u m m e r s t a t e s (Un iv . T e x . Bul l . 

3232, 1933, p . 681) : T h e sect ion exposed a t L i p a n Hi l l s , a s desc r ibed by 

D u m b l e in h i s final [1924] d e s c r i p t i o n of t h e F a y e t t e is n o w r e g a r d e d a s 

t h e t y p e sec t ion of t h e F a y e t t e fm. 

A. C. Ellisor, 1936 (Gulf Coast oil flelds, A. A. P. G., p. 474). As U. S. G. S. has 
used the name Fayette as synonymous with the name Jackson and Is using Fayette 
to Include all Jackson sediments, F. B. Plummer of Bur. of Econ. Geol., Univ. of 
Tex., suggested dropping the name Fayette for the upper, third fm. of Jackson 
group. As the name is now applied as a group name It can not be delimited as a 
fm. The name Whitsett has been selected for former Fayette of the writer. 
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t F a y e t t e s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n V i rg in i a . 

M. R. CampbeU and W. C. MendenhaU, 1896 (\j. S. G. S. 17th Ann. Rept., pt. 2, pp. 
487, 497). Fayette as.—Massive cliff-making cgl., • practically without bedding 
planes, reaching its greatest development at Nuttcill, where It is 110 ft. thick 
and overlain by soft ss. or sandy sh., which makes no showing In outcrop, but 
which is a portion of the Fayette, as shown at type loc. and at other points down 
the river. Total thickness of fm. 180 to 220 ft. At Gaymont the fm. is com
posed of two plates of coarse ss. or cgl., the lower somewhat more massive than 
the upper, the interval htw. being composed of soft es. and sandy sh. Underlies 
Kanawha fm. and overlies SeweU fm. 

P reoccup ied . Rep laced by N u t t i l l ss. , w h i c h Is t r e a t e d a s a lent i l in Sewel l 

fm. 
N a m e d for F a y e t t e S t a t i on , F a y e t t e Co., W. Va. 

F a y e t t e g a s sand . 

Local economic t e r m for a g a s s and in F a y e t t e d i s t , NW. Ala. Bel ieved 
by M. J . M u n n t o l ie a t hor izon of Black Creek coal g r o u p of P o t t s v i l l e fm. 

( P e n n . ) . 

F a y e t t e v i l l e s h a l e . 

Mis s i s s ipp ian ( C h e s t e r ) : N o r t h e r n Arkan.sas a n d n o r t h e a s t e r n a n d c e n t r a l 

e a s t e r n O U a h o m a . 

F. W. Slmonds. 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 4, pp. 26, 42-49) . 
Fayetteville sh.—Chiefly black but also bluish and even yelldwlsh-brown sh. Thick
ness 150 to 175 ft. In Washington Co., Ark., underlies Batesville SB. and overlies 
Wyman ss. [Iu this rept. Slmonds gave following downward succession of fms: 
Archimedes [Pitkin] Is . ; MarshaU sh., 0 to 80 f t ; Batesville ss., 10 to 60 f t ; 
Fayetteville sh., 150 to 175 t t . ; Wyman ss., 2 to 9 f t . ; Boone chert and cherty Is.] 

G. 1. Adams and E. 0 . Ulrieh^ 1904 (U. S. G. S. P. P, 24), corrected the miscorrela-
tions made in above rept., and described the following as correct s t ra t . succession 
(downward) : Pitkin ("Archimedes") Is.; Wedlngton ss. underlain by Fayetteville 
sh. ( = MarshalI sh. of Slmonds) ; true Batesville ss. ( = s s . exposed at type loc. of 
Wyman ss.) ; Moorefleld sh. (mistaken for FayettevlUe sh. by Slmonds) ; and Boone 
Is. ; and stated that Wedington ss. seems to be the ss. called Batesville by Slmonds. 

G. I. Adams and E. 0 . Ulrlch, 1905 (U. S. G. S. Fayettevllle folio. No. 119) treated 
Wedlngton ss. as a memb. near top (In places at top) of FayettevlUe sh., and this 
is StlU the approved deflnition. In Okla. this ss. lies near middle of Fayettevllle 
sh. ; in Ark. it Ues 0 to 70 f t below top of the Fayetteville. 

N a m e d for F a y e t t e v l l l e , W a s h i n g t o n Co., Ark. , in va l ley of W e s t F o r k of 
W h i t e R ive r . 

F e d e r a l Hi l l beds . ( I n P a t a p s c o f o r m a t i o n . ) 

L o w e r C r e t a c e o u s : N o r t h e a s t e r n M a r y l a n d . 

L. F. Ward, 1905 (U. S. G. S. Mon. 48, pp. 566-569. 698). Federal Hill beds— 
Plastic or aren. clays, 50 ft. thick, forming basal part of Patapsco fm. at Federal 
HIU, in Baltimore. 

F e l c h s c h i s t . 

P r e - C a m b r i a n ( m i d d l e a n d l o w e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( F e l c h 

M o u n t a i n a n d C a l u m e t d i s t r i c t s ) . 

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 62, pp. 303, 307). Fcich 
schiat.—Schists, more than 200 ft. thick, lying btw. RandviUe dol. below and 
Vulcan fro. above. They do not outcrop in Felch Mtn dist., but have been pierced 
by many drill holes. Are exposed, however, at Calumet, where they have identical 
characters of schist here named Felch achiat. They are chiefly fine-grained mica 
Bchlsts containing garnet and tourmaline. Near contact with Vulcan fm. they be
come more siliceous and more ferruginous. Were called "Mansfleld schists" by 
Smyth and correlated with slates at Mansfleld and Michigamme Mtn. But slates 
at Mansfield are older than any in Pelch Mtn d i s t The fm. Is therefore named 
for typical development a t Felch Mtn. Assigned to upper Huronian. 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. S. 0 . S. P. P. 184), assigned Felch-
aohiat to middle and lower Huronian. 
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tPelch Mountain iron-bearing series. 
A term appUed by C. R. Van HUe in 1892 (U. S. G. S. Bull. 86, p. 195, and 

U. S. G. S. Mon. 19, p. 4735 to the lower Huronian rocks of Pelch Mtn 
dist., Mich. Later, upper and lower Huronian were found to be present 
there, and in 1909 (U. S. G. S. Bull. 360, pp. 317-318, by C. B. Van Hise 
and C. K. Leith) the "Lower Felch Mountain" was said to correspond to 
lower Huronian and the "Upper Felch Mountain" to upper Huronian. 

Felix siltstone. 
Miocene (middle) : Southern California (Kettleman Hills). 
H. V. Dodd and E. J. Kaplow, 1933 (Calif. Oil Flelds, Calif. Dept. Nat. Bes., Dlv. 

Oil and Gas, vol. 18, No. 4, pis. 1, 2). Felix ailtatone, 50 ± ft thick in weUs in 
North Dome, Kettleman Hills. OverUes Whepley sh. and is overlain by a consider
able thickness of flne gray sands. Contains abundant Sporbo at base. Included In 
Temblor. Occurs In Felix, Huffman, and other areas [leases] in North Dome, lying 
at 2,885 ± ft. depth. 

tfence-post limestone. 
Upper Cretaceous: North central Kansas. 
See under ^Downs Is. 

Fennell formation. 
Cambrian or pre-Cambrian: British Columbia. W. L. Uglow, 1922 (Canada 

Geol. Surv. Summ. Rept. 1921, p t A, p. 77). 

Fentress shale division. (In Lee formation.) 
Pennsylvanian: Northern Tennessee (Fentress and Pickett Counties). 
L. C. Glenn, 1925 (Tenn. Geol. Surv. Bull. 33B, pp. 276, 384, 385). Fentreaa ah. diii.— 

Name proposed for the part of Lee fm., in Fentress and Pickett Counties, (lencath 
Rockcastle ss. Consists mainly of shales (fine clay shales and sandy shales), but 
may contain some beds of ss. and usually has two coal horizons, one just above Its 
base and the other not over a score or two of ft. below Its top. The shales change 
locally along the bedding Into shaly ss. Thickness ot the dlv. may be as much as 
175 ft. Laid down on irregular eroslonal surface of Pennington*^ fm. (Miss.). 
Upper part has been cut away locally at least [Type loc not stated, but 
presumably the beds were named for their development in Fentress Co.] 

Fergrus Falls moraine. 
Pleistocene (Wisconsin stage) : Western Minnesota and South Dakota. 
W. Upham, 1888 (Minn. Geol. and Nat Hist. Surv., vol. 2, pp. 545, 549, 570, 605, 

625, 653). Named for occurrence at Fergus FaUs, Minn. 
F. Leverett, 1932 (U. S. G. S. P. P. 161). The Fergus FaUs moraine is a part of 

Bigstone morainic system. 

Ferguson gypsum inember (of Blaine gypsum). 
Permian: Western Oklahoma. 
C. N. Gould, 1902 (Okla. Geol. Surv. 2d Blen. Rept, pp. 42, 47). Ferguaon gyp. 

memb. of Blaine div.-—Almost pure white to dirty brown gyp. forming basal 
memb. of Blaine div. Overlain by red sh. Older than Medicine Lodge gyp. 

N. Evans (1931) suggests abandoning Ferguson. (See 1931 entry under Medicine 
Lodge gyp. memb.) 

Named for Ferguson, Blaine Co. 

tPernandan system. 
Pre-Cambrian (Llano series). Central Texas. 
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept, pi. 3, 

pp. Ivi, 267-276). Fer«tl«don ayatem.—Consists of (descending) : (1) Important 
calc. series; (2) slaty schists, largely chlorltic but as a rule not foliated; (3) 
carbonaceous schists; (4) magnetite, sometimes with .hematite, 50 ft.; (5) 
flne-grained quartz rock; (6) thick series of mica schists; (7) tough horn
blendlc schists probably of detrltal origin. Nos. 6 and 7 named Valley Spring 
aeries; Nos. 2 to 5 Inclusive, named Iron Mtn aeries; No. 1 named Cliok aeries. 
Overlies Bumetan system and underlies Texan system. 
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N o w inc luded i n L l a n o se r ies , w h i c h i s d iv ided i n t o P a c k s a d d l e sch is t 

( d a r k - c o l o r e d ) a n d Val ley S p r i n g gne i s s ( l igh t -co lored gne i s ses a n d 

s c h i s t s ) . 

N a m e d for S a n F e r n a n d o Creek , L l a n o Co. 

F e r n a n d o g r o u p . 

P l iocene a n d l o w e r P l e i s t o c e n e : S o u t h e r n C a l i f o r n i a (Los Ange les a n d 

V e n t u r a C o u n t i e s ) . 

G. H. Eldridge and R. Arnold, 1907 (U. S. G. S. Bull. 309). Fernando fm.— 
A variable series of cgls., sss., and aren. clays ; thickness 1,500 to 8,000 ft. and 
possibly several thousand ft. raore. Fernando is term applied by Homer Hamlin 
a number of years ago, on unpublished maps, to Include the siliceous sh. skhrting 
the aides of San Fernando Valley, Los Angeles Co., which is general equiv. of 
aU post-Modelo and preSaugus beds In Santa Clara province. Uncon. overUes 
Modelo fra. in Santa Clara d i s t and Puente fm. in Puente HlHs region and Los 
Angeles dist. Uncon. underlies Pleist. sand and gravel. 

W. S. W. Kew, 1924 (U. S. G. S. Bull. 753). Fernando group.—Restricted to 
post-Mlo. beds and divided Into two fms., Saugus fm. (2,000 ft. thick) above 
and Pico fm. (4,000 f t thick) below. Both of these fms. are present at Fernando 
type loc , and are separated by an uncon. Is uncon. overlain by Pleist. terrace 
deposits and rests uncon. on Modelo fm. Fossils indicate it is of lower PUo., 
upper Plio., and lower Pleist. age. 

F e r n Glen l i m e s t o n e . (Of Osage g roup . ) 

M i s s i s s i p p i a n : E a s t e r n Missour i a n d s o u t h w e s t e r n I l l ino is . 

8. Wellerj 1906 ( S t Louis Acad. Sci. Trana, vol. 16, p. 438). Fern Glen fm.— 
Red Is., with greenish blotches; chert band at top and some chert scattered 
through i t ; 8<^ ft. thick; containing Kinderhook fossils and underlain by 6 
f t of probably softer red calc. sh., which is not exposed but which prot>ably belongs 
to Pern Glen fm. and is separated from underlying Buahberg ss. by 4 ft. of 
hard, somewhat crystalline yellow or gray Is. The Fern Glen is overlain by 
crystalline greenish gray Is. which probably belongs to Burlington Is. 

S. Weller, 1909 (Geol. Soc Am. Bull., vol. 20, pp. 265, 269, 322). Fern Glen fm.— 
Near Fern Glen Station, 20 ml. W. of St. Louis, central eastern Mo., consists of (de
scending) : (1) Greenish calc. shales with much chert, 14 ft . ; transition beds to 
overlying BurUngton Is., but contains same faiuia as beds 2 and 3, below; (2) red 
calc. shales, with 6-Inch persistent chert hand at top, 12 f t ; (3) hard, red, 
crystalline Is., with many crlnold stems and other foasUs, 14 f t Eests on [so-
caUed] Chouteau Is. Included in Kinderhook. LithologlcaUy and faunally 
closely resembles St. Joe marble. 

E. O. Ulrlch, 1911 (Geol. Soc. Am. BuU., vol. 22, pi. 29), assigned Fern Glen 
to Osage group, and deflned It as underlying Lower Burlington, as younger than 
Chouteau Is., and as uncon. overlying his Sulphur Springs fm. 

The Mo. Geol. Surv. 1922 and 1926 geol. maps of Mo. assigned Fern Glen 
to Osage group. 

S. WeUer, 1926 (Jour. Qeol., vol. 34, pp. 320-335). Fern Glen la a manifestation 
of the very lowest Burlington. 

S. Weller and S. St. Clalr, 1928 (Mo. Bur. Geol. and Mines vol. 22, 2d ser., table 
opp. p. 30, p. 155), assigned Fern Glen to Osage group, but stated (p. 1 6 6 ) : 
A consideration of all data would seem to Indicate that It would not do serious 
violence to facts to consider the Fern Glen as earliest memb. of Osage div., but 
faunaa do seetn to indicate that it Is older than any of typical BurUngton, and 
i t It Is transferred from Kinderhook to Osage It may be necessary to transfer 
some portion of upper Chouteau Is. also to the Osage. 

R. C. Moore. 1928 (Mo. Bur. Geol. and Mines vol. 21, 2d ser., opp. p. 282), showed 
Fern Glen of eastern Mo. as uncon. on Bushberg as., the uncon. representing 
Chouteau Is. and most of underlying Hannibal sh. In 1935 (Rept 9th Ann. 
Field Cont Kans. Geol. Soc, p. 245) Moore showed Fern Glen of Mo. and IIL 
as uncon. on Glen Park fm. 

T h e p r e s e n t gene ra l ly accepted classif lcat ion of F e r n Glen a s s i g n s i t to 

Osage g roup , b u t n o t t o B u r l i n g t o n is. 
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Fernian series. 
Name introduced by C. [R.] Keyes (Pan-Am. Geol., vol. 46, p. 217, 1926) 

to replace Femie fm. of Alberta. 

Fernie formation. 
A name applied by Canada Geol. Surv. to Jurassic beds in southern Alberta 

and British Columbia that are approx.=EIlis fm. of Mont. (See W. W. 
Leach, Geol. Surv. Canada Summ. Rept. 1902-3, p. 169A; D. B. Dowling, 
Geol. Soc. Am. Bull., vol. 17, p. 298, 1906; Canada GeoL Surv. rept on 
Cascade coal basin. Alberta, p. 8, 1907; P. S. Warren, Am. Jour. Sci., 5th. 
vol. 27, pp. 56-70, 1934.) 

Femow rhyolite. 
Tertiary (post-Eocene?): Central northern Utah (Tintic district). 
O. W. Tower, Jr., and G. O. Smith, 1899 (U. S. G. S. 19th Ann. Rept, pt. 3, pl. 74), 

mapped Packard rhyollte and Fernow rhyolite (flows and sheets) In Tintic dist 
G. O. Smith, 1900 (U. S. G. S. Tintic folio. No. 65). Femow rhyolite occurs in 

several small areas in S. part of Tintic dist. Is like Packard rhyollte but 
rather more glassy. Probably erupted frora a different vent than Packard rhyollte 
but at about same time and under similar conditions. 

Named for Fernow Canyon, in S. part of Tintic dist. 

Fern Ridge tuffs. 
Late Tertiary (7) : Central northern Oregon. 
See under Stayton lavas. Derivation of name not stated. There is a 

town of this name in Clackamas Co. 

Fernvale limestone. , ,-,„ „,„, „ „ j „„„ > 
f(In Richmond group.) Fernvale formation. 

Upper Ordovician: Western Tennessee, northern Arkansas, southeastern 
Missouri, and southwestern Illinois. 

C. W. Hayes and E. O. Ulrlch, 1903 (U. S. G. S. Columbia folio. No. 95, p. 2). 
Fernvale fm.—Soft green and chocolate shales, including one or more layers of 
coarsely crystalline, occasionally flesh-colored Is., usually with greenish specks, 
the lower layer not Infrequently conglomeratic and highly phosphatic. In some 
areas lower part of fm. is composed of 5 or 6 ft. of strongly ferruginous, often 
vermillon-red Is. Thickness 0 to 40 ft. Uncon. overlies Lelpers fm. and uncon. 
underlies Clifton Is. (SU.). Top fm. of Richmond group. 

To W., in Tenn., the Arnheim ( tWarren) Is. intervenes btw. Fernvale fm. 
and Lelpers fm., and Brassfleld is. overlies the Fernvale. In northern 
Ark. the Fernvale uncon. underlies Cason sh. and uncon. overlies Kimms
wick is. In Mo. and SW. 111. the Fernvale underlies Maquoketa sh. 
and uncon. overlies Kimmswick is. In Tenn. the Fernvale is called 
Fernvale fm.; in Mo., Ark., and IU. it is called Fernvale Is. 

Named for Fernvale, WUliamson Co., Tenn. 

tFerrlferous limestone. 
A descriptive term applied in early Pa. and W. Va. repts to 'Vanport Is. 

memb. of Allegheny fm. 

Ferr is formation. 
Eocene and Upper Cretaceous: (Central southern Wyoming (Carbon County)-
C. F. Bowen, 1918 (U. S. G. S. P. P. 108, pp. 228, 230, etc). Ferris fm.—Light-

colored, dark-gray, and carbonaceous sb.; buff to brown ss., in places extremely 
cross-bedded and showing great Irregularity of deposition; and numerous coal beds. 
Pockets, lenses, and thin beds of cgl. composed of pebbles of older rocks are dis
tributed through a zone 1,000± ft. thick at base. The fm. contains fresh-water 
invertebrates, land plants, and vertebrate bones. The shells and plants, which 
occur chiefly above the cgl. zone, are regarded aa of Fort Union age. The verte-
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brates (consisting of bones of turtles, indeterminable fragments of ceratopsians, 
and a few specimens of Triceratops) were found only In the cgl. zone. Fm. tenta
tively classifled as Tert. (?) . Thickness 6,500± ft. Uncon. underUes Hanna fra. 
(Eo.) and overUes, without proof of uncon.. Medicine Bow fm. (Upper C r e t ) . 
Best exposed from old Ferris ranch, on North Platte River, E. to top of hlll N. of 
"Middle Ditch" at Its junction with "Big Ditch." Is = lower part of "Upper 
Laramie" of Veatch. 

T r i c e r a t o p s - b e a r i n g beds a r e now as s igned to U p p e r Cre t . by U. S. Geol. 
Survey . 

F e r r o n s a n d s t o n e m e m b e r (of Mancos s h a l e ) . 

Upfier C r e t a c e o u s : C e n t r a l e a s t e r n U t a h (Ca rbon , E m e r y , Sevier , a n d 

G r a n d C o u n t i e s ) . 

C. T. Lupton, 1914 (U. S. G. S. Bull. 541, p. 128). Ferron aa. memb. of Mancoa ah.— 
Sand and sandy material, 50 to 100 ft. thick, containing in places fosslUferous 
concretions. More resistant than underlying and overlying rocks. Forms a hog
back In Green River field and can be deflnltely correlated with alternating ss., sh., 
and coal beds In vicinity and S. of Ferron, In Castle Valley, from which it takes its 
name. Lies 2,500 ± ft. below top of Mancos sh. and 400 ± ft. above Dakota ss. 
[Dakota 1 now]. [In Wasatch Plateau the Ferron has been found to be 800 ft. 
thick in places.] 

F e r r o n P o i n t f o r m a t i o n . 
Midd le D e v o n i a n : N o r t h e a s t e r n Mich igan ( T h u n d e r B a y r e g i o n ) . 

A. S. Warthin, Jr., and G. A. Cooper, 1935 (Wash. Acad. Sci. Jour., vol. 25, No. 12, 
pp. 524-525). Ferron Point fm.—Green to bluish clays, Interbedded with arglll. 
lss., all carrying abundant fossils. Thickness 3 5 ± ft. Is basal fm. of Long Lake 
stage. Underlies calc. sh. of Genshaw fm. and overlies Rockport Is., base of Trav
erse group of Alpena region. Type loc, Rockport quarry, Rockport, Alpena Co. 
[Dr. Cooper stated, orally, that Ferron Point is 1 mi. due N. of the big dump at 
N. end of Rockport quarry.] 

t F e r r u g i n o u s s a n d s t o n e . 
A t e r m used in ea r ly Mo. r e p t s for t h e Miss . ss. l a t e r n a m e d A u x Vases ss. 

F i b o r n l imes tone . 

S i l u r i a n ( N i a g a r a n ) : M i c h i g a n ( e a s t e r n p a r t of Uppe r P e n i n s u l a ) . 

R. A Smith. 1916 (Mich. Geol. Surv. Pub. 21, p. 153). Fiborn Is.—Ls., mainly mas
sive, low in magnesia, of buff to grayish buff color, dense grained to Uthographlc, 
with small disseminated crystals of calclte. Thickness 18 to 30 ft. Underlies 
Manlstlque series and overlies Hendricks series, all Included in Niagara. Named 
for exposures in Fiborn quarry, Mackinac Co. 

R. B. Newcombe, 1933 (Mich. Geol. Surv. Pub. 38). [See 1933 entry under Burnt 
Bluff fm.] 

t F i c k e t t se r ies . 
Mi.sslssiiipian, D e v o n i a n , a n d S i l u r i a n ( ? ) : N o r t h e r n c e n t r a l A l a s k a ( J o h n 

R ive r r e g i o n ) . 
- F. C. Schrader, 1902 (Geol. Soc. Am. BoU., vol. 13, p. 242). Fickett aeriea.—Ranges 

from chlorltic schists or phyllltes on S. through Is., slates, ss., qtzites and grit to 
hard cgl. on N. To S. rests uncon. on Skajlt fm.; to N. It seems to be In fault 
contact with Stuver series and Lisburne fm. To W. It seems to overlie Lisburne 
fm. and possibly extends beneath Mesozoic. Lower Carbf. fossils near base. May 
Include rocks younger than Lower Carbf. 

N a m e d for r i ve r ca l led F i c k e t t R i v e r in e a r l y r e p t s b u t n o w k n o w n a s J o h n 
River . 

I n c l u d e s N o a t u k fin. ( M i s s . ) , a l so Middle a n d U p p e r Dev. a n d Sil . ( ? ) rocks . 

F i d a l g o fo rma t ion . 
T r i a s s i c ( ? ) : N o r t h w e s t e r n W a s h i n g t o n ( S a n J u a n I s l a n d s ) . 
R. D. McLellan, 1927 (Unlv. Wash. Pub. GeoL, vol. 2, pp. 142-146). Fidalgo fm.— 

A number of Intrusive masses of serpentinized dunite. Occurs on Fidalgo Head and 
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at several localities in SE. part of Fidalgo Island. Comi)oses Burrows, Young, 
AUan, Saddlebag, Dot, and Hat Islands, and Williamson Rocks, and forms major 
part of Cypress Island. Consists of 3 distinct rock types, which are invariably 
aasoclated with each other: (1) Coarse-grained dunite, (2) flne-grained dunite, 
(3) both of which are cut by thin stringers of serpentinized pyroxenite. Intrudes 
Leech River group. Assigned to Triassic (?) . 

Piddle limestone. 

Upper Devonian: Alberta (Jasper P a r k ) . 

p . E. Raymond, 1930 (Am. Jour. Sci., 5th, vol. 20, pp. 294-296, 300). Fiddle l a . ^ 
Ls. with a good deal of clay scattered through it, although some layers are pure. 
Layers ot it, standing on end, form a massive gateway In Fiddle Creek >/4 ml. 
above the road. Best expose<l along road S. of Disaster Point, near the old Ume 
kilns and along ridge that faces valley ot Rocky River. Thickness 300 ft. Fossils. 
OverUes Coronach sh. and underlies Klhi sh.. Upper Dev. 

tPiddler 's Green limestone. 

Silurian: Western New York (Onondaga County). 
T. C. Hopkins, 1914 (N. Y. State Mus. Bull. 171, p. 12). Fiddler'a Oreen is.—Thin-

bedded dolomltic is., 20 to 40 ft. thick, occurring in upper part (25 to 83 f t below 
top) of Camillua beda or group in Syracuse quad. 

Fido sandstone. 
Mississippian: Southwestern Virginia. 

C. Butts, 1927 (Va. Geol. Surv. BuU. 27). Fido ss—Coarse, friable, brown to reddish 
sa. about 50 ft. thick. Underlies Cove Creek Is. and overlies Iss. of Gasper age. 
Probably corresponds to Hardinsburg ss. of Ky. Known to extend from a point 
6 ml. W.-SW. of Gate City to road btw. Llndell and Holston River In Abingdon 
quad, and probably extends nearly entire length of Mississippian trough SE. of 
Clinch Mtn. Naraed for exposures in vicinity of Fido, Scott Co. 

Fleldian series. 

Cambrian and Ordovician (?) : Canada. 

P. S. Warren, 1929 (Canadian Field-Nat, vol. 43, p. 24) . 

Fields sand. 
A subsurface sand, of early Penn. (Cherokee) age, in central eastern Okla. 

In Morris pool, Okmulgee Co., it is 10 ft. thick, lies at 1,800 f t depth, 
the Lyons-Quinn sand lying at 2,000 ft., the so-called Glenn sand a t 1,725 
ft., and the Morris sand at 1,600 ft. 

tF lerro limestone. 
Permian, Pennsylvanian, and Mississippian: Southwestern New Mexico 

(Silver City region). 

S. Pajge, 1918 (U. S. G. S. Silver City folio. No. 199). Fierro Is.—Oray to blue 
fossiliferous Is. having max. thickness of 800 ± ft. Contains Penn. and Miss, 
faunas, which suggests an uncon. btw. upper and lower parts, but even In well-
exposed sections no separation can be made by Uthologlc differences. Includes 
beds ranging from light gray to dark blue or purplish. West of Silver City upper 
half Is chiefly light gray or light blue, and lower half is darker blue except where 
whitened, probably by intrusions. The beds are characteristically cherty except In 
lower 100 ft. The chert Is either black or white ; near base some red chert. Rests 
on Percha sh. (Dev.) with apparent conformity. Is uncon. overlain by Beartooth 
qtzite (Cre t ) . Named for town of Flerro, in NE. part of Sliver City quad. Fossils 
listed. Girty says faunas are early Miss, and early Penn. The older fauna Is 
correlated with that of Lake Valley Is. and the younger fauna with tha t of 
Magdalena group. 

Abandoned in 1933, having been subdivided into (descending) Abo redbeds 
(Perm.) ; Magdalena group (Penn.), consisting of Syrena fm. above and 
Oswaldo fm. below; and Lake Valley Is. (Miss.). 
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F i f e gabb ro . 

C r e t a c e o u s ( ? ) : S o u t h e r n B r i t i s h Co lumbia . 

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 9, 118° to 
118°30', near 49th Par.) and 1913 (Canada Dept Int. Rept. Chief Ast. 1910, 
vol. 2) . Fife gabbro; deep green to greenish black ; occurs a t Fife railway station. 
Cre t (7). 

F i g u e r a fo rma t ion . 

C r e t a c e o u s : P u e r t o Rico . 

H. A. Meyerhoff, 1931 (N. Y. Acad. Scl., Scientiflc survey of Porto Rico and Virgin 
Islands, vol 2, pt. 3, p. 284). 

F l n c h e r s a n d . 

A s u b s u r f a c e s a n d , l y i n g 9 5 ft . be low t o p of M a r b l e F a l l s Is. in c e n t r a l 

n o r t h e r n T e x . 

F i n i s s h a l e m e m b e r (of G r a h a m f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31 : Unlv. Tex. 
Bull. 2132, pp. 127-128). Finis sh. memb. of Oraham fm.—Sandy sh. with 
Interbedded ss. comprising basal portion of Graham fm. Thickness 45 to 100 or 
more ft. Rests on Home Creek Is. memb. of Caddo Creek fm. Underlies Jacksboro 
Is. memb. of Graham fm. (of Canyon group). 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 104), transferred Jacksboro is. and 
Finis sh. to underlying Caddo'Creek fm., and stated that Home Creek is. includes 
Jacksboro Is. But F. M. BuUard and R. H. Cuyler, 1935 (Unlv. Tex. Bull. 3501), 

, and F. B; Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. Bull. 3534), drew base 
of Graham fm. at top of Home Creek Is. (which is where the bdy is at present 
drawn by U. S. Geol. Survey), and divided lower part of Graham fm. in Palo Pinto 
Co. Into following members (descending) :. Bunger Is.,-8 f t ; Gonzales Creek sh., 
116 ft . ; Eastland ss., 10 to 15 ft. ; and Finis sh., 50 ft. 

N a m e d for F in i s , J a c k Co. 

F i n l a y l i m e s t o n e . ( I n F r e d e r i c k s b u r g g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : W e s t e r n T e x a s . 

Q. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p. 47). Finlay fm.— 
Almost entirely massive gray nonmag. Is., but locally containing thin beds of 
brown ss. At least 300 f t exposed In Finlay Mtn region, but top not found. 
Top fm. of Fredericksburg group. Overllea Cox fm. and underUes residual soil 
and wash. 

C. L. Baker, 1927 (Unlv. Tex. Bull. 2745), transferred this fm. to Trinity group. 
[According to P. B. King (1937 communication) the tossils collected by Baker did 
not come from Finlay Is.] 

T h e U. S. Geol. S u r v e y n o w classifles t h i s fm. a s be long ing t o F r e d e r i c k s 

b u r g g r o u p . 

N a m e d for F i n l a y M t n s , E l P a s o Co. 

t F i n l e y l imes tone . 
L o w e r Ordov ic i an ( B e e k m a n t o w n ) : S o u t h w e s t e r n Mis sou r i . 

E. M. Shepard, 1904 (Bradley Geol. Field Sta. Drury Coll., Bull. 1, pt. 1, p. 42). 
Finley Is.—Ls., 150 ft. thick ; the First Mag. Is. overlain hy Black River and Birds 
Eye Is. and underlain by Marshfleld ss. 

H. F. Bain and E. 0 . Ulrlch, 1905 (U. S. G. S. Bull. 260, p. 234, and BuU. 267, p. 12), 
correlated Finley Is. with Jefferson City dol. 

T h e 1922 geol. m a p of Mo. s h o w s s u r f a c e fms. of F i n l e y Creek , C h r i s t i a n 

Co., t o b e Mis s i s s ipp i an r o c k s a n d Je f fe rson C i ty dol . 

J. Bridge, 1930 (personal communication), stated that Finley Is. of Shepard Is either 
Cotter dol. or Powell dol. 
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F i n l e y K n o b s h a l e member . 

M i s s i s s i p p i a n : S o u t h e r n I n d i a n a . 

p . B. Stockdale, 1931 (Ind. Dept. Cons., Div. Geol., Pub. 98, pp. 77, 100, 111, 116, 
148, 151, 152, 153,. 154, 158, 182-163). Finley Knob sh. memb. of Carwood fm — 
Argill. to sandy sh., gray to drab or buff, with numerous bryozoans and some 
crinolds, 5 to 16 f t thick. Top bed of Carwood fm. At Finley Knob, NW14 
sec. 5, T. 2 N., R. 6 E., 6 ml. W. of Vienna, Scott Co., It consists of 13 to 15 f t 
of sandy sh., gray to drab, with many bryozoans and crinoldal Is. patches in lower 
part. UnderUes Floyds Knob Is. and is underlain by massive ss. of Carwood fm. 

F i n n i e s a n d s t o n e . ( I n T r a d e w a t e r f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n K e n t u c k y a n d s o u t h e a s t e r n I l l ino i s ( 7 ) . 

L. C. Glenn, 1912 (Ky. Geol. Surv. Bull. 17, pp. 13, 14, 23, 24). Finnie aa.—Ss., 
0 to 50 ft. thick. In Tradewater fm., in Interval btw. coals Nos. 2 and 3, Owen's coal 
No. 2 lying about 16 ft. below it. Lower part contains irregular shaly lenses, 
coal streaks, and sh. breccia or cgl.; upper part, gently cross-bedded, of alternating 
white and purpUsh laminae, medium grained. 

N a m e d for F i n n i e Bluff, on r o a d N . of Mi l fo rd town, Union Co., Ky. 

F i n n i e Bluff s a n d s t o n e . 
A n a m e appl ied by some K y . geologis ts to F i n n i e ss. of o the r geologis ts . 

t F l r s t P e n t a m e r u s l imes tone . 

S i l u r i a n ( N i a g a r a n ) : N e w York . 

T. A. Conrad, 1840 (Ara. Jour. Sci., 1 s t vol 38, pp. 89-90). First Pentamerus Is. 
underlies Rochester sh. and overllea green si. and Iron ore; is characterized by 
Pentamerus oblongua. 

S a m e a s t P e n t a m e r u s i s . of 1839 r e p t . 

F i s h C r e e k s a n d s t o n e m e m b e r (of G r e e n e f o r m a t i o n ) . 

P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a , e a s t e r n Ohio, a n d n o r t h e r n W e s t 

Vi rg in ia . 
J. J. Stevenson, 1878 (2d Pa. GeoL Surv. Rept K. p. 42). Fish Creek ss.—Shaly, 

massive ss., 40 to 100 ft. thick. On Flsh Creek, In SW. part of Greene Co., Pa., 
It Is conspicuous for miles. OverUes Dunkard coal ahd lies about 38 to 40 t t . 
below Nineveh coal. Included In Greene County group [Greene tm. ] . 

I. C. White, 1891 (U. S. G. S. BuU. 65, pp. 22, 33). Fiah Creek ss.—Very massive 
ss., lying 135 to 150 ft. below Nineveh coal, and 100 ft. below Nineveh Is. Makes 
the great cliffs along waters of Fish Creek, In Springhlll Twp, Greene Co., Pa. Is 
very conspicuous In region ot Deep VaUey, Pa., where it forms cliffs 25 to 30 ft. 
high. 

t F i s h Creek beds . 

U p p e r C r e t a c e o u s : C e n t r a l s o u t h e r n M o n t a n a ( S w e e t g r a s s C o u n t y ) . 

E. Douglass, 1902 (Am. PhlL Soc Proc , vol. 41, pp. 207-221). In area K. of Crazy 
Mtns and S. of Big Snowy Mtos, in basin of Musselshell River, Mont., the Niobrara 
Is overialn (uncon. at Fish Creek) by beds that I believe belong to Belly River 
fm., but until they are certainly correlated I give them the name Fiah Oreek beda. 
They are best exposed btw. Fish and Mud Creeks, a few ml. from where latter 
empties into Musselshell River. They consist of rather soft sandy clay with hard, 
almost black concretions and hard ss. layers containing in some places plant 
Impressions. These beds are probably of fresh or brackish water origin. They are 
overlain by a series of shales and hard laminated sss. (the latter containing some 
fossil leaves, and the shales numerous plant fragments) which I am uncertain 
whether to place In Fish Creek seriea or in overlying Fort Pierre shales, but 
for present 1 am Including them in Fish Creek series. 

T h e s e beds a r e cons ide red by U. S. Geol. S u r v e y geologis ts t o co r r e spond 
to J u d i t h R ive r fm. 
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F l s h CJreek sha le . ( I n G r e e n e f o r m a t i o n . ) 

P e r m i a n : N o r t h e r n W e s t V i rg in i a . 

R. V. Hennen and D. B. Beger, 1913 (W. Va. Geol. Snrv. Rept. Marion, MonongaUa, 
and Taylor Counties, p. 183). Fiah Oreek flre clay ah.—Fire clay sh., 5 to 8 ft. 
thick. UnderUes Fish Creek coal and lies higher In section than Rush Run ss. 
Named for association with Fish Creek coal. 

F U h Creek a rg l l l l t e . 

Pa leozoic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 
C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 8 0 ; map). Fish Creek argillite.— 

Chiefly black carbonaceous argiUltes and interbedded bands of argiUite and dark-
colored qtzi te; the argillltes are greatly crumpled and ahow considerable variation 
In strike and dip. Thlckneas 1,500 ± ft. Intruded by large maas of dark-gray 
diorite. Separated from Red Top Is . and Lead Point argilUte by a fault that 
foUowB along Pish Creek. Occupies about 2 sq. mi. in NE. corner of Stevens Co.; 
extends into B. C , and is part of Pend Oreille group. 

F i s h e r l a t i t e - a n d e s i t e . 
Miocene ( ? ) : S o u t h w e s t e r n Colorado . 

B. S. Larsen, 1917 (Colo. Geol. Surv. Bull. 13, pp. 20, 23-33). Fisher quariz latite.— 
OverUes Piedra fm. of Potosl volcanic series and underlies Hinsdale volcanic series. 

W. H. Emmona and E. S. Larsen, 1923 (U. S. G. S. Bull. 718). FUher quartz latite 
Is 0 to 3,000-t- f t thick In Platoro-SummitviUe d i s t , where it underlies Hinsdale 
volcanic series and overlies Piedra fm. of Potosi volcanic series. In Creede dist. 
it is 0 to 100 ft. thick, the Hinsdale volcanic series is absent, and the Fisher ia 
separated from Piedra depoaita by 0 to 2,000 ± ft. of lake beds named Creede fm. 
The Fisher was named for exposures In vicinity of Fisher Mtn, Creede quad. 

W. Cross and B. S. Larsen, 1935 (U. S. G. S. BuU. 843), changed name to Fisher 
latite-andesite. 

F i s h e r fo rma t ion . 
O l igocene : N o r t h w e s t e r n Oregon ( E u g e n e d i s t r i c t ) . 

H. G. Schenck, 1927 (C^llf. Univ. Pub. Dept. Geol. Scl. Bull., vol. 16, No. 12, pp. 
451, 450). Fiaher fm.—A non-marine fm. overlying the Eocene sss. Composed of 
volcanic rocks, such as aggl. and tuff, and terrestrial claya, aanda, and gravels. 
Eatimated thickness 1,500 ft. Typically exposed in vicinity of Coyote Creek (sec. 
12, T. 18 S., R. 5 W.), about 8 mi. W. of Eugene, and near Fisher Butte, >4 mi. 
W. of Oak HUL No fosslla mentioned. Assigned to the lower Ollg. Older than 
Eugene fm. 

R. W. Chaney and E. I. Sanborn, 1933 (C^arnegie Inst. Wash. Pub. 439). Flora of 
Fisher fm. is upper Eocene to lower Olig., with Ijalance of evidence in favor of 
Eocene. 

F l she rv i l l e c o r a l reef. ( I n W a y n e s v i l l e l imes tone . ) 

Upper O r d o v i c i a n : N o r t h - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1909 (Denison Unlv. ScL Lab. BulL 14, p. 291). FiahervUle coral reef 
is in lower part of WaynesvUIe bed of Richmond fm. 

N a m e d fo r F l she rv i l l e , Je f ferson Co . E x t e n d s f rom H e n r y Co. t o N W . edge 
of Nelson Co. 

F i sh H a v e n d o l o m i t e . 

Uppe r O r d o v i c i a n ( R i c l u n o n d ) : N o r t h e a s t e r n a n d w e s t e r n (Gold Hi l l d i s 

t r i c t ) U t a h a n d s o n t h e m I d a h o . 

G. B. Richardson, 1913 (Am. Jour. Sd., 4th, vol. 36, pp. 407, 409). FUh Haven do l— 
Medium-bedded bluiah dol., 500 ft. thick. UnderUes Laketown dol. and overlies 
(uncon. T) Swan Peak qtsclte. 

N a m e d for e x p o s u r e s on F i s h H a v e n Creek , B e a r L a k e Co., I d a h o . 
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F i s h H o u s e c lay . 
P l e i s t o c e n e : S o u t h e r n N e w J e r s e y . 

R. D. Salisbury, 1895 (N. J. Geol. Surv. Ann. Rept. State Geol. 1894). Age of Fiah 
Houae clays has been in dispute. At Fish House, on Delaware River [about 5 ml. 
N. of Camden, Camden Co.], they rest on Pensauken, so it is certain they are post-
Penaauken. 

L. Woolman, 1897 (N. J. (5eoI. Surv. Ann. Rep t State GeoL 1898, p. 201). Fiah 
Bouse clay.—Black or blue clay worked for many years. Thickness 5 ^ ft. at 
Fish House, 25 f t at Delalr. [For strat . position of this clay see 1897 entry under 
^Fish Houae beda.] Writer believes It belongs to Pensauken fm., but leaves deter
mination of exact equivalency to Prot. Salisbury, who is still working oii the fm. 

H. B. KUmmel and Q. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6) . Penaauken fm. con
sists (descending) : (1) GraveL e tc . ; (2) few ft. of clayey loam, usually with well-
marked line of pebbles at base; (S) Fiah Houae claya 27 or 28 ft. (of limited extent 
and In places uncon. on white O e t . clay) ; (4) ironstone a few Inches; (5) coarse 
yellow sand. 

K. D. Salisbury and G. N. Knapp, 1917 (N. J . GeoL Surv. vol. 8 ) . Pensauken fm. 
inclndes the claya at Flsh House. 

t F i s h H o u s e beds. 

P l e i s t o c e n e : S o u t h e r n N e w J e r s e y . 

L. Woolman, 1897 (N. J. Geol. Surv. Ann. Rept. State Geol. 1896, pp. 201-)-). Fish 
Houae beda.—Under this name we would include (descending) : (1) Orange yellow 
clay bed, t h in ; (2) Fiah Houae clay, blue or black clay 5^4 ft. thick at Fiah House; 
(3) orange yellow clay, 0-1 f t ; (4) ironstone crust, % ft.; (5) laminated and 
cross-bedded coarse-yellow sands and medlum-coarae yellow gravels, 1 2 ^ ft. At 
Fish House resta uncon. on Rarltan fm. Author believes these beds are Pensauken 
fm. 

S a m e a s P e n s a u k e n fm., a s e x p l a i n e d u n d e r F i s h H o u s e c lay . 

F i shk i l l l imes tone . 
Ordov ic i an a n d C a m b r i a n : S o u t h e a s t e r n N e w Y o r k ( D u t c h e s s C o u n t y ) . 

J. M. a a r k e , 1909 (N. Y. State Mu.x. Bull. 133, pp. 12-18). FiahkiU la.—A belt of 
hard la., highly metamorphosed, weathering grayish white, but showing buff-colored 
marUifgs on fresh surfaces. Outcrops in town of Fishkill, NW. of road from 
FlahklU Village to Mattcawan, btw. it and Glenham gneiss belt, and extends 2 ml. 
roughly parallel with outcrop of the gneiss. Can not be traced beyond r«ad from 
FIshklll Village to Wappingers Falls. ' Contains loweat Ordoviclc and latest Camb. 
focBlls. Rests on Poughquag qtzite. Overlain by elates of Trenton or later age. 
Areal survey by C. E. Gordon. 

C. E. Gordon, 1910 (N. Y. State Mus. BuU. 140, pp. 16-20). The Wappinger Is. 
occurs within Poughkeepsie quad, in two weU-deflned masses, the composite Wap
pinger Creek belt and the FiahkiU Is. 

C. E. Gordon, 1911 (N. T. State Mua. BnlL 148, pp. 48, 70). The eastern belt of 
Wappinger Is. is known as Fishkill la , as it lies chiefly in town of old FishkiU. 
Includes Trenton, Beekmantown, and Lower t ^mb. fossils. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 30). Another extensive area 
of Barnegat Is. ( = Wappinger Is.), of Cambric and Ordovldc age, is developed just 
N. of FIshklll Mtns. These rocks, caUed FiahkiU Is., are In part s t r a t equlv. of 
Wappinger Is. 

See a l s o u n d e r B a r n e g a t Is. 

F i s h p o t l i m e s t o n e m e m b e r (of M o n o n g a h e l a f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a and M a r y l a n d , n o r t h e r n W e s t Vir
g in ia , a n d e a s t e r n Ohio. 

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K) . Fishpot is.—Separnte<l from 
overlying Sewickley coal by 10 ft. of ss.. and frora underlying Redstone coal by 25 
ft. of ss. or sandy sh. Thickness a t mouth of Fishpot Run, in southern Washington 
Co., Pa., 30 ft . ; a t W. Va. line It Is thhi. 

F i s h p o t s a n d s t o n e . ( I n M o n o n g a h e l a f o r m a t i o n . ) 
P e n n s y l v a n i a n : E a s t e r n Ohio. 

R. E. Lamborn, 1930 (Ohio Geol. Surv., 4th ser., BuU. 35, pp. 29, 32, 181, 234, 235-
236). At some localities along belt of outcrops of Monongahela series of eastern 
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Ohio la a tbln sa. lying btw. Fiahpot and Sewickley coals, which W. Stout, chief 
of (}eol. Snrv. of Ohio, suggests be nained Fiahpot aa. The strat . position of this 
as. is a few f t below Sewickley coal, which suggests correlation with Lower 
Sewickley as. of W. Va. In Jefferson Co., O., the type of rock usuaUy found 
on this horizon is aren. ah. [In detailed sections given in this bulL Lamborn 
applied Fiahpot to sh. and as. ranging in thickness from 6 in. to 18 ft. 2 In. and 
lying 12 ft. 1 in. to 36 ft. 8 In. above Fishpot Is.] 

t P l s h T o o t h s a n d s t o n e . 
A n a m e local ly app l i ed , a t Sa l t Creek , Wyo. , t o a s s . a b o u t 400 ft . above 

b a s e of Stee le sh . 

F i t c h f o r m a t i o n . 

S i l u r i a n ( m i d d l e ) : N o r t h w e s t e r n N e w H a m p s h i r e ( A m m o n o o s u c River 
r e g i o n ) . 

M. BUIIngs and A. B. Cleaves!. 1933 (Geol. Soc. Am. BuU., vol. 44, No. 1, Feb. 28, 
p. 196, and Am. Jour. Sci., 0th, vol. 25, No. 146, Feb., p. 149). Ten fossU forms 
have been Identifled in material from Fitch fm., and we confirm Scbucberi's opinion 
that this fm. is middle SU. OverUes West Bath sL (pre-SlL) and underUes 
Littleton fm. (Lower Dev.). [In 1934 BUIIngs replaced Weat Bath si. with 
Partridge a l ] 

M. Blllinga, 1934 (Sci., Jan. 19, vol. 79, No. 2038, pp. 85-56). FitOh fm. (middle 
Sil) .—Calc. sh., calc. ss., aren. doL, arkose, qtz cgl.; 700 f t thick. In Fitch 
fm. the calc. shales have become blotlte calclte schists and the aren. dolomites now 
consist of actlnolite, pyroxene, plagioclase, and quartz. It underlies Littleton fm. 
(Lower Dev.) and overllea Clough cgl. (middle or lower Sil.). 

M. BUIIngs, 1934 (Am. Jour. ScL, 5th, vol. 28, Dec, pp. 412-I-). FittAi fm. is named 
for [G. E.] Fitch farm. 2 ml. NW. of Littleton, N. H. Thickness 400-700 ft. 
Grades into underlying Clough cgl. Contains Niagaran fossUs. [See also BUIIngs' 
Geology of Littleton and Moosilauke quads., N. H., a 1936 pubUcatlon.] 

F i t c h b u r g g r a n i t e . 

L a t e C a r b o n i f e r o u s or i x ) s t -Carbon i fe rous : C e n t r a l M a s s a c h u s e t t s a n d 
c e n t r a l s o u t h e r n N e w H a m p s h i r e . 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp.. 231-233 and map). The deep-seated 
central portion of central bathollth, uninfluenced by the cover, is a medium-
grained muscovlte-blotlte granite, which may be taken as the normal constituent 
of the batholith, and is called the Fitchburg granite. Crosses Fitchburg, Mass. 

F i t c h Hi l l g r a n i t e gneiss . 

S i l u r i a n ( ? ) : N o r t h w e s t e r n N e w H a m p s h i r e ( A m m o n o o s u c E l v e r r e g i o n ) . 

F. H. Lahee, 1913 (Am. Jour. Sci., 4th, vol. 36, pp. 231-250; map). Fitch HUl 
granite gneiaa.—Metamorphosed Igneous rock, pre-Sil. [ ? ] . Intrudes Lyman schist 
[ S i l ] and uncon. underlies SIL (Niagaran) sediments. Called "chlorite," "chlorltic 
rock," e t c , by Hitchcock. [Probably named for proximity to same hiU as that for 
which the arkose was named.] 

M. BUIIngs, 1935 (letter dated Aug. 27). Lahee's Fitch HUI granite gneiss is 
precisely same as our Highlandcroft granodiorite. It belongs to Hlghlandcroft 
magma aeries, which is late Ord. (7) . 

F i t c h Hi l l a r k o s e . 

S i l u r i a n ( N i a g a r a n ) : N o r t h w e s t e r n New H a m p s h i r e ( A m m o n o o s u c R i v e r 

r e g i o n ) . 

V. II. Lahee, 1913 (Am. Jour. ScL, 4th, vol. 36, pp. 231-250). The thick mass 
(200-300 ft.) of arkose forming Fitch HIU, NW. of town of Lisbon, is here called 
Fitch HUl arkose, to distinguish It from basal arkose of basal series of the Sil. 
Lies 150± ft. higher in the series than si. and Is. carrying Niagaran fosalla. 
[This appears to be a part of Fitch fm. of Billings and Cleaves.] 

F i l e l imes tone . 
U p p e r ( ? ) O r d o v i c i a n : C e n t r a l e a s t e r n O k l a h o m a ( C h e r o k e e a n d A d a i r 

C o u n t i e s ) . 
I. H. Cram, 1930 (Okla. Geol. Surv. Bull. 40QQ, pp.. 20-22). File I».—Hard, Ught-

gray, sublithographic Is. attaining thickness of 8 ft. where protected from pre-
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Chattanoogan erosion by Fernvale Is. Blotches of crystalline calclte are almost 
Invariably present In the aublithographic matrix, and often near middle there is 
a lens of brownish flne-grained dolomitic Is. The fm. occurs only in anticlinal 
area just NE. of Tahleqnah. It is not present In Barren Fork area. It was 
Included In Tyner fm. by Taff in Tahlequah foUo, but because it is so distinct, 
and because It is absent at type loc. of Tyner, It la here named Fife la., from 
exceUent exposures on estate of Dr. Fite in aec. 11, T. 17 N., R. 22 E. It uncon. 
overUes Tyner fm. [as here restricted] and is uncon. overlain by Fernvale Is. 
(Upper Ord.) or by Chattanooga sh. The Fernvale was also included in Tyner fm. 
by Taff. Underground in Okla. an occasional bed of ss. occurs btw. Fite and 
Fernvale Iss. Fossils are now identifled by E. O. Ulrieh as pre-Fernvale Richmond. 

I. H. Cram, 1932 (GeoL Soc. Am. BuU., vol. 43, No. 1, p. 288). The best, though 
Inconclusive, evidence indicates that the Fite is Bromide (Black River-Trenton) 
In age, instead of Richmond, as meager fauna collected at outcrop suggests. 

F i t z g e r a l d l imes tones . 

S i l u r i a n : N o r t h w e s t T e r r i t o r y a n d Mackenz ie . 

A. E. Cameron, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. C, p. 25). 

F l t z h u g h s a n d s . 
C. E. Jamison, 1912 (Wyo. State GeoL, ser. B, Bull. 4) , stated that Wall Creek ss. of 

Salt Creek oU field, Wyo., was formerly called "First Fitzhugb sand," and that a 
sand lying 220 ft. lower was called "Second Fltzhugh sand." These sands both 
occur In upper part of Frontier fm. 

F i t z w i l l i a m g r a n i t e . 
L a t e C a r b o n i f e r o u s or p o s t - C a r b o n i f e r o u s : S o u t h w e s t e r n N e w H a m p s h i r e 

a n d e x t r e m e c e n t r a l n o r t h e r n M a s s a c h u s e t t s . 

C. H. Hitchcock, 1873 (Am. Ass. Adv. Scl. Proc., vol. 21, pp. 134-135), stated that 
Laurentlan included FitzwUUam granite. 

B. K. Emerson, 1917 (U. S. G. 8. BuU. 597, p. 238 and map) . Fitzwilliam granite.— 
Llght-gray muscovlte-biotlte granite, of even, flne grain. -It just enters Mass. from 
FitzwUUam, N. H. Asaigned to late Carbf. or poat-Carbf. 

F i v e I s l a n d s vo lcan ics . 
T r l a s s i c : N e w B r u n s w i c k a n d N o v a Scot ia . 

S. Powers, 1915 (Oeol. Soc. Am. BuU., voL 26, p. 93). 

F Ivemi l e s h a l e . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in ia 

( T a z e w e l l C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 295-296, 338-340). t7pper Fivemile ah.—Gray or green and calc deposit, with 
marine fossils; occasionally red and variegated, with lenticular ss.; thickness 15 
to 43 ft. ; underlies Falls Mills Is. and overlies Fivemlle coal. Lower Fivemile ah.— 
Oreen and sandy, with marine and plant fossils; thickness 10 to 20 ft.; underUes 
Fivemlle coal and rests on Tallery aa. All members of Hinton group [fm.]. Type 
loc of both shales Is on Fivemile Creek, along Princeton-Narrows road, 4.5 ml. 
SE. of Princeton, Mercer Co., W. Va. The upper sh. also observed in Summers Co. 
and in TazeweU Co., Va. The lower sh. observed In Mercer and Summers Counties. 

F i v e P o i n t l imes tone . ( I n A d m i r e sha l e . ) 

P e n n s y l v a n i a n : K a n s a s a n d N e b r a s k a . 

R. C. Moore and G. B. Condra (Oct. 1932 revised classlflcatlon chart of Penn. rocks 
of Kans. and Nebr.). (Five Point la. le shown as underlying Stine sh. and over
lying Weat Branch sh., aU Included in Admire ah. Derivation of name not stated.] 

G. E. Condra, 1935 (Nebr. (Jeol. Surv. Paper No. 8, p. 5) . Five Point Is. was named 
for exposures in Five Point Valley, Richardson Co., Nebr. Has been traced S. 
through Kans. to Okla., and Is recognized by Kana. Surv. 

R. C. Moore, 1986 (Kans. Geol. Surv. Bull. 22), transferred aU beds above Brownville 
Is. to Perm. (See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.) 

E. C. Reed (Asat. State Geol. Nebr.), 1936 (letter dated Oct 16). Type loc of 
F i re Point la. Is Five Point Creek, near Five Point School, sec. 25, T. 1 N., R. IB 
E., Richardson Co., Nebr., 2 ml. S. and 4% mL W. of Falls City. 
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F l a d e s c lay . 
S i l u r i a n ( N i a g a r a n ) : E a s t - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 6, p. 145) and 1906 (Ky. 0«ol. Surv. BuU. 
7, pp. 10, 18, 60). Fladea clay.—Name to Include Waco la. and EatUl clay [members 
of Alger fm.] where Waco Is. cannot be dlsUnguiehed from overlying EatUI clay 
but where thick basal layer ot Waco Is. can be recognized. 

N a m e d for F l a d e s Creek, E . of C r a b O r c h a r d , L inco ln Co. 

F l a g S p r i n g l imes tone . ( I n C o n e m a n g h f o r m a t i o n . ) 

. P e n n s y l v a n i a n : Ga l l i a (Jounty,. Ohio. 

E. Orton, 1878 (Ohio Geol. Surv., vol. 3. pp. 889-890). Flag Spring u.—Fossiliferous 
blue Is. in norihern GaUIa Co., about midway btw. Shawnee and Cambridge Isa. 
Occurs a t exact horizon of Banda Iron ore, which replaces it throughout several twps. 

N a m e d for we l l -known loca l i ty in W a l n u t T w p , Ga l l i a Co. 

F l a g S p r i n g t r a c h y t e . 

T e r t i a r y ( m i d d l e or l a t e ) : N o r t h w e s t e r n A r i z o n a ( O a t m a n d i s t r i c t ) . 

F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Compact, flne-gralned red brown lava 
flow closely resembling Esperanza trachyte. Thickness 0 to 250+ ft. Overlies 
Gold Road latite. Well exposed in cliffs along Cottonwood-Canyon, and named for 
Flag Spring, in the canyon. 

F lags ta f f l i m e s t o n e . 

E o c e n e : C e n t r a l e a s t e r n U t a h ( W a s a t c h P l a t e a u ) . 

B. M. Spieker and J. B. Reeslde, Jr., 1925 (GeoL Soc. Am. BulL, voL 38, pp. 150-151, 
448). Flagstaff la. memb. of Waaatch fm.—A remarkable memb. of fresh-water Is.. 
200 to 1,000 ft. thick, lying 1,000 ft. below top of Wasatch fm. and 1,200 to 2,000 
ft. above base of Wasatch In Wasatch Plateau, Utah. [Named for fact It is 
prominent in Flagstaff Peak.] 

T h e s e beds a r e n o w t r e a t e d a s a d i s t i n c t fm. by U. S. Geol. Su rvey . 

F lags ta f f l imes tone . 
M i n e r s ' local t e r m for a p a r t o r al l of M a d i s o n Is., of l ower Miss , age, i n 

L i t t l e Co t tonwood dist . , c e n t r a l n o r t h e r n U t a h . 

F l a m b e a u q u a r t z i t e . 

P r e - C a m b r i a n ( H u r o n i a n ) : N o r t h w e s t e r n Wiscons in ( R u s k C o i m t y ) . 
W. O. Hotchkiss et al, 1915 (Wis. Geol. Nat. Hist. Surv. Bull. 44, econ. ser. 19, p. 50). 

Flambeau qtzite.—Varies from a predominant reddish brown to pale yellowiah 
gray. Chiefly quartz grains, as a rule well cemented. Is vitreous, but interstices 
are not completely fllled. Lowest qtzite beds seen are in a number of places marked 
by thin beds of cgl., 3 to 10.ft. thick, extending through 40 ft. of beds. Thickness 
2,000 to 2,500 f t No other beds found In contact with it. Believed to be older 
than Barron qtzite and to be upper or middle Huronian. 

P r o b a b l y n a m e d for e x p o s u r e s a t F l a m b e a u or on F l a m b e a u R ive r , R u s k Co. 

t P l a m i n g Gorge g roup . 

Uppe r J u r a s s i c : N o r t h e a s t e r n U t a h ( U i n t a M o u n t a i n s ) a n d n o r t h w e s t e r n -

Colorado . 

J. W. PoweU, 1876 (Geology of eastern portion of Uinta Mtns, pp. 41, 61, 146, 
151). Flaming Gorge group.—In descending order: (1) Bad-land sss. of lacustrine 
origin ; (2) mid-group lss., marine, more or less aren . ; (3) massive ss., 400 to 600 
f t , which to S. Is represented by bad-laud ss. with clay and gyp.; (4) TVhite Cliff 
Is., marine is. 10 to 200 f t thick. Named tor Flaming Gorge, on S. side of Green 
River [at mouth of Henrys Fork], Utah [in Uinta Co.]. 

A. R. Schultz, 1920 (U. S. G. S. BuU. 702, table opp. p. 24), showed Flaming Gorge 
group of Powell = Beckwith and Twin Creek fms. of SW. Wyo. 

A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., 1938 (U. S. G. S. P. P. 183, chart 
opp. p. 33), showed Flaming Gorge group of PoweU and of G.. K. GUbert'a Henry 
Mtns rept = (descending) Morrison, Summervllle, (hirtia, Entrada, and Carmel 
fms. (aU Upper Jurassic) , 
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Flanagan limestone. 
Middle Ordovician (Trenton) : Central Kentucky. 
M. R. CampbeU, 1898 (U. S. G. S. Richmond folio. No. 46, p. 2) . Flanagan ohert.— 

Thin-bedded gray la. and calc. ah. containing hands of cher t ; thickness 0 to 40 ft. 
Overlain by Winchester Is. and underlain by Lexington Is. Named for exposures 
a t Flanagan Station, Clark Co. 

A. M. Miller, 1906 (Ky. Geol. Surv. Bull. 2, pp; 8-23). The Flanagan chert of 
CampbeU is a cherty horizon at top of Bigby substage of Lexington stage. I t does 
not represent a constant time unit of deposition, but Is due to a particular phase 
of weathering. 

G. C. Matson, 1909 (U. S. G. S. W. S. P. 233). Flanagan chert memb.—Gray crystal
line Is., usnaUy lighter colored and more cherty than underlying Is. Thickness 
76 ft. Is top merab. of Lexington Is. 

A. M. Miller, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, pp. 317-342). Flanagan, 
55 ft. thick, divided into Woodburn above and Brannon below. UnderUes Perry
vlUe and overiies Bigby fra. [named Benson bed by Foerste In 1913]. 

W. C. Phalen, 1917 (Ky. Geol. Surv. rept. on phosphate rocks of central Ky.). 
Flanagan Is. divided into Woodburn phosphatlc memb. (30 to 40 ft. thick) above 
and Brannon cherty memb. (13 to 15 ft. thick) below. [This Is present accepted 
deflnition of U. S. Geol. Survey.] 

F l a t C reek beds . 
T e r t i a r y : C a n a d a ( Y u k o n ) . 

R. G. McConnell, 1905 (Canada Geol. Surv. Ann. Rept , vol. 14, pt. B, p. 24). 

F l a t G a p l i m e s t o n e m e m b e r (of Ol ive H l l l f o r m a t i o n ) . 

Lower Devonian (Helderbergian) : Western Tennessee. 
C. O. Dunbar, 1918 (Am. Jour. Sci., 4th, voL 46, p. 738). Fiot Gap memb.—Heavy-

bedded coarsely crystaUlne or granular Is. of white or pinkish color, very sparingly 
fossUIferous. Thickness 0 to 53 ft. Top raemb. of Olive Hill fm. Uncon. underlies 
Birdsong sh. and overlies Bear Branch memb. of OUVe Hill fm. [Type loc. not 
stated.] 

F l a t h e a d q u a r t z i t e . 
Midd le C a m b r i a n : M o n t a n a a n d n o r t h w e s t e r n W y o m i n g . 

A. C. Peale, 1893 (U. S. G. S. BulL 110). Flathead qtzite.—Remarkably persistent 
qtzite or sa.. which has long been recognized in Rocky Mtn region aa lying in most 
cases at base of Paleozoic section. Is usually qtzitic. In some places there are 
interlaminated beda of reddish or reddish brown sss. in which cemenring material 
Is partly an iron oxide. Thickness 125 ft. In places rests on Belt series and In 
places on Archean schists or gneisses. No fosslla. Is overlain by Flathead shales, 
from which it is in places separated by a layer of eruptive rock. The Flathead 
qtzite and Flathead ahalea comprise Flathead fm. 

N a m e d for e x p o s u r e s in F l a t h e a d P a s s , in N E . c o r n e r of T h r e e f o r k s quad . , 

M o n t . 

t P l a t h e a d f o r m a t i o n . 

t P l a t h e a d s h a l e s . 

M i d d l e C a m b r i a n : M o n t a n a a n d n o r t h w e s t e r n W y o m i n g . 

A. C. Peale, 1893 (U. S. G. S. Bull. 110). Flathead fm.—Divided Into Flathead 
ahalea above and Flathead qtzite below. The shales are soft, green, shaly beds 
Interlaminated with thin beds of glauconitic Is.; toward base are beds of very dark 
reddish-brown and green ss. Thickness of the shales 290 ft. Overlain by TrUobite 
Is., the basal memb. of Gallatin tm. [For description of the qtzite see Flathead 
qtzite.] 

T h e u s e of F l c t h e a d in 3 senses be ing ob jec t ionab le , t h e n a m e h a s fo r m a n y 
y e a r s been r e s t r i c t e d t o t b e q tz i t e , a n d t h e so-called " F l a t h e a d s h a l e s " 
h a v e been combined w i t h t h e ove r ly ing t r l l ob i t e -bea r ing iss . a n d Obolella-
b e a r i n g s h a l e s ( o r i g ina l l y Inc luded in G a l l a t i n fm. ) i n to a fm. n a m e d 
Oros V e n t r e fm. 

N a m e d for e x p o s u r e s in F l a t h e a d P a s s , in N E . c o r n e r of T h r e e f o r k s quad . , 
Mont . 
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F l a t i r o n a n d e s l t e s . 

Age ( ? ) : N o r t h e r n Ca l i fo rn i a ( L a s s e n N a t i o n a l P a r k ) . 

H. Williams. 1932 (Callt Unlv. Pub.. BuU. Dept. Geol. Sci., vol. 21, No. 8, pp. 214-
376, map). Flatiron a/ndeaites.—Pyroxene andesite, 1,700-|- f t thick. Occurs on 
Flatiron Ridge. Extends from White Mtn to head ot Warner Valley. Believed to 
be younger than Twin Lakes andesltes. 

F l a t Lick .sandstone. ( I n P o t t s v i l l e g r o u p . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y ( K n o x C o u n t y ) . 
VV. R. Jillson and J. M. Hodge, 1919 (Ky. Dept. Geol. and Forestry, ser. 5, Bull. 3, 

pp. 1, 2, 3, 9-10, 34). Flat Lick ss.—A strong ss., 50 to 75 ft. thick, underlying 
Lily coal, and prominent In cliffs along river near Artemus; also forms base of 
Flat Lick plateau. Named because It Is well exposed by the doming at Flat Lick, 
Knox Co. Included In Upper Pottsville. 

F l a t Rock s tone . 
S i l u r i a n : I n d i a n a . 

See G r e e n s b u r g or F l a t Rook s tone . 

F l a t Rock d o l o m i t e m e m b e r (of D e t r o i t R i v e r d o l o m i t e ) . 

L o w e r D e v o n i a n : S o u t h e a s t e r n i j i c h i g a n ( W a y n e C o u n t y ) a n d w e s t e r n 

O n t a r i o . 

W. H. Sherzer and A. W. Grabau, 1909 (Geol. Soc Am. Bull., vol. 19, p. 541). Flat 
Rock dol.—Hard, porous, compact gray dolomitic calcilutite, 47 ft. thick. Fossils. 
Oldest memb. of Upper Monroe [Detroit River dol.]. Underlies Anderdon Is. 
Dlscon. overlies Sylvania ss. [On later pages (553-556) thickness of 40 to 150-j-
ft. is given.] 

N a m e d for e x p o s u r e s a t P l a t Kock, W a y n e Co. 

F l a t Rock sand . 

See u n d e r R o b i n s o n s a n d . 

F l a t R u n sand . 

D r i l l e r s ' t e r m ; SW. P a . ; p r o b a b l y a t s a m e ho r i zon a s G o r d o n sand , a n d of 
Ca t sk i l l age . I s y o u n g e r t h a n McDona ld s and and o lde r t h a n C a m p b e l l s 
R u n sand . In W. Va. t h e n a m e h a s been app l i ed to a s a n d t h a t m a y be 
o lder t h a n G o r d o n sand . 

F l a t - t o p s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e a s t e r n O k l a h o m a . 

H. M. Chance. 1890 (Am. Inst. Min. Engrs. Trans., vol. 18, pp. B.'j.^-Cei). "Flat
top as."—M-sslve ss., 100 ft. thick, which caps Roiindtop and Long Mtn ih 
Grady Basin, and forms Adams Ridge. Lies 600 ft. above Grody group of 
coals and 550 ft. below McAlester coal in Choctaw coal field. 

F l a t t o p s c h i s t . 

P r e - C a i n b r i a n : W e s t e r n N o r t h Caro l ina . 

A. Keith, 1903 (U. S. G. S. Cranberry (olio. No. 90, p. 4) . Flattop schist.—Black, 
dark blue, blulsh-green, and greenish gray very fine-grained schists (composed 
of quartz, feldspar, and mica of secondary origin), which weather to yellowish 
gray or greenish gray. Commonly morked by Ilght-gray bands more feldspathic 
than rest of rock, being made up of quartz and feldspar grains of varying sizes 
with a little fine niuscovite. Other portions of the schist contain porphyritic 
crystals of feldspar and amygdules, which show its volcanic nature. Grades Into 
older Montezuma schist. Is pre-Camb. (Algonkian?). 

N a m e d for F l a t t o p Mtn , C r a n l i e r r y quad . , in W a t a u g a Co. 

F l a t - t o p l i ines tone. 

Devon ian or Missi .ssippian ( ? ) : W e s t e r n Co lo rado . 

C. [R.] Keyes, 1024 (Pan-Am. Geol., vol. 41, pp. 281. 292). Flat-top Is.—Drab 
lithographic unfosslliferous dol.. 150 ft. thick, underlying Leadville is. and uncon. 
overlying Ouray Is. In Colo. May be of Klnderhookian age. Named for Flut-top 
Mtn, N. of Glenwood Springs. 
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E. Kirk, 1931 (Am. Jour. Scl.. 5th, vol. 22, p. 229). Flattop dol. of Keyes la hard 
to Identify. It was probably taken from one of older Territorial Survey publica
tions and might be either Dev. or Miss. 

F l a t t o p M o u n t a i n s a n d s t o n e . ( I n Po t t sv iUe g roup . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t Vi rg in ia . 

I. C. White, 1908 (W. Va. Geol. Surv. vol. 2A, p. 13). Pocahontas group divided 
Into (descending) : (1) Flat Top Mtn aa.; (2) Pocahontas coals Nos. 6, 5, 4, 
3, 2, and 1, with intervening sss. and shales; and (3) Pocahontas sss. 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 217). Flattop Mtn as., top memb. of Pocahontas group 
or Lower Pottsville series, rests on sh. here naraed Rift ah. Is generally massive 
to current bedded, medium grained to coarse, micaceous, bluish gray to brown, 
22 to 50 ft. thick. Named for Flattop Mtn, 2 ml. NW. of Pocahontas, Va. 

F l a t T o p M o u n t a i n s ands tone . ( I n Po t t sv i l l e g roup . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n K e n t u c k y . 

J. B. Hoeing, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, p. 81). Flat Top Mtn 
sa.—^Top raemb. of Lower P<)ttsville or Pocahontas group In upper Big Sandy 
Valley and headwaters of North Fork of Kentucky River. 

t P l a t w o o d s c lay . 
Eocene ( l o w e r ) : W e s t e r n Tennessee , n o r t h e a s t e i m Miss iss ippi , a n d sou th 

w e s t e r n A l a b a m a . 

E. W. Hllgard, 1860 (Rept. Geol. and Agric Miss., pp. 110-111, 275). Flatwoods 
clay.—Hard gray or whitish clay, sometimes laminated but more usually of 
massy cleavage, with tendency to concholdal or nodular forms, which are con
spicuous In most outcrops found on whitened hillsides in the Flatwoods. Shows 
little tendency to disintegrate by atmoapherlc agencies alone. Is a phase of 
Northern Lignitic fra. 

S a m e a s P o r t e r s Creek clay, of M i d w a y g roup . 
N a m e d for low, flat land , cover ing severa l coun t i e s In N E . Miss. , r e sem

bl ing b r o a d b o t t o m of l a r g e r i ve r a n d gene ra l ly Imown a s t h e " F l a t w o o d s 
c o u n t r y . " 

t P l a t w o o d s g roup . 

E o c e n e : W e s t e r n Tennessee . 

J. B. Klllebrew and J. M. Safford, 1874 (Resources of Tenn., p. 44). Flatwoods 
group.—Sands and clays. 200 to 300 ft. thick, underlying LaGrange group and 
overlying Ripley group (Cret.). In geol. rept. of Tenn. was called "Porter's 
Ch'eek group," because a heavy bed ot laminated clay, 100 ft. thick, occurs on 
Porter's Creek. 

I n c l u d e s P o r t e r s Creek c lay a n d C l a y t o n fm. of p r e s e n t n o m e n c l a t u r e , o r 

a l l of M i d w a y g r o u p . 

t P l a t w o o d s sha le . 

U p p e r a n d Middle C a m b r i a n : E a s t e r n A l a b a m a . 

B. A. Smith, 1890 (Ala. Geol. Surv. Rept. on Cahaba coal field, p. 148, map, and 
structure section opp. p. 162). [See under tCoosa sh.] 

N a m e d for level, b a d l y d r a i n e d l a n d s in val ley region of e a s t e r n Ala. 

wh ich a r e gene ra l l y k n o w n a s " F l a t w o o d s . " 

F l a x m a n f o r m a t i o n . 

P le i s tocene ( W i s c o n s i n ) : N o r t h e r n A l a s k a ( C a n n i n g R i v e r r e g i o n ) . 

E. D. Lefflngwell, 1919 (U. S. G. S. P. P. 109, pp. 103, 142, raap). Flaxman fm.— 
Foreign glacial till, possibly containing glacial Ice. scattered along Arctic coast 
line of America. Well exposed on Flaxman Island. From Its youth It must 
be ascribed to last advance of continental ice—the Wisconsin. 
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F l a x r i l l e g rave l . 

Miocene ( u p p e r ) or P l i o c e n e : N o r t h e r n M o n t a n a and a d j a c e n t p a r t s of 

S a s k a t c h e w a n a n d Albe r t a . 

A; J. Collier, 1917 (Wash. Acad. Scl. Jour., vol. 7. pp. 194-195). Flaxville fm.— 
Brownish to ash-gray, silt, sand, and gravel, and white marl, from a few ft. to 
100 ft. thick. Generally noncoherent but locally cemented with calclte, and 
forms prominent outcrops, often marked by crosa-beddlng. The gravel la charac
terized by material from Rocky Mtns. Is found on four extensive plateaus ranging 
in elevation from 2,700 ft. S. of Redstone, to 3,200 f t in W. side of Boundary 
Plateau. Fragments of vertebrate fossils from the fm. at 27 localities (In wells, 
railroad cuts, badger holes, and natural exposures) pronounced by J. W. Gldley 
to be not older than Mio. nor younger than lower Plio. 

A. J. Collier and W. T. Thom, Jr., 1918 (U. S. G. S. P. P. 108J, pp. 179-184). 
Flaxville gravel.—Named for town of Flaxville, Mont., on Scobey branch of 
Great Northern Ry. Deposited In Mio. or early PUo. time. [Lists fossUs.] Caps 
a series of even-topped plateaus ranging in altitude from 2,600 ± ft. a t Its E. 
end, a few mi. S. of Redstone, to 3,200 ft. in W. front of Boundary Plateau in 
Cherry Creek quad. Is from a few tt. to 100 f t thick. Rests on eroded surfaces 
of Fort Union, L.ince, amj Bearpaw fms. [Mapped over area extending from E. 
of 105° to W. of 110°, both N. and S. of 49° par.] Generally composed of 
yellowiah to ash-gray gravel, clay, and sand, but In sorae places contains beds of 
white marl and volcanic ash. The gravel consists of weU-rounded pebbles from 
less than 1 in. to 1 ft. or more diam., of qtzite and argllllte derived from 
Rocky Mtns. Pebbles of Is. from same source may have been dissolved and the lime 
redeposited as cementing material and beds of marl. Materials mostly non
coherent and easily excavated by well diggers, though beds of hard ss. and cgl. 
cemented with calclte from 1 ft. to several ft. thick are encountered In most 
wells. In places thoroughly cemented with calclte and forms prominently out
cropping ledges of ss. and cgl. In railway cuts W. of Flaxville, where best 
collection of fossils was made, about half of exposed material Is gravel and 
remainder clay and sand, with about 1 f t of marl or concretionary calclte. 
Bedding Irregular. 

F l e e n e r fac ies . 
N a m e appl ied by P. B. S tockda le ( I n d . Dep t . Cons., Div . Geol., P u b . 98, pp. 

77, 184, etc. , 1931) to a local facies of h is C a r w o o d fm. of s o u t h e r n Ind . 

t F l e m i n g clay, 

t F l e m i n g g roup . 

Miocene ( u p p e r ) a n d P l iocene (? ) : E a s t e r n T e x a s a n d n o r t h w e s t e r n 

Ix)uis iana . 
W. Kennedy, 1892 (Tex. Geol. Surv. 3d Ann. Rept , pp. 45, 62) . Fleming beda.— 

Clays and sands or sandy clays, dark blue, pale blue, brown, red, yellow, and pale 
green, thinly laminated and partially stratified and massive. Thickness 280 ft. 
OverUes Fayette sands and sss. and underlies Quat. clays. 

A. DeuBsen, 1914 (U. S. G. S. W. S. P. 335). Fleming clay consists of 200 to 600 
ft. of gray, white, and bluish white, bedded, calc. clays with numerous small 
concretions of lime and some lenses of sand, underlying Dewitt fm. and uncon. 
overlying Catahoula ss. Assigned to basal Mio. 

E. T. Dumble, 1915 (GeoL Soc. Am. Bull., vol. 26, pp. 447-475). Fleming beds Include 
all sediments btw. Corrigan sands and Lafayette or Reynosa sands btw. Sabine and 
Navasota rivers. Is = Lagarto, Lapara, and possibly Oakvllle. Thickness 1,500+ ft. 

G. C. Matson, 1916 (U. S. G. S. P. P. 98), divided Fleming clay of eastern Tex. into 
Paacagoula clay (above) and Hattiesburg clay (below). 

J . A. Udden, C. L. Baker, and E. Dflse, 1916 (Unlv. Tex. BuU. 44, pp. 81, 88-89). 
Fleming beda (Mio. and PUo.) overlie Corrigan or Catahoula and a re=Lagar to , 
Lapara, and Oakvllle. Thickness, 1,500± ft. 

W. Kennedy, 1917 (SW. Ass. Pet. Geol. Bull., vol. 1, pp. 36-37). I t Is probable that 
some, if not aU, of Lagarto clays, Lapara sands, and Oakvllle sands raay be corre
lated with some of various phases of Fleming beda. 

A. Deussen and L. L. Lane, 1925 (A. A. P. G. Bull., vol. 9, pp. 1031-1052). Fleming 
fm. iinmediately underlies Lafayette fm. and overlies Catahoula ss. Thickness, 1,100 
to 2,600 ft. Is = Lagarto clays, Lapara sands, and Oakvllle ss. of region W. of 
Brazos Blver. 
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C. W. Cooke and J. Gardner, 1930 (personal s tatement) . Fleming clay Is of upper 
Mio. and possibly lower PUo. age; Is = Pascagoula clay; and is younger than Oak-
viUe ss. and Hattiesburg clay. 

T h e U. S. Geol. S u r v e y d i s c a r d e d t h i s n a m e f rom i t s c lass i f lca t ion In 1932. 

F. B. Plummer, 1933 (Unlv. Tex. BuH. 3232, pp. 530, 727), applied Fleming group 
to the Mio. and PUo. beds btw. Catahoula fm. and GoUad fm., and divided the group 
Into Lagarto fm. [restricted] and Oakvllle fm. 

N a m e d for M e m i n g , T y l e r Co. 

F l e u r a n t c o n g l o m e r a t e . 
U p p e r D e v o n i a n : Quebec ( G a s p e P e n i n s u l a ) . 

E. M. Kindle, 1930 (Canada GeoL Surv. Dept. Mines Summ. Rept. 1928, pt. C, pp. 
82C-84C, pL opp. p. 82C); Boulder cgl., 45 ft. thick, underlying Escuminac beds 
and overlying 450 ft. of barren coffee-colored sh. Type loc. Fleurant Point ; also 
seen at Mushroom rock and % ml, SE. of Englishman Creek. 

F l i n t m o r a i n e . 
P le i s tocene ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n I j l ichigan. Shown on m o r a i n e 

m a p (pl . 32) in U. S. Q. S. Mon. 53. N a m e d for F l i n t , Genesee Co. 

t P l i n t C reek beds . 
T e r t i a r y ( m i d d l e M i o c e n e ? ) : C e n t r a l w e s t e r n M o n t a n a ( P h i l i p s b u r g 

r e g i o n ) . 
E. Douglass, 1903 (Carnegie Mus. Annals, vol. 2, pp. 153-154). Flint Creek beds are 

typically exposed In a line of bluffs 100 to 150 or more ft. exposed high on W. 
side of valley of Flint Creek, beginning about 1 ml. N. of village of New Chicago and 
extending southward several miles. [Fossils listed. In 1908 (Carnegie Mus. Annals, 
VOL 4, Nos. 8 and 4, pp. 256-268) Douglass assigned these beds to upper Mio.] 

H, F. Oaborn, 1909 (U. S. O. S. BuU. 361, pp. 65, 114). "Flint Creek beda" are 
middle Mio. 

H. F. Oaborn, 1918 (Am. Mus. Nat. Hist. Mem, n. s., vol. 2, pt. 1, pp. 9, 18), assigned 
"FUnt Creek beds" to middle Mio. on p. 9, but on p. 16 stated that they are "prob
ably lower PUo." 

t F l i n t H i l l s d iv is ion . 
P e r m i a n : C e n t r a l K a n s a s . 

F. W. Cragln, 1896 (Colo. CoU. Studlea, voL 6, pp. 3, 8-9). Flint Hilla div.—Lowe? 
div. of Big Blue series. Divided Into Chase l.-:s. above (265 ft. thick) and Neosho 
shales below (130 ft. thick). Overialn by Sumner dlv. 

N o t used in l a t e r c lass i f ica t ions of K a n s . Geol. Survey . 

N a m e d for F l i n t H i l l s , Cowley a n d B u t l e r Coun t i e s . 

F l i n t R l d g e l imes tone . ( I n A l l e g h e n y ? f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l Ohio. 

B. B. Andrews, 1870 (Ohio Geol. Surv. Rept. Prog. 1869. pp. 86, 91-93) and 1871 
(Ohio Geol. Surv. Rept. Prog. 1870, pp. 89, 94-96). Flint Bidge Is.—Highly fossUIf
erous Is. in Coal Measures a t Flint Ridge^ Dark blue, almost black, thin bedded, 
and contains some Iron; 12 to 14 ft. thick. Supposed = Putnam HUI Is. [On 
p. 93 is eaUed "The Flint Rldge Putnam Hill Is."] At Flint Ridge Is separated from 
underlying Ji'Iint Ridge cannel coal by 4 ft. of blue clay sh., 4 Inches of bituminous 
coal, ahd 5 Inches of bituminous si. Overialn by iron ore. In Hopewell Twp, 
Muskingum Co., it partakes more of nature of a highly calc sh. 

N a m e d for F l i n t R idge , L ick ing Co. " 

W. S tou t , 1927 (Ohio Geol. Surv . , 4 th ser.. Bul l . 31 , p. 1 7 0 ) , s t a t e d t h a t 
F l i n t R i d g e Is. is in u p p e r p a r t of P o t t s v i l l e fm. 

F l i n t R idge flint. ( I n Al legheny f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l Ohio 

B. B. Andrews, 1871 (Ohio Geol. Surv. R e p t Prog. 1870, pl. opp. p. 242). Fl int 
Bidge flint.—[Name applied, in cross-country section of 2d geol. dist. of Ohio, to 
flint occurring In Lower Coal Measures at a considerably higher horizon than Put
nam HUl Is. (supposed equlv. of FUnt Rldge is.). According to E. Orton, 1878 
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(Ohio Geol. Surv., vol. 3, p. 894), the Putnam Hill Is. of Flint Ridge, Licking Co., is 
replaced by 6 to 8 ft. of. fossiliferous filnt] 

N a m e d for F l i n t Rldge , 2.'̂ k mi . SE. of N e w a r k , L ick ing Co. 

F l i n t R i d g e sha le . ( I n P o t t s v i l l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l Ohio . 

C. L. Herrick, 1887 (Denison Unlv. Scl. Lab. vol. 2, pt. 1. pp. 10-12). Flint Ridge--:: 
sh.—Thin layer of black sh. immediately over the coal at Flint Rldge, and about 
100 ft. below summit of rldge. 

N a m e d for F l i n t Ridge , L i c k i n g Co. 

F l i n t R i d g e c lay . ( I n P o t t s v i l l e f o r m a t i o n . ) 

N a m e for m a n y y e a r s app l i ed to t h e c lay, 1 t o 7 ft. th ick , u n d e r l y i n g F l i n t 

R i d g e coal in V i n t o n Co., Ohio . 

F l i n t R i d g e flint. 
P e n n s y l v a n i a n : E a s t e r n K e n t u c k y ( B r e a t h i t t C o u n t y ) . 

W. C. Morse, 1931 (Ky. Geol. Surv., ser. 6. vol. 36, pp. 296, 305). FUnt Ridge 
flint.—A 3-foot bed of yellow, non-fosslUferous flint, lying 30 ft. below top of FUnt 
Ridge at head of Leatherwood Branch of South Quicksand Creek, Troublesome quad., 
and near 1,500-foot contour l ine; It also Ilea 550 f t , by barometer, above Magoffin 
beds, and 370 ft. above Lost Creek Is. Loose dolomltlc or leached Is. blocks 
associated with the flint are very fosslUferous. The Flint Rldge flint has not 
been recognized outside of this area. 

t P l l n t R i v e r l o w e r zone. 
t F l i n t R ive r u p p e r zone. 

Ol igocene ( m i d d l e ) : S o u t h w e s t e r n Georg ia . 
T e r m s t h a t h a v e been appl ied (C. J . M a u r y , Am. J o u r . ScL, 4 th , vol. 48, pp. 

209-215, 1919) to a s ing le f a u n a l zone c h a r a c t e r i z i n g Glendon fm., 
a c c o r d i n g to (J. W. Cooke. 

N a m e d for e.xposures on Fl i i i t E l v e r . 

F l i n t R i v e r f o r m a t i o n . (Of V i c k s b u r g g roup . ) 

Ol igocene ( m i d d l e ) : N o r t h w e s t e r n F l o r i d a , s o u t h e a s t e r n A l a b a m a , sou th 

e rn Georg ia , a n d s o u t h w e s t e r n S o u t h C a r o U n a . 

C. W. Cooke, 1935 (A. A. P. G. Bull., vol. 19, No. 8, pp. 1170-1171). My 1923 
tentative correlation of the chert beds of Ga. and SE. Ala. with Glendon Is. now 
appears doubtful, and these beds, which are present in northern Fla., SE. Ala., Ga.. 
and SW. So. Car., are here given the tentative name Flint River fm., from exposures 
on Flint River btw. Red Bluff, 7 ml. above Bainbridge, SW. Ga., to Hales Landing, 
7 ml. below Bainbridge. Their fauna appears to be more closely related to 
Chickasawhay marl memb. of Byram marl of SE. Miss, than to Glendon Is. In 
S. C. the fm. Is present In Allendale Co. only. 

C. W. Cooke, 1938 (U. S. G. S. Bull. 887, on Coastal Plahi of S. C ) . In S. C. 
Flint River fm. occurs only In narrow strip bordering Savannah River in Allen
dale Co. from vicinity of Johnsons Landing to Cohens Bluff. The beds consist 
chiefly of broken lumps of yellow vitreous chert In reddish yellow aand. Few 
fossils. These beds are tentatively correlated with the upper or Chickasawhay 
memb. of Byram marl of Miss, and SW. Ala., and so far as now known they are 
the sole representative of Vicksburg group In SE. Ala., Ga., and S. C. 

F l o r e n a s h a l e m e m b e r (of G a r r i s o n s h a l e ) . 
P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

C. S. Prosser, 1902 (Jour. GeoL, vol. 10, p. 712). Florena shales.—Yellowish 
fossiliferous shales, 2 to 13 ft. thick, heretofore caUed "Cottonwood shales" (pre
occupied). Underlies Neosho memb. and forms lower part of Garrison fm. Overlies 
Cottonwood Is. 

Adop ted by U. S. Geol. S u r v e y a s lower m e m b . of G a r r i s o n fm. Ove r l a in 
by Neosho sh . memb . of G a r r i s o n a n d u n d e r l a i n by C o t t o n w o o d is . 

See a l so u n d e r B e a t t i e fm. a n d u n d e r G a r r i s o n sh., w h i c h R. C. Moore 
d i s c a r d e d in 1936. 

N a m e d for e x p o s u r e s in q u a r r i e s n e a r F l o r e n a , M a r s h a l l Co., K a n s . 
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Florence flint. (In Chase group.) 
Permian: Eastern Kansas, central northern Oklahoma and southeastern 

Nebraska. 
C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 771-786, 798). Floience flint.—^Two beds, 

each 10 ft. thick, of massive fossiliferous Is. with prominent layers of flint, 
separated by 2 ft. of white cellular Is. Included In middle of Chase fm. Under
lain by 31 ft. of yeUowish, chocolate, and greenish shales and overlain by buff 
shaly Is. 

C. S. Prosser, 1902 (Jour. GeoL, vol. 10. p. 714). Florence flint Is overlain by Fort 
RUey Is. and underlain by Matfield shales. 

Named for Florence, Marlon Co., Kans. 

tPlorence limestone. (In Chase group.) 
Permian: Central Kansas. 
C. S. Prosser, 1895 (Jour. GeoL, vol. 3, pp. 771-786, 798). Fort RUey or Florence 

Is.—Massive buff Is., 5 or more ft. thick. Separated from overlying Marion flint 
by 22 ft. of buff shaly las. overlain by 62 ft. of varicolored sh. with thin Is. 
layers, and separated from underlying Florence flint by 15 ft of buff ahaly lss. 

In 1902 (Jour. Geol. vol. 10) Prosser redeflned Fort Riley Is., to include 
a t base the 15 ft. of shaly Iss. and a t top the 22 ft. of buff shaly lss., • 
both of which he had excluded In his original deflnition. He also stated 
that Fort Riley Is. (40 ft. thick) rested on Florence flint and was 
separated from overlying Marlon flint by Doyle sh.; that Florence Is. is 
Port Riley main ledge; and that Florence Is. Is abandoned. 

In succeeding years Prosser's 1902 definition of Port Riley is. was adopted 
generally, Florence Is. fell into disuse, and Florence flint was name ap
plied to the fm. underlying Fort Riley Is. In 1986 (Kans. Geoi. Soc. lOth 
Ann. Field Conf. Guidebook, p. 12) R. C. Moore revised the terminology 
of the Perm, rocks of Kans. by (1) restricting Fort Riley Is. to the 
original 5-foot massive ledge; (2) introducing Oketo sh. for underlying 
5 f t of shaly Is.; (3) applying Florence Is. to underlying 30 f t of beds 
bearing tbe symbol of flinty Is. and apparently corresponding to Florence 
flint of previous repts. He called the beds immediately overlying his Fort 
Riley Is. the Holmesville sh., and the beds immediately underlying his 
Florence Is. the Blue Springs sh. 

Named for Florence, Marion Co. 

Florence gravel. 
Pleistocene: Northwestei^ Illinois (Stephenson County). 
0. H. Hershey, 1895 (Am. GeoL, vol. 15, pp. 7-12). Florence gravel.—Blue-gray 

loose aggl. of small gravel and sand, a few ft. thick, underlying Valley loess and 
comprising basal memb. of Columbia fm. Regarded as northern representative 
of Port Hudson memb. of Columbia fm. [In 1897 Hershey treated this as basal 
memb. of his Flnrencla fm.] 

Named for Fnorence Twp, Stephenson Co., but •'typical localities are in 
banks of Yellow and Crane's Creeks, a few mL W. and S. of Freeport." 

Florencia formation. 
Pleistocene: Northwestern Illinois. 
O. H. Hershey, 1897 (Am. Jour. Sci., 4th, vol. 4, pp. 90-98). Florencia fm.—Con-

slats of two members: (1) A series of dark blue-green sUt, light brownish-gray 
sand, and dark-brown carbonaceous clay or muck, everywhere resting on Irregular 
surface of (2), a moderately coarse subangular gravel, called Florence gravel In 
earlier rept and Florencia gravel In this rept. The fm. Ues uncon. on Kansan drift 
and Is overlain, with perfect conformity, by basal memb. of lowan loess. The name 
Florencia is derived frora Florence Twp, Stephenson Co., and Is slightly modifled 
because of common use of name Florence in Europe and America. 

F. C. Baker, 1920 (Univ. III. Bull., vol. 17, pp. 294-298), stated that Kansan drift of 
Hershey in rept cited above Is correlated by Leverett (U. S. G. S. Mon. 38, p. 187) 
with Illinoian drift, and that Florencia fm. ot Hershey therefore falls Into Sanga
mon Interglaclal stage. 
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F l o r i d a g r a v e l . 

P l e i s t o c e n e : S o u t h w e s t e r n Co lo rado . 

W. W. Atwood and K. F. Mather, 1932 (U. S. G. S. P. P. 166). Florida gravel.— 
Gravel deposited by streams after melting of ice of Cerro glacial atage. Thickness 
10 to 50 feet. Materials range from coarse sand and grit to large cobbles and 
bowlders. Caps Florida Mesa and other extensive mesas. 

t F l o r i d l a n se r ies . 
t P l o r i d i a n g roup . 

P l iocene ( l o w e r ) : S o u t h w e s t e r n F l o r i d a . 

A. HeUprln, 1887 (Wagner Free In s t Sci. Trans., voL 1, pp. 28-32, 64A-64B, May, 
1887). I would propose to designate the Pliocene series of the Caloosahatchle as 
the "Florldlan," by this name Indicating the region where the fm. has Its furthest, 
and, as far as we know, only development. What Its precise equiv. among the 
trans-Atlantic fms., if any such exist, may be, still remains to be determined. Thus 
far I have been unable to discover any whose fauna can be strictly, or even approx., 
correlated with the present one. Consists of highly fossiliferous deposits extending 
from a short distance above Daniels practically without Intermission to Fort 
Thompson, a distance along the river of 10 to 12 ml. Appears In most places as a 
partlaUy Indurated marl or earthy Is. of yeUowish buff or white color, and either 
largely destitute of organic remains or so densely charged with them as to con
stitute a pure shell rock. Thickness 2V^ to 8 ft. Overlain by post-I'llo. Venua 
cancella bed. Referred to basal PUo. 

R e p l a c e d by C a l o o s a h a t c h e e m a r l , i n t r o d u c e d in S e p t e m b e r 1S87 a n d a 

be t t e r - e s t ab l i shed n a m e . 

N a m e d for deve lopmen t on W. coas t of F l a . 

t F l o r i d l a n epoch. 
A t e r m i n t r o d u c e d by W. I I . DaU ( W a g n e r F r e e In s t . Sci. T r a n s . , voL 3, 

pt . 2, pp. 201-216, 1892) for P l iocene . "As p e n i n s u l a of F l o r i d a h a s pre
se rved a n u n b r o k e n r eco rd of t h i s [P l io . ] e ra , i t wou ld seem a p p r o p r i a t e 
to apply to i t t h e n a m e of F l o r i d i a n epoch, and s l igh t ly modi fy ing Prof. 
H i l g a r d ' s [ H e i l p r i n ? ] u s e of t h e t e rm , to re fe r al l depos i t s of s i m i l a r 
pa leon to log ic c o n t e n t s t o a s ingle as .semblage in t h e s y s t e m u n d e r t h e 
n a m e of F l o r i d i a n g roup . " " I n c l u d e s L a f a y e t t e g r o u p a n d F l o r i d i a n 
g r o u p ( C a l o o s a h a t c h l e b e d s ) . " 

F l o r i s s a n t l a k e b e d s . 
Miocene ( u p p e r ) : E a s t e r n Co lo rado ( P i k e s P e a k r e g i o n ) . 
W. Cross, 1894 (U. S. G. S. Pikes Peak folio, No. 7). Florissant lake beds.—Almost 

wholly volcanic ashes, which were probably showered upon waters of the lake 
forming soft and crumbling tuffs and mud shales. Predominantly andesitlc, with 
detritus ot basalt and rhyollte. Thickness 50 ft. Older than Alnwick and High 
Park lake beds. 

N a m e d for F l o r i s s a n t , Te l l e r Co. 

F l o w e r - p o t sha le . ( I n C i m a r r o n g roup . ) 

P e r m i a n : C e n t r a l s o u t h e r n K a n s a s a n d w e s t e r n Okla l ioma. 

F. W. Cragln, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 24-27). Flower-pot shaiea.— 
Chiefly highly gypsiferous varicolored clays, 150 ft. thick, overiying Cedar HUls 
sss. and underlying Cave Creek gypsums. Included In Salt Fork div. 

N a m e d for F l o w e r - p o t Mound, B a r b e r Co., K a n s . 

F loyd s h a l e . 

M i s s i s s i p p i a n : N o r t h w e s t e r n Georg ia , n o r t h e a s t e r n a n d n o r t h e r n c e n t r a l 

A l a b a m a , a n d s o u t h e r n Tennes see . 

C. W. Hayes, 1891 (Geol. Soc. Am. Bull., vol. 2, p. 143). Floyd sh.—Shaiea, 2,500 
ft. thick, oveilyiiig Fort Payne chert and underlying Oxmoor [Hartselle] ss. 

Flo.vd sh. a s above defined is now k n o w n to c o n s t i t u t e only a smal l p a r t of 
t h e black sh . uni t tu which t h i s iiiuiii' w a s i-viik'iitly iiitciidod lo apply . 
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since part of the sh. underlies Hartselle s.s. and part of it overlies the 
Hartselle. According to C. Butts it includes beds equiv. to Ste. Gene
vieve Is. and overlying fms. of Chester group of Miss. Valley region up to 
top of Palestine ss., or up to base of Parkwood fm. of Ala., except in N. 
part of Shades Valley, where it extends up to base of tbe Penn. and in
cludes shales contemp. with the Parkwood. The HartseUe as now re
stricted is treated as a distinct fm. in some areas, where it underiles 
Bangor is. restricted, and as a memb. of Floyd sh. in other areas. (See 
C. Butts, Ala. Geol. Surv. Spec. Rept. No. 14, 1926.) 

Named for development in Floyd Co., Ga. 

Floyd limestone. 
Upper Devonian: Central northern Iowa. 
A. 0 . Thomas, 1912 (Sci., n. s., vol. 36, pp. 569-570). A new substage, tentatively 

called Floyd la., is added at base of Lime Creek stage. Uncon. overlies Cedar 
Valley Stage In Floyd Co. [The Nora Is. of Thomas, to which this Is. may corre
spond, has been referred by C. L. and M. A. Fenton to Cedar Valley Is.] 

Floyds Knob formation. (In Borden group.) 
Mississippian: Southeastern Indiana. 
P. B. stockdale, 1929 (Ohio Jour. Scl., vol. 29, No. 4, p. 170). [See under 

Borden group.] 
P. B. Stockdale, 1930 (Ind. Acad. Sci. Proc, vol. 39, pp. 213-214). Study of 

Borden rocka throughout unglaciated area of southern Ind. and Incidental observa
tion In adjacent parts of Ky., revealed a persistent unit In upper part of Borden 
group which has served ns vital key to subdividing the rocks and to properly 
associating uppermost Borden fms. with overlying Harrodsburg and Salem Iss. 
The name Floyda Knob fm. Is being suggested for this fm. It exhibits several 
Uthologlc facies, the most common being is. tha t Is Itself of differing trai ts from 
place to place. For this Is. facies the name Ooss Mill Is. facies Is being suggested. 
Thickness Is commonly 3 to 4 ft., but at a few places It Is as much as 8 ft. or 
more. Various Ind. workers have referred to the different Is. fades of Floyds 
Knob fm. as "Stevens Creek Is.," although the name has never been formally 
proposed In the literature. Preemption of the term by Stevens Creek slates of 
S. Car. and confusion In interpretation of different beds which have been referred 
to same horizon In N. part of unglaciated area, preclude continuation of "Stevens 
Creek." Floyds Knob fm. will be fully described in rept. for publication by 
Ind. Dept. Cons. Div. of Geol. 

P. B. Stockdale, 1931 (GeoL Soc. Am. Bull., vol 42, No. 3, pp. 708-710). Floyds 
Knob fm. is key unit In subdividing the upper Borden rocks and correlating the 
units of southern Ind. with those of adjacent parts of Ky. I t exhibits several 
Uthologlc facies. Tbe most common Is is., which varies markedly frora place 
to place. Throughout S. half of unglaciated Ind. outcrop belt, and in adjacent 
parts of Jefferson Co., Ky., the fm. varies from fairly pure crinoldaL ooUtIC, or 
crystalline rock to ferruginous siliceous IB. Average thickness 3 to 4 ft. In 
Jefferson Co., Ky., and in adjoining regions the fm. Is the one described by C. 
Butts (Ky. Geol. Surv., ser. 4, vol. 3, 1915, pp. 157-158, and Ky. Geol. Surv., 
ser. 6, vol. 7, 1922, p. 73) as the "layer of oolite" at "base of the Warsaw." 
Locally in So. Ind. the fm. is ss. ' North of T. 6 N., Ind., the fm. Is a peculiar 
mixture of calc, ferruginous cherty, shaly rock.. Extending upward frora this 
locally, and Involving the basal portion of overlying Edwardsville fm., are 
the prominent bloherms of Edwardsville fm., mainly in Monroe and Morgan 
Counties, Ind. OverUes Carwood fm. 

P. B. Stockdale, 1931 (Ind. Dept. Cons., Dlv. GeoL, Pub. 98, pp. 54, 76, 193-219). 
Floyda Knob fm.—Variable Is., 1 to 6 ft. thick. Parts are finely granular, crystal
line, light gray; in places it Is crinoldal; in some places It Is oolitic; again it 
is Impure, sandy, buff to chocolate colored. This Is., which Is an excellent key 
fm., has often been spoken of as the "Stevens Creek Is." by Ind. workers, although 
the name has never been deflnltely proposed. For Jefferson Co., Ky., Butts 
erroneously referred to It as the "oolitic Is." at the "base of the Warsaw." No 
name has been speclflcally proposed for it in the literature. Most Ind. workers 
entirely overlooked I t Locally, especially in northern region, the calc. condition 
continued well into Edwardsville time. This dominantly calc. Interval comprises 
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Floyds Knob fm. [Describes and names several local faoiea ot the fm.] At some 
exposures a single characteristic dominates the fm.; at others another t rai t is 
predominant; whereas at still others a combination characterizes the zone. 
[See also under Stevena Greek la. and Stobo Is., by both of which names the is. 
has been known.] Named for Floyda Knob, % ml. B. of post office of same name, 
3 ml. NW. of New Albany, Ind., where the fm. Is overlain by heavy angular ss. 
bed and underlain by soft, massive slltstone of Carwood fm. [On p. 266 he gives 
thickness of Floyds Knob fm. slightly W. of old Stobo post office as 15 ft.] 

Fluffy s a n d . 

A t e r m t h a t h a s been appl ied (C. P . B e r k e y , N. Y. S t a t e Mus . Bul l . 146, 
1911) t o depos i t s in SE. N . T . classifled a s Mio. 

F l u m e dolomite . 
Midd le D e v o n i a n : A l b e r t a ( J a s p e r P a r k ) . 

P. E. Raymond, 1930 (Ara. Jour. Scl., 5th, voL 20, pp. 295, 300). Fium« dol., 
400 to 1,800 ft. thick. Overlies Mons dol. (Lower Ord.) and underlies Perdrix ah. 
(Upper Dev.). [Appears to be a nongeographic name, a stream having excavated 

a narrow flume along the strike of the Is. in cliffs on Roche Miette.] 

P l y Creek l imes tone . 

U p p e r C r e t a c e o u s : C e n t r a l s o u t h e r n M o n t a n a . 

J. F. Kemp and P. BUIingsly, 1921 (Geol. Soc. Am. Bull., vol. 32, p. 474, in char t ) . 
[No description or definition, but shown as=Greenhorn Is. In cress section from 
Greenhorn to Hardin, Mont., to Porcupine.] 

Fo ix oil zone. 

N a m e appl ied to 180 to 185 ft . of s a n d y s h a l e s a n d In t e rbedded s a n d s , 
sha le s , a n d shel ls , t he b a s a l 2(MI0 ft. of w h i c h cons i s t s of s t i cky b r o w n 
sh., in S a n t a F e S p r i n g s field, Los Angeles Co., Calif. I t d i r ec t ly over
l ies Bel l oil zone. N a m e d for F o i x No. 1 well , w h i c h y ie lds oil a t 
d e p t h of 3,500 ft. 

t F o l l e y l imes tone . 
Lower Ordov ic i an ( C h a z y ) : C e n t r a l e a s t e r u Missour i . 

C. R. Keyes, 1898 (Iowa Acad. Scl. Proc, vol. 5, pp. 59, 61). Folley la.—Light-
yellow, rather heavily bedded mag. Is. containing few fossils, hut locally con
taining thin sh. and sandy beds. Thickness 65 ft. Underlies Bryant Is. and 
overlies Cap-au-Gres ss. 

S a m e a s J o a c h i m Is., o lder n a m e . 
N a m e d for Fo ley , L inco ln Co. 

F o n d du L a c s a n d s t o n e . 
P r e - C a m b r i a n ( K e w e e n a w a n ? ) : N o r t h e a s t e r n M i n n e s o t a ( S t . L o u i s 

C o u n t y ) . 

N. H. WlncheU, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., voL 4, p. 567). 
Fond du Lac aa.—Exposed on both banks of St. Louis River from Fond du Lac 
westward to point at which It Is replaced by the quartzose pebbly cgl. that 
lies nonconformably on Thomson slates. Is about contemp. with some of Manitou 
flows of Keweenawan. Upper s trata are almost free from the shaly red sediment 
that characterizes lower portion. The rock thus gradually becomes a pinkish 
and finally a nearly white sandrock well known as building stone at Hinckley 
and on Kettle River. Lower part consists of fine red cgls., red shales, and sss. 

W. Uphara, 1901 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 6, Atlas, pl. 37, 
map. and text describing pl. 56), placed Fond <Ju Loo ss., 157 tt. thick, below 
Hinckley ss. (381 ft. thick) and above Potsdam red qtzite. "To these sss., therefore, 
the name Potsdam Is also extended. They are of the date of the waning stages 
of the Keweenawan." 

C. R. Stauffer, 1927 (Geol. Soc. Am. Bull., vol. 38, pp. 489-475). The best Minn, 
outcrop of Red Clastic Series, fri-e from • glacial debris. Is that along St. Louis 

- River a t Fond du Lac, where measured thickness lies somewhere btw. 412 ft., 
as •given by WlncheU, and 730 ft. as given hy Thwaites. 
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F o n d d u L a c m o r a i n e . 

P le i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n Minneso ta and n o r t h w e s t e r n 

Wiscons in . 

F. Leverett, 1928 (U. S. G. S. P. P. 154). Waterlald moraine. At N. end connects 
with Highland morainic system and at S. end connects with Nickeraon morainic 
system. Named for Fond du Lac, 'St. Louis Co., Minn. 

F o n d d u L a c b r o w n s t o n e . 

Commerc i a l t e r m for s t o n e of K e w e e n a w a n ( ? ) age q u a r r i e d a t F o n d d u 

Lac , Minn. 

F o n t a n a s h a l e 

P e n n s y l v a n i a n : E a s t e r n Kan.sas , n o r t h w e s t e r n Missour i , a n d s o u t h w e s t e r n 

I o w a . 

R. C. Moore, 1932 (Kana. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 85, 91, 
97). Fontana sh.—Basal memb. of Cherryvale fm. Underlies Block Is. and overlies 
Winterset Is. 

N. D. NeweU, 1935 (Kans. Geol. Surv. Bull. 21, pp. 19, 36-37). Fontana «A.—ArgUI. 
or calc sh., greenish gray or buff, 5 to 25 ft. thick, comprising basal fm. of Kansas 
City group as restricted by R. C. Moore. Overlies Winterset memb. of Dennis 
Is. and underUes Block Is. Type exposures near Fontana, Miami Co., Kans., in road 
cuts at NE. cor. sec 11. T. 18 S.. R. 23 B., and at middle ot W. side of NW14. 
sec 36, T. 18 S., R. 23 E. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of this 
name. 

Foo th i l l s .series. 

T e r t i a r y ( ? ) : , \ l b e r t a . 

J. A. Allan and R. L. Rutherford, 1934 (Alberta Research Council Rept. 30, p. 34). 

F o r a k e r l i m e s t o n e . ( I n W a b a u n s e e g r o u p , K a n s a s . ) 

F o r a k e r l i m e s t o n e m e m b e r (of Sand Creek f o r m a t i o n , O k l a h o m a ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n and c e n t r a l O k l a h o m a a n d s o u t h e r n 

K a n s a s . 
K. C. Heald, 1916 (U. S. G. S. Bull. 641, pp. 21, 25). Foraker Is.—Chiefly Is., but 

much of rock Is so soft and thin-bedded as to give no outcrop. Some soft sh. is 
present. The heavy Is. can easily be recognized by the large number of Fusulinas 
which !f̂  contains, the rock in places being fairly Jammed with them. Another 
distinguishing mark is great abundance ot chert concretions It contains. The 
fresh surface of the chert Is generally light blue gray, and the concretions usually 
includ<> fossils which show white against the bluish background. Most common fos
sil In the chert Is Fuaulina secalica. Thickness 74 ± ft. The Is. forms the rim 
of Ekier Canyon, and Is prominent along line of bluffs In B. part of Foraker quad. 
It Ues 18 ft. below Red Eagle Is. and Is underlain by sh. A ss. which occurs 28 ± 
ft. below the Foraker Is a good horizon marker. 

N. W. Bass, 1929 (Kans. GeoL Surv. Bull. 12, pp. 45-I-). Thlck-beddod Is. contain
ing chert and minor proportion of sh. and shaly la., with thickness of 50 f t , con
stitutes Foraker la. in Cowley Co., Eans. Lowermost bed of fm. Is Amerlcus(?) 
Is. memb. It Is separated from upper thick-bedded Is. merab. hy 10 to 13 ft. of soft 
sh. The Foraker overlies Admire sh. and underlies Elmdale sh. as here restricted. 
The beds above Americus(7) Is. were formerly Included in Elmdale sh. 

R. C. Moore, 1929 (Kans. Geol. Surv. Bull. 12, pp. 45, 50, footnotes). (See under 
Americus la. memb.) 

In Okla . is top memb . of Sand Creek f m . ; in K a n s . is t r e a t e d by U. S. Geol. 
S u r v e y a s a fm. in W a b a u n s e e g roup . 

G. E. Condra, 1935 (Nebr. Geoi. Surv. Paper No. 8, p. 8) , carried this name into 
NW. Mo. and SE. Nebr.; called it Foraker la. fm. (45 to 50 ft. thick) ; deflned it 
as underlying his Johnson sb. fm. and overlying his Hamlin sh. fm.; and divided 
It into (descending) : Long Creek Is., Hughes Creek sh., and Amerlcus Is. (Sec 
Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.) 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), transferred this Is. to Perm. This 
change In Perm.-Penn. bdy has not been considered by U. S. Geol. Survey for Its 
publications. 

N a m e d for F o r a k e r , Osage Co., Okla. 
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t P o r b e s l imes tone . ( I n S h a w n e e f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n Missour i , s o u t h w e s t e r n Iowa , a n d s o u t h e a s t 

e r n N e b r a s k a . 

C. B. Keyes, June, 1898 (Am. Geol., vol. 21, p. 349). Forbes la.—Thick Is., top ex
posed In top of bluffs of Missouri and Nodaway river's, near town of Forbes, Holt 
Co., Mo., being highest heavy Is. In Mlssourlan series until capping Cottonwood Is. 
1B reached. 

J . A. GaUaher (Mo. Geol. Surv. 5th Blen. Rept , p. 56, 1898) mentioned Forbes la., 
but did not deflne i t 

I n Mo. t h e n a m e F o r b e s Is. w a s for m a n y y e a r s app l i ed to t h e beds be

n e a t h C a l h o u n s h . a n d above T e c u m s e h sh. , o r to Dee r C reek Is. m e m b . 

of p r e s e n t n o m e n c l a t u r e . 

G. E. Condra, 1927 (Nebr. GeoL Surv. BuU. 1, 2d ser., p. 49). The upper unit of 
Deer Creek Is. has been caUed Forbes Is. in Mo., Iowa, and Nebr. Writer is of 
opinion this name should be retained for this unit, but U. S. GeoL Survey holds 
that It would be preferable to select some other name. Replaced by Ervine Creek la. 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 181). ^Forbes Is. of GaUaher, is 
poorly defined designation of Is. a t Forbea, Holt Co., Mo., recognizable from 
description as = Deer Creek. 

F o r d s a n d s t o n e . 
P e n n s y l v a n i a n : C e n t r a l s o u t h e r n I o w a . 

H. Hinds, 1909 (Iowa Geoi. Surv. vol. 19, pp. 99, 131, 178). Ford aa.—Heavy ss. 
overlying Ford-Runnels coal in Polk and Warren Counties. On N. side of river 
Is represented by sss. and sandy ahales. Included in Des Moines stage. 

P r o b a b l y n a m e d for F o r d , W a r r e n Co. 

F o r d h a m g n e i s s . 
P r e - C a m b r i a n : S o u t h e a s t e r n N e w York. 

F. J. H. Merrill, 1890 (Am. Jour. Scl., 3d, voL 39, pp. 388-389). Thinly bedded 
gray qtzite gneiss, containing Uttle feldspar. Its beds varying from almost pure 
quartz to a mixture of quartz and blotlte or hornblende. OccasIonaUy layers of 
pure blotite schist an Inch or two thick are Intercalated with white, coarsely 
granular qtzite. Forms anticlinal ridge of Fordham Heights, which borders E. 
shore of Harlem River, from" which It Is proposed to call It Fordham gneiaa. In 
a lew places It varies widely from the normal type, through presence of hornblende 
and garnet and an Increase In feldspar and mica. Intercalated a t a great many 
localities are hornblendlc and augitlc strata, usually a few tt . thick, which resem
ble diorltes and diabases, are granular, and may have originaUy been eruptive rocks, 
but whatever their origin they are now metamorphlc and may be called amphlbo-
lltes and pyroienltes. The Fordham gneiss overlies Yonkers gneiss and underlies 
Inwood Is., from which It is hi a few places separated by 5 r.to 10 or more ft. of 
thinly bedded qtzite (later named Lowerre qtzite]. Thickness undet., but is at 
least 200 ft. Included in Manhattan group, which is believed to be metamorphosed 
Paleozoic. [The Yonkers gneiss is now known to Intrude the Fordham.] 

F. J. H. MerriU, 1898 (N. Y. State Mus. 15th Ann. Rept , vol. 1, pp. 21-31). Ford
ham gneiaa is certainly pre-Camb., and If It is sedimentary it may be called 
Algonkian. Overlain by Lowerre qtzite, of probable Camb. age. [Lowerre Is now 
classified as pre-Camb.] 

F. J. H. Merrill, 1902 (U. S. G. S. New York City folio. No. 83). Fordham gneisa.— 
Gray thin-banded gneiss ; some bands highly quartzose, some composed largely of 
blotlte, some consist of pegmatite or granite which seems to* have been Injected 
paraUel to regular banding of the gneiss. The rock is thoroughly gneissoid. Is 
certainly pre-Carab. If of sed. origin it may be called Algonkian. Is oldest rock 
In dist. Overlain by qtzite that Is called Poughquag qtzite because of probable 
equivalence to Poughquag qtzite (C^mb.) of Dutchess Co. [This qtzite Is now 
classified as pre-Camb. and is called Lowerre qtzite.] 

C. P. Berkey, 1907 (N. Y. State Mus. BulL 107, pp. 361-378). Fordham gneiaa ot 
Uarlem quad, (folio 83) Is not different in position or significance or general char
acter from same gneiss series of Tarrytown quad., with which It is continuous; and 
writer sees no essential point of difference btw. these and the basal gneisses of West 
Point quad., from which they are separated by only a belt of later lss. and schists 
occupying the synclinal fold of lower Croton valley. In northern Highlands inter
bedded lss. and qtzites and schistose graphitic beds are common, whereas in southern 
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localitlea the lss. a t leaat are not ac frequently seen. No subdivision of the gneiss 
at present seems possible. There is no nartural strat . break. Because of abundance 
and regularity of Igneous Injections and close folding and frequent faulting. It is 
not even clear as to order of superposition of constituent members. 

C. P. Berkey, 1911 (N. Y. State Mus. Bull. 146, pp, 47-57). Fordham gneiaa is 
chiefly sed. and consists of granitic and quartzose banded gneisses ahd schists of 
very complex development. Included In GrenvlUe series. [Referred to "interbedded 
Iss." as ''associated with Fordham gneisses ;" and Included Fordham gneiss, the Inter
bedded Is., and the intrusives In GrenvlUe series.] 

C. P. Berkey and J. R. Healy, 1912 (Columbia Univ. Contr , vol. 20, pp. 1907-1912). 
Fordham gneiaa aeriea (pre-Camb.) Includes metamorphosed ancient sediments and 
Igneous Intrusives, some of which are very extensive. Includes Yonkers gneiss, 
Ravenswood granodiorite, and banded black and white gneisses, black mica schists, 
thin beds of very Impure serpentinous Is,, qtzite schist, quartzose gneisses, and 
graphitic schists, forming a nnlt through which and into which the igneous masses 
have been injected. Believed to be very old pre-Camb. and a local representative of 
GrenvlUe series of Adirondacks and Canada. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 19). Fordham gneiaa, a complex 
sed. series of conformable and interbedded gneisses, schists, qtzites, and Iss. Con
stitutes oldest and lowest fm. In SE. N. Y. May b e = GrenvUle series of Adirondacks 
and Canada. 

J. F. Kemp, 1912 (Int . Geol. Cong., l l t h sess., Stockholm, Corapt rend., vol. 1, pp. 
702-711). Fordham gneiaa ls = GrenvIlle series of northern area. Sedimentary 
character established by discovery In It of coarsely crystalline njarbles. 

C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225, 226, p. 140). Pro-
Camb. rocks of N. Y. City and Westchester Co. divided as follows (descending) : 

Post-Grenvllle 
(very old pre-

Cambrlau). 

Later GrenvlUe 
(sedimentary) •{ 

Basic dikes. 
Pegmatites. 
Yonkers gneissoid granite. 
Pegmatites. 
Ravenswood granodiorite. 
Injection granites and pegmatites. 
Fordham gneiss, in pari (injection 

gneiaa). 
Occasional basic Injecrions. 
Staten laland aerpentine. 
Stevens Point serpentine.. 
The Hornblende schlsta. 

Manhattan achist. 
Inwood la. 
Lowerre qtzite. 

Later igneoua. 

Laurentlan 
(7). 

EarUest 
Igneous. 

Interbedded Iss. and schists. 
Fordham gneiss, in par t 

(paraffneias). 
Keewatln apparently not represented. 

Older GrenvUle 
(sedimentary). 

Fordham gneisa is a H. L. AUlng, 1924 (Am. Jour. Sci., 5th, vol. 8, pp. 27-«9). 
syntectlc—sed. and Igneous. In West Point quad. Berkey assigns the Fordham 
in part to the GrenvUle, In part to the Laurentlan, and In part to the Algoman. 
This means tha t origin has been deciphered. The dark-green hornblende (amphlb
olitlc) portion Is regarded as a metamorphosed sed. rock of GrenvlUe age, the 
igneous portion assigned to Laurentian and Algoman. respectively. Writer thinks 
name Fordham should be limited to the bands believed to be sedimentary. But 
until agreement is reached he suggests the hyphenated terms Fordham-Orenville, 
Fordham^Laurentian, and Forriham-Algoman. 

H. B. Knopf and A. I. Jonas, 1929 (U. S. Geol. BuU. 799). Manhattan schist corre
lates with Wissahickon fm.; Inwood is. with Coekeysville marble; Lowerre qtzite 
with Setters fm.; and the paragneiss parts of Fordham gneiss with Baltimore 
gneiss. The InJectlon-gnelss parts of Fordham gneiss are of post-Manhattan but 
pre-Camb. age. The Wissahickon, Coekeysville, and Setters are classified as Algon
kian and Baltimore gneiss as Archean. 

T h e t e r m s "Algonk ian s y s t e m " a n d " A r c h e a n s y s t e m " h a v e n o w been dis

c a r d e d , a n d t h e F o r d h a m Is classif led s i m p l y a s p re -Camb. 
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F o r d y c e K n o b s a n d s t o n e facies . 

N a m e appl ied by P . B . S tockda le ( I n d . Dep t . Cons. , Div . Geoi., P u b . 98, pp. 

76, 197, etc. , 1931) to a l i thologic d e v e l o p m e n t of h is F l o y d s K n o b fm. in 

a p a r t of s o u t h e r n Ind . 

F o r e l l e l i m e s t o n e . 

P e r m i a n : S o u t h e a s t e r n W y o m i n g a n d n o r t h e a s t e r n Co lo rado . 

N. H. Darton, 1908 (Geol. Soc. Am. BuH., vol. 19, pp. 430, etc.). Forelle Is.—Heavy-
bedded pure Is., locally gypalferoua and thin bedded. In places contains Carbtt 
fossils, but for which the Forelle and underlying Satanka sh. might be regarded 
as part of Chugwater fm. (Perm, or Trlassic). Thickness 4 to 20 ft. May 
possibly repre.'Jont Embar fm. Underlies Chugwater fm. (red) and overiies Satanka 
sh. (red). Named for R. R. station a few ml. S. of Laramie. 

H. D. Thomas, 1934 (A. A. P. G. BuU., vol. 18, No. 12, p. 1868). Forelle i«. seems 
to be an extended tongue of Phosphoria fm., and consequently may be considered as 
Forelle Is. tongue of the Phosphoria. It underiles red beds here named Freezeout 
tongue of ChuguMter fm. and overlies Satanka sh. 

F o r e m a n f o r m a t i o n . 

Uppe r J u r a s s i c : N o r t h e r n Ca l i fo rn i a ( T a y l o r s v i l l e r e g i o n ) . 

J. S. DIUer, 1892 (Geol. Soc Am. Bull., vol. 3, pp. 370-394). Foreman beds.—Six
teen hundred ft. of slates and sss. with several beds of cgl. Plants identifled by 
Prof. Fontaine as "clearly Mesozoic and most probably Rhaetic." Regarded as 
older than Hardgrave ss. and younger than Trail beds. [Later proved to be much 
younger than Hardgrave ss.] 

J. S. DIUer, 1908 (U. S. G. S. Bull. 353). Foreman fm.—A succession of sh., ss., 
and cgl. in which the sediment Is for most part derived from rocks which are not 
clearly volcanic Shales often slaty and with i>encll structure, and range In color 
from dark carbonaceous with traces of leaves through gray, which predominates, 
to shades nnd tints of red and yellow. Most of sss. are very flne, decidedly shaly, 
and of reddish brown and gray colors. The cgl. is less abundant than the sh. and 
ss. Overlies, probably uncon., Hinchman ss., and in places uncon. overlaps Mormon 
ss. nnd even Robinson and Peale fms. Fauna determined to be not earlier than 
Middle Juraiisic. 

N a m e d for e x p o s u r e s a t F o r e m a n a n d in F o r e m a n ' s R a v i n e , N E . of T a y l o r s 

vil le , P l u m a s Co. 

F o r e m a n a rg i l l i t e . 

U p p e r J u r a s s i c : N o r t h e r n C a l i f o r n i a ( M o u n t J u r a ) . 

C. H. Crickmay, 1933 (Geol. Soc. Am. BuU., vol 44, No. 1, p . 81, and Np. 6, pp. 895-
903). Forman ariKiiiie.—J^Jamed by Diller, 1892. Consists of Ught-gray argilUte 
composed of flne volcanic waste. Thickness 350 ft. [Diller gave thickness of his 
Foreman fm. as 1,600 to 2,500 ft., and his Uthology differed.] Fossils listed. Of 
early Upper Jurassic age. Occurs at Taylor's Diggings, in S. fork of Forman [Fore
man] Ravine, and elsewhere. 

F o r e m o s t f o r m a t i o n . . ^ 

U p p e r C r e t a c e o u s : S o u t h e r n A l b e r t a , C a n a d a . 

D. B. Dowling, 1917 (Canada Geol. Surv. Mem. 93, p. 37). Shales and shaly silts, 
with many coal or carbonaceous beds and with subordinate amounts of ss., under
lying Pale beds and overlying Pakowkl fm. in southern Alberta. The beds ane 
chiefly brackish water lagoonal deposits, and of Judith River age. Top memb. is 
Taber coal; basal memb. Is Verdigris ss. Thickness 4 0 0 ± f t Named for expo
sures In Chin Coulee, near town of Foremost. 

C o r r e s p o n d s to l o w e r t h i r d of J u d i t h R i v e r fm. of M o n t . 

F o r e s t c o n g l o m e r a t e . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n M i c h i g a n ( O n t o n a g o n C o u n t y ) . 

S. H. Broughton, 1863 (Remarks on mining Interest and detaUs of geology of Onto
nagon County, para, of 24 pp.'and map, Phlla., 1863, map and p. 19). A belt of cgl., 
86 tt . wide, exposed 500 ft. N. of old Forest mine is termed Forest cgl. Distin
guished by varied character of enclosed pebbles, among which occur is. and ss . ; a 
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coarse gravelly appearance; and a tendency to disintegrate on exposure. Older 
than Minesota cgl., from which it Is separated by 2,540 t t of traps. 

S a m e a s B o h e m i a cgl. of B o h e m i a n R a n g e g roup . 

F o r e s t a m y g d a l o i d . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

N a m e local ly in u s e m a n y y e a r s . Used by B . S. B u t l e r in U. S. G. S. P . P . 
144, 1929. T h e fm. be longs in (Central M i n e g r o u p . I s y o u n g e r t h a n 
L a k e amygda lo id . T h e m i n e r a l i z e d p a r t i s t h e F o r e s t lode. P robab ly 
n a m e d for o c c u r r e n c e in old F o r e s t mine , in On tonagon Co. 

F o r e s t flow. 
I n c l u d e s F o r e s t a m y g d a l o i d a n d t h e u n d e r l y i n g t r a p . 

F o r e s t c lay . 
F o r e s t s a n d s . 

M i o c e n e : Sou th T r i n i d a d . 

G. W. Halse, 1935 (Inst. Pet. Tech. Jour., vol. 21, No. 145, pp. 940-951). 

F o r e s t Rock . 

A t e r m f o r m e r l y app l i ed by m i n e r s t o t h e W h i t e p o r p h y r y of Leadv i l l e 
dist . , Colo. So cal led f rom p ro fus ion of depos i t s of d e n d r i t i c ox ide of 
m a n g a n e s e on i t s s u r f a c e . 

F o r e s t C i ty s a n d rock . ( I n S h a w n e e f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n Mis sou r i . 

J. A. GaUaher, 1898 (Mo. Bur. Geoi. and Mines Blen. Rept , pp. 55, 57) . Foreat City 
aand rock, alternating with clay sh. Underlies Forest City Is. and overUes Curzon's 
Is. Included In Perm. 

G. E. Condra, 1927 (Nebr. GeoL Surv. Bull. 1, 2d ser., p. 101), named subdivisions of 
Topeka Is. memb. of Shawnee fra. at Forest City, Mo. (descending) : Coal Creek Is., 
8 % ± ft.; HoU sh., 1 ft. 10 in. ; DuBois Is., 1 f t 1 in. to 1 f t 2 In. [Forest City Is.] ; 
Turner Creek sh., 414 ft. to 6 ft. [Forest City sand rock of GaUaher] ; and Curzen 
Is. 6 ± f t 

N a m e d for F o r e s t Ci ty , H o l t Co. 

F o r e s t C i t y l i m e s t o n e . ( I n S h a w n e e f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h w e s t e r n Mis sou r i . 

J. A. GaUaher, 1898 (Mo. Bur. Geol. and Mines Blen. Rept, pp. 56. 67). Foreat City 
la.—Overlies Forest City sand rock and underiles calc. shale.s a t and near Forest 
City. Included In Perm. 

G. E. Condra, 1927. (See 1927 entry under Foreat City aand rock.) 

N a m e d for F o r e s t Ci ty , H o l t Co. 

F o r e s t d a l e m a r b l e . 

P r e - C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u u t y ) . 

A. Keith, 1932 (Wa.sh. Acad. Sci. Jour., vol. 22, pp. 382, 394). Foreatdale marble.— 
Massive marble, greatly metamorphosed In most localities, with growth of many 
silicate minerals. Colors from white to light gray, buff, and cream mottled; 
usuaUy weathers with marked reddish-brown surface. Minimum thickness (per
haps 200 f t ) is In d is t NE. of Brandon. Thickens to SE. of Brandon untU It Is 
nearly 2 or 3 times that figure ; thins again to E. of Rutland. To N. it Is fairly 
continuous to Canadian border. At Forestdale [Brandon quad.], 5 mi. NE. of 
Urandon, there Is an exceUent section from the upper graywacke cgL of underlying 
Nickwaket graywacke up to basal cgl. of the uncon. overlying Camb. Is considered 
older than Moosalamoo phylllte. 

F o r e s t G r o v e f o r m a t i o n . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : N o r t h e a s t e r n Miss i ss ipp i ( T i s h o m i n g o C o u n t y ) . 
W. C. Morse. 1928 (Jour. Geol., vol 36, pp. 3 1 ^ 3 ) . Forest Grove fm.—Top fm. of 

Chester series in Tishomingo Co., Miss., and NW. Ala. Consists of Highland 
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-Church ss. memb., 25 ft. thick, at top, underlain by 9 0 ± ft. of sh. and ss. tha t is 
nowhere completely exposed, but is believed to Include clay, sandy shales, and shaly 
sss. Contains Chester fossils. Overlies Southward Bridge fm. Named for the 
school located on top of the fm. near old Mingo Village and Southward Bridge, 
Tishomingo Co., Miss. 

W. C. Morse, 1930 (Miss. Geol. Surv. Bull. 23) gave many details of the fm. and 
stated that old Mingo village is at confluence of Bear Creek and Cedar Creek 
Valleys, which is In Ala., according to his map. 

F o r e s t Hi l l s and . ( I n V i c k s b u r g g roup . ) 
Oligocene ( l o w e r ) : S o u t h e r n Mi.ssi.'^sippi. 

C. W. Cooke, 1918 (Wash. Acad. Sci. Jour., vol. 8, pp. 187, 191-193). Foreet ifili 
sand Introduced to replace preoccupied name "Madison sands" of Lowe. In type 
area consists chiefly of cross-bedded or laminated, more or less ferruginous, siliceous 
sand and some clay. We.st of type area the fm. becomes more arglll. and contains 
lenses of lignite and lignitic clay. Thickness 50 to 70 ft. .\ shallow water or 
nonraarlne deposit. Basal fm. of Vicksburg group In western Miss. Appears to 
rest conforraably on Yazoo clay memb. of Jackson fm. Overlain conformably by 
Mint Spring calc. marl memb. of Marianna Is. Believed to be contemp. with marine 
Red Bluff clay. 

Some geologis t s a n d pa leon to log i s t s h a v e inch ided F o r e s t H i l l s a n d in u p p e r 

Eocene J a c k s o n fm., b u t a c c o r d i n g to s t u d i e s of C. W . Cooke i t i s of 

Olig. age a n d m o r e p r o p e r l y be longs t o V icksburg g r o u p , be ing of differ

e n t l i thology f rom J a c k s o n . (See a l so R e d Bluff c lay.) Cooke s a y s 

(A. A. P . G. Bull . , vol. 19, No. 8, 1935) i t s V i c k s b u r g a g e i s p roved because 

it over l i es Red Bluff c lay w h e r e t h e two i n t e r w e d g e . 

N a m e d for F o r e s t Hi l l , 5 % mi . SW. of J a c k s o n . 

Fo re s tv i l l e sha l e . 

M i s s i s s i p p i a n : Mich igan ( S a n i l a c C o u n t y ) . 

C. H. Gordon, 1900 (Mich. Geol. Surv. vol. 7, p t 3, p. 23). Forestville ahales.— 
Blue shales, 100 to 200 ft. thick, forming upper part ot Coldwater shales In 
Sanilac Co. Overlie RIchmondville ss. [Probably named for exposures at Forest
ville. Sanilac Co.] 

F o r k e d Dee r l imes tone . 

Ordov ic i an ( L o w e r ) : N o r t h e a s t e r n T e n n e s s e e ( M o r r i s t o w n q u a d r a n g l e ) . 

G. M. Hall and H. C. Araick, 1934 (Tenn. Acad. Scl. Jour., vol. 9, No. 2, pp. 158-
161). Forked Deer Is.—Approx. 185'10" of Is. and doL, including a few 
thin beds of sh. The Is. and dol. occur In about equal proportions and are 
Interbedded. The sh. is mostly in thin partings. Tbe Is. is predominantly "dove
like" and is the "brown rock" of the miners at Mascot, Tenn. It is less massively 
bedded than the dol. Chert is less conspicuous than in Copper Rldge and Nlttany 
dolomites, and Is alraost entirely conflned to the dol. Many beds are raore or less 
brecciated. The fm. Is in general lighter colored than underlying fms. Underlies 
Thorn Hlll fm. and overlies Nlttany dol., all of which belong, to Knox dol. Is 
approx. = Jefferson City fm. ot Ozark region. Section studied is along U. S. Highway 
25 E, btw. Indian Creek and Bean Gap. The fm. Is naraeC tor the creek In valley 
in which the highway is located. 

t P o r k M o u n t a i n s l a t e . 

P e n n s y l v a n i a u : S o u t h w e s t e r n A r k a n s a s (Po lk C o u n t y ) . 

A. H. Purdue, 1909 (Slates of Arkansas, Ark. Geol. Surv., pp. 30, 40) and 1914 
(U. S. G. S. BuU. 586). Fork Mtn si.—Gray to greenish and chocolate-colored 
slates, containing thin layers of qtzite in lower pa r t ; ranch Jointed, but withstands 
weathering, and usually forms a bluff where it outcrops on mtn side. Thickness 
0 to 125 ft. Overlies Arkansas novacullte and uncon. underlies Stanley sh. 

H. D. Miser, 1917 (U. S. G. S. Bull. 680, p. 66). Some sh. at base of Stanley sh. 
has In places been altered to sL, to which the name "Fork Mtn si." has been 
earlier applied. [This name has been discarded. The beds are only a local facies 
of Stanley sh.] 

N a m e d for F o r k Mtn, P o l k Co. 
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F o r k R i d g e s a n d s t o n e m e m b e r (of Mingo f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y a n d n o r t h e a s t e r n T e n n e s s e e . 

G. H. Ashley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 31, 33, 39, 40). 
Fork Ridge as. memb.—Cllff-making ss. in Mingo fm., lying about 40 f t below Mingo 
coal. Thickness few ft. to 50 ft. 

N a m e d for F o r k R i d g e , Bel l Co., K y . 

F o r m a n a rg l l l l t e . 

U p p e r J u r a s s i c : N o r t h e r n C a l i f o r n i a ( M o u n t J u r a ) . 

See F o r e m a n a rg i l l i t e . 

F o r r e s t sha l e . 
L o w e r C r e t a c e o u s : S o u t h e a s t e r n Ar i zona . 

C. [B.] Keyes, 1935 (Pan-Am. GeoL, vol. 64, No. 2, pp. 129, 138, 139). Forrest sh.— 
The reddish shales forming lower half of Cinturan series (Cintura fm, of Ban-
some) In SE. Ariz. Thickness 800-f ft. Underlies Mexican ss. and overlies 
Comanche Is., top dlv. of Murallan series. Named for well-known Forrest ranch, 
a few ml. E. of Bisbee. 

t P o r t A d a m s o r E l l i sv i l l e p h a s e . 

See fE l l i sv i l l e p h a s e . 

F o r t A n c i e n t d iv is ion . ( I n R i c h m o n d g roup . ) 

U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio. 

A. F. Foerste, 1909 (Denison Unlv. Scl. Lab. Bull. 14, p. 292). Fort Ancient div.— 
Lower part of Waynesvllle bed of Richmond fm., characterized by abundant 
presence of Dalmanella fuffosa, with exclusion of all other Brachiopoda and corals 
considered characteristic of the Richmond. The assemblage of lamellibranchs sug
gests that Fort Ancient dlv. of Waynesvllle bed belongs with upper part of Arnheim 
rather than with Clarksvllle and Bianchester divisions of Waynesvllle bed. 

I s t r e a t e d by U. S. Geol . S u r v e y a s t o p beds of A r n h e i m fm. A c c o r d i n g 
to E. O. U l r l ch a n d C. B u t t s t h e beds m o r e a p p r o p r i a t e l y be long to 
A r n h e i m t h a n t o W a y n e s v i l l e , f r o m w h i c h t h e y a r e s e p a r a t e d by a n 
uncon. L a t e r r e p t s of F o e r s t e , however , desc r ibe a n uncon . a t b a s e of 
h i s F o r t A n c i e n t d iv . i 

N a m e d for F o r t Anc ien t , W a r r e n Co. 

P o r t A p a c h e l imes tone . ( I n Supa i f o r m a t i o n . ) 
P e r m i a n : S o u t h e a s t e r n Ar i zona ( F o r t A p a c h e I n d i a n R e s e r v a t i o n ) . 

A. A. Stoyanow, 1938 (Geol. Soc. Ara. BuU., vol. 47, No: 4, pp. B33-536). In his 
work on geol. of Ariz. Darton raentlons "a thick memb. of Is. about 100 ft. below 
top of Supal fm." in For t Apache Ind. Res. area, and .stated that It carries Manzano 
fossils. This Is. Is herein described as Fori Apache la. It lies considerably above 
the Perm, plant-bearing beds (p lnkss . and sh;) here named Kiniahba beda of Supai 
fm. In Plateau wall there are 400± ft. of Supal beds above Fort Apache Is. 
The Fort Apache [memb.] consists of gray Is., 70 ft. thick at Kelly Butte (the 
flat top of which It forms), very fossiliferous [tossUs listed], and lying 489 ft. 
above Kinlshba beds, 20 ft. thick. The latter beds (which occur In basal part of 
Supal fm.) are named for occurrence In walls of an old Indian pueblo, known 
as Kinlshbs, on bank of a dry wash SW. of White River settlement and NW. of 
Fort Apache, at foot of Kelly Butte. 

F o r t A t k i n s o n l i m e s t o n e . ( In M a q u o k e t a g roup . ) 

U p p e r O r d o v i c i a n : N o r t h e a s t e r n I o w a a n d w e s t e r n Wiscons in . 

S. Calvin, 1906 (Iowa Geol. Surv. vol. 16, pp. 60. 98). Fort Atkinaon la.—Heavy 
beds of yellow cherty dol. and associated Is., 40 ft. thick, constituting second fm. 
of Maquoketa stage [group]. Overialn by Brainard sh. (top fm. of Maquoketa 

stage) and underlain by Clermont sb., also of Maquoketa stage-

N a m e d for e x p o s u r e s in q u a r r y W . of o ld f o r t a t t o w n of P o r t A tk in son , 
W i n n e s h i e k Co., I o w a . 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 7 5 5 

tFor t Benton group. 
A term applied in early repts on Rocky Mtn region to Upper Cret. deposits 

now generally called Benton ah. 

tPor t Bridger series, 
A name applied by H. Engelmann, 1876 (Engr. Rept. U. S. A., Rept. Expl. 

Great Basin Terr. Utah, made in 1859 by J. H. Simpson, p. 287), to 
Bridger fm. (Hayden, 1869). 

Fort Cassin formation. 
Lower Ordovician (Beekmantown) : Northwestern Vermont (Addison 

County) and eastern New Tork. 
See explanation under Beekmantovm group. 
Named for Fort Cassin, Port Henry quad., Addison Co., Vt. 

Fort Creek shale. 
Devonian: Mackenzie. 
E. M. Kindle and T. O. Bosworth, 1921 (Canada Geol. Surv. Summ. Rept 1920, 

pt. B, p. 47). 

Fort Dodge gypsum. 
Permian(?) : Central northern Iowa. 
W J McGee, 1884 (Rept. 10th Census, vol. 10, Rept. on buUdIng stones, pp. 257, 

258). Fort Dodge atage.—Nearly pure, Ilght-gray, regularly bedded gyp., 35 ft. 
thick. Rests uncon. on St. Louis and Lower Coal strata and Is uncon. overlain 
by drift Assigned to Lower Cret. Covers an area of 25 sq. ml. in vicinity of 
Fort Dodge, Webster Co. [Some authors regard this gyp. as of Perm, age.] 

Forteau formation. 
Lower Cambrian: Labrador. 
C. Schuchert and C. 0. Dunbar, 1934 (Geol. Soc Ara. Mem. 1, pp. 18, 21). 

Port Ellis beds. 
Pl iocene(?) : Central southern Montana (Threeforks quadrangle). 
W. H. DaU and G. D. Harris, 1892 (U. S. G. S. Bull. 84, p. 287). Forf Ellia beda.— 

In vicinity of Fort EIUs [near Bozeraan] Peale (U. S. Geol. and Geog. Surv. 
Terr., 1873, pp. 112-113) described bluffs composed of PUo. sss., marls and cgls. 
175 ft thick, which are remnants of PUo. fms. that once spread over entire valley 
and formed bottom of vast lake that spread over what are now the valleys of 
Jefferson, Madison, and Gallatin Rivers, reaching to Junction of the 3 streams. 

Port Erie moraine. 
Pleistocene (Wisconsin stage) : Southern Ontario. Shown on moraine 

map (fig. 8) in U. S. G. S. Niagara folio (No. 190), p. 17. Named for 
Fort Erie, Ont. Probably same as Buffalo moraine. 

tFor t Gaines. 
Eocene (lower) : Southern Alabama and western Georgia. 
E. A. Smith, 1888 (Ala. Geol. Surv. Rept. Prog. 1884-88, geographic map of 

Ala.). [On this map Fort Oainea Is applied to rocks btw. the Midway above 
(probably only upper part of Midway group of present usage) and the Ripley 
below. As thus used the name applies to lower part of Midway fm. of eastern 
Ala. The Nanafalia fm. is also well exposed at Fort Gaines, Qa] 

Probably named for Fort Gaines, Clay Co., Ga., near Ala. line. 

Fort Hall formation. (Of Thaynes group.) 
Lower Triassic: Southeastern Idaho. 
G. R. Mansfield, 1915 (Wash. Acad. Sci. Jour., vol. 5, p. 492). Fort HaU fm.— 

Middle fm. of Thaynes group In Fort Hall Ind. Res. Thickness 600 ft. Under
Ues Portneuf le. and overlies Ross Is. 
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G. R. Mansfleld, 1916 (Wash. Acad. Sci. Jour., vol. 6, pp. 32, 37). Fort Hall fm.— 
In descending order: (1) Yellow to grayish cherty and sandy las. in thin beds, 
600± f t ; (2) at two localities only a set of sandy and shaly gray Iss. 50± ft. 
thick including an oolitic bed 6 to 10 ft thick; (3) gray or yellowish siliceous 
dense Is. containing large pectinolds and irregular cherty nodules and streaks 
that weather with rough surface and project along beddfhg planes, 100± ft.; 
(4) soft and somewhat sugary yellow calc. ss., 60+ ft. [FossUs listed.] Middle 
fm. of Thaynes group In Fort HaU Ind. Res. Underlies Portneuf Is. conformably 
and overUes Boss [Ross Fork] Is. conformably. Named for old Fort HaU, the 
site of which is in valley of Lincoln Creek, which appears on some maps as 
Fort Hall Creek. The fm. occupies a prominent rldge along N. side of valley. 

tFor t Hays division or group. 
Upper Cretaceous: Western Kansas. 
B. F. Mudge, 1876 (U. S. Geol. and Geog. Surv. Terr. Bull. 2, pp. 218-221). Fori 

Haya div. or group.—Upper rart massive Is. or yellow chalk 60 ft. thick ; lower 
part varicolored shales and thin Iss. 140 ft. thick. Included in Niobrara, but 
lower part may be=uppfr part of Benton. Underiles Niobrara proper and 
overlies Dakota group. 

Includes lower part of Niobrara fm. and upper part of Benton sh. 
Named for old Port Hays, in western Kans. 

Fort Hays limestone member (of Niobrara formation). 
Upper Cretaceous: Western Kansas and eastern Colorado. 
S. W. WlUiston, 1893 (Kans. Acad. Scl. Trans., vol. 13, pp. 108-109). The very 

characteristic heavy stratlfled chalk, or soft white is., at base of this [NIobrnral 
fm., about 80 ft. thick, extends across the State, from near Mankato, Jiewell Co.. 
on N., to N. of CooUdge, in Hamilton or Greeley Co., on W. Its character and 
thickness, wherever seen, are so unmistakable that It Is at once recognized. 
[Further on he speaks of "the stratified, or Fori Hays beds, as I will call them 
In Ness and Trego Counties," and states : "The divisional line btw. Benton and 
Niobrara I take at top of the stratlfled beds already mentioned, following Mudge, 
but I am not at all certain that It should not be placed below this, or even below 
the subjacent dark-blue sh."] 

As above deflned Fort Hays Is. was tentatively included in the Benton. 
In 1896, however, Cragin, also Williston, included it In the Niobrara, as 
its basal memb., underlying Smoky Hill chalk memb. This is commonly 
accepted deflnition. The Is. is top memb. of Fort Hays div. or group of 
Mudge. 

In 1933 the U. S. Geol. Survey and Kans. Geol. Survey agreed to change 
the name to Bays Is., "the name of the town having been changed from 
Fort Bays to Hays, and geologists working in Kans. having become 
accustomed to calling the Is. Hays Is." (See A. A. P. G. Bull., vol. 18, 
1934, p. 1494.) Later the BCaus. Geol. Soc. reported that the beds were 
named for old Fort Hays, a well-known landmark in western Kans., and 
Fort Hays Is. memb. was therefore restored. 

tFor t Knox sandstone. 
Pennsylvanian: Southwestern Indiana. 
J. Collett 1874 (Ind. Geol. Surv. 5th Rept., p. 323). Merom or Fort Knox at.— 

Coarse soft red and white ferriferous ss. 30 to 80 ft. thick, in Knox Co., Ind. 
Overlain by soli and drift; underlain by coal-bearing strata. 

Same as Merom ss. 

Named for Fort Knox, Knox Co. 

Fort Littleton formation. 
Upper Devonian: Eastern Pennsylvania. 
B. WUlard, 1935 (Geol. Soc. Am. BuU., vol. 46, No. 8, pp. 1199, 1218, etc). Fort 

Littleton fm.—Upper fm. of Portage group, divided Into (descending) ; Parkhead 
memb.. Trimmers Rock ss. memb., Losh Run [sb.] memb.. Brainier memb., and 
HarreU memb. (redeflned by exclusion of Burket sh). [Wlllard stated that 
Borket memb. is of nearly equal distribution to HarreU.] Named t^r Fort Little-
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ton, a village in NE. part of Fulton Co. There is a sharp Uthologlc change (prac
tically a break) at base of Harrell memb., accompanied by appearance of a 
plentiful Naples fanna. 

Fort Logan beds. 
Miocene (lower) : Western central Montana (Meagher County). 
E. Douglass, 1903 (Carnegie Mus. Annals, vol. 2, pp. 150-151). Fori Logan beda.— 

Heretofore called Lower Deep River, but fauna [Usted] Is different from Upi>er 
Deep River faima and Is considered to be upper Ollg. Cope's collections of fossils 
all came from Upper Deep River, to which name Deep River Is here restricted. 
Named for military post [in Meagher Co.] near which the beds are best exposed. 

H. F. Osbom, 1909 (U. S. G. S. Bull. 361, pp. 85, 78, 112). Fauna of upper part of 
Deep River sequence is middle Mio. and of Fort Logan beds Is lower Mio. 

H. F. Osborn, 1918 (Am. Mus. Nat. Hist Mem., n. s., vol 2, pt. 1). [On p. 9 the 
Fort Logan beds are assigned to lower Mio., but on pp. 12 and 15 they are said 
to be upper Olig. or lower Mio.] 

Fort IMountain sandstone. 
Lower Cambrian: British Columbia and Alberta. 
C. D. Waleott, 1917 (Smithsonian Misc. CoU., vol. 67, No. 1, Pub. 2444, pp. 4-6). 

Fori Mtn fm.—Consists of (descending) : (1) Qtzitic ss. (called "Fairvlew fm." 
by author In 1908, but Fairvlew Is preoccupied), 350 f t ; (2) coarse as., 570 ft.; 
(3) SiUceous sh., 44 ft.; (4) aren. qtzitic cgl., 360 ft. Since 1908, when upper 

. part of this fm. was named "Fairview," the basal part of fm. has been found ex
posed at several places on E. side of Bow River Valley, where (on Fort Mtn, about 
5 mi. NE. of Lake Louise station on Canadian Paclflc R. R., Alberta) Its basal 
CgL is in contact with pre-Camb. shales. The fm. is overialn hy Lake Louise sh. 

tFor t Niobrara formation. 
See 1909 and 1918 entries under iJfiobrara group ( T e r t ) . 

Fort Payne chert. 
Mississippian: Northern and eastern Alabama, northwestern Georgia, Ten

nessee, and northeastern Mississippi. 
B. A. Smith, 1890 (Ala. Geol. Surv. Rept. on Cahaba coal fleld, pp. 155-156, section 

opp. p. 162, and map). Fort Payne cheri.—The sUiceous memb. of the Sub-Carbf., 
consisting of a great aeries of cherty Iss. somewhat analogous to Knox. dol. ; lower 
part more cherty than upper part in Tennessee Valley, but S. of the Tennessee 
the entire memb. shows, at least on surface, Uttle else than chert Usually very 
fossiliferous. Thickness not great Probably represents both subdivisions of 
SiUceous group. Overiies Dev. black sh. and underlies Bangor Is. In some areas 
and Oxmoor ss. and shales In other areas. 

As thus deflned the Fort Payne chert included (according to E. A. Smith's 
1894 rept) the rocks which in 1894 he differentiated into "Tuscumbia Is. 
(=uppe r part of Port Payne cher t )" and "Lauderdale cherty Is. 
(= lower part of Fort Payne chert) ." In subsequent repts the noncherty 
beds equiv. to Tuscumbia Is. were, according to C. Butts, included in 
Bangor Is. of some areas, and the name Fort Payne was thus actually 
applied to beds of pre-Tuscumbia age. In 1910 (U. S. G. S. Bull. 400 
and Folio 175) C. Butts definitely restricted the name Fort Payne chert 
to rocks of pre-Warsaw ( = pre-Tuscumbia) age, and since then detailed 
work has proved that In Ky., western Tenn., and northern Ala. the Ste. 
Genevieve, St. Louis, and Warsaw lss. can be separated as fms., so that 
the name Fort Payne chert is now applied to pre-Warsaw rocks under
lain by. Chattanooga sh. In western Tenn. the Fort Payne is uncon. 
underlain by New Providence fm. or Ridgetop sh., both of post-Chatta
nooga age. According to E. O. Ulrieh and C. Butts the Fort Payne con
tains fossils of Keokuk, lower Burlington, and Fern Glen age (com
prising Osage group), and of late Kinderhook age. (See also C. Butts, 
1928, Ala. Geol. Surv. Spec. Rept. No. 14.) 

Named for development at Fort Payne, De Kalb Co., Ala. 
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F o r t Pef ia f o r m a t i o n . 
M i d d l e o r L o w e r O r d o v i c i a n : S o u t h w e s t e r n T e x a s ( B r e w s t e r C o u n t y ) . 

P. B. King, 1931 (A. A. P. G. Bull., vol. 15, No. 9, pp. 1066, 1070-1-). Fort PeHa 
fm.—Chiefly alternations of thick-bedded Is. and bedded chert. "The lss. are 
coarsely granular and In part sandy and pebbly, and crop out lu conspicuous ledges 
several ft. thick. There are some thin partings of sh. In middle and upper parts 
considerable thicknesses of granular, purplish, reddish, and bluish chert, mostly in 
thin beds. In S. part of area, as In Garden Springs region, upper part is marked 
by a very massive chert memb. in beds '3 or 4 ft. thick. At base are 5 or 10 ft. 
of coarse massive cgl. composed of subrounded pebbles of chert. Is., and ss., from 
% inch to 6 in. diam. Thickness 125 to 200 ft. OverUes Alsate sh. and grades 
Into overiying Woods Hollow sh. Is chief ridge maker In Marathon succession 
below Caballos novacullte. Most of fauna suggests Black River (Middle Ord.), 
but occurrence here and there of primitive genera Didymograptua anH Tetragraptus 
suggests that fm. Is possibly Chazyan (Lower Ord.). Type loc. Is on one of these 
ridges directly N. of old Fort PeHa Colorada, Brewster Co. 

t P o r t P i e r r e g r o u p . 
A t e r m app l i ed in e a r l y r e p t s on Rocky M t n reg ion to Uppe r Cre t . d e p o s i t s 

long k n o w n a s P i e r r e sh. 

P o r t P l a i n . 
Midd le O r d o v i c i a n : E a s t e r n N e w York ( M o h a w k V a l l e y ) . 
R. Euedemann and G. H. Chad>/lck, 1935 (Sci., n. s., vol. 81, No. 2104, p. 400). 

Fori Plain introduced for uppermost Canajoharie or zone of Climacograptua spinifer 
In Mohawk Valley. 

F o r t R i l ey l i m e s t o n e . ( I n C h a s e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s , c e n t r a l n o r t h e r n O k l a h o m a , and s o u t h e a s t e r n 

N e b r a s k a . 

G. C. Swallow, 1886 (Kans. Geol. Surv. Prel. Rept., p. 14). Fort Riley la.—Thick-
bedded buff porous mag. Is., 8 to 10 ft. thick, forraing bed No. 52 of geologic section 
of eastern Kans. Included In Lower Perm. 

C. S. Prosser, 1895. [See 1st entry under tFiorence I*.] 
C. S. Prosser (1902) redeflned Fort Riley Is. a s explained in 1902 entry under 

f Florence la. 
B. C. Moore (1936) restricted Fort RUey Is. as etplained in 1936 entry under 

fFiorence la. This restricted definition has not been considered by U. S. Geol. 
Survey for Its publications. 

Na raed for F o r t Ri ley , G e a r y Co., K a n s . 

F o r t St. J o h n sha l e s . 

Uppe r C r e t a c e o u s : B r i t i s h Co lumbia . 

G. M. Dawson, 1881 (Canada GeoL Surv. Rept. 1879-80, p. 15B). Partial synonym 
of Benton sh. 

F o r t Sco t t l i m e s t o n e ( d i s t i n c t f o r m a t i o n in K a n s a s and O k l a h o m a ) . 
F o r t Sco t t l i m e s t o n e m e m b e r (of H e n r i e t t a f o r m a t i o n ) in Missour i . 

P e n n s y l v a n i a n : N o r t h w e s t e r n Missour i , e a s t e r n Kansa.s , a n d n o r t h e a s t e r n 

O k l a h o m a . 

G. C. Swallow, 1866 (Kana. Geol. Surv. PreL Rept., p. 25) . For t Scott is.—Blulsh-
drab and brown. Irregularly bedded fossiliferous Is., 8 to 18 ft. thick, forming top 
memb. of Fort Scott coal series and constl tut lngbed No. 212 of geol. section of 
eastern Kans. 

E. Haworth, 1896 (Unlv. Kans. Geol. Surv. vol. 1, p. 42). Fort Scott is suitable as 
alternative designation for Oawego la., but should not Include tlie npper heavy Is. 
which caps the hills on all sides of Fort Scott. Oswego is. consists of (dcsceiul-
Ing) : (1) la., 5 to 15 f t ; (2) black sh., 4 to.7 f t ; (3) Is., the "cement rock," 5 to 
16 ft. 

J. Bennett, 1898 (pp. 86 to 98, pl. 4 ot hook last cited). Oswego or Fort Scott la. 
conalats of (descending) : (1) Is., 10 to 14 f t ; (2) clay and bituminous sh . ; (3) 
Is. ("cement rock"), 4% f t [This deflnition ot Fori Scoll la. Is stiU iu current 
use. ] 
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Tbe present commonly accepted definition of Fort Scott la. in Mo. applies 
name to basal memb. of Henrietta fm., underlying Labette sh. memb. and 
overlying Cherokee sh. I t includes at top the Foii: Scott Is. of Swallow 
and at base the iFor t Scott cement rock of later repts, the two being 
separated by 5 to 20 or more ft. of sh., coal, and clay. In Kans. the 
Henrietta has for years been treated as a group by U. S. Qeol. Survey, 
and Port Scott Is. as a fni. In Okla. the Port Scott Is. is also treated as a 
distinct fm. Bnt R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), has 
discarded Pleasanton and Henrietta fms., and treats Port Scott Is. as a 
fm. in his Marmaton group, t h e s e changes have not been considered by 
D. S. Geol. Survey for its publications. 

See also under Cherokee sh. 
Named for exposures a t Fort Scott, Bourbon Co., Kans. 

tPort Scott coal series. 
Pennsylvanian: Eastern Kansas. 
G. C. Swallow, 1866 (Kana. Geol Surv. Prel. Rept, pp. 25-28): Fori Scott coal 

aeriea.—Seriea of Iss., shales, slates, sss., coals, and clays, 142 f t 10 in. thick, 
including beds Nos. 212 to 223, inclusive, of geoi. section of eastern Kans. Under
lies Pawnee Is. series, overUes Fort Scott marble series, and includes Fort Scott is. 
as top memb. 

Includes lower part of Henrietta group and upper part of Cherokee sh. 

tPor t Scott marble. (In Cherokee shale.) 
Pennsylvanian: Eastern Kansas. 
G. C. Swallow, 1866 (Kans. Geol. Surv. Prel. Rept., p. 26). Fori Scott marble.— 

Black marble, weathering brown, with numerous yellowish veins and crystallized 
shells; thickness I'A ft. Constitutes bed No. 227 of geoL section of eastern Kans. 
Included in Fort Scott marble series. 

t P o r t Scott marble series. (In Cherokee shale.) 
Pennsylvanian; Eastern Kansas. 
G. C. Broadhead, 1866 (Kans. Geol. Surv. Prel. Rept, p. 26). Fori Scott marble 

series.—Series of Iss., shales, ahd slates, 22 ft. 8 in. thick. Including beds Nos. 
224 to 230, Inclvialve, ot geoi. section of eastern Kans. Underlies Fort Scott 
coal series and overlies Lower coal series. Includes Fort Scott marble (bed 
No. 227). 

tPor t Scott cement rock. 
See under Fort Scott Is. memb. 

tPor t Scott flagstones. 
Trade name of ss. in Pleasanton group (Penn.), quarried near Fort Scott, 

Kans. Is younger than Fort Scott Is. See under 'fRobinett flags. 

Fort Shafter gravel. 
Pleistocene (late) : Hawaii (Oahu Island). 
C. K. Wentworth, 1926 (Bernlce P. Bishop Mus. BuU. 30, pp. 62, 64, 65-71). 

There are 5 principal fms. in Salt Lake dist The oldest Is Koolau basalt, which 
is followed by the older parts of the reef Is. Next younger Is Fort Shafter 
gravel, a coarse aUuvlal graveL commonly made up of cobbles and boulders from 
10 to 40 cm. diam. embedded in niatrlx of poorly sorted flner alluviuih. Thick
ness of beds 2 to 10 ft. At many places the gravel rests on the basalt. It is 
deeply weathered; of Pleiat. age; and the combined work of several streams drain
ing this part of Koolau Range probably when sea stood about 40 ft. higher than 
now. Inner margin ot Fort Shafter terrace in places stands 125 ft or more 

' above sea level. Most striking remnant of the terrace Is that oh which Fort 
Shafter military post Is located, and which Is here called Fort Shafter terrace. 
The lowest (oldest) tuff of Salt Lake region is interbedded with Fort Shafter 
gravels at a number of places. Over Fort Shatter terrace the upper tuff is 
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1 to 5 ft. thick and lies on the weathered and soU-covered surface of Fort Shafter 
gravel. 

Not d i f fe ren t ia ted by H. T. S t e a r n s , 1935 r e p t (GeoL a n d gd. w a t e r res . 
I s l a n d of Oahu , H a w a i i : Div. H y d r o g . Bul l . 1 ) . 

t F o r t Sill se r ies . 
T e r t i a r y ( ? ) : S o u t h w e s t e r n O k l a h o m a . 

T. B. Comstock, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pp. 322, 324, 328). The 
ss. overlying the Perm, red .clays (In SE. part of Wichita Range) Is what Mr. 
Cummins calls Fori Sill aeriea, and our observations make me think It may be Tert. 
I t Is persistent along S. base of the Wichltas for many miles westward, and In 
most places Is overlain by thick deposits of Quat. gravels and boulders of local 
origin. 

T. W. Vaughan, 1899 (Am. Geol., vol. 24, pp. 44-55). Comstock considered Fort 
Sill series of Cummins to be Tert. He does not give any reason for this opinion. 
The material resembles In lithologic character the Perm., composed of reddish 
arglll. material. This fm. is still problematic, and we probably shall not be 
able to ascertain its relations until tbe area has been the subject of detailed 
investigation. 

A b a n d o n e d because l a t e r w o r k e r s a r e u n a b l e to ident i fy the beds t o 

wh ich t h e n a m e w a s appl ied . 
N a m e d for F o r t Sill, C o m a n c h e Co. 

F o r t Sill f o r m a t i o n . 

Upper C a m b r i a n : Arbuck le and W i c h i t a M o u n t a i n s , Ok lahoma . 

E. O. Ulrieh. 1932 (Geol. Soc. Am. Bull., vol. 43, No. 3, pp. 742-747). Fori- SiU fm.— 
Basal unit ot Arbuckle Is. In both Arbuckle and Wichita Mtns, Okla. Rests 
uncon. (locally overlaps) on Honey Creek fm., and in Wichita Mtns Is everywhere 
overlain by Signal Mtn fm. In Arbuckle Mtns, however, the Royer marble, 100 
to 600 f t thick, wedges In btw. Fort Sill and Signal Mtn fms. The Fort Sill 
is named for exposures in a small quarry on Fort Sill Military reservation on 
E. side of the highway btw. Fort SiU and Lawton (SE»4 sec. 8, T. 2 N., R. 11 W.), 
where only 40 ft. of fm. is exposed. A complete section of fm. is found about 
8 ml. W. ot Fort Sill and 1 ml. S. of Signal Mtn, in sec. 7, T. 2 N., R. 12 W., 
where 150 ft. of beds assigned "to this fm. are exposed, as follows (descending) : 
(1) 70 ft. of rather massive fine-grained gray to dove-colored Is.; sponge spicules 
abundant in zone near top; gastropod and trUobite zone in upper 50 f t ; (2) 34 
ft. of thin-bedded, laminated fine-grained gray to dove-colored fossUIferous Is. In 
beds 2 to 6 Inches thick, separated by thin sh. partings, with trllobite fragments 
throughout entire thickness; (3) 6 ft. of Is. similar to No. 12, with large tri
lobite fragments at base; (4) 40 ft. of Is. similar to above but with dove-colored 
varieties predominating ; base irregular, marked by a thin green seam of weathered 
and redeposited material; fossils (chiefly trilobites)-throughout. A much thicker 
bed (368 ft.) is exposed on N. side of Wichita Mtns, sec. 17, T. 4 N., R. 12 W. 
It Is here divided into several faunal zones [described and named]. 

t P o r t Smi th fo rma t ion . 

P e n n s y l v a n i a n (Al legheny) : W e s t e r n A r k a n s a s coal field. 

A. J. Collier, 1907 (U. S. G. S. Bull. 326, pp. 12, 18-20, and map). Fort Smith fm.— 
Thin and somewhat variable sss. with interbedded shales; sss. ripple-marked, 
the markings presenting considerable variety in size and form, and many beds 
lire characterized by wavy cleavage approx. parallel to minor undulations of 
bedding planes. False bedding or cross-bedding unusual; shales nearly everywhere 
more or less aren. and resulting soils reddish or yellowish and sandy. Thickness 
375 to 425 f t Usually consists of (descending) hard sss. and shaly BSS., 100 to 
200 ft.; sh., 40 to 200 ft.; and at base, 20 to 50 ft. of hard, flaggy, rlpple-
marked ss., locally called "Tennessee ss." Coal beda in upper pa r t OverUes 
Spadra sh. and underlies Paris sh. Middle fm. of McAlester group. 

Named for Fort Smith, Sebastian Co. 
Has l)een discarded. See explanation under McAlester fm. 
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F o r t S t a n t o n s h a l e . 

Upper C r e t a c e o u s ( B e n t o n ) : S o u t h e r n c e n t r a l N e w Mexico ( S i e r r a B l a n c a 
r e g i o n ) . 

G. H. Hansen, 1931 ((jleo. Wash. Univ. Bull., Summaries of doctoral theses 1925-28, 
p. 84). Fort Stanton ah.—Dark-gray to blue soft shales that carry near base a 
few thin beds of la and bentonlte. Thickness 500 ft. Fossils [listed] collected 
by M. R. Campbell from this tm. near Fort Stanton Reservation are Benton, ac
cording to T. W. Stanton. OverUes Dakota (?) ss. and underiles Tucson ss. 

F o r t T h o m p s o n f o r m a t i o n . 

P l e i s t o c e n e : S o u t h e r n F l o r i d a ( P a l m B e a c h a n d n e i g h b o r i n g c o u n t i e s ) . 

E. H. SeUards, 1919 (Fla. Geol. Surv. 12th Ann. Rept . pp. 71-72, 75, 76, 118). 
Fort .Thompson beda.—Altemaring fresh- and bracklsh-water and marine shell marls 
and Iss., tjrplcally exposed at Fort Thoinpson [Juet above LaBelle, Hendry Co.], 
Just below Goodno's Landing. Relations to Miami oolite not determined. Under
lies Coffee MUI Hammock marL 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Fort Thomp
son fm.—Here redefined to include Sellards' tCoffee Mill Hammock marl, a thin 
shell bed of marine origin containing a great profusion of Chione cancellata'. The 
name "Coffee Mill Hammock marl" Is not needed and is discarded. In type area 
the Fort Thompson fm. as here redeflned lies uncon. on (^loosahatchee marl. Is 
overlain by peaty muck of Recent age. Thickness 0 to 10 ft. 

F o r t u n a s and . 
A se r i e s of s u b s u r f a c e s a n d s w h i c h w e r e in 1920 t h e p r i n c i p a l p r o d u c i n g 

s a n d s in Cemen t oil field,.Caddo Co., SW. Okla . T h e y a r e c o r r e l a t e d w i t h 
p a r t of W e l l i n g t o n fm. ( P e r m . ) . 

F o r t Un ion f o r m a t i o n . 

Eocene ( e a r l y ) : N o r t h D a k o t a , n o r t h w e s t e r n S o u t h D a k o t a , W y o m i n g , 

M o n t a n a , n o r t h w e s t e r n Oolorado . 

F. B. Meek and F. V. Hayden, 1862 (Phila. Acad. N a t Sci. P roc , vol. 13, p. 433). 
Fort Union or Oreat Lignite i^roup.—Clay and sand, with round ferruginous con
cretions, numerous beds, seams, and local deposits of IlgiUte, and great numbers 
of dicotyledonous leaves, stems, etc., of [listed] genera. Thickness 2,000-f- ft. 
Overlies Fox Hills beds (Cret.) and underlies Wind River deposits. Occupies 
whole country around Fort Union and extends N. Into British possessions unknown 
distances and southward to Fort Clark. Seen under White River group on North 
Platte River above Fort Laramie and on W. side of Wind River Mtns. Is probably 
Eocene. 

P. V. Hayden, 1889 (U. S. (Jeol. Surv. Colo, and N. Mex. 3d Ann. Rept., pp. 89-92). 
Fori Union group extends along E. flanks of the mtns probably to Denver, Colo., 
and perhaps farther. The coal beda of Raton Hills, which I have called Raton Hills 
group, I suspect are also a portion of the great lignite group. The coali strata of 
Canyon City, which 1 have called Canyon CMty group, 1 have little doubt are also a 
fragment of the great Ugnite group. 

I n 1876 K i n g a n d H a y d e n a g r e e d to r ep lace t h e de sc r ip t i ve t e r m "L ign i t i c 

g r o u p " w i t h t h e geograph ic n a m e L a r a m i e g r o u p . (See u n d e r L a r a m i e 

fm. See a l so u n d e r ^ lAgni t ic g roup and L a r a m i e fm. for e a r l y v iews re

g a r d i n g a g e a n d d i s t r i b u t i o n of F o r t Union fm.) 

F. V. Hayden, 1876 (V. S. Geol. Terr. Bull. 5, pp. 405-411). Those who have worked 
from the S. and SW. toward the N. have been thoroughly Impressed with Cret age 
of Lignitic group, while those who hove studied the deposits from the N. and NW. 
toward the Interior basin received their flrst impressions they were of Tert. age. 

F. B. Meek, 1876 (U. S. Geol. and Geog. Surv. Terr. Mon. 9, p. llx). The section of 
Fort Union group beds at Fort Union Is ns follows: 

(1) feriTjglnous marl, with aren. concretions, the upper part being sometimes, for 
several ft. in thickness, composed of concretionary ss. forming ledges. 
20-30. Most common fossil Viviparus trochiformis. 

(2) drab indurated aren. clay, 20. 
(3) impure lignite, with numerou.s crystals of selenite, 1. 
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(4) gray and drab Indurated clay, with, a t some localities, numerous impressions 
of leaves of dicotyledonous trees and of a species of fern, 50^-10. 

(5) impure lignite, with much slllclfled wood, 1 ^ . 
(6) gray indurated sand, with a slight mixture of clay. Contains numerous 

* • • (fossils) also many fragments and entire stumps of siUcifled 
trees, 30. 

(7) Impure lignite, % f t 
(8) yeUowIsh-gray Indurated clay, 2. 

F. V. Hayden, 1878 (U. s: GeoL, Surv. Terr. Mon, 7, p t 2, p. iv), stated that his 
"Lignitic group" included Laramie and Fort Union, and that latter was probably 
Identical with whole, or at least a part, of Wasatch group. (See quotation under 
Laramie fm.) 

C. King, 1878 (U. S. Geol. Expl. 40th Par., vol. 1, pp. 351-854), stated that he had 
never visited Fort Union locality, but that "the correlation ot the upper plant beds 
of Fort Union with the Wahsatch. (my VermiUon Creek) seems the most prodigious 
strain." 

In 1893 (U. S. G. S. Bull. 106) and 1896 (Am. GeoL, vol. 18, pp. 201+) W. 
H. Weed divided Fort Union or Lignitic group of Hayden ("also called 
Laramie group by Hayden") near Livingston, Mont, Into (descending): 
(1) Fo r t Union fm (Eocene), 4,000 to 8,000 ft. of rather massive cross-
bedded sss. with gray silty shales and local lenses of impure Is., "be
lieved to be a distinct fm., corresponding tn lithology, strat. position, and 
fossil contents to beds exposed along Missouri River at mouth of Yellow
stone, so long known In geological literature as Fort Union beds," resting 
uncon. on (2) , Livingston beds, 7,000± ft. of chiefly'assorted and water-
worn volcanic material, somberTcoiored sss., shales, and grits, which rest 
uncon. on (3) , 1,000 ft. of massive, light-colored coal-bearing sss. and 
intercalated shales containing leaf remains and invertebrates and corre
sponding to Cret. Laramie fm. of King, J^ewberry, Emmons, and Cross. 
(The Livingston fm. was not assigned to either Eocene or Cret. by Weed.) 

Later and more detailed work in Crazy Mtn region, Mont, by R. W. Stone 
and W. R. Calvert resulted in differentiating, in that region (Econ. GeoL, 
vol 5, pp. 551-557, 652-€69, 741-764, 1910), the following fms. (descend
ing) : (1) For t Union fm., 4,000+ f t thick, consisting of massive sss. and 
shales, with Lebo andesitlc memb. at base, the latter 450 to 2,200 ft. thick 
ond containing Fort Union (Eocene) fossils; (2) Lance fm. ("Ceratops 
beds"), 1,000 to 2,400 ft. of light-gray ss. and variegated sh.; (3) Lennep 
ss., 250 to 400 ft. of ss. with intercalated shales, which may correspond 
to Fox Hills ss . ; (4) Bearpaw sh.; (5) Judith River fm.; (6) Claggett 
fm.; (7) Eagle ss.; (8) Colorado sh.; and (9) Kootenai fm. (Lower Cret.) . 
They also ascertained that the andesltic Livingston fm. of Weed included 
equivalents of Lebo andesitlc memb. of Fort Union fm. and aU other 
fms. mentioned above down to top of Elagle ss., which was called Laramie 
by Weed. 

Repts of different geologists published since 3910 have described and 
mapped the Fort Union fm. (Eocene) over large areas in Mont., N. Dak., 
S. Dak., and down into central Wyo. (See 1924 geol. map of Wyo., where 
Fort Union is shown resting on Lance fm. and overlain by Wasatch fm.) 
More recent work by J. B. Reeside, Jr., resulted in discovery that Wasatch 
fm. of 1924 Wyo. geol. map as mapped in southern Wyo. (where it was 
shown as resting on Lance fm.) included a representative of Fort Union 
fm., and that both Fort Union and Lance fms. are traceable iuto Vampa 
coal field of NW. Colo. A rept. on Yampa field by J. B. Eby and others 
describes the Fort Union of that area (caUed postr"Laramie" in earlier 
repts) as consisting of 1,345 ft. of sh. and ss., with coal near top and base, 
with a cgl. at base, and usually an Indurated ferruginous platy ss. at top. 
These beds are uncon. overlain by Wasatch fm., and uncon. underlain hy 
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L a n c e fm. ( ca l l ed " L a r a m i e " i n p r e v i o u s r e p t s on t h e r e g i o n ) , cons i s t i ng 

of 1,020 ft . of ss. , sh. , a n d coa l beds u n d e r l a i n by 500 ft . of sh . w i t h sma l l 

ss . l enses a n d coa l bed n e a r base . T h e Y a m p a coa l fleld is s o u t h e r n m o s t 

a r e a In w h i c h P o r t U n ion a n d L a n c e fms . h a v e been c e r t a i n l y identif ied. 

T h a t t h e F o r t U n i o n fm. is of E o c e n e age , a n d t h a t i t u n d e r l i e s W a s a t c h 

fm. a n d over l i es L a n c e fm. is def lni t ion n o w accep t ed by m o s t if n o t a l l 

geologis ts . 

N a m e d fo r e x p o s u r e s a t Old F o r t Un ion , n e a r m o u t h of Ye l lows tone R i v e r , 

l a t e r ca l led F o r t B u f o r d a n d n o w t o w n of B u f o r d , N . D a k . 

F o r t W a s h i n g t o n gne i ss . 

R. P. Stevens, 1867 (N. T. Lye , N a t Hist. Annals, voL 8, pp. 116-120). [On his 
"Section across New York [Manhattan] Island alon^ southern shore of Spuyten 
Duyvel Creek and Harlem Hlver" Fort "Waahington gneias is applied to upturned 
body ot gneias along Hudson River. It is bounded on E. by King's Bridge Is. 
According to 1911 map of C. P. Berkey in N. Y. State Mua. BuU. 146, the Man
hattan schist occurs in and around Fort Washington Park, and to B. Inwood Is. 
and Fordham gneiss occur. 

F o r t W a s h i n g t o n . 

E o c e n e : S o u t h e r n M a r y l a n d ( P r i n c e Georges C o u n t y ) . 

T. A. Conrad, 1830 (Acad. Nat. Scl. PhUa. Jour., vol. 6. pp. 206-217), listed fossils 
from Fort Washington and vicinity, but did not name the deposits. 

A. Heilprin, 1884 (Phila. Acad. Nat. Sci. Jou r , 2d ser., vol. 9, pt. 1, pp. 124-128), 
divided Eocene of Md. into (apparently descending) : Upper Marlborough or 
Marlborough rock, PIscataway sands, and Fort Washington. 

P r o b a b l y is b a s a l p a r t of A q u i a fm. 

F o r t W a y n e m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : N o r t h e r n O h i o a n d I n d i a n a a n d s o u t h e r n 

Mich igan . S h o w n on m o r a i n e m a p (flg. 8) of U. S. Q. S. Co lumbus folio 

(No. 197) , p . 12, 1915 ; a l s o on m o r a i n e m a p (p l . 32) in U. S. G. S. Mon. 

53 , 1915. N a m e d for F o r t W a y n e , I n d . R e p l a c e s "S t . M a r y s " m o r a i n e 

of Gi lber t . 

F o r t W o r t h l i m e s t o n e . ( I n W a s h i t a g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : E a s t e r n T e x a s , c e n t r a l s o u t h e r n a n d 

s o u t h e a s t e r n O k l a h o m a , a n d s o u t h w e s t e r n A r k a n s a s . 
R. T. HIU, 1889 (Tex. Geol. Surv. BuH. 4, pp. xlv, xxl, x iU) . 'Waahita or Fori 

'Worth la.—Comparatively massive. Impure, chalky, sparsely fossiliferous Is., base 
and top compact; middle more disintegrated. Contains sheU breccia and calc. 
marls In alternating strata. Has same general aspect upon weathering as Co
manche Peak beds. Thickness 1504- ft. Overlies upper Caprotina Is. or Auatin 
marble and underiles Exogyra arietina clays [Del Rio clay]. 

B. T. HIU, 1891 (Geol. Soc Am. BuU., vol. 2, pp. 503-528). Fort Worth Is. of Tex.-
Ark. region Is overlain by Denison fm. and underlain by Duck Creek chalk. In
cluded In Washita dlv. [group], [This Is present generally accepted definition of 
Fort Worth Is.] 

R. T. HUI, 1894 (GeoL Soc. Am. BulL, vol. 5, pi. 18, pp. 318, 319). At Austin 
Fort Worth beds as originaUy deflned underUe Exogyra orietino beds and overlie 
Caprina, the top dlv. of Fredericksburg group [and are=Georgetown Is.]. They 
Include (descending) Kingena wacoenaia bed (probably southern attenuation of 
Marietta bed of Denison section) ; Gryphaea pKchoH bed, 10 ft. ; and Fort Worth 
Is. as name should be restricted. 

R. T. HIU and T. W. Vaughan, 1898 (U. S. G. 8. 18th Ann. Rept., pt. 2) . Fort 
Worth la. of Edwards Plateau and Bio Grande Plain consists of 76 ± f t of Im
pure white Is. underlying Del Rio clay and overlying Edwards Is. [This broad 
definition corresponds to Georgetown Is., and Fort Worth Is. is no longer used in 
this area, where the tmit described includes much more, than typical Fort 
Worth Is.] 

W. M. Winton and W. S. Adkins, 1919 (Univ. Tex. Bull. 1931), In rept on Tarrant 
Co. (typical Fort Worth la.), advocated the transfer to Fort Worth la. of the two 
upper members of Duck Creek fm., which they called Kingena memb. or Duck 



7 6 4 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Oreek marl (top) and Scaphltes memb. or Duck Creek limy marl. The underlying 
membera (to which they restricted name Duck Creek fm.) they designated as 
Schloenbachia memb. or Duck Creek marly lime (above) and Desmoceras memb. or 
Duck Creek Is. (below). "Tbe Duck Creek marl and limy marl are distinct from 
the overlying Fort Worth Is. and .the underlying Duck Creek Is., both lithologically 
and paleontologlcally, and have as much Ju'stiflcation for ranking as a separate 
tm. as either of them. If they are to be placed with either it should be with 
Fort Worth Is., since the faunal changes are very abrupt at end of Duck Creek Is." 
[basal inemb. of Duck Creek fm.]. 

N a m e d for e x p o s u r e s a t F o r t W o r t h , T a r r a n t Co. 

t P o r t y m i l e se r ies . 

t P o r t y m i l e g r o u p . 
Pa leozoic a n d p r e - C a m b r l a n : C e n t r a l e a s t e r n A l a s k a ( P o r t y m i l e C r e e k ) . 
J. B. Spurr, 1898 (U. S. G. S. 18th Ann. Rept., pt. 3, pp. 145-155). Fortymile 

aeries.—Interbedded marbles, qtzites, and schists of various kinds—hornblendlc, 
micaceous, garnetlferous, and sometimes graphitic. The marble beds occur through
out fm. and are its distinctive feature. The series is calc at bottom and rather 
shaly a t top. Intrusive rocks abundant; two sets of quartz veins. Folded, faulted, 
sheared. Overlies Birch Creek series, and appears to underlie Rampart series. 
Named for e:Tposures along canyonlike valley ol Fortymile Creek. Age undet. 

These rocks w e r e l a t e r cal led F o r t y m i l e g roup , bu t t h e n a m e w a s finally 
d i s ca rded . I n i t s t y p e a r e a i t inc luded p a r t of B i r c h Creek sch i s t ( p r e -
Camb . ) and a l so Pa leozoic rocks . 

F o r t y m i l e g r a n i t e . 
A t e r m appl ied by J . E. S p u r r (U. S. G. S. 18th Ann. R e p t , p t . 3, pp. 135, 

137, 1896) to t h e basa l g r a n i t e in F o r t y m i l e d i s t , A laska , w h e r e It un
de r l i e s B i r c h Creek schis t . 

Foss i l C r e e k vo lcan ics . 
Middle O r d o v i c i a n : N o r t h e a s t e r n Alaska ( Y u k o n - T a n a n a r e g i o n ) . 

J . B. Mertle, Jr., 1938 (U. S. G. S. Bull. 872). Foaail Creek volcanics—Basic 
lavas, tuffs, breccias, and aggls. of greenstone habit, with a suiall proportion of 
granular basic intrusives. Lower part consists mainly of bedded lavas and inter
bedded pyroclastic rocks. Thickness probably 2,000-f- ft. TypicaUy exposed in 
White Mtns, about 50 ml. N. of Fairbanks, where they crop out Just N. of Fossil 
Creek, In a belt 4 0 ± ml. long. Overlain by Tolovana Is. (SIL), without observed 
structural uncon., but in reality there is a great dlscon. btw. them. Middle Ord. 
fossils. Included In tTatallna group of Prindle. 

Fossi l L a k e f o r m a t i o n . 

P l e i s t o c e n e : C e n t r a l s o u t h e r n Oregon. 

W. D. Smith, 1926 (Oretr. Unlv. Commonwealth Rev., vol. 8, pp. 207-214). Fossil 
Lake fm.—Lake silt, 8 to more than 10 tt. thick, containing Pleist fossils. Type 
loc, FossU Lake, N. part of Lake Co. 

F o u n t a i n f o r m a t i o n . 

P e n n s y l v a n i a n : E a s t e r n Colorado . 

W. Cross, 1894 (U. S. G. S. Pikes Peak folio, No. 7) . Fountain fm.—Seriea of red 
sss., grits, and cgls., a part of so-called "Red beda," found In typical development on 
Fountain Creek below Manitou Springs (in Colorado Springs quad.] and at head 
of same stream in NE. corner of Pikes Peak quad. The beds of upper exposures 
on Fountain Creek belong to basin of Manitou Park. They are chiefly coarse
grained, crumbling arko.'^e s.̂ s., In heavy banka showing cross-bedding; are locally 
conglomeratic, mottled with gray and various light shades of red ; near base and 
at Intervals throughout the series are very dark-red or purplish layers of aren. sh. 
or fine-grained ss. Thickness near Woodland Park estimated at nearly 1,000 ft. 
The characteristics above noted are also found In lower 1.000 ft. of section of 
reddish sss. and grits to E. of Manitou Springs, referred by Hayden to upper 
Carbf., while the finer grained "Red beds" succeeding ihem, together with the 
strata ot Manitou Park, were called "Triassic." In Garden Park the Fountain beiU 
reach max. thickness of about 1.000 f t ; they are heavy bedded, with much feld
spathic material derived from adjacent granite; the ci;l. layers contain many 
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pebbles of hard Algonkian qtzites, while a few Is. and chert pebbles were noted 
in lower pa r t ; dark sh. Is less prominent than In Manitou Park. The Fountain 
beds rest uncon. on edges of entire Silurian section in Red ridge, at upper end 
of Garden Park ; along S. end of Colorado Range they rest on Harding ss. While 
greater part of "Red beds" series E. of Colorado Range has been considered 
Trlassic, no fossil or other definite evidence has as yet been found to show 
correctness of this conclusion. It is more probable lower part at least of these 
"Red beds" belong to Carbf. than that the whole complex Is Triassic. 

T h e geol. m a p of Co lo rado S p r i n g s folio (No . 203) s h o w s t h a t F o u n t a i n 
Creek c u t s a c r o s s F o u n t a i n fm. for 2 m i . to E . of M a n i t o u Sp r ings , 
and t h a t abou t 2 mi . E. of l a t t e r p l ace it c u t s a c r o s s L y o n s ss . a n d 
Lyk ins fm. as descr ibed in t h a t folio. F r o m t h i s i t w o u l d a p p e a r t h a t 
Lyons ss. a n d L y k i n s fm. of t h a t folio w e r e inc luded in foregoing o r ig ina l 
definition of F o u n t a i n fm. B u t Cross d i s t i n c t l y s t a t e s t h a t h i s F o u n t a i n 
fm. is only a p a r t of t h e "Red beds . " T h e l a t t e r t e r m w a s r ep laced by 
" W y o m i n g fm." in 1896, a n d s t i l l l a t e r w a s s u b d i v i d e d In to L y k i n s , Lyons , 
a n d F o u n t a i n fms . T h e r e a r e a l so dif ferences in t h e t h i c k n e s s e s . T h e 
F o u n t a i n of Co lo rado S p r i n g s quad , is 800 to 4,500 ft . t h i ck , w h i l e L y o n s 
ss. of t h a t folio is 850 ft. th ick , a n d L y k i n s fm. is 180 f t t h i ck . T h e 
a u t h o r of C o l o r a d o S p r i n g s folio (G. I. F i n l a y ) i n t e r p r e t e d t h e F o u n t a i n 
fm. a s o r ig ina l l y defined to b e = F o u n t a i n fm. p lu s lower p a r t of L y o n s 
ss . a s m a p p e d by h i m in Co lo rado S p r i n g s folio. 

F o n r m i l e s a n d s t o n e m e m b e r (of Ne lagoney f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

C. F. Bowen, 1918 (U. S. G. S. BuU. 686D, pp. 17-20). Fourmlle ss.—Massive ss., 
about 25 f t thick, overlain and underlain by some thinner sss. and Interbedded 
red shales, the whole having a thickness of about 40 f t , but this varies consider
ably from place to place. The basal bed Is distinguished from other sss. In this 
part of section by being coarse and gritty, hut not conglomeratic. Rests on gray 
sh. A tbln la. Uea 10 to 15 ft. below baae of Fourmlle ss. Tbe Fourmlle ss. Ilea 
40 ± ft. below top of aectlon in T. 24 N., R. 10 E., and 350 ± f t above Birch 
Creek Is. Named for exposures on the point S. of Fourmlle Creek in SW^4 sec. 
30, T. 24 N., R. 10 E. 

F o u r m l l e l imes tone . ( I n W r e f o r d l imes tone . ) 
P e r m i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d n o r t h e r n O k l a h o m a . 

G. E. Condra and J . E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d se t , p. 31). Four-
mile l8.—Basal memb. of Wreford Is. Named for Fourmlle Creek, in SW. part of 
Richardson Co., Nebr. Type loc. head of a branch ot Fourmlle Creek, near 
Kans.-Nebr. Une, about 10% ml. 8. and % ml. B. of Humboldt, Nebr. Thickness 
in Nebr. about 7% ft . ; Increasing southward to 20 or more ft. a t Strong, Cambridge, 
and Dexter, Kans. With exception of about 1 ft. of gray sh. above a thin basal 
cherty Is., the FourmUe memb. Is massive gray to blulsh-gray chert-bearing Is., but 
its chert content decreases somewhat from southern Kans. into Okla. Underilea 
HavenavUIe ah. memb. of Wreford la. 

R. C. Moore, 1936 (Kans. Geol. Soc 10th Ann. Fleld Cont Guidebook, p. 12), 
replaced Fourmlle Is. of Condra and Upp with new name Threemile la., probahly 
because of prior use of Fourmlle for a ss. In Okla. 

E. C. Reed (Asst. State Geol. Nebr.), 1936 (letter dated Oct. 16). Nebr. State 
Surv. continues to use FourmUe for the Is. for which Kans. Surv. has substituted 
Threemile. 

F o u r n i e r g roup . 

Ordov ic ian t o D e v o n i a n : N e w B r u n s w i c k . 

G. A. Young, 1911 (Canada Geol. Surv. Mem. 18, p. 4 7 ) . 

F o w k e s f o r m a t i o n . ( I n W a s a t c h g r o u p . ) 
E o c e n e : S o u t h w e s t e r n W y o m i n g . 
A. C- Veatch, 1907 (U. 8. G. 8. P. P. 66). Fowifces fm.—"White beds;" light-

colored rhyolltic ash beds with Interbedded lss. containing fresh-water shells, 
flsh, and planta. Thickness 0 to 2,600-1- ft. Middle fm. of Wasatch group in 
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SW. Wyo. Uncon. underlies Knight fm. and overlies Almy fm. (ba.sal fni. of 
Wasatch group). Named for Fowkes ranch, about 9 ml. frora Evanston, around 
which the fm. is weU exposed. 

F o w l e r l i m e s t o n e . 
Upper Ordovician: Southern Kentucky. 
A. F. Foerste, 1901 (GeoL Soc. Am. BuU., vol. 12, p. 434). Fowler Is.—Dense Is., 

1 to 1 % ft. thick, a t t op ; In middle shaly bluish Is., 1 to 2 ft. thick, carrying 
Richmond fossUs; at bottom Is. layer with branching bryozoans. Included in 
Richmond gronp. Overlain by Rennlx Iss. and underlain by 15 ft. of thln-hedded 
Is. and other nnnamed strata of Richmond gronp. 

N a m e d for F o w l e r s L a n d i n g , C u m b e r l a n d C o u n t y ( ? ) . 

F o w l e r m o r a i n e . 
P le i s tocene (Wiscons in s t a g e ) : S o u t h e a s t e r n Mich igan . Shown on m o r a i n e 

m a p (pl . 32) in U. S. G. S. Mon. 53. N a m e d for Fowle r , C l in ton Co. 

F o x s a n d s t o n e . 
An a b b r e v i a t e d fo rm of F o x H i l l s ss . employed by C. [R . l Keyes . 

t P o i rocks . 
A n a m e app l i ed local ly in W. Va. to G i i m o r e ss . memb . of G r e e n e fm. 

F o x B u s h s and . 
A s u b s u r f a c e s and in s o u t h e r n K a n s . t h a t is sa id to l ie a t abou t hor i zon 

of B a r t l e s v l l l e o r B u r b a n k s and . 

F o x e n f o r m a t i o n . 

P l iocene ( m i d d l e ) : S o u t h e r n Ca l i fo rn i a ( S a n t a M a r i a d i s t r i c t ) . 
W. W. Porter, II, 1932 (A. A. P. G. Bull., vol. 18, No. 2, p. 136). Foxen fm. 

(middle Plio.).—This fra. was described by C. F. Tolman at Joint meeting ot Le 
Conte Club and CordUleran section of Geol. Soc. Am. at Stanford Univ., Jan. 29, 
1926. Abstract in Geoi. Soc. Am. Bull. 38 (1927), and use of term Foxen by 
writer is essentially same as Tolman's. The fm. Is younger than lower PUo. 
Sisquoc fm., on which it lies, and is tentatively referred to middle PUo. Above 
It, in some locaUtles conformably and In others uncon., lie the fossiliferous yellow 
sss. generally known as "Fernando." The Foxen Is a cloy sh. varying locally to 
diatomite. Characterized by distinctive micro-fauna which has been found in 
many well cores and In pit samples from surface outcrops on Harris Grade road. 
An easily accessible outcrop la on N. aide of Purialma Hills near foot of Harris 
Grade road which connects Lompoc with Coast Highway at Harris Station. It is 
exposed in cuts on W. side of creek Just 8. of small bridge about 1 mL S. of Harris 
Station. Foxen diatomite can be seen in Solomon HlUs near sumralt of Howard 
Canyon road, and above Sisquoc fm, S. and E. of Sisquoc Ranch House. Thlckneas 
40 ft. in surface sections In Solomon Hills to several hundred ft. in wells in 
Santa Maria Valley; is approx. 800 f t on Harris Grade road. 

W. W. Porter, II, 1933 (letter dated Nov. 9) . Foxen fm. was discussed and described 
in reference to Tolman given above, but in condensing material for G. S. A. 
abstract the column with means (including Foxen) was omitted. 1 know of no 
actual publication of name Fosten except in ray paper, and raore recently in R. D. 
Reed's book "GeoL of CaUt" 

R. D. Reed, 1933 (Geol. ot Call t , p. 233), divided PUo. of Santa Maria dist. into 
(descending) : Dendraaler cgL, 0-200 f t ; Upper Foxen aand (well-sorted flne 
yellow sand), 0-1,000 f t ; Middle Foxen (foraminiferal and diatomaceous clay
stone), 800± ft.; and Lower Foxen (sand near margins, diatomaceous sh. and 
claystone in middle ot basin), 1,800± ft. 

H. W. Hoots and S. C. Herold, 1935 (Geol. of nat. gas, A. A. P. G., p. 158). 
Etchegoin of Santa Maria d i s t underlies (with local uncon.) Schumann fm., over
Ues (with local uncon.) Santa Margarita fm., and Is divided Into (descending) : 
Upper Foxen sand, 1,000 ft.; local uncon.; Foxen foraminite, 700 ft.; Foxen 
diatomite and Lower Foxen sand (contemporaneous), 1,800 f t 
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F o x F o r d bed. ( I n S t r a w n f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l T e x a s . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp.. 374, 378). Fox Ford 
6ed.—Ss., about 500 ft. thick. Memb. of Strawn dlv. Overlies bed No. 8 (260 
to 800 ft. of clay InterstraHfied with ss. at base) and underlies Horse Creek clays 
and shales. 

N a m e d for F o x fo rd on C o l o r a d o R i v e r In c e n t r a l T e x . m i n e r a l reg ion . 

F o x H i l l s s a n d s t o n e . ( I n M o n t a n a g r o u p . ) 
Upiier C r e t a c e o u s : Sou th D a k o t a , N o r t h D a k o t a , e a s t e r n M o n t a n a , W y o m 

ing, a n d e a s t e r n Co lo rado . 
F. B. Meek and F. V. Hayden, 1862 (Phlla. Acad. Nat. Scl. Proc , vol. 13, pp. 419, 

427). Foa; .ffill* beda (Formation Ho. 5 of Cret.).—Gray, ferruginous and yellowish 
ss. and aren. clays. Occurs s t Fox Hills, near Moreau River, along base of Bighorn 
Mtns, and on North and South Plat te Rivers. Thickness 500 f t Top fm. of 
Upper Cret. in Nebr. [which at that time included Wyo., Mont, and Dak.] . 
Underlies the Tert. Fort Union or Great Lignite group and overlies Fort Pierre 
group [Pierre sh. of present nomenclature]. [The Fox Hills ss. is not present In 
Nebr. as now delimited.] 

I n 1876 t h e n a m e L a r a m i e w a s i n t r o d u c e d for d e p o s i t s f o r m e r l y ca l l ed 

"L ign i t i c g r o u p , " a n d t h e L a r a m i e w a s deflned a s r e s t i n g on t h e F o x 

Hi l l s . 
C. A. White, 1878 (U. S. Geol. and (Jeog. Surv. Terr. 10th Ann. Rept., pp. 21, 22, 

30), transferred "Fort Pierre group" (Pierre sh.) from Colorado group, i i which it 
had for many years been Included, to overiying Fox HUls "group." (See 1878 entry 
under Colorado group.) The term "group" as used in early repts was applied iq 
a formatlonal sense, e. g.. Fort Pierre "group," Fox Hills "group," Fort Union 
"group," etc. 

C. A. VFhite, 1879 (U. 8. Geol. and Geog. Surv. Terr., l l t h Ann. Rept., pp. 186-187). 
Few Bills group, a consolidaHon of Fort Pierre group (Cret. No. 4) and Fox BUUs 
group (Cret No. 5) for Colo, and adjacent territories, but not for Upper Missouri 
River region, where it will continue to be used In restricted sense appUed to it 
by its authors. In Colo, and adjacent territories neither the Uthologieal nor 
paleontologlcal characteristics of the equivalents of Fort Pierre and Fox HiUs 
groups, respectively, are such as to afford any satisfactory ground for a sejwra-
tion, such as has been made In Upper Missouri River region, and even in that 
region a blending of the fossils of each bas frequently been found. 

I n 1888 (Colo. Sci. Soc. P r o c , vol. 3 , p t . 1, p. 93, foo tno te ) G. H . E l d r i d g e , 
" w i t h t h e a p p r o v a l of D r . C. A. W h i t e , " i n t r o d u c e d M o n t a n a g r o u p to 
r ep lace F o x H i l l s in b r o a d sense of W h i t e — i . e., t o i nc lude F o x H i l l s 
S3, a n d P i e r r e sh. of p r e s e n t n o m e n c l a t u r e , w h i c h w e r e m a p p e d by 
H a y d e n S u r v e y a s F o x B i l l s g r o u p a n d F o r t P i e r r e g r o u p . T h e o r ig ina l 
r e s t r i c t e d def ini t ion of F o x HUls is t h e one t h a t h a s been in u s e fo r 
m a n y y e a r s . 

Rocky Mtn Assoc. Pet. GeoL, by Its committee, composed of T. S. Levering, H. A. 
Aurand, C. S. Lavlngton, and J. H. Wilson, 1932 (A. A. P. G. BuU., vol. 16, No. T, 
pp. 702-703) . After fleld conference [in eastern Colo.] with J . B. Beeslde, Jr . , of 
U. 8. G. 8., the Rocky Mtn Aaa. Pet. Oeol. haa agreed to reatrict term Fox HUla 
aa followa: The base of Fox HlUs fm. sbaU be considered as horizon below which 
the section Is predominantly gray marine clay shales and sandy shales of Pierre 
age, and above which the section changes rapidly to a buff to brown ss. containing 
numerous large gray to brown hard sandy concretions. This lower concretionary 
memb. is commonly overlain by a series of Ught-gray to brown sss. and sandy 
shales. The top of Fox HUls fm. shaU be considered as horizon above which the 
section is composed predominantly of fresh- and bracklsh-water deposits accom
panied by coals and lignitic shales, and below which it is predominantly marine. 

N a m e d for e x p o s u r e s in P o x R ldge , N W . A r m s t r o n g a n d S W . D e w e y Co., 
S. D a k . ( s h o w n on pl . 1 of U. S. G. S. BuU. 675 ) . 
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tPox Hills group (broad sense). 

Upper Cretaceous: Rocky Mountain States. 

See 1878, 1879, and 1888 entries under Fox Hills ss. 

Foxian series. 
A term applied by C. R. Keyes to Fox Hills ss. and its supposed equivalents. 

Foy's limestone. (Allegheny formation.) 
Pennsylvanian: Western Pennsylvania (Lawrence County). 

J. P. Lesley. 1879 (2d Pa. Geol. Surv. Rept. Q,, pp. xxli, 320). Foj^s Is., 2 f t , 
Foy's Knob, Wayiie Twp, Lawrence Co. May be Freeport Upper is. "The name 
Foy's Is., given to the bed In the Third Index [at back of volume], is merely 
a convenience for avoiding the difficulty in making the Index, and is not intended 
to advocate the insertion of a third coal bed in the Freeport group." Lies 35 ft. 
tinder Brush Creek coal. 

F r a c t i o n b recc i a . 

IVIiocene ( u p p e r ) : C e n t r a l N e v a d a ( f o n o p a h a n d ne ighbor ing d i s t r i c t s ) . 
J. E. Spurr, 1905 (U. S. G. S. P. P. 42, pp. 39-I-, map, etc.). Fraction dacite 

br,eccia.—Soft brownish or greenish rock of volcanic origin, sometimes solid, oc
casionally dimly horizontally layered or packed, a t times definitely stratlfled, and 
even contains well-bedded tuffs. Is dacitlc, essentially like Heller and Brougher 
dacites. In places is nonfragmental and a flow. Thickness varies, but in New 
York Tonopah shaft it is 745 ft. thick. Overlies Heller dacite and underlies 
Tonopah rhyoUte dacite. [The fm. Is mapped at and around Fraction No. 1 and 
.Fraction No'. 2 mines, which appear to be the geographic feature for which 
the fm. was named.] 

A. Knopf, 1921 (U. S. G. S. BuU. 715, pp. 150-154). Fraction rhyolite breccia of 
Siebert fm.—Rhyollte breccia predominates in the Fraction throughout Divide 
dist., iind the rocli is therefore renamed Fraction rhyolite breccia. Thickness 
'600-1- ft. The intercalated beds of soft fine-grained white tuff range in thickness 
from a tew Inches to 200 ft. Some thin beds of gritty tuff occur with the flne-
gralned tuffs. The, Intercalated white tuffs correspond in composition to Spurr's 
Siebert tuff of Tonopah dist. 

T. B. Nohin, 1930 (Univ. Nev. BuU., voL 24, No. 4, p. 21). For the fm. which 
was flrst described by Spurr as Fraction dacite breccia, and whose southern con
tinuation in Divide dist. was renamed by Knopf the Fraction rhyolite breccia, 
the writer 'proposes the simplified name Fraction breccia, because at Tonopah the 
basal portion ot the fm. contains locally very large amounts of andesltlc-appearlng 
dobrls, with result that there has at times been considerable confusion as to proper 
correlation pf the beds, which have, for example, been considered to represent the 
"Midway andesite." All examples of "Midway andesite" capplngs of veins that were 
seen by writer proved to be basal part of Fraction breccia.. The Fraction breccia Is 
c6nBidercd by H. G. Ferguson (U. S. G. S. Bull. 723, pp. 42-j'3, 1924) to be basal 
memb. of Esmeralda ("Siebert") fm. and is therefore of upper Mio. age. 

Fraction dacite breccia. 
Fraction rhyollte breccia. 

See Fraction breccia. 

Frame shale member. (In Hamilton group.) 
Middle Devonian: Central Pennsylvania (Bedford County). 
B. WlUard, 1935 (Geoi. Soc. Am. Proc. 1934, June 1935, p. 361). [See this 

citation under Mahantaiigo fm. Not defined.] 
B. WlUnrd, 1935 (Geol. Soc. Am. BuU., vol. 46, No. 8, Aug. 31, pp. 1279, 1283). 

Near Chaheysviilc, Bedford Co,, Pa., Mahantango tm. is divided Into 3 Inter
grading members (descending) : Frame sh. memb., 343 ft.; Chaneysville ss. 
memb., 182 f t . ; and Giinder Run sh. memb., 850 ft. The Frame memb. Is gray 
to olive sandy sh. with local sss. and an occasional thin Is. lens. Fossils. 
Named for Frame School, about 6 ml. N. of ChaneysvlUe. Tentatively recognized 
In Blair Co. 

Francis formation. 

Pennsylvanian: Central southern and central Oklahoma (Pontotoc, Semi
nole, and Okfuskee Counties). 

G. D. Morgan, 1924 (Bur. Geol. [Oklii.] Bull. 2. pp. 113-119, pis. 3, 27, and map). 
[Narae was also used by Morgan, but not deflned, in Okla. Geol. Survey Circ. 12, 
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pl. and p. 15, 1923.] Francis fm.—Consists of (ascending) : (1) DeNay Is. memb.; 
(2) dark-blue and black shales 3 0 ± f t ; (3) neariy 20 ft. of sss. ; (4) 250± f t 
of dark and sometimes calc. shales; (5) 100± ft. of coarse brown sss. and chert 
cgls.; and (6) 100± ft. of sh. with few thin sss. and one rather persistent con
glomeratic Is., often very fossiliferous. UnderUes Belle City Is. and overUes 
Seminole fm. Large fauna. 

N a m e d for t o w n of F r a n c i s , P o n t o t o c Co., w h i c h i s s i t u a t e d on B. edge 

of ou t c rop . 

F r a n c i s c a n f o r m a t i o n ( g r o u p , w h e r e s u b d i v i d e d ) . 
J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn i a . 

A. C. Lawson, 1895 (Am, Geol., vol. 15, p. 347, nnd U. S. G. 8. 15th Ann. Rept., 
p. 415). Franciscan series.—Several thousand ft. of sed. and volcanic rocks 
with which are associated various basic Intrusives, notably perldotite serpentines. 
Is of either Cret. or Jurassic age. Includes foraminiferal lss., great fms. of 
peculiarly bedded radiolarian cherts, and certain highly crystalUne schists. The 
San Francisco as. Is dominant sed. fm. of series. In vicinity of San Pedro Point 
a basal fm. of cgls., coarse grits, sss., shaly sss., shales, and argill. lss. Is 
exposed. 

T h e F r a n c i s c a n rocks , w h i c h a t t a i n t h i c k n e s s of s eve ra l t h o u s a n d ft., a r e 
u s u a l l y t r e a t e d a s a fm., b u t in S a n F r a n c i s c o folio (No . 193) of U. S. 
Geol . S u r v e y they w e r e d iv ided i n to five n a m e d a n d m a p p e d fms . 
( d e s c e n d i n g ) — B o n i t a ss . , I n g l e s i d e c h e r t , M a r i n ss . , S a u s a l i t o c h e r t , 
a n d Cahl l ss . , t h e l a t t e r i n c l u d i n g C a l e r a Is . m e m b . T h e b r o a d e r t e r m 
S a n F r a n c i s c o ss . is no longer used . T h e i n t r u s i v e s e r p e n t i n e i s n o t a 
p a r t of t h e fm. T h e F r a n c i s c a n r e s t s uncon . on g r a n i t e , a n d is uncon . 
o v e r l a i n by Knoxv i l l e fm. 

N a m e d for e x t e n s i v e e x p o s u r e s a t S a n F r a n c i s c o . 

F r a n c i s C reek s h a l e a n d l imes tone . ( I n C a r b o n d a l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l w e s t e r n I l l ino i s ( M e r c e r a n d F u l t o n C o u n t i e s ) . 

T. E. Savage, 1927 (Am. Jour. Scl., 5th, vol. 14, p. 309). Francis Creek ah. and 
la., 0 to 65 ft. thick in Fulton Co. Rests on Colchester (No. 2) coal and uncon. 
underlies Vergennes ss. In Fulton Co. 

H. R. Wanless, 1929 (111. Geol. Surv. Bull: 57, pp. 49, 80). Francla Creek sh. [re
atricted].—In Alexis quad, [chiefly In Mercer Co.] consists of 0 to 9 tt. of soft 
gray sh. resting on Colchester (No. 2) coal, and lying 21 ± ft. below Pleaaant-
vlew as., all included in Carbondale fm. The name Francia Creek has been, 
applied (Savage, 1927) to aU strata of suite IV above Colchester (No. 2) coal, 
because they are well exposed along Francis Creek, Fulton Co., but the cited 
type exposure does not well exhibit the upper members of the suite, and so it 
is proposed that name be applied only to the soft gray sh. btw. the coal and the 
black laminated concretionary sh. (1 ft. thick) in lower part of Carbondale fm. 

F r a n c o i s i a n se r ies . 
A t e r m i n t r o d u c e d by C. [R . ] K e y e s ( I o w a Acad . Sci. P r o c , vol. 22, p . 253, 

1915) to i nc lude S k r a i n k a d i a b a s e . I r o n M t n p o r p h y r y , a n d K n o b L ick 
g r a n i t e of SE . Mo., w h i c h a r e n o w c o m m o n l y c o n s i d e r e d t o be p r e -Camb . 
D e r i v a t i o n of n a m e not s t a t e d . 

F r a n c o n i a brecc ia . 

L a t e Devon ian or l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m p s h i r e ( A m 

monoosuc R ive r r e g i o n ) . 

N. H. Geol. Surv. 4th Ann. Rept , 1872, as interpreted by J. D. Whitney and M. E. 
Wadsworth in Harvard Coll. Mus. Comp. Zool. BuU., vol. 7 (geoL ser. 1), opp. p. 
398. Franconia breccia Included in Laurentian. Younger than White Mtn gneiss 
and Bethlehem gneiss. 

C. H. Hitchcock, 1873 (Boston Soc Nat. Hist. P roc , vol. 15, pp. 304-309). Fron-
conia breccia (Laurentlan?) is younger than White Mtn and Bethlehem gneisSes, 
of which it contains fragments. 

C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 545). Franconia breccia 
group covers a few sq. ml. in Franconia. Younger than White Mtn series. 
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C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, pp. 137-141, by J. H. Huntington, and btw. 
pp. 251 and 270). Franconia breccia occurs in Franconia and Lincoln. Younger 
than Montalban gneissea and schists. [On a later page, btw. 658 and 675, he 
seems to include It In his Montalban.] 

C. R. Williams, 1934 (Appalachia, vol. 20, No. 4 ) . Franconio breccio is composed 
of angular fragments of Kinsman granodiorite in a matrix of fine-grained granite 
very similar to Bickford granite. Well exposed in Franconia Notch and on Eagle 
Cliffs. Carbt (?) . 

M. P. Billings and C. R. WUIiams, 1935 (Geology of Franconia quad., N. H., p. 20). 
Franconia breccia Is result of shattering of Kinsman quartz monzonlte by some 
unknown process, and the filling of the fractures with a granite very similar to 
Bickford granite. [The map states, beneath block labeled Intrusive breccia: "The 
'Franconia breccia' of Hitchcock. Consists of angular fragments of Kinsman 
quartz monzonite and older schists in a matrix of flne-gralned gray granite," The 
rock is assigned to New Hampshire magma series, late Dev. or late Carbf. 

t P r a n c o n i a g r a v e l . 

P l e i s t o c e n e : E a s t e r n Vi rg in i a . 

L. F. Ward, 1895 (U. S. G. S. 15th Ann. Rept., pp. 326-3.30, 339). Franconia gravel 
is applied to disturbed sands, gravels, and cobbles that occupy a wide belt on land
ward margin of Potomac fm. throughout greater part of its length. If of Poto
mac age they were deposited toward close of .\qula Creek period. Most complete 
exposure at gravel pits of Alexandria & Fredericksburg R. R. at Franconia Station, 
8 mi. SW. of Alexandria. May possibly belong to the Lafayette. Overlain by 
Columbia (Pleist.) fm. 

I n U. S. G. S. W a s h i n g t o n folio. No. 70, 1901, t h e depos i t s a t t h e g r a v e l 

p i t s a t F r a n c o n i a S t a t i on a r e m a p p e d a s Co lumbia fm. 

F r a n c o n i a s a n d s t o n e . 

U p p e r C a m b r i a n : S o u t h e a s t e r n M i n n e s o t a , s o u t h w e s t e r n Wiscons in , a n d 

e a s t e r n I o w a . 

C. p . Berkey, 1897 (Ara. GeoL, vol. 20. btw. pp. 345-383). Franconia as.—Compact 
and thick-bcdded layers overialn by fine Incoherent sand ; contains thin seams of 
green sh. Thickness 100 ft. Underlies St. Lawrence dolomites and shales and 
Overiies Dresbach shales at St. Croix Dalles. Named for exposures In vicinity of 
Franconia, Chisago Co.. Minn. 

C. W. Hall, 1901 (Int. Min. Cong., 4th sess., pp. 165-171). Franconio (sss. and 
shales) underlies St. Lawrence and overlies Dresbach ss. in SE. Minn. 

C. P. Berkey, 1908 (Geol. Soc. Am. Bull., vol. 17, pp. 229-250). Franconia as., 75 
to 100 ft. thick, underlies St. Lawrence dolomites and shales and overlies Drea
bach .ihales In St. Croix Dalles region. 

F. F. Grout and E. K. Sopor, 1914 (Minn. Geol. Surv. BuU. 11). Franconia aa., 100 
ft. thick, underlies St. Lawrence fm. and overlies Dreabach as. 

F. W. Sardeson, 1916 (U. S. G. S. MInnpapolis-St. Paul folio. No. 201). Franconia 
S3.—Coarse white water-bcnrlng ss. above, and beds of greensand and calc. sh. 
below. Thickness 85 to 100 ft. Underlies St. Lawrence fm. and overlies Dres
bach ss. 

F. T. Thwaites. 1923 (Jour. GeoL, vol. 31, p. 549). Franconia aa. of Wis. underUes 
Mazomanie fm., overlies Dresbach fm., and Includes, at base, Ironton memb. The 
fm. Is Hne-gralnod. gray to green, and for most part somewhat calc, but varies 
considerably In different parts of State. Greater part is highly glauconitic, espe
cially near bottom nnd top. Above Ironton raemb. is about 15 ft. of micaceous 
Sandy sh. 

E. O. Ulrlch, 1924 (Wis. Acad. Sci. Trans., vol. 21, pp. 71-93). Franconia underiles 
Mazomanie ss. in Wis. and overlies Dresbach ss. 

M a z o m a n i e ss . of U l r i eh i s n o w cons ide red by m a n y geologis t s t o be a p a r t 
of F r a n c o n i a ss . (See u n d e r M a z o m a n i e ss.) T h e fm. ove r ly ing F r a n 
conia ss . is ca l led St . L a w r e n c e fm. by U. S. Geol. S u r v e y a n d T r e m 
p e a l e a u fm. by Ul r ieh a n d s o m e o t h e r s . T h e b a s a l m e m b . of t h e F r a n 
conia i s I r o n t o n ss. memb. 

See Rep t . 9 th Anu . Fie ld Conf. K a n s . Geol. S o c , pp. 199, 467 fo r d e t a i l s 
of beds a t F r a n c o n i a type loc. I n t h i s r e p t s eve ra l n a m e s a r e i n t r o d u c e d 
for t h e m e m b e r s of t h e F r a n c o n i a above t h e basa l I r o n t o n ss . m e m b . 

file:///qula
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C. E. Stauffer, 1925 (Jour. GeoL, vol. 33, p. 709). At Dresbach, Minn., the Franconia 
aa. consists of 102 ft. of massive yeUowish to white miedinm- to flne-grained ss., 
with occasional shaly partings. It underlies St. tiawrence fm. and overUes Dresbach 
fm. (ss. with some shaly beds). 

E. Peterson, 1929. (See 1929 entry under Dresbaoh sa.) 

In some early repts Franconia ss. appears to have been Included in St. 
Lawrence fm. 

A. C. Trowbridge and G. I. Atwater, 1934 (Geol. Soc. Am. BuU., vol. 45, pp. 45-50). 
Franconia beds are of formatlonal rank. Tbe fm. should include the greensands, 
sss., shales and lss., many of which are glauconitic, that lie btw. the nonglauconltic 
Dresbach sss. below and the St. Lawrence sh. or dol. above, i t includes Ironton 
memb. at base. We can not agree with Ulrlch that Mazomanie ss. is younger than 
Franconia. The Mazomanie fauna, according to Raasch (personal communication), 
has been found in upper part of tbe Franconia of western Wis. and the Franconia 
fauna bas been found below the Mazomanie fauna In tbe Mazomanie areas of 
eastern Wis. 

J . M. Wanenmacher, W. H. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Sci., 5th, 
vol. 28, p. 13). [See digest under Mazomanie as.] 

W. H. Twenhofel, G. O. Raasch, and F. T. Thwaltes, 1935 (GeoL Soc. Ara. BuU., vol. 
46, No. 11, pp. 1687-1744). Fianconto fm. divided Into (descending) : Bad Axe 
memb. (Dikelocephalus poatrectua zone) ; Hudson raemb. (Ptychaapia-Penaaukia 
zone) ; Goodenough memb. (Conaspia zone) ; and Ironton memb. (Comaraspi* 
zone). The fm. was named for Franconia, Minn., where cliffs along Lawrence Creek 
expose 100 ± ft. of s trata assigned thereto. Upper members of fm. are not exposed 
at type loc. Most conspicuous characteristic of fm. is presence of glauconite, which 
Is present throughout OverUes Galesville memb. of Dresbach fm. and underlies 
Basal greensand and cgL memb. of Trempealeau fm. 

F r a n c o n i a m o r a i n e . 

P l e i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n M i n n e s o t a . 

R. T. Chamberiin, 1905 (Jour. Geol., voL 13, pp. 247-250). Runs almost N. and S. 
westward from St. Croix River. Occurs on uplands back of Franconia, Chisago Co. 

F r a n e y g r a n i t e . 

Age ( ? ) : C a p e B r e t o n I s l and . 

W. J. Wright, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 276). 

F rankenf le ld . 

C r e t a c e o u s : J a m a i c a . 

R. T. HiU, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 42). 

F r a n k f o r d gne i ss . 

P r e - C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a ( P h i l a d e l p h i a C o u n t y ) . 

T. D. Rand, 1900 (Phlla. Acad. Nat. Scl. Proc. 1900, pt. 1, p. 279). Frankford 
gneiaa.—Highly feldspathic gneiss containing little mica and hornblende, very 
hard. Valuable building stone. Exposed at Frankford, Philadelphia Co. Is a 
part of Philadelphia mica schists and gneiss group. 

I s a p a r t of W i s s a h i c k o n fm. 

F r a n k f o r t s h a l e . 

U p p e r O r d o v i c i a n : C e n t r a l a n d e a s t - c e n t r a l N e w Tork . 

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 372-373). Frankfori a l — 
Underlies Pulaski shales and grades imperceptibly into underlying black si. or 
sh. [Dtica] tha t rests on Trenton Is. Is lighter colored than underlying rocks. 
In many places upper part alternates with layers of fine-grained ss. Seen to 
greatest advantage on Frankfort [Moyer] Creek, back of the vlUage, from whence 
It takes Its name. 

In 1911 (N. Y. State Mus. Bull. 149, p. 12) J. M. Clarke introduced Indian Ladder 
beda for upper several hundred ft. of Frankfori ah. as formerly Identifled In 
Mohawk Valley, which he ststed carry a different fauna from lower beds of the 
Frankfort as then known. In 1912 (N. Y. State Mus. Bull. 162) R. Ruedemann 
restricted Frankfori ah. to fm. as exposed In Utica region, which is absent in 
Mohawk VaUey, where sh. formerly called Frankfort has been found to be much 
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older, and here uamed by him Schenectady fm. As thus restricted, basal Umlt 
of true Frankfort is deflned as top of true Utica sh. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 42). In final rept by Vanuxem 
the Frankfort sh. is described as lower merab. of Hudson River group. Typical 
exposure Is along Moyer Oeek,. SW. from Frankfort, Herkimer Co., where it is 
overlain by Oneida cgl., the Pulaski being absent. From Mohawk Valley It 
extends N. and W. Into Lewis and Jefferson Counties, where It forms basal part 
of Lorraine of Emmons. Indian Ladder beds is a local fm. = ln age to Frankfort 
sh. 

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258), restricted Frankfort sh. to 
Utica Basin and to 5004- ft. of rocks older than Indian Ladder beds. He showed 
Franklort as thus restricted ls = hls Atwater Creek and Deer Creek shales and 
some younger beds of the unit In Black River region to which he applied the 
name "Whetstone Gulf fm." His subdivisions of Lorraine group are Upper 
Lorraine or Pulaski tra. and Lower Lorraine or Whetstone GtUf fm. [new name], the 
latter = Indian Ladder beds and Frankfort sh. "The Frankfort is a local shore 
fncles of the lower Whetstone Gulf horizons." 

t F r a n k l i n type . 
P r e - C a m b r i a n : N o r t h e r n New .Tersey. 

F. L. Nason, 1889 (N. J. Geol. Surv. Ann. Rept. 1889, p. 31). Franklin type.— 
Occurs a t Franklin Furnace in ledges btw. hotel and Mine HiU. Not correlated 
with fms. of Sraock and Britton. Is probably mentioned as a blotite gneiss. At 
Franklin Furnace is intimately associated with MontvlIIe type. 

I s a facies of P i c k e r i n g gneiss , f o rmer ly cons ide red to be of A r c h e a n age, 

b u t now classified s imply a s p re -Camb. , " A r c h e a n s y s t e m " h a v i n g lieen 

a b a n d o n e d . 

F r a n k l i n l i m e s t o n e . 

P r e - C a m b r i a n : W e s t e r n New J e r s e y , e a s t e r n P e n n s y l v a n i a , and D e l a w a r e . 

J. E. Wolff nnd A. H. Brooks, 1898 (U. S. G. S. 18th Ann. Rept, pt. 2, pp. 4 3 1 -
45G). Franklin white la.—Coarsely crystalline rock, frequently containing graphite 
In disseminated scales. Is typically white, but often has a bluish tinge. Is 
prc-Canib., and older than Hardistonville [Hardyston] qtzite. (Named for 
occurrence at Franklin Furnace, N. J.] 

A. C. Spencer, 1908 (U. S. G. S. Franklin Furnace folio. No. 161). Franklin la.— 
Wliite. highly crystalline Is. or marble, varying greatly from place to place 
in texture and composition, and to less degree In color. As a rule coarsely 
granular, but some of rock Is finely granular or even nearly amorphous. Color 
usually milky white, but locally It has a pink or yellow tinge and elsewhere 
it is grayish. Some of it is rather sUiceous. and in a few places thin beds of 
ss. have been noted. Uncon. underiles Hardyston qtzite and Kittatinny Is. 
Although Pochuck gneiss and Franklin Is. arc regarded as older than Byram 
and Losee gneisses, which appear to cut them, the original relations btw. 
them are not determinable. In Franklin Furnace area the Pochuck gneiss passes 
beneath Franklin Is. 

T h e n a m e F r a n k l i n Is. is now r e s t r i c t ed t o t h e w h i t e Is. t o w h i c h i t w a s 

o r ig ina l ly appl ied . T h e a s soc i a t ed s i l iceous rocks ( f o r m e r l y in l a r g e 

p a r t inc luded in Pochuck gnei.ss) a r e now r e g a r d e d as older t h a n 

F r a n k l i n Is. and a r e by defini t ion inc luded in P i c k e r i n g gneiss , a l t h o u g h 

In p l aces some si l iceous rocks a r e so i n t i m a t e l y assoc ia ted w i th 

t h e Is. t h a t tl iey a r e no t r ead i ly s e p a r a b l e f rom i t and for con

venience a r e m a p p e d w i t h the Is. T h e F r a n k l i n Is. w a s fo rmer ly 

classifled by U. S. Geol. S u r v e y as A r c h e a n , bnt , t h a t t e r m h a v i n g been 

d i sca rded , t h e fm. is now classified as pre-Cainb. 

F r a n k l i n l imes tone . ( I n W a s h i n g t o n f o r m a t i o n . ) 

P e r m i a n : Sou thwes t e r i i P e n n s y l v a n i a ( G r e e n e C o u n t y ) . 

J. J. Stevenson, 1907 (Geol. Soe. Am. Bull., vol. LS, pp. 97. 102). Franklin Is.— 
Coarsely Ijrecciateii and very linrd. Rarely more than 6 ft. thick and often much 
less. Lies 20 to Xr> ft. bi.'low i;i>i)(?r Wasliinglnii Is. and 23 to 40 ft. higher than 
Jollytown colli. I ts characteristic fraj^meiits were found In Franklin and Amwell 
Twps very close to its proper position. 
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F r a n k l i n s a n d s t o n e . 

E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t Soimd r e g i o n ) . 

See u n d e r F r a n k l i n ser ies . 

F r a n k l i n se r ies . ( I n P u g e t g roup . ) 

E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t Sound r e g i o n ) . 

G. W. Evans, 1912 (Wash. Geol. Surv. BulL 3, pp. 42-49). Franklin aeries.— 
Middle dlv. of Puget fm. in King Co. Chiefly sss. and shales, with 27 coal and 
bony beds. Basal 210 ft. (massive close-grained ss.) is called Franklin aa. It 
forms dlv. line btw. Franklin series and underlying Bayne seriea. Thickness, of 
FranUln series 3,620 ft. Underiles Kummer series. [Apparently named for town 
in Kiiig Co.) 

F r a n k l i n g r o u p . 

C a r b o n l f e r o t i s : B r i t i s h O i i u m b i a . 

C. W. Drysdale, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 135), and 1915 
(Canada Geol. Snrv. Mem. 66, p. 48). 

F r a n k l i n g r a n o d i o r i t e . 

J u r a s s i c : B r i t i s h Columbia . 

C. W. Drysdale, 191B (Canada Geol. Surv. Mem. 56, p. 61). 

F r a n k l i n monzon i t e . 

O l igocene : B r i t i s h Colmnbla . 

C. W. Drysdale, 193 5 (Canada Geol. Surv. Mem. 56, p. 77). 

F r a n k l i n d a l e l i m e s t o n e l en t i l (of C h e m u n g f o r m a t i o n ) . 
Upi)er D e v o n i a n : C e n t r a l n o r t h e r n P e n n s y l v a n i a ( B r a d f o r d ( J o u n t y ) . 

H. 8. WlUlams and E. M. Kindle, 1905 (U. 8. G. S. BuU. 244). Franklindlale la. 
memb. of Chemung fm.—A belt of Is. bands associated with purple shales and sss. 
In upper part of section, comprising Zones 58 to 75. Is a constant feature over 
most of W. half of Bradford Co. Replaces Burlington Is. of Sherwood (2d Pa. 
Geol. Surv. Rept. G, p. 37), which Is preoccupied. Exposed in Gulf Brook section, 
W. of Frankllndale, Bradford Co. 

B. Wlllard, 1938 (Geol. Soc Am. Bull., vol. 47, No. 4, pp. 571-592). FrankUndale Is. 
of WilUams and Kindle is older than "Burlington Is." of Sherwood, and Is lithologl
caUy different. Writer therefore replaces "Burlington is." of Sherwood with 
Luthera Milla coquinite. [See also under Luthera Mills coquinite.] 

l Y a n k l i n F u r n a c e band . 

N a m e appl ied by A. C. Spencer , 1908 (U. S. G. S. F r a n k l i n F u r n a c e folio. 

No . 161) , t o a p a r t of P o c h u c k gne i s s , w h i c h Is weU exposed in z inc m i n e s 

a t EYanklln F u r n a c e a n d a t o t h e r p laces in t h e v ic in i ty . 

F r a n k l i n M o t m t a i n f o r m a t i o n . 

S i l u r i a n : Mackenz ie . 

M. Y. WlUlams, 1923 (Canada Geol. Surv. Summ. Bept 1922, pt. B, p. 78). 

t P r a n k s c o n g l o m e r a t e . 
P e n n s y l v a n i a n : C e n t r a l s o u t h e r n Ok lahoma . 

J . A. Taff, 1903 (U. S. G. S. Tishomingo folio. No. 98). Franlfes egl—Coarse Is. and 
chert cgls., gritty ss.. Is., and sh., 200 to 500 ft. thick. Probably represents upper 
portion of Glenn tm. Lies uncon. on all older Paleozoic rocks. Is youngest Carbf. 
fm. present In quad. A broad belt of this cgl. extends across NW. part of Arbuckle 
region from W. end of Arbuckle Mtns to vicinity of Franks. From NW. corner 
of Tishomingo quad, northeastward It crosses eroded edges of Ord., Upper SIL, and 
Dev. fms. From a nearly flat position on Hunton Is. near Franks It extends SE. 
uncon. across Woodford chert and Caney sh. Occupies approx. strat . position 
of Wapanucka Is. 

B. F. Wallls, 1915 (Okla. Geol. Surv. Bull. 23, pp. 23-31). Franka ogl—A coarse la. 
CgL, 0 to 500 ft. thick. Covers broad area to N. of Arbuckle Mtns. To SE. of 
Pranks It thins rapidly and changes from heavy cgl. to thin Is., ss., and sh. Two 
ml. 8. of Jcsae it can not be distinguished from underlying Caney sh., on which 
It rests uncon., or from overlying Atoka fm. A short distance B. of Jesse the 
Wapanucka Is. occupies approx. same position as Franks cgl. 
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K. F. Mather, 1917 (Am. Jour. ScL, 4th, vol. 43, pp. 134-139). JFranka ogl is prob
ably near-shore equlv. of Wapanucka, Atoka, and possibly even higher strata. It 
overlaps Caney sh. and rests on early Paleozoic s trata to 8W. 

R. C. Moore, 1921 (Geol. Soc. Am. Bull., vol. 32, p. 48) . Franka cg l contains an 
upper Penn. fauna in interbedded Iss. I t has been traced northward and found= 
Seminole cgl. 

G. B. Burton, 1921 (A. A. P . G. BulL, voL 5, p. 176). During summer of 1919 
B. H. Bauman traced Franka cgl a t Sulphur northward Into Seminole cgl. at Ada. 

G. D. Morgan, 1923 (Okla. GeoL Surv. Circ. 12). Franft* ci7l. i3=Boggy, Savanna, 
and McAlester fma. Suggeat name be abandoned. But in view of long uae of 
term it wIU probably be more satisfactory to retain It, with restrictions that have 
not heretofore been applied to it. It Is writer 's opinion the Franka should be 
restricted to (1) the Penn. s t ra ta occurring near town of Franks and (2) to those 
exposures of Is. cgls. and their immediately associated s t ra ta which occur in 
Arbuckle area and which. In common with the s trata a t Pranks, have the 3 
characteristics of being (a) fosslUferous, (b) highly folded or faulted, or both 
highly folded and faulted, and (c) nonarkoslc. The Franks represents shoreward 
phase of McAlester, Savanna, Boggy, and possibly younger fms. In no way Is 
it = Wapanucka Is. 

8. Weldman, 1923 (Jour. CJeoL, vol. 31, No. 6, pp. 486-f ) . Prefer Franka aeries 
(Instead of Franka c g l ) , since a t least as many as 5 distinct cgL beds can be dis
tinguished at Franks and at other places on N. Side of Arbuckle Mtns. The beds 
ot cgl. are each 100 to 350 ft. thick, Interstratlfled with Is., sh., and ss. There 
are places where thicknesses may reach 1,000 ft. or more. Such great thicknesses 
of CgL, It Is beUeved, are rarely If ever formed upon shores of ancient or present 
seas under ordinary conditions. [Discusses probability they are of glacial origin.] 
The lowest cgl. bed is 150± ft. thick, and overUes eroded edges of pre-Penn. rocks 
a t Franks and vicinity. 

G. D. Morgan, 1924 (Okla. Bur. GeoL BuU. 2, pp. 119-123). Franka cgl—In 
vicinity of town of Franks (type loc.) conglomeratic s t ra ta are exposed through 
a aectlon of approx. 1,500 ft. Many beda are fossiliferous and all are nonarkosic 
and highly folded and locally faulted. They were followed eastward and traced 
into McAlester, Savanna, and Boggy fms. The Wapanucka Is. was found to 
emerge from beneath the cgls. at a point 2 ± ml. SE. of town of Franks. The 
lower par t of typical Franks cgl. Is = parts of McAlester, Savanna, and Boggy 
fms., and upper part correlates with parts of Wewoka, Holdenvllle, Seminole, and 
Francis fms. It is advisable to abandon Franks cgl. and refer to the conglomer
atic s trata of Franks area by the names of the several fms. which the section there 
is known to include. If Franks is retained it should be restricted to the s t ra ta 
in type area, around Franks, and to those Penn. Is. cgla. of Arbuckle region that 
are (a) fosslUferous, (b) highly folded or faulted, and (c) nonarkoslc. The 
cgls. near Sulphur, which have in some previous repts been mistaken for Franks 
cgl., are traceable into outcrops of the arkosic Vanoss fm., a much younger fm. 

C. N. Gould, 1927 (Obsolete Okla. names : Unlv. Okla. Bull., P roc Okla. Acad. Scl., 
vol. 6, pt. 2, p. 235). Franka cgl, has been shown by Morgan to consist not of a 
single geologic horizon, but to represent the shoreward phase of McAlester, Savanna. 
Boggy, and possibly younger fms. However, the term "Franks" will probably con
tinue to be used, to apply In a general way to the various cgls. of Arbuckle Mtn 
region. 

N a m e d for e x p o s u r e s in v ic in i ty of F r a n k s , P o n t o t o c Co. 

F r a s e r R i v e r f o r m a t i o n . 

C r e t a c e o u s : B r i t i s h Co lumbia . 

L. Reinecke, 1920 (Canada Geol. Surv. Mem. 118, p. 13). 

F r e d a s a n d s t o n e . ( I n O r o n t o g r o u p . ) 

P r e - C a m b r i a n ( u p p e r K e w e e n a w a n ) : N o r t h e r n M i c h i g a n a n d n o r t h e r n 
Wiscons in . 

A. C. Lane and A. E. Seaman, 1907 (Jour. GeoL. vol. 15, pp. 680, 692). Freda aa,— 
Red ss. with some felsltlc and basic debris and salt water. Thickness 900-(-(?) ft. 
Composes lower part ot Lake Superior as. of earlier repts, or the part of that 
ss. W. of the Copper Range. Overlies Outer cgl. Us shown in section as under
lying Jacobsville ss. See quotation under JacobavUIe sa. In hla 1011 rep t 
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(Mich. GeoL and Biol. Surv. Pub. 6, geol. aer. 4, p. 41) Lane expressed opinion 
tha t Freda and JacobavUIe sss. are same fm. ] 

See u n d e r O r o n t o g r o u p . 

N a m e d for e x p o s u r e s a t n e w s t a m p mi l l s a t F r e d a , H o u g h t o n Co., a n d a long 

a d j a c e n t s h o r e . 

F r e d e r i c k l i m e s t o n e . 

U p p e r C a m b r i a n : C e n t r a l n o r t h e r n M a r y l a n d . 

C. R. Keyes, 1890 (Johns Hopkins Unlv. Circ. S i , vol. 10, p. 32). Frederick Is.— 
Has geographic extent of nearly 100 sq. ml. Greatest length perhaps 80 mi . ; 
max. breadth, near Frederick City, 6 mi. Along W. border Frederick VaUey Iss. 
are covered by Mesozolc red sss. ("Newark tm." of Russell). To E. the isa. 
pass graduaUy Into shales and slates, the whole forming apparently a con
formable series. The lss. are in great part bluish, compact, and heavily bedded, 
but on approaching tbe shales they become more and more thinly bedded and 
very dark blue or nearly black, owing to bituminous matter present. In places 
the rock is highly siliceous. From the . thln-beddcd belt the Is. passes into a 
more earthy facies and grades into dark-colored calc. shales and these into slates 
or sandy shales. Tbe shales and lss. form a continuous series and probably 
represent a fm. = Chazy, Trenton, and Hudson River groups of N. Y. section, 
according to Chazy-Trenton fossils recently obtained in Frederick Valley lss. 

G. H. Williams, 1891 (Geol. Soc. Am. Bull., voL 2, pL 12, pp. 303, 311, 317). 
Frederick la. [mapped]. Overlain by Trlassic ss. and trap. We now know 
Frederick Valley la. to be of same age (Trenton-Chazy) as the valley is. of Va., 
from Chazy-Trenton fossils obtaiqed from it by C. R. Keyes. It is oldest fm. of 
Piedmont plateau of Md. To E. the Frederick Is. is succeeded and apparently 
overlain by carbonaceous and hardly altered shales, which may represent Hudson 
River horizon. 

R. S. Bassler, 1919 (Md. Geol. Snrv. Camb. and Ord. vol., pp. 115-117 and map). 
Frederick la. is new name proposed for the s t ra ta in Frederick Valley uncon. 
overlying Beekmantown Is. and containing a fauna probably of Chazyan age. 
The rocks are shown to advantage in numerous quarries and natural outcrops 
around Frederick. Fossils rare, but suggest a Chazyan or early Mohawkian age, 
with p!>s8ibility more in favor of the former. The Frederick Is. consists of thin-
bedded dark-blue argilL strata separating into layers usually less than 2 In. 
thick. Thickness seems to be not less than 200 ft. On W. side of valley It 
is covered by Newark series; on E. side it is faulted against pre-Carab. shales and 
slates. 

A. I. Jonas, 1927 (Geol. Soc Am. Bull. vol. 38, p. 119), stated Frederick Is. Is ot 
upper Chazyan age. 

G. W. Stose and A. I. Jonas, 1935 (Wash. Acad. Sci. Jour., vol. 25, No. 12, p. 666). 
On B. and W. sides of Frederick Valley the Frederick Is. Ues uncon. on Antietam 
qtzite. East of Le Gore quarry (Frederick Co.] it lies on Le Gore Is. [Upper 
Camb.]. 

G. W. Stose and A. I. Jonas obtained additional fossil coUectlons which were 
pronounced Upper Camb. by several paleontologists, and age was changed to 
Upper Camb. Jan. 1936. They found tLe Gore Is. to be same as Grove Is. (Lower 
Ord., lower Beekmantown). 

F r e d e r i c k s b u r g g r o u p . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : T e x a s a n d s o u t h e r n O k l a h o m a . 

B. T. Hill, 1887 (Am. Jour. ScL, 3d, vol. 33, pp. 296-299). Lower or Fredericksburg 
<M«. (Comanohe Peak) of Comanche aeriea or Lower Cret.—Lss., with some flints 
and chalk. Overlies Dinosaur sand [Trinity group] and underUes Washita div. 
Includes: Ammonite* aoutocarinatus horizon; Hippurites Is. ( = "Caprina I s . " ) ; 
Comanche Peak fauna ( = "Fredericksburg" of Roemer) ; Oryphaea pitcheri 
( = "Comanche Peak g roup") ; and Requienia texana ( = "Caprotina i s " ) . 

H. T. HiU, Oct. 1887 (Am. Jour. Scl., 3d, vol. 34, p. 303), placed provisional bdy 
line btw. Washita and Fredericksburg groups a t top of "Caprina" [Edwards] Is. 

B. T. HIU, 1890 (Tex. QeoL Surv. 1st Ann. Rept , pL 3, pp. 105-136), divided 
Fredericksburg into (descending) Caprina chalky lss., Comanche Peak chalk beds, 
and Basal or Alternating beds, the latter Including 1st Caprotina horizon. 

E. T. HUI, 1891 (Geol. Soc. Am. BuU., vol. 2, pp. 503-528). Fredericksburg or 
Comanche Peak div. Includes Caprina Is. [Edwards I s . ] ; Comanche Peak chalk; 
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Oryphaea rock and Walnut clays or Exogyra texana beds; and, tentatively, 
Paluxy sands. Overlies Trinity div. (which includes Glen Rose or Alternating 
beds, above, and Trinity or Basal sands) and underiles Kiamltia clays. 

J. A. Taff, 1892 (Tex. Geol. Surv., 3d Ann. Rept , pp. 269-279, 327, etc.) included 
Klamicbl clay in Fredericksburg, a t top, and Walnut clay at base, and excluded 
Paluxy sand. Taff in 1893 (Tex. Geol. Surv., 4th Ann R e p t ) included Kiamlchi 
In Fredericksburg and excluded Paluxy. 

R. 'T. Hill. 1894 (Geol. Soc Am. Bull., vol. 5, pL 13, pp. 317-319), divided Fredericks
burg group Into Caprina Is., Comanche Peak chalk, and Walnut clays, and Included 
Kiamlchi clay in Washita group and Paluxy sand In Trinity group. Hlll also 
followed this classification In 1901 (U. S. G. S. 21st Ann. Rept , pt. 7), as did 
Udden, Baker, and BBse in 1916 (Univ. Tex. BUU. 44, pp. 59-77) ; Adkins, 1920 
(Univ. Tex. Bull. 1858, p. 10) ; and Dumble, 1920 (Univ. Tex. Bull. 1869). 

W. M. Winton, 1925 (Univ. Tex. Bull. 2544), Included Kiamlchi In Fredericksburg 
and treated It as "final phase of the Goodland." G. Scott, 1926 (Am. Jour. Scl., 
5th, vol. 12, pp. 157-181) excluded Kiamlchi from Washita group. 

H. P. Bybee and F. M. Bullard, 1927 (Unlv. Tex. Bull. 2710, p. 21), excluded Kiamlchi 
frora Fredericksburg, as did Bullard, 1928 (Okla. Geol. Surv. Bull. 47, pp. 13-15). 

C. I. Alexander, 1929 (Univ. Tex. BuU. 2907) Included Klamicbl in Fredericksburg 
but excluded it from Goodland. 

J. S. Redfleld, 1929 (Univ. Okla. BuU., vol. 9, pp. 76-77), included Kiamlchi In 
Washita group, as did BuUard and Redfleld, 1930 (Okla. Geol. Surv. BuU. 4 0 - 0 0 ) . 

R. H. Cuyler, 1929 (A. A. P. G. Bull., vol. 13, pp. 1292-1299). Kiamlchi fm.. 
heretofore considered to belong to Washita group, is now considered, because of 
its characteristic Fredericksburg fauna, as a transitional fm, btw. the two groups. 

J. M. Armstrong and G. Scott 1930 (geol. map of Wise Co., Tex. dated March 1930), 
included Klamicbl In Washita group ; but on June 1930 geol. map of Parker Co., 
Tex., they included Kiamlchi in Fredericksburg group. 

W. S. Adkins, 1933 (Univ. Tex. BuU. 3232), included Kiamlchi in Fredericksburg 
group. He stated (p. 323) : There Is some evidence of an uncon. a t top of 
Kiamlchi over parts of Okla. and Kans. Also (p. 339) : From Fort Worth to S. of 
Waco the Edwards is overlain, apparently uncon., by Kiamlchi clay. South 
of Waco the Kiamlchi Is absent. Also (p. 344) : The Kiamlchi Is very close In age 
to upper Edwards, differing largely In presence of Gryphaea navia and a few 
other zone fossils. [On pp. 325-326 he discussed fossils.] 

S. A. Thompson, 1935 (A. A. P. G. Bull. vol. 19, No. 10, p, 1536), Included Kiamlchi 
In Fredericksburg group ; proposed the new narae GateaviUe fm. to include Edwards 
and Comanche Peak Iss. and Walnut clay, which he proposed be reduced to rank 
of members; and recommended abandonment of Goodland Is. He stated the 
Edwards, Comanche Peak, and Walnut are in part contemp. with one another, 
and that they contain essentially same fauna. Also that there is uncon. a t top 
of Kiamlchi. [This is a disputed po in t ] 

W. C. Mendenhall, 1935 (p. 1537 of book last cited above), questioned advisability 
of new narae Qatesville fm. and of abandoning Goodland Is., and stated that assign
ment of Klamicbl to Fredericksburg group Is still considered a debatable question by 
sorae geologists. 

T h e U. S. Geol. Su rvey a t p r e s e n t d iv ides F r e d e r i c k s b u r g g r o u p in to 
E d w a r d s Is., C o m a n c h e P e a k Is., a n d W a l n u t c lay; 

N a m e d for F r e d e r i c k s b u r g , Gi l lespie Co., Tex . 

F r e d e r i c k s b u r g gneiss . 

P r e - C a m b r i a n : N o r t h e a s t e r n Vi rg in ia . 

J. T. Lonsdale, 1927 (Va. Geol. Surv. Bull. 30). Fredericksburg gneiss.—Largely a 
granite gneiss, foliated, banded, coarse grained ; In general the light bands are wider 
than the dark. Brabraced in area extending as tar as 8 mi. SW. and 8 ml. NW. of 
Fredericksburg. Best exposed in quarriea NW. of Fredericksburg. 

A. I. Jgnas, 1928 (Va. Geol. Surv prel. ed. of geol. map of Va.), mapped the gneiss 
around Fredericksburg as Baltimore ( t ) gneiaa. 

F r e d e r i c k s b u r g g r a n i t e . 

P r e - C a m b r i a n : N o r t h e a s t e r n Vi rg in i a . 

J . T. Lonsdale, 1927 /Va, Geol. Surv. Bull. 30). Fredericksburg granite (quartz mon
zonite).—Has been quarried to considerable extent near Fredericksburg. Best ex
posed along Rappahannock Eiver In both Stafford and Spotsylvania Counties. It 
Intruded the Fredericksburg granite gneiss [Baltimore ( ?) gneiss of 1928 Va. map], 
from which it cannot be set>arated. 
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tPredericksburg sandstone. 
A name loosely applied in some early repts (see W. B. Rogers, Phila. Acad. 

Nat. Sci. Proc , vol. 1, p. 142, 1842) to the ss. around Fredericksburg, Va., 
which is in part the Patuxent fm. (Lower Cret.) . (See U. S. G. S. Patux
ent folio. No. 204, 1917, p. 5.) 

Fredericksburg freestone. 
Trade term for ss. quarried from Potomac group in vicinity of Fredericks

burg, Va. See under ^Rappahannock series, 

tFredericktown dolomite. 
Upper Cambrian : Southeastern Missouri. 
C. R. Keyes, 1895 (Mo. Qeol. Surv. Sheet Rept. No. 4 (voL 9) , pp. 18, 19, 48), 

Fredericktown dol.—Non-cherty niag. Is. 275 ft. thick ; lower 75 ft. chiefly hard gray
ish Is. with some sandy material and shaly layers; upper 200 f t buff dol. tolerably 
free from sUiceous matter. Underiles Le Sueur dol. and overlies La Motte ss. in 
Mine La Motte and neighboring districts. Mo. 

H. F. Bain and E. 0. Ulrieh, 1905 (U. S. G. S. BuU. 280, p. 234, and BuU. 267, 
p. 12). Fredericktown ;«. = Bonne Terre Is. [Same statement by G. H. Scherer, 
1905 (Bradley Geol. Field Sta. Driiry Coll. Bull., vol. 1, p t 2, p, 67),] 

C. [R.] Keyes, 1915 (Iowa Acad. Sci. P roc , vol. 22, p. 254). Fredericktown Is., 
200 ft. thick, underlies Le Sueur dol. and overlies La Motte ss. 

These rocks are now divided into Elvins group and Bonneterre dol. 
Named for exposures at Fredericktown, Madison Co. 

tPrederlck Valley limestone. 
See under Frederick Is. 

Fredonia oolite member (of Ste. Genevieve limestone). 
Mississippian: Western Kentucky and Tennessee, southeastern Missouri, 

and southern Illinois and Indiana. 
E. 0. Ulrlch and W. S. T, Smith, 1905 (U. S. G. S. P. P. 36, pp. 24, 40). Fredonia 

Is.—White oolitic Is. interbedded with blue oolite, thin bands of subcrystalllne and 
crinoidal Iss., and seams of green clay sb. and flne-grained argilL is. Thickness 
probably 150 ft. Basal raemb. of Ste. Genevieve Is. Underlies Roslclare ss. memb. 
ot Ste. Genevieve and overlies, probably uncon., S t Louis Is. 

The beds consisting chiefly of oolite and oolitic Is. the name has been 
changed to Fredonia oolite memb. 

Named for Fredonia, Caldwell Co., Ky. 

Freedom dolomite. 
PreOarabrian (middle? Huronian) : Central southern Wisconsin (Sauk 

County). 
S. Weldman, 1904 (Wis. Geol. Nat. H i s t Surv. BuU. 13, p. 51). Freedom fm.— 

Upper part, dol. 500 f t thick ; lower part. Iron ore, ferruginous slates, ferruginous 
dot, and ferruginous chert, 450 to 500 ft. thick. Appears to grade Into underlying 
Seeley si. and to lie uncon. below [so-called] Potsdam ss. Does not outcrop. 
Found only by exploration SW. of North Freedom. Is known to cover 5 or 8 sq. mi. 
in sees. 2, 3, 9, 10, 11, 15, 18, 17, and 20 of town of Freedom. Assigned to 
pre-Camb. 

C. R. Van Hise and C. K. Lelth, 1909 (U. 8. G. 8. BulL 380, p. 720), Indicated Free
dom dol. raay be middle Huronian. 

Freeman. 
See Lower Freeman sand. (Archer Co., Tex.) 

Freeport coal gronp. (In Allegheny formation.) 
Pennsylvanian: Western Pennsylvania and Maryland, northern West Vir

ginia, and eastern Ohio. 
H. D. Rogers, 1858 (Oeol, Pa., vol. 2, pt. 1, pp. 474-^92). Freeport group, 100 to 

250 ft. thick, underlies Mahoning massive bed of aa. and overlies Freeport or con
torted as. Includes Upper Freeport coal, Freeport Is., and Lower Freeport coal. 
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J. P. Lesley, 1877 (2d Pa, Geol. Surv. Rept H3, p. xxlil). Lower Productive Coal 
Measures [Allegheny fm.] divided into (descending) Freepori coal group, Kittanning 
coal group, and Clarion coal gronp. 

I. C. White also J. P. Lesley, 1878 (2d Pa. (Jeol. Surv. Rept. Q). Freeport group 
extends from top of Upper Freeport coal to top of Upper Kittanning coal. 

G. H. Ashley, 1928 (Pa. Topog. and Geol. Atlas No. 65, Punxsutawney quad., pL 4, 
p. 28). Freeport fm. extends from top of Upper Freeport coal to top ot Upper 
Kittanning coal. 

F r e e p o r t coa l g r o u p i s t r e a t e d by U, S. Geol . S u r v e y a s a n economic m e m b . 
in u p p e r p a r t of Al legheny fm., e x t e n d i n g f r o m top of U p p e r F r e e p o r t coal 
d o w n to t op of U p p e r K i t t a n n i n g coal . 

t P r o e p o r t l i m e s t o n e m e m b e r (of A l l egheny f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d , n o r t h e r n W e s t Vir

g in ia , a n d e a s t e r n Ohio. 

H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, p. 492). Freeport Is., 4 to 7 ft. thick. In 
rald.st of Freeport group, being separated from overiying Upper Freeport coal by 
1 to 10 ft. of flre clay and sh. and from underlying Lower Freeport coal by 30 to 40 
f t of si. and slaty as. [As thua deflned the name appears to have been applied to 
Upper Freeport Is. of current nomenclature.] 

F. Piatt, 1875 (2d Pa. Gnol. Surv. Rept H, pp. 1-9). Freepori Is. lies btw. Middle 
Freeport conl and Lower Freeport coal. 

I. C. White, 1876 (Lye. Nat. Hist. Annals, vol. 11, pp. 14-18, also 2d Pa. GeoL Surv. 
Rept. K), applied Freeport le. to 2 to 4 ft. of Is. separated from overlying Upper 
Freeport cool hy 3 to 15 f t of flre clay nnd sh. and froni underlying Lower Freeport 
conl by 45 to 82 ft. of beds. Including one nnnamed coal. 

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K), applied Freepori la. to 0 tg 4 ft. 
of Is. lying-5 to 15 ft. below Upper Freeport coal and 55 to 66 ft. above Lower 
Freeport coal. 

P. Piatt, 1877 (2d Pa. Geol. Surv. Rept. H™, p. xxvlii), appUed Freeport Is. to a Is. 
btw. Upper and Middle Freeport coals, and applied Middle Freepori la, to a Is. btw. 
Lower nnd Middle Freeport coals in Cambria Co., Pa., but with statement that 
so-caUed Middle Freeport coal would probably in future be called Lower Freeport, 
tha t so-called Middle Freepori la. would be (ailed Lower Freepori la., and that 
so-called Lower Freeport coal would be called Kittanning ooal. 

F. and W. G. Plntt, 1877 (2d Pa. Geol. Surv. Rept. H,, p. 318), changed Freepori Is. 
of previous repts to Upper Freeport Is . ; Middle Freeport Is. to Lower Freepori la.; 
Middle Freeport coal to Lower Freeport coal; and Lower Freepori ooal to Upper 
Kittanning coal. These are names that have been In common use for many years. 

S a m e a s Uppe r F r e e p o r t Is. memb . of c u r r e n t n o m e n c l a t u r e . 

F r e e p o r t s a n d s t o n e m e m b e r (of Al legheny f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d , e a s t e r n Ohio, a n d 
n o r t h e r n W e s t Vi rg in ia . 

H. D. Roger's, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 474-477). Freeport or contorted St.— 
Massive ss., 15 to 80 ft. thick, underlying Lower Freeport coal and separated from 
Kittanning coal by 75 ft. of sh. and ss. [As thus deflned the name applies to tLower 
Freeport ss. of later repts.] 

I. C. White, 1878 (2d Pa. Geol. Surv. Rept Q). Freepori ss. Is same as Lower Free-
port ss. 

1. C. White, 1879 (2d Pa. GeoL Surv. Rept. Q,). Lower Freepori as. Is same as Free-
port ss. of earUer repts. I t Is present a t Freeport [Armstrong Co.], Pa. 

F r e e p o r t c lay. 
See Upper F r e e p o r t c lay a n d L o w e r F r e e p o r t c lay. 

F r e e p o r t g r a v e l . 
P l e i s t o c e n e : N o r t h w e s t e r n I l l ino is . 

O. H. Hershey. 1897 (Am. Geol., vol. 19. pp. 207-209). Freeport gravel—Ancient 
river gravel occurring locally in Kansan drift 2 mi. B. of Freeport, Stephenson Co. 

F. W. Sardeson also discussed this fm. in Am. GeoL, voL 20, 1897, pp. 400-401. 

F r e e p o r t f o r m a t i o n . 
See u n d e r F r e e p o r t coal g roup , G. H . Ash ley , 1920. 
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t Freezeout limestone. 
Triassic ( ? ) : Central Wyoming (Freezeout Mountains). 
F. B. Peck, 1904 (Wyo. Hist, and Geol. Soc. Proc. and Coll., vol. 8, pp. 28-41). The 

uppermost memb. of Triassic In Freezeout Mtns, Wyo., Is bed ot Is. 10 ± ft. thick, 
which for convenience we can term Freezeout Is. Overlies Triassic "Red Beds." 

Same as Alcova Is. memb. of Chugwater fm., according to J. B. Reeside, Jr . 
This name appears to have been overlooked, as it is not listed in U. S. 
G. S. alphabetic Ust of geol. names in literature, and was only recently 
(1936) discovered by compiler of this lexicon. 

Freezeout tongue <of Chugwater formation). 
Permian: Southeastern Wyoming (Laramie Basin to Freezeout Hil ls) . 
H. D. Thomas, 1934 (A. A. P. G. BuU., vol. 18, No. 12, pp. 1884, 1670). Freezeout 

tongue of Chugwater fm.—Red sh. lying btw. Forelle Is. below and Little Medicine 
tongue of Dinwoody fm. above, and extending from Laramie Basin to Freezeout 
Hills. Upper part of this tongue of Chugwater extends laterally into lower part 
of Dinwoody fm., and rest of this tongue extends laterally into upper part of 
Phosphoria fm. This tongue contains a few beds of Is., breccia, and gyp., which 
may be tongues of the Phosphoria, but most of which are probably local lenticular 
beds. Thickness 110± ft. The Freezeout tongue by definition Is limited to 
locaUties where the Forelle can be deflnltely recognized. At present Forelle has 
not been certainly identified except in Laramie Basin and N. Into Freezeout Hills. 

Fremont limestone. 
Upper and Middle Ordovician: Eastern and central Colorado. 
C. D. Waleott, 1892 (Geol. Soc. Am. Bull., vol. 3, pp. 154-167). Fremont la.—At 

Canyon City consists of (descending) : (1) Impure variegated banded Is. with Inter
bedded sss. and arglll. beds, 15 to 30 f t ; (2) compact, hard Ught-gray Is. breaking 
Into angular fragments and with a band of purple and gray calcareo-aren. sh. at 
base, 45 ft.; (3) dark reddish-brown as. parting, 10 ft.; (4) hard, compact, Ught-
colored Is., 46 ft.; (5) gray siUceous mag. Is., somewhat ferruginous In lower part, 
170 ft. Total thickness at Canyon City 285-300 ± ft. Rests on Harding ss. and 
Is overlain by Carbf. Is. 

According to E. Kirk, the Fremont is. contains a Richmond (Upper Ord,) 
fauna in all but lower 10 ft. 

Named for exposures in Fremont Co. 

Fremont erosion cycle. 
Pliocene: Central western Wyoming. 
B. Blackwelder, 1915 (Jour, GeoL, vol. 23, pp. 310-340). The oldest erosion cycle 

recognized In central western Wyo. Assigned to PUo. Named for fact that the 
principal remnants of Wind River Plateau can be overlooked from Fremont Peak. 

French slate. 
Pre-Cambrlan: Southeastern Wyoming (Medicine Bow Mountains). 
B. Blackwelder, 1926 (Geol. 80c. Am. BuU., vol. 37, pp. 620, 622, 645, 649). French 

al—Largely dark brown to blackish gray phyllltes, with thin beds of qtzitic rocks 
and some laminae rich in magnetite and hematite. Thickness 2,000 ft. Overlies 
Towner greenstone, with probable conformity. Named for French Creek, the south 
fork of which runs along outcrop of the fm. for several mi. Considered of early 
Algonkian age. 

French Bar formation. 
Oligocene (?) : British Columbia. 
J. D. MacKenzie, 1921 (Canada Geol. Surv. Summ. Rept 1920, pt. A, p. 76). 

French Creek limestone member. 
Mississippian: Northwestern Pennsylvania. 
K. B. Caster, June 9, 1934 (BuUs. Am. Pal., vol. 21, No. 71, pp. 135-136). It Is 

here proposed that upper Meadville la. be known as French Creek la., from outcrops 
In ravines eroded by tributaries to French Creek, Crawford Co. Type section is 
ravine at "Qlendale" C;emetery, lu MeadvUle city. Thickness 1 to 2 ft. In early 
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part of this rept this Is. was called Conneaut la., but Conneaut Is withdrawn as 
name for the Is., a t request of G. H. Chadwlck, who desires to apply "Conneaut" 
to a different unit in same region. [Table opp. p. 61 shows this is. as overlain 
by Custards sh. memb. ( = upper Meadville sh. of early repts) and underlain by 
Harvest Home sh. n)emb., all Included in his MeadvlUe stage (MeadvUle monothem).] 

F r e n c h Creek s h a l e . ( I n W a b a u n s e e g r o u p . ) 
P e n n s y l v a n i a n : N o r t h e a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

R. C. Moore, May 1, 1935 (Kans. Geol. Surv. Bull. 20, table opp. p. 14). French 
Creek sh. underlies Caneyville Is. and overlies Jim Creek Is. 

G. E. Condra, late in 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 9-10). French 
Creek sh., about 7 mi. S. of Humboldt [SE. Nebr.?], 16 f t Divided into (de
scending) : Gray sandy sh., 2 ft. ; Lorton coal, 2 to 4 Inches; dull-gray arglll. 
laminated sh., 6-{- f t ; dull-gray Irregular irapure Is., grading laterally into ss., 
10 inches; ss. or sh., gray green, bedded locally with plant remains, 6 ft. 
Underlies Nebraska City Is. and overlies Jim Creek Is. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 49, 240). French Creek sh. 
overlies Jim Creek and underiles Caneyville Is. I t is bluish gray or yellowish 
brown, clayey to sandy ; sorae light-brownish or tan ss. in upper pa r t ; Lorton coal 
near top. Av. thickness 3 0 ± ft. Is recognized across all of Kans. Type loc, 
French Creek, NE. par t ot Pottawatomie Co., Kans. 

F r e n c h Lick s tone . ( I n C h e s t e r g r o u p . ) 
M i s s i s s i p p i a n : S o u t h w e s t e r n I n d i a n a ( O r a n g e C o u n t y ) . 

E. T. Cox, 1871 (Ind. Geol. Surv. 2d Ann. Rept , p. 81). Flne-gralned reddish 
brown gritstone extensively quarried into grindstones and whetstones. Known 
on market as French Lick stone. Supposed to be same as llindostan stone. 
[E. M. Kindle, 1898, hag shown that French Lick stone is upper ss. ot Chester 
group, while HIndostan stone is Penn. and a part of Mansfield ss.] 

N a m e d for F r e n c h L ick Sp r ings , O r a n g e Co. 

F r e n c h P o n d g r a n i t e . 
L a t e D e v o n i a n or l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m p s h i r e 

(Moos i l auke q u a d r a n g l e ) . 
M. P. BUIIngs, 1935 (Geology of Littleton and .Moosilauke quads., N. H., Moosilauke 

map, pp. 28, 36). French Pond granite.—Heterogeneous body ot granite with 
3 phases. Is late Dev. or late Carbf. Assigned to New Hampshire magma series. 
Occurs just JV. of French Pond. 

F r e n c h t o w n d io r i t e . 

Age (1) : N o r t h e a s t e r n M a r y l a n d . 

G. P. Grimsley, 1894 (Cincinnati Soe. Nat. Hist., Jour., vol. 17). Gabbro diorite 
near Frenchtown, Cecil Co. Described under heading Frenchtown diorite. 

F r e n c k sha le . 

P e n n s y l v a n i a n : N o r t h e a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Fleld Cont Guidebook, Aug. 28 to 
Sept. 3, pp. 94, 98). [See under Dover la., Moore 1932 entry. On p. 58 thickness 
is given as 21 f t ] 

. B . C. Moore and G. E. Condra, 1932 (Oct. 1932 revised char t ) , transposed Frenck 
sh. and Table Creek ah. [reatricted] by applying Frenck to sh. overlying Dover 
Is. and Table Creek to sh. underlying Dover Is. [Derivation of name not stated.] 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10), called the sh, overlying 
Dover Is. the Friedrioh-Dry eh. and the sh. underlying Dover Is. the Table 
Creek ah. and did not use Frenck ah. See Kans.-Nebr. chart compiled by M. Q. 
Wilmarth, 1936. 

B . C. Moore, 1938 (Kans. Geol. Surv. Bull. 22, pp. 238, 240). Frenck sh. (derived 
from erroneous spelling of French Creek on maps) was applied to beda btw. 
Dover la. below and Jim Creek (Nebraska City) Is. above, and Is abandoned. 
French Creek sh. comprises upper part of what was termed "i'renck ah." In 
1932 Guide Book. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. 
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Fresh Pond moraine. 
Name applied by J. B. Woodworth to the glacial ridge forming the 

highest land in Cambridge, Mass. 

Friar 's Hill series. 
Age ( ? ) : West Indies. 
J. W. W. Spencer, 1901 (London Geol. Soc. Quart. Jour., vol. 57, p. 498). 

Friar 's Hill gravels and marls. 
Pleistocene: Antigua. 
A. P. Brown, 1914 (Phlla. Acad. N a t Scl. P roc , vol. 85, p. .605), 

tPrickham bed. 
U. S. Q- S. Bull. 191, p. 167. (Error for Trickham bed.) 

Friedrich shale. (In Wabaunsee group.) 
Pennsylvanian: Eastern Kansas and southeastern Nebraska. 
B. C. Moore, May 1, 1935 (Kana. Geol. Surv. Bull. 20, table opp. p. 14). Friedrich 

ah. underlies Jim Creek Is. and overlies Grandhaven Is. 
R. C. Moore, 1938 (Kans. Geol. Surv. Bull. 22, pp. 49, 239). Friedrich ah. Is 

here proposed to Include clayey and sandy beds that overlie Grandhaven Is. and 
underlie Jim Creek Is. The unweathered sh. Is chiefly bluish gray, but It 
commonly weathers yellowish or brownish. Locally there is ss. in upper part, 
and In S. part of Greenwood Co. a thin coal bed near top. Av. thickness 15 ± 
f t Type loc , Friedrich Creek, sec. 6, T. 22 S., R. 11 E., Greenwood Co., Kans. 

FriendsvUle black shale. (In Conemaugh formation.) 
Pennsylvanian: Western Maryland (Allegany and Garrett Counties). 
C. K. Swartz, W. A. Price, and H. Bassler. 1919 (Geol. Soc. Am. Bull., vol. 30, 

p. 574). Friendaville black ah.—Marine fauna (Cambridge?). Underlies Albright 
Is. and overUes Thomas coal; all included In Conemaugh fm. 

C. K. Swartz. 1922 (Md. GeoL Surv. vol. 11, p. 60, pi. 7). Thomas ss. Is found 
above Thomas coal at places In Upper Potomac Basin, replacing FriendsvUle sh. 
[On pp. 95, 98, 100 he says FriendsvUle sh. Is same as Cambridge black sh.] 

Probably named for occurrentte at FriendsvUle, Garrett Co. 

FriendsvUle formation. 
Pennsylvanian: Indiana. 
See 1935 entry imder St. Wendell ss. 

tPrijole limestone member (of Delaware Mountain" formation). 
Permian: Western Texas (Guadalupe and Delaware Mountains). 
W. G. Blanchard, Jr., and M. J. Davis, 1929 (A. A. P. G. BuU., voL 13, pp. 973, 987). 

Delaware Mtn fm. in Guadalupe Mtns Is capped by a dark shaly Is. that will be 
designated in this paper as Frijole Is. This raemb. Is extreraely persistent and 
is recognizable In well cuttings as far E. as western Winkler Co. Below Frijole 
Is., deep In underlying Delaware Mtn ss., other Is. members are present that 
Uthologlcally are practically indistinguishable from Frijole Is. [Authors showed 
(p. 988) that typical Delaware Mtn fm. of Delaware Mtns Included in its upper 
part the equiv. of Capltan Is., and that Frijole Is. was Its top bed. This-Inter-' 
pretatlon of position of Frijole Is. is also that of R. B. King, 1931 (Unlv. Tex. 
Bnll. 3042, pp. 11-13) and E. H. Sellards, 1933 (Tex. Unlv. BuU; 3232, pp. 159-
180, 181).] 

Although the 1929 publication cited is first known «pi)earance of Frijole Is. 
in print, the name had for 2 or 3 yrs previously been in common use 
among geologists working in the region. 

Named for exposures at Firijole P. O., Culbersoii Co. 
This name is now replaced by Lamar Is. memb., it having been found tha t 

the Is. at Frijole P. O. is not top memb. of Delaware Mtn fm., but an 
older is. See W. B. Lang, 1937 (A. A. P. G. BuU., voL 21, No. 7) . 
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F r i j o l e sha l e . 
P e r m i a n : W e s t e r n T e x a s ( L o v i n g C o u n t y ) . 

J. E. Adams, 1938 (A. A. P. G. Bull., vol. 20, No. 6, p. 785). "Frijole" ah. Is locally 
misapplied to the black sh. encountered In wells a t top of Delaware Mtn section. 
Because of lack of suitable name Frijole Is used In this Incorrect sense throughout 
present paper. This sh. Is upper thin dark clastic memb. ot Delaware Mtn group. 
Cores show the fm. consists of 3 members: (1) The upper 23 ft. is hard, dense 
black silt or silty sh. ; (2) the next 7 ft. Is hard, flne-gralned, thinly laminated 
ss. ; (3) a 1-ft. bed of dense, hard black sh. The fm. Is extensively shattered In 
some local areas and many cracks are filled with veins of coarsely crystalUne white 
calclte. 

F r i o clay. 

T e r t i a r y (Ol igocene?) : E a s t e r n T e x a s . 

E. T. Durable, 1894 (Jour. Geol., vol. 2, p. 554). Frio olaya.—Dark-colored (green
ish gray, red, and blue), usuaUy massive, gypseous days , with laminated and bedded 
sandy clays, sand, and sand rock. OverUes Fayette sands (which rest on Yegua 
clays), and underlies Oakvllle (Mio.). Included in Eocene. TypicaUy exposed 
btw. Weedy Creek and Oakvllle, on Atascosa and Frio Rivers, and on the Nueces 
S. of Tilden. 

B. T. Dumble, 1903 (Am. Inst. Mg. Bngrs. Trans., vol. 33, pp. 913-987). Frio clays 
overlie Fayette .sands and underlie OakviUe beds (Mio.). Top fm. of Lower Clai
borne stage of Eocene. 

E. T. Dumble, 1911 (Tex. Acad. ScL, vol. 11, pp. 50-51). Frio overlies Fayette 
and underlies Corrigan beds. Is top subdivision ot Claiborne stage. [The tCor
rigan beds are now called Catahoula tuff.] 

E. T. Dumble, 1915 (Jour. GeoL, vol. 23, pp. 481--198). Frio clays overUe Fayette 
and uncon. underlie Jackson [so called]. Not recognized B. of Colorado River in 
Tex. All fossUa are characteristic of Lower Claiborne. 

J . A. Udden, C. L. Baker, and E. Bose, 1916 (Unlv. Tex. BuU. 44, pp. 81, 86-87). 
The Frio Is a fm. of yellow and dark clays which weather white and are accom
panied by gyp. ContSins few marine fossils. Total thickness 660± ft. Thins to 
NE. and Is not found E. of the Colorado and perhaps not E. of San Antonio River. 
In LaSalle and McMulIen Counties It consists of greenish and pinkish red, com
pact, jointed clay that has small lime nodules and concretions of siliceous Is. 
Lower part consists of fossiliferous brown Inarl. Along Rio Grande it consists 
of gray and green gypseous clays, with sands. The clays often weather white 
and contain leaf impressions and ferruginous and calc. concretions. OutcropB In 
Karnes, Live Oak, McMulIen, Duval, Webb, Zapata, and Starr Counties. Belongs to 
lower Claiborne, but some geologists consider Fayette and Frio as Jackson. Frio 
overlies Fayette and underlies Corrigan or Catahoula and also underlies OakvlUe 
Miocene.. 

B. T. Dumble, 1920 (Unlv. Tex. Bull. 1869). Of the few marine fossUs found by us 
in Frio clays there were none characteristic of beds later than Lower Claiborne, 
and It was accordingly referred to that group. There is a possibility, however, 
tha t further collections may show that it belongs to Upper rather than Middle 
Eocene. 

A. C. Trowbridge, 1923 (U. S. G. S. P. P. 131D). Frio clay, 100 to 400 f t thick, 
overlies Fayette ss. and underiles Oakvllle ss. The Frio and Fayette are both of 
Jackson age. 

T. L. BaUey, 1923 (Univ. Tex. Bull. 2333). Frio fm. (Jacliaon) in Col9rado Co. con
sists, in wells, of black noncalc. gray, green, and pink, often bentonitic clay, with 
some beds of tuff and lignite. Dark-colored beda contain marine fossils. Shows 
an apparent alternation btw. fresh and salt water conditions, and raay be partly 
if not largely of river-delta origin. Thickness 648'ft . OverUes Fayette (Jackson) 
and uncon. underlies Cprrlgan fm. ( = CatahouIa ss.). 

A. Deussen, 1924 (U. S. G. S. P. P. 126). Frio clay, 235 to 705 ft. thick, underlies 
Catahoula ss. and overlies Fayette ss. Assigned to post-Clalborne Eocene. 

T. L. Bailey, March, 1924 (Sci., n. s., vol. 59, pp. 299-300), introduced Gueydan fm. 
for beds (of volcanic origin) uncon. overlying Frio fm. and uncon. underlying 
Oakvllle ss. 

E. T. Dumble, 1924 (A. A. P . G. Bull., vol. 8, No. 4, July-Aug., pp. 424-438). Frio 
group.—Gypseous clays, chiefly with sands and sandrock, which weather white, but 
when wet may be green, blue, red, or yellow; contain concretions of Is. with 
manganese dendrites. Thickness 600 ± ft. No fossils except a leaf Impression, 
but Jackson age is Indicated by fact that we have traced what we consider to be 
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its continuation 8. to Conchos River in Mexico, where It forms a good part of 
Pomeranes Mtns, and on eastward-facing elopes of these mtns It Is overlain by 
Lower OUg. beds. Rests uncon. on Whitsett beda, also of Jackson age, and Is 
overlain by OakvlUe ss. 

T. L Bailey, 1926 (Univ. Tex. BulL 2645). The name Frio fm. Is here used with 
a different significance from its usage by any previous writer, so far as known. It 
here designates those predominantly argilL strata which Ue conformably or dlscon. 
beneath Oneydan fm. [Catahoula tuff] and conformably on Fayette fm. Thickness 
0 to 250 ft. Type loc. of Frio described by Diunble In 1894 occurs In upper part 
of Oueydan fm. of present writer. The Frio of Dumble's 1903 map of Live Oak 
Co., Includes most of Gueydan and practlcaUy none of Frio of present rept, while 
in McMulIen Co. it includes the Frio and most of lower Gueydan but excludes the 
beds of his type loc. in Live Oak Co. The Frio as deflned by Damble In 1924 
Is practically same as Gueydan fm. The Frio of Trowbridge [as mapped] 
(U. S. G. S. P. P. 131D, pp. 97-98, 1923) Includes Frio, Oakvllle, and Lagarto 
fms. along N. side of Rio Grande. The Frio clay of Deussen Includes Oueydan 
and Frio of this rept. The Frio and Fayette compose Jackson group in this area. 

The tGueydan fm. has been proved to be same as the Catahoula, and Is 
now called Catahoula tuff, since in Tex. it consists chiefly of tufC. 

In 1931 t h e name "Teager clay" was Introduced by Julia Gardner and A. C. 
Trowbridge (A. A. P. G. Bull., voL 15, No. 4, p. 470) for the nonvolcanlc 
clays underlying Catahoula tuff and overlying Fayette ss. because of the 
many conflicting uses of Frio clay. Later, however, It was agreed 'jtw. 
Tex. Geol. Survey and U. S. Geoi. Survey to drop the name "Teager" and 
to adopt in its stead the definition of Frio clay that restricts that name 
to t he beds beneath Catahoula ttiff ( = tCorrlgan fm. and Including Fan t 
tuff memb.) and above Fayette ss. or Jackson fm. This is definition of 
Frio clay at present approved by U. S. Geol. Survey and by Tex. GeoL 
Surv. according to Univ. Tex. Bull. 3232, 19sa But A. C. ElUsor 
(A. A. P. Q. Bull., vol. 17, No. 11) includes Fant t-Pif in Frio clay. 

Named for exposures at and near mouth of Frio River, Live Oak Co. 

Frisbie limestone. 
Pennsylvanian: Eastern Kansas, southeastern Nebraska, and northwestern 

Missouri 
R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 92, 97). 

[See under Wyandotte la. Derivation of name not stated.] 
N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 59). Friable It.—Baeal 

memb. of Wyandotte Is. ConslBts of 1 to 3 ft. of gray, even, blocky Is., In one 
layer. Named for Frisbie, Johnson Co., Kans.; exposed at middle of N. side of 
sec. 17, T. 12 S., R. 23 E. Is recognized farther Into NW. Mo. and farther 
8. into Miami Co., Kans., than any other memb. of Wyandotte Is. 

R. C. Moore, 1936 (Kalis. Oeol. Surv. Bull. 22), stated that Newell is author ot this 
name. 

Frisco limestone. 
Lower Devonian: Central southern Oklahoma (Arbuckle Mountains). 
C. A. Reeds, 1926 (Am. Mus. Nat. Hist. Jour., vol. 26, pp. 470-473). Mftsslve 

bedded coquina-like gray Is., 0 to 20 ft. thick, which rests on Bois d'Arc fm. Best 
exposed In bed and bank of Bois d'Arc Creek and in vldnity of Coal (Seek 7 ml. 
8. of Frisco [Pontotoc Co.]. Is top fm. of Hunton group. Carries Oriskany 
fauna. StratlgraphlcaUy lower than Woodford chert. 

In 1911 Reeds named top fm. of Hunton Is. of. Taff the Bois d'Arc Is. 

Frog Mountain sandstone. 
Middle Devonian (Onondaga) : Northern and central Alabama and north

western Georgia. 
C. W. Hayes, 1894 (Geol. Soc. Am. BuU., vol. 5, p. 470). Frog Mtn aa.—May be 

Oriskany. Underlies Chattanooga black sh. and overlies Rockwood ss. In NB. 
Ala. and NW. Oa. Assigned tA Dev. 



7 8 4 LEXICON OP GEOLOGIC NAMES OP UNITED STATES 

C. W. Hayes, 1895 (U: 8. G. S. 16th Ann. Rept , p t 3, pis. 20 ahd 21 and p. B56). 
Frotr Mtn aa.—Coarse friable ss. and sandy sh. containing Lower Dev. fossils. 
Uncon. underUes Chattanooga sh. and uncon. overlies Rockwood ss. in NB. Ala. 
and NW. Ga. 

C. W. Hayes, 1902. (See under Armuchee cheri.) 
C. Butts, 1927 (Am. Jour. ScL, 5th, vol. 14, IM. 365-380). AU Dev. sss. of Ala. have 

heretofore been called Frog Mtn ss., but the 300 ft. of Dev. ss. a t Frog Mtn, the 
type loc. Is aU of Onondaga age. The name Frog Mtn aa. Is therefore here re
stricted to the sss. in Ala. that are of Onondaga agi^, the new name Clear Branch aa. 
is Introduced for the sss. in Ala. that are of Oriskany age, and the new name 
Ragland aa. Is introduced for the sss. in Ala. tha t are of Hamilton age. The re
stricted Prog Mtn ss. is present in Prog Mtn and elsewhere In Cherokee Co. and 
N. part of Calhoun Co., and also a t Leeds, Shelby (». , ahd probably farther 8. to 
Shelby, Calera, and Centerville regions. 

C. Butts, 1927 (U. S. G. S. Bessemer-Vandlver folio. No. 221, p. 10). Writer has 
not visited Frog Mtn [Cherokee Co.]-, the type loc;, but B. O. Ulrlch found that 
Froi7 Jffn sa. a t that locality consists of 150 ± f t of coarse red ss., with Spirifer 
macrothyris and Amphigenia curta ( t ) at top, underlain by 200 ft. of sandy, calc , 
mag. ?, and cherty beds with rounded quartz grains scattered through mag. Is. and 
quartz grains increasing toward bottom; fossiliferous cherty-looklng rock at bot
tom contains Chonetes mucrondtus. These beds are all of Onondaga age, so far 
as evidence goes. The fm. is overlain by Floyd sh. and underlain by Is. of Beek
mantown age, probably New'ala is. The Frog Mtn ss. extends NB. into Ga., and 
Is present in upi>er part of Armuchee chert. (See under Armucttee cheri.) 

Frondosa limestone. 
Ordovician: Southern New Mexico. 
C. [B.] Keyes, 1915 (Iowa Acad. Scl. P roc , vol. 22, pp. 257-259; Conspectus of geol. 

fms. of N. Mex., pp. 4, 7). Frondosa laa.—Main body of Mid Ordoviclc series in 
Franklin Mtns, which carries a Galena-Trenton fauna. Thickness 100 ft. (Deriva
tion of name not stated.] 

Frontenac. 
Name applied to a glacial lake, of Pleist. age, in Ontario Basin. 

Frontenac formation. 
Paleozoic (preOrdovician?) : Southeastern Quebec (Mount Megantic area). 
H. W. McGerrlgle, 1935 (Quebec Bur. Mines. Rept. Minister Mines 1934-35, pt. D, 

pp. 71, 74—78). Pillow lavas, tuffs, tuffaceous sediments. Underlie large part of 
Mount Megantic area of Frontenac Co. 

Frontier formation. (In Colorado group.) 
Upper Cretaceous: Western Wyoming and southern Montana. 
W. C. Knight, 1902 (Eng. and Min. Jour., vol. 73, p. 721, In a paper on Uinta Co., 

SW. W y o ) . Frontier fm.—A coal-bearing ss. fm., 2,000± f t thick, in which 
there is a. thick stratum of evenly bedded light-brown ss., above and below which 
are beds of clay and sh. Extends N. from Kemmerer an unknown distance and 
S. to DlamondvlUe, Cumberland, Spring Valley, and old R. R. cut just E. of Hllllard. 
Well developed at town of Frontier. Underlies Hllllard fm. and overlies Cret. beds 
of Benton age. 

W. C. Knight, 1903 (Geol. Soc Am. Bull., vol. 13, pp. 542-544). Frontier fm. has 
in past been caUed Fox HUla, but I could not flnd In it a Fox Hills fauna such as Is 
common to Fox HIUs of eastern Wyo.; therefore have named the beds Frontier fm. 
Is characterized by Oatrea aoleiUscus. Underlies Hllllard fm. 

A. C. Veatch, 1907 (U. S. G. 8. P. P. 56, on SW. Wyo). Frontier fm.—Alternating 
beds of yellow and gray ss. and yellow, gray, and black carbonaceous clays with 
nunicroua coal beda. Distinctive Benton fossils. Thickness 2,200 to 2,600 ft. In 
upper part of fm. is Oyster Ridge ss. memb. Underlies Hllllard fm. and overUes 
Aspen fm. 

I n Rock S p r i n g s upl i f t is ove r l a in by B a x t e r sh. and u n d e r l a i n by Aspen sh. 
In H a n n a B a s i n a n d e l s e w h e r e iu Wyo. i t u n d e r l i e s Car l i l e sh . a n d over
lies M o w r y sh . 
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F r o n t R a n g e g r a n i t e g r o u p . 

P r e - C a m b r i a n : Colorado . 

T. S. Lovering and others, 1935 (Qeol. map of Colo.). Front Range granite group.— 
Comprises all granites and related rocks in Colo, that kre older than Uinta Mtn 
group and younger than Needle Mtns group. Includes Curecanti, Vernal Mesa, 
Powderhorn, Twilight, Eolus, Tenmile, Whitehead, and Trimble granites of SW. 
Colo.; also Pikes Peak, Sherman, Silver Plume, Cripple Creek, and Mount Rosa 
granites of eastern Colo., and nnnamed granites and related rocks in different 
parts of State. Named tor development in Front Range. 

t P r o s t b u r g f o r m a t i o n . 

P e r m i a n : W e s t e r n M a r y l a n d . 

P. T. Tyson, 1837 (Md. Acad. Sci. Trans., vol. 1, pp. 02-98). Frostburg coal fm.— 
Shales, slates, Iss., sss., and coals, 1300± ft. thick. Rests uncon. on old red ss. 
Georges Creek, In its passage from Frostburg, cuts through beds of the series. 
FossUs; but no marine remains found. 

W. B. Clark, 1897 (Md. Geol. Surv. vol. 1, pl. 13, p. 188). Frostburg fm.—Lss., 
ess., and shales, the lss. in several bands and at different horlzona; moat important 
la. bed forms base of fm. Thickness of fm. 0 to 250 ft. Present In patches. 
Mapped. OverUes, apparently conformably, Elkgarden fmi and underUes Newark 
fm. Probably Perm. Named for Frostburg, Allegany Co. 

S a m e a s D u n k a r d g roup . 

F r o z e n h e a d g r i t . ( I n A n d e r s o n s a n d s t o n e . ) 

P e n n s y l v a n i a n : N o r t h e r n T e n n e s s e e ( M o r g a n C o u n t y ) . 

L. C. Olenn, 1925 (Tenn. Geol. Surv. Bull. 33B, pp. 324, 328). Frozenhead grit 
(p. 324) ; Frozenhead sa. (p. 328). [Shown in section of Anderson fm., a s lying 
abont 25 ft. above Pilot Knob ss. (basal memb. of Anderson).] Top Ues about 
300 ft. below top of Frozenhead Mtn. 

F r u i t l a n d f o r m a t i o n . 

U p p e r C r e t a c e o u s : S o u t h w e s t e r n Co lo rado a n d n o r t h w e s t e r n N e w Mexico . 

C. M. Bauer, 1916 (U. S. G. S. P. P. 98P). Fruitland fm.—Brackish and fresh-water 
beds conformably overlying Pictured Cliffs ss. Consists of ss., sh., and coal, 
ranging from sandy sh. and shaly or clayey ss. In all conceivable proportions, 
to rocks that can deflnltely be called ss. or sh. Lateral and vertical variation 
of beds very rapid. Large concretions of iron carbonate occur at several horizons. 
The fm. is raore sandy than overlying Kirtland sh.. Into which it grades through 
ss. lenses that are apparently of fluviatile origin. Thickness 194 to 292 ft. 
Comprises basal part of so-called Laramie of Holmes' 1877 rept. Named for small 
settlement on San Juan River, In San Juan Co., N. Mex., which Is an outcrop of 
the fm. 

J. B. Reeslde, Jr., 1924 (U. S. G. S. P. P. 134). Fruitland fm. Is 438 f t thick on 
Florida River; 430 ft. thick In Red Mesa quad., SW. of Durango, Colo.; on 
La Plata River near Colo.-N. Mex. line It is 530 ft. thick. I t seems most logical, in 
light of present knowledge, to consider both Fruitland and overlying Kirtland sh. 
as of late Montana age, possibly = latest part of Pierre sb. and part of Fox Hills 
sa. of region E. of Rocky Mtns. 

F r y s and . 

A s u b s u r f a c e sand , of P e n n . age , in F r y , Byle r , George , Smi th -E l l i s , a n d 

T h r i f t y fields. B r o w n Co., n o r t h - c e n t r a l Tex . L ies a t 1,350± f t d e p t h . 

t F u c o l d e s c a u d a g a l l i beds . 

L o w e r D e v o n i a n : S o u t h e a s t e r n N e w York . 

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Hept., p. 377). Fucoides caudagalli beda.— 
An arglll. mass, In places somewhat sandy, of a black or dark-green color, 
which becomes lighter and by long weathering blanches. Is extraordinary for 
the peculiar fossil which It contains. Underiles Schoharie layers [Schoharie 
grit] and overiies Oriskany ss. 

A pa leon to log ic n a m e . R e p l a c e d by E s o p u s g r i t . 
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Fnlda sandstone. 
Permian: Cientral northern Texas. 
E. C. Case, 1907 (Am. Mus. Nat. Hist BuU. 23, pp. 660-662). Fulda aa.—Ss., few 

inches to 20 ft. thick, varying from bright blue to all shades of brown, yellow, 
buff, and brilliant red; in places very massive. Included In Clear Fork dlv. 
Ia older than Wichita cgl. and younger than Wichita dlv. 

B. H. SeUards, 1933 (Unlv. Tex. Bull. 3232, p. 169). Fulda aa. belongs In Clyde fm., 
of Wichita group. 

Named for prominent development near little station of Fulda, Baylor Co. 

Fnllerton formation. 
Pleistocene (Aftonian) : Southern, central, and northern Nebraska. 
A. h. Lugn and G. B. Condra, 1932 ((}eol. Soc. Am. BuU., vol. 43, No. 1, p. 190). 

Fullerton fm. (Aftonian), of slit and clay, 8 to 60 ft. thick, rests conformably 
on Holdrege fm. 

A. L Lugn, 1934 jNebr. State Mus. vol. 1, Bua 41, pp. 328, 343-346). Futterion 
fm.—Largely flirvial inwash-outwash deposits ot dark calc silt and clay with 
some sand. Of Aftonian age.. Thickness 0 to 85 ft. Covers 15,000± sq. ml. 
Extends continuously under Platte River VaUey and plains to N. and S., but 
exposed only in N. part of State and at Fullerton, Nance Co. Occurs also In 
southern central Nebr. Rests conformably on Holdrege fm. and Is overlain uncon. 
by Grand Island fm. 

FuUIngton shale. 
Lower Cretaceous (CJomanche series) : Central southern Kansas. 
F. W. Cragln, 1895 (Am. Geol., voL 16, pp. 361, 379). Fullington ahalea.—Zone 

of Oryphaea roemeri, constituting lower and major part of Kiowa shales. Divided 
into Btae Cut shales, or zone of typical and abundant G. roemeri, above, and 
Black Hill sh. or Wafer sb. below. Underlies Tucumcari shales and overlies 
Champion shell bed. 

Named for FuUIngton ranch, a t Belvidere, Kiowa Co. 

Fulmer Valley sand. 
Name applied to a subsurface sand, of probable Dev. age, in SW. N. T. 

See N. T. State Mns. Bull. 239, 240, map opp. p. 16, 1922. 

Fulton shale. (In Eden group.) 
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-

central Kentucky. 
A. F. Foerste, 1906 (Sd., n. s., vol. 22, p. 160). Fulton layer.—Geographic name 

for Triarihrua becki horizon, consisting of 4 or 5 ft. of clay at base of the Eden 
at Cincinnati. 

Basal fm. of Eden group. Regarded by E. O. Ulrieh as of latest Utica 
age and by R. Ruedemann as of earliest Lorraine age. Is overlain by 
Latonia sh. 

Named for Fulton, formerly a suburb of Cincinnati, but now forming part 
of First Ward. 

Fulton shale member (of Monongahela formation). 
Pennsylvanian: West Virginia, western Pennsylvania, and eastern Ohio. 
G. P. Grimsley, 1907 (W. Va. GeoL Surv. Rept. Ohio, BrotAe, and Hancock 

Counties, p. 92). Fulton green ah.—On fresh exposures is bright-green, flnely 
laminated sh., but weathers bluish green. Thickness 0 to 5 ft. Underiles 
Uniontown Is. and overlies Benwood Is. Exposed at Fulton, Ohio Co., W. Va. 

H e Ohio and W. Va. Geol. Surveys in 1931 applied Amoldsburg Is. to lower 
part of Uniontown Is. of previous usage, and restricted Uniontoum to 
younger beds. 
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F u l t o n loam. 
P l e i s t o c e n e : W e s t e r n K e n t u c k y . 

F. J . Fobs, 1907 (Ky. Geol. Surv. Bull. 9, p. 67). FuKon loam.—Brown loam, 
0 to 15 ft, thick, composing upper part of Columbia fm. OverUes Port Hudson 
clays (lower part of Columbia fm.) and underlies Recent alluvium. 

P r o b a b l y n a m e d for F u l t o n or for P u l t o n Co. 

F i m e r a l cong lomera t e . 
T e r t i a r y : S o u t h w e s t e r n N e v a d a a n d s o u t h e a s t e r n Ca l i fo rn ia . 
C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 52, 78). Punerol cgla.—Tenn 

suggested for raal.i gravel beds superposing the borate sediments in Death VaUey 
region, where the deposits are flnely developed on flanks of Funeral Range, 
[NE. of Death VaUey in SE. Calif.]. Compose lower fm. oX VIrgen [Virgin] 
series in Nev. PUo. perhaps. 

F u n s t o n l imes tone . ( I n Counci l Grove g roup . ) 
P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. BuU. 6, 2d ser., p. 23). 
Funston Is. is new name for middle par t of Speiser sh. as deflned by Condra In 
1927. In Nebr. it consists of (descending) : (1) Gray Is., 1 ft. or more; (2) 
greenish arglll. sh., 2 ft. or more; (3) gray Is., 1 ft. or more; (4) massive aren. 
Is. that weathers yellowish, l>/j to 2 ft. In southern Kans. the basal lone is 2 
or more ft. thick and becomes dominant part of the memb. a t type loc. In bluffs 
of Kansas River Valley S. of Funston, Kans. Named for Camp Funston, RUey 
Co., Kans. Underlies Speiser sh. restricted and overlies Blue Rapids sh. 

O. E. Condra, 1935. (See under Bigelow la.) 

F u r n a c e l imes tone . 
U p p e r C a m b r i a n ( 7 ) , Ordov ic i an ( ? ) , a n d Miss i s s ipp ian ( ? ) : S o u t h e r n 

C a l i f o r n i a ( S a n B e r n a r d i n o M o u n t a i n s ) . 

F . E. Vaughan, 1922 (Callt Unlv. Pub., Dept. (3eol. Scl. Bull., vol. 13, No. 9, pp. 
344, 352-365, and map). Furnace Is.—White to nearly black coarsely crystalline 
Is., 4,500 tt. or more thick. Grades downward Into Arrastre qtzite and grades 
upward into Saragossa qtzite. Is Intruded by granites. No fossils fonnd. Probably 
Upper Camb. and Ord. 

A. O. Woodford and T. F. Btarriss, 1928 (Call t Univ. Pub., Dept. SeoL Scl. BuU., 
vol. 17, p. 270). Fossils collected close to top of Furnace is. are pronounced by 
Q. H. Girty to be probably Carbf., and raore probably Mlaa. than Penn. or 
Perm. Thus a Mias. (?) age ia auggeated tor a t leaat a part of Furnace ftn. • 

N a m e d for F u r n a c e Canyon , San B e r n a r d i n o Co., w h i c h is c u t In t h e fm. 

Fumacean series. 
C. [R.] Keyes, 1923 (Pan-Ara. GeoL, vol. 40, pp. 52, 78). Fumacean series is 

locally uaed to designate the chief borate-bearing beds of Death Valley diet , fully 
outcropping In Furnace Canyon. E. of Death Valley, Inyo Co., SE. Calif. In 
Nev. divided into MlUett clays above and Redhlll sss. below. Older than Plutean 
series and younger than Amargosan series. Of Miocene age. 

PumacevlUe iron ore. 
Silurian: Central and western New York. 
J. M. Clarke, 1906 (N. T. State Mus. 2d Rept. DIr. Scl. Dlv., 1006, p. 12). [See 

under Irondequolt Is.] 
C. A. Hartnagel, 1907 (N. Y. State Mus. Bull. 114, p. 20). Fumooevllle ore.— 

Included in. Clinton fm. of Rochester and Ontario Beach quads. Underlies 
Wolcott Is. and overlies Sodus sh. 

Q. H. Chadwlck, 1908 (Scl., n. s., vol. 28, pp. 346-348). The FurnacevUle ore bed 
lies in and not below Wolcott la [J. M. Clarke, 1910 (N. Y. State Mus. BnU. 
140) treated FurnacevUle as distinct fm., but E. O. Ulrieh (Geol. Soc. Am. BuU., 
VOL 22, pi. 28, 1911) apparently Included It In Wolcott Is., since he showed 
Wolcott resting on Sodus sh.] 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 48). FumaoooUle iron ore 
occurs a t Rochester and extends E. Into Wayne Co., where it is typically developed 
In vicinity of FurnacevUle, and where It directly overlies Sodus sh., bat a t 
Bochester a thin band ot Is, intervenes btw. Sodus sh. and the ore. 
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G. H. Chadwlck 1918 (Geol. Soc. Am. BuU., vol. 29, pp. 327-368). Sodus sh, 
restricted to upper part of Sodus sh. as previously defined and used, the 
underlying beds down to top of Thorold ss. being named (descending) : Sterling 
Station ore, Reynales Is., FurnacevUle ore. Bear Creek sh., and Maplewood sh. 
The iron ore underlying true Wolcott Is. Is here named Verona iron ore. The true 
Furnaceville ore is a much older bod. Hartnagel miscorrelated Wolcott Is. with 
the much older Reynales Is. The iron ore overlying Wolcott Is. Is here named. 
Wolcott Furnace ore. 

E. 0. Ulrieh, 1923 (Md. Geol. Surv. SU. vol., p. 191), included FurnacevUle sh. 
in Reynales Is. On p. 347 he Included Furnaceville ore in Reynales is. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 317, 324, 325), included FurTioce-
ville ore in Reynales Is., of which it Is said to be basal 4 ft. 

P u r n a c e v i U e s h a l e . 

S i l u r i a n : C e n t r a l a n d w e s t e r n New T o r k a n d w e s t e r n O n t a r i o . 

M. Y. WlUlams, 1919 (Canada Geol. Surv. Mera. I l l , p. 47), used Fumacevillc 
(Sodua) ah. memb. for part ot Clinton fm. in Ontar io; and G. S. Hume, 1932 
(C^anada GeoL Surv. Econ. Geol. ser., No. 9, p. 24), used Furnaceville sh. in 
Ontario. 

See a l so 1923 e n t r y u n d e r F u r n a c e v i l l e i r o n o re . 

F u s o n s h a l e . ( I n I n y a n K a r a g r o u p . ) 
l o w e r C r e t a c e o u s : W e s t e r n Sou th D a k o t a , s o u t h e a s t e r n M o n t a n a ( i n 

w e l l s ) , e a s t e r n W y o m i n g , a n d n o r t h w e s t e r n N e b r a s k a . 

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept , pt. 4, p. 530). Fuson fm.— 
Very fine-grained sss. and massive shales and clay; of white, gray, buff, purple, 
and maroon colors. Thickness 30-100 ft. Underlies Dakota ss. as here restricted 
and overUes MInnewaste Is. Included In Dakota ss. of previous repts. Striking 
exposures in Fuson Canyon [on B. side of Black Hills, S. Dak.] , for which it is 
named. 

W. W. Rubey (1930) made this top fm; of Inyan Kara group, q. v. 

F n s s e l m a n l i m e s t o n e . 

S i l u r i a n ( N i a g a r a n ) : W e s t e r n T e x a s a n d s o u t h e r n N e w Mexico . 

G. B. Richardson, 1908 (Am. Jour. ScL, 4th. vol. 25, pp. 476, 479-480). Fuaaetman 
la.—Massive, whitish, mag. is. approx. 1,000 f t - thick. Overlies Montoya Is., ap
parently conformably. Underlies Hueco is., also apparently conformably. Contains 
fossils of upper Niagaran age. Outcrops in EI Paso quad.. In FrankUn and Hueco 
Mtns. 

N a m e d fo r e x j w s u r e s in F u s s e l m a n Canyon , F r a n k l i n M t n s , N . of E l 

P a s o , T e x . 

G a b b s f o r m a t i o n . 
U p p e r T r i a s s i c : S o u t h w e s t e r n N e v a d a ( T o n o p a h a n d H a w t h o r n e q u a d 

r a n g l e s ) . 

S. W. Muller and H. G. Ferguson, 1936 (Geol. Soc. Am. Bull., vol. 47, pp. 241-252). 
Oabba fm.—Purple to black sh. and dark-brown to black Is., 420 ft. thick. Con
formably underUes Sunrise fm. (Lower Jurassic) and conformably overlies Luning 
fm. (Upper Triassic). Fossils from middle, base, and top. Assigned to Upi>er 
Triassic. Named for Gabbs Valley Range, where, in New York Canyon area, it 
is best exposed. 

G a b i l a n l i m e s t o n e . 

P r e - J u r a s s l c ( ? ) : W e s t e r n C a l i f o r n i a ( S a n F r a n c i s c o B a y r e g i o n ) . 

G. F. Becker, 1888 (U. S. G. 8. Mon. 13, pp. 128, 181). OavUan Is.—In Qavllan 
Range [speUed Oabilan by U. S. Geographic Board] , some 60 ml. S. of Bay of 
San Francisco, the lowest sed. fm. encountered is In part Is., which at points is 
very crystalline. Associated with it are rocks of Archean gneiss type. I t is 
possible it ia a memb. of Knoxville aeries much more metamorphosed than usual, 
but it appears more probable it is a remnant of some older fm. which has perhaps 
undergone repeated metamorphism. 

I s n o w k n o w n to be of p r e - F r a n c i s c a n age , a n d i n S a n F r a n c i s c o r eg ion 

occur s a s i n c l u s i o n s i n q u a r t z d i o r i t e t h a t b a s been ca l led " M o n t a r a 

g r a n i t e , " of l a t e J u r a s s i c ( ? ) age . ( S e e a l so u n d e r iSfur se r ies . ) 
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t G a b o u r i l imes tone . 

M i s s i s s i p p i a n : C e n t r a l e a s t e r n Mis sou r i . 

I. N. Nicollet, 1843 (Rept Intended; to Ulustrate a map of the Hydrog. Basin of 
Upper Mississippi River; 26th Cong., 2d sess., S. Ex. Doc. 237, p. 33), used once, 
casually, "Gabourl Is." for what he n few sentences farther along called "oolitic . 
Is. of the Gabourl" exposed at Ste. Genevieve, Mo. According to C. [R.l Keyes 
(Pan-Am. GeoL, vol. 44, pp. 149-150, 1925) the Gabourl Is. of Nicollet Is Spergen 
Is., and he would revive Nicollet's name. The only known uses ot "Gabourl" In 
literature are NicoUet's casual use and Keyes' proposed revival ot the term. 

G a b r i o l a f o r m a t i o n . 

Uppe r C r e t a c e o u s : B r i t i s h Co lumbia . 

C. H. Clapp, 1912 (Canada (Jeol, Surv. Summ. Rept. 1911, p. 100). 

Gaffney m a r b l e . 
C a m b r i a n ( p r o b a b l y L o w e r ) : S o u t h e r n Nor t l i C a r o l i n a a n d n o r t h w e s t e r n 

Sou th Ca ro l i na . 

A. Keith and D. B. Sterrett, 1921 (Limestones and marls of N. C , by G. F. Loughlln 
et al. : N. C. Geol. and Econ. Surv. Bull. 28, pp. 28, 72^75). Gaffney marble.— 
A rather variable fm. ranging from very flne to medluin fine-grained marble, and 
from bluish gray to white iu color. Most of it has a achistose or banded struc
ture, made more evident by presence of impurities, such *as mica and hornblende. 
In some places the marble Is highly magnesian. Thickness 30 to 300 ft. Over
Ues Blacksburg schist. Is of Camb. age, probably Lower Camb. 

N a m e d for e x p o s u r e s a t Gaffney, C h e r o k e e Co., S. C. 

Gage sha le . ( I n C h a s e g roup . ) 
P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 8, 2d ser,. p. 45). Oage 
sh,—Top memb. of Doyle fm. Consists of shales, of alternating gray, greenish 
gray, and chocolate red colors. Thickness Increases from 28 ft. In Nebr. to 50 
ft. In southern Kans. OverUes Towanda Is. memb. and underlies Stovall Is. 
memb. of WInfleld fm. Named for Gage Co., Nebr. Type loc. btw. 1 and 2 ml. 
S. of W. side of Wymore, Nebr. 

G a g n 6 B r o o k ser ies . 

Ordov ic i an ( ? ) : Quebec. 

F. R. Burton, 1931 (Quebec Bur. Mines Ann-. Rept. 1930, pt. D, p. 109). 

t O a l n e s v i l l e . 
L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : N o r t h e a s t e r n T e x a s a h d s o u t h w e s t 

e r n A r k a n s a s . 

F. W. Cragln, 1895 (Am. GeoL, vol. 16. pp. 384-385). If It be needful to sometimes 
use a collective name for the V?ashita and Denison divisions of Comanche series, 
the name Gaineaville, from the north Tex. town ot that name, which practically 
marks bdy btw. Washita and Denison, Is appropriate. [His Washita dlv. Included 
Denton, Fort Worth, and Duck Creek. His Denison div. included Grayson, Choctaw, 
Pawpaw, and North Denison.] 

P r a c t i c a l l y s y n o n y m o u s w i t h W a s h i t a g r o u p . 

Ga inesv i l l e sand . 
A s u b s u r f a c e sand , of Midd le Dev. age, in w e s t e r n K y . 

G a k o n a f o r m a t i o n . 
E o c e n e ( u p p e r ) : S o u t h e a s t e r n A l a s k a ( c e n t r a l Copper R i v e r r e g i o n ) . 

W. C. Mendenhall. 1905 (U. S. G. S. P. P . 41, p. 52, map). Gakona fm.—Fresh-water 
deposits. Upper part soft, flsslle or massive gray or buff shales, with interbedded 
gravel, sand, and lignite beds. Lower part coarse, thoroughly Indurated cgL, a t 
least 500 ft. thick; appears to be basal memb. Thickness of fm. 2,000-|- ft. Con
tains Eo. plants. Occurs E. of Gakona Glacier. 

G a l a t i a s a n d s t o n e . ( I n M c L e a n s b o r o f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n I l l ino i s ( S a l i n e C o u n t y ) . 
G. H. Cady, 1926 (111. State Acad. Sci. Trans., vol. 19. pp. 256-258). Galatia a s — 

A cuesta-forming sa., about 75 ft. thick, lying about 500 ft. above base of McLeans-
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boro fm. Lies strat. higher than Brushy Creek sa. and also about 100 ft. higher 
than an unexposed Is. that is correlated with Shoal Creek Is. Crops out about 
^ mi. N. of Galatia, Saline Co. 

G a l e sand . 

P l e i s tocene ( W i s c o n s i n ) : W e s t e r n W a s h i n g t o n ( P u g e t S o u n d r e g i o n ) . 

B. Willis and G. O. Smith, 1899 (U. S. G. S. Tacoma foUo, No. 54). Oaie aanda.— 
Stiff and clayey sands derived from Osceola t i l l ; partly stratified and partly washed 
and redistributed. Steiiacoom gravels diller from Gale sands In their prevailing 
coarsenesa. Named for creek in Tacoma quad., which flows across part of area 
covered by Gale sands. 

G a l e n a d o l o m i t e . 

Midd le O r d o v i c i a n ( T r e n t o n ) : N o r t h e r n I l l ino i s , I o w a , a n d s o u t h e r n Min
n e s o t a a n d Wiscons in . 

J . HaU, 1851 (Rept on geol. of Lake Superior land district, by J . W. Foster and 
3. D. Whitney, pt. 2, pp. 148-148). In going westward [from Eacanaba River] I 
had not an opportunity of observing the overlying deposits of Trenton Is. until I 
arrived in Wis. Here, in numerous localities, as weU as In III. and Iowa, tbe 
deposit above that which is marked by an abundance of fossils characteristic of 
the Trenton, Is a grey, or drab-colored is., very friable, forming part of "cliff Is." of 
Ohio and Ind. repts, and is caUed by Dr. Owen, In his rept on Lead region, the "upper 
mag. Is." From its i>osltion and Uthologieal characters It appears that this Is., 
which is principal lead-bearing rock In these States, Is a continuation of that 
noticed on the Escanaba, lying above the fosslUferous beds of Trenton Is. ; but 
that It has Increased In thickness, as traced westwardly, and becomes an important 
memb. of the series; and hence we have designated it in the classification of the 
rocks as "Galena la." In neighborhood of Galena, Dubuque, Mineral Point, and 
other places there are numerous locaUtles where a direct succession In the beds may 
be traced. It Is very evident that this Is. diminishes in thickness eastwardly from 
these points, and becomes a very subordinate merab. of the series, losing, at same 
time. Its metalUferous character. This lead-bearing rock, as before observed, rests 
upon fosslUferous s trata of Trenton age. The galena sometimes penetrates the 
Trenton series, in films or sheets, but does not form veins, as in the gray heavy-
bedded Is. above. From all the evidence, therefore, the lead-bearing or Galena Is. 
must be regarded as a distinct memb. of lower SU. system, which is not recognized 
to E. Believed to underlie Hudson River group, but relations not positively deter
mined.. [In strat . columns on pp. 2 and 5, by J. W. Foster and J. D. Whitney, 
Oalena la. is placed beneath so-called Hudson River group and above Trenton la.] 

J . Hall, 1858 (Iowa Geol. Surv. Rept. 1855-57, vol. 1, pt. 1, pp. 42, 56, 57, 58, 60). 
Oalena la.—Thia rock, which auccecda Trenton la. proper, or, aa shown in preceding 

. sections, alternates with that rock at junction of the two, is a most important and 
Interesting fm. in Iowa. I t Is a gray or drab-colored, often yellowish, porous, and 
subcrystalllne rock, usually friable but sometimes compact and possessing- a con
siderable degree of tenacity. It varies In different parts of its extent ; the porous 
and friable character being that prevailing in central part of Its greatest develop
ment, while other characters supervene toward its northern and northwestern 
margin. This rock has been designated by Dr. Owen "Upper Mag. I s ; " but this 
term, as originaUy appUed, Included also Niagara Is., causing the two to be con
founded for a long time ; and in order to avoid the difficulty arising therefrom the 
name Oalena la. has been proposed. The great interest of this rock arises from Its 
being the chief depository of the lead ore foufid In Iowa, III., and Wis. [On 
p. 290, by J. D. Whitney, Is statement that city of Galena [III.] Is surrounded by 
bluffs of Galena Is. On p. 350, also by Whitney, Is statement that Galena Is. Is most 
fully and characteristically developed on Miss. River in neighborhood of Galena and 
Dubuque.] Thickness [pp. 42, 56, 57, 68] 30 to 250 ft. [The so-caUed Trenton Is. 
of Hall Is Platteville Is. of modern nomenclature, and is of Black River age.] 

T h e G a l e n a dol . con t inued for m a n y y e a r s to be classifled a s pos t -Tren ton , 
a l t h o u g h J . H a l l in 1862 ( W i s . Geol . Su rv . R e p t . 1, pp. 32-33) ass igned i t 
to "Trenton g roup . In 1873 (Minn . Geol. Na t . H i s t Su rv . 1s t Ann R e p t ) 
N'. H . WlncheU s t a t e d t h a t l o w e r beds of G a l e n a a r e in t e r s t r a t i f i ed w i th 
u n d e r l y i n g T r e n t o n is., b u t h e a n d o t h e r s c o n t i n u e d to t r e a t G a l e n a a s 
pos t -T ren ton . In 1879 (Geol . a n d Na t . H i s t . Su rv . Minn. , vol. 3, p t 2, 
Final Rept, p. Ixzxlz) N. H. WlncheU and E O. Ulrlch assigned the 
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Galena to the Trenton and the underlying s o o l l e d Trenton shales and 
lss. to the Black River. In 1892 (Geol. Soc. Am.-Bull., vol. 3, pp. 332-
368) C. W. Hall and P. W. Sardeson also definitely assigned the Galena 
to the Trenton, and divided it and the underlying lieds (also called Tren
ton) into several faunal zones. In 1895 (Am. Geol., vol. 15, pp. 33-39) 
N. H. Winchell s ta ted: "It may therefore be considered that Galena Is. is 
only a phase of the Trenton intensified In its type region and fading out 
in all directions." In 1905 H. F. Bain (U. S. G. S. BulL 246, pp. 18-19) 
Introduced Platteville Is. for the beds underl^-ing the massive-bedded 
Galena dol. in NW. 111. and SW. Wis., which h^ stated are pre-Trenton. 
In 1906 the upper beds of Platteville Is. of Bain were removed from the 
Platteville by S. Calvin, who named them Decorah sh. and included them 
in his Platteville stage. 

Since 1906 Oalena dol. has l)een generally accepted as of Trenton age, aa 
overlying Decorah sh., and as underlying Maquoketa sh. in upper Miss. 
Valley region. However, A. C. Trowbridge et al., 1935 (Rept. 9tli Ann. 
Field Ck)nf. Kans. Geol. Soc, fig. 1, p. 61, etc.), use Trenton (.Galena) 
group to Include (descending) Dubuque, Stewartville, Prosser, and De
corah exclusive of Spechts Ferry memb. of Kay-, which they Include in 
underlying Platteville is. On p. 286 Kay also used this classiflcation, but 
on p. 288 he stated that in northern Iowa and Minn, "it Is more convenient^ 
[italics are Kay's] to consider the Spechts Ferry as a lowest memb. of 
Decorah fm." 

Named for excellent exposures in bluffs of Mississippi River In neighbor
hood of Galena, Joe Daviess Co., 111. 

See also under Decorah sh. and Platteville Is. 

tGalena series. 
Middle Ordovician: Upper Mississippi Valley region. 
F. W. Sardeson, 1896 (Am. GeoL, voL 18, pp. 356-888). Galena aeries Is here used 

to designate the fras. that have been called Trenton group In Iowa, HI., Wis., and 
Minn. (Included (descending) Galena dot, Decorah sh., and Platteville Is. of cur
rent noraenclature. The Galena and upper part of the Decorah are of Trenton age, 
but the Platteville is now generally considered to be ot Black Blver age.] 

A. C. Trowbridge et al., 1935 (Cont. Rept. Kans. Geol. Soc), employed rreitton 
(Oalena) group to Include Galena Is. and Decorah sh. of previous repts, but this 
was not adopted by Iowa, III.. Minn., and Wis. State Surveys, which adhered to 
Galena dol. for the beds overlying Decorah sh. 

Galena King limestone. 
Miners' local name for tbe principal ore-bearing Is. in Oalena mine, Stockton 

dist., central northern Utah. Occurs in lower part of Oquirrh fm. 
(Penn.). Lies 550± f t below Paisley Is. and about 113 ft. above Ram
bler fm., both local miners' terms. (See U. S. G. S. P. P 173, 1932.) 

Galesburg shale. (In Kansas City group.) 
Pennsylvanian: Easteni Kansas, northwestern Missouri, southeastern Ne

braska, and southwestern Iowa. 
Q. I. Adams, 1903 (D. S. G. S. Bull. 211, p. 36). Oalesburg ahalea.—Fossiliferous, 

sandy shales, 75 to 100 ft. thick, underlying Dennis Is. and overiying Hertha Is. 
[Later work proved this lower Is. not to be the Hertha but the younger Bethany 
Falls Is.] 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. (3eoL and Mines vol. 13). Oalcaburg ah. 
memb. of Kansas City fm. (5 to 10 ft thick In NW. Mo.) underlies Winterset 
("Dennis") Is. memb. (25 to 40 ft. thick) and overlies Bethany Falls Is. memb. 
[This deflnition of Galesburg sh. was followed for many years. In Kans. tbe 
Kansas City deposits are treated as a group by U. S. (3eoL Survey and Galesburg sh. 
as a fm. In SE. Kans. the Galesburg is treated as a memb, of CoEeyriUe fm.] 
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In 1982 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 91, 9T) R. C. 
Moore (1) revived Dennis is . ; (2) divided it into (descending) Winterset 
Is. memb. ("same as Winterset as previously recognized in Kansas and 
Mo."), Stark sh. memb., and CanvUle Is. memb.; and (3) s ta ted: So-called 
Galesburg sh. of Kansas City is mainly Stark sh. Moore also assembled 
Bethany Falls Is. and underlying iieds into a fm. which he named Swope 
Is. (q. v.), and assembled Dennis, Galesburg, and his Swope Is. into his 
Bronson group. 

N. D. NeweU, 1935 (Kans. Geol. Surv. BuU. 21), stated that Stark sh. and CanvUle Is. 
are present at both Dennis and at Oalesburg, and that they are Included in Gales
burg sh. of Kansas City area, but he Includes them in the Dennis, as explained 
under Dennis la. 

B. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 92-|-). In Linn Co., where Can
vllle Is. disappears. Stark sh. rests on Oalesourg sh., and lower 1 to 8 ft. of 
Stark sh. being there black flssUe sh., it is easy to separate Stark and Galesburg 
shales. (Upper part of Stark is 2 to 5 ft. thick.) Where CanvUle Is. is missing 
in southern Kans. the absence of black sh. at horizon of Stark memb. makes it 
impossible to recognize Stark sb., and upper bdy of Oalesburg sh. is here extended 
up to base of Winterset Is. 

These changed definitions have not been considered by U. S. Geol. Survey 
for use in its publications. (See Kans.-Nebr. chart complied by M. G. 
Wilmarth, 1936.) 

Named for Galesburg, Neosho Co., Kans., which, according to R. C. Moore 
(1936), is built largely on Winterset Is. 

Galesville member. 
Upper Cambrian: Southern Minnesota and Wisconsin, Iowa. 
A. C. Trowbridge and G. I. Atwater, 1934 (GeoL Soc. Am. Bull., vol. 45, pp. 45, 79). 

It la proposed that Dreabach fm. he deflned to Include the sas. and shales that lie 
btw. the Red Clastic series and the Franconia in southern Minn, and northern Iowa, 
btw. the pre-Camb. and the Franconia in southern and central Wis., and btw. the 
Keweenawan and the Franconia along the Saint Croix, and that this fm. be sub
divided into 3 members, the lower 2 of which are called Mount Simon and Eau 
Claire respectively, and that the new name Oaleaville memb. be applied to the upper
most memb. [now known as Dreabach a s ] , which Is exposed frora top to bottom on 
the bluff of Beaver Creek at the mill dam at Galesville, Wis., where It Is 88 ft thick. 

The foregoing classification was also used by Trowbridge et al in Rept. 
9th Ann. Field Conf. Kans. Geoi. Soc, 1935, passim; also by Twenhofel, 
Raasch, and Thwaites In Geol. Soc. Am. Bull., vol 46, 1935, No. 11, 
pp. 1687-1744. 

The U. S. Geol. Survey a t present uses Dresbach ss. for the rocks under
lying Franconia ss. and overlying Eau Claire ss. 

Gallce formation. 
Upper Jurass ic : Southwestern Oregon. 
J. S. DUler, 1907 (Am. Jour. ScL, 4th, voL 23, pp. 401-421). Oalice fm.—Mainly 

dark to black slates, some ss. and cgl. Jurassic fauna. Well exposed at Gallce, 
Greg., on Rogue River, also on Gallce Creek. [Table placed Gallce fm. below 
Dothan fm., but p. 421 stated Gallce overlies Dothan.] 

J. S. Diller, 1914 (U. S. G. S. Bull. 546, pp. 17-18). Jurassic sed. rocks of GaUce-
Kerby-Waldo region consist of 2 fms.—Gallce fm. on SE. and Dothan fm. on NW., 
separated by an irregular belt of igneous rocks, mainly greenstone and serpentine. 
Relative position Indicates Dothan fm. ia yotuiger than Galice. The Cret. is 
markedly uncon. on Juraaalc. 

J. 8. DIUer and G. F. Kay, 1924 (U. S. G. S. Riddle folio, No. 218). Thickness of 
Golice fm. In this quad. 100 to 2,000 ft Part of these rocks connect with type 
Gallce, May include some unfossiliferous rocks older than Gallce, Is thought 
= Maripo8a fm. ot CaUt Relations of Dothan fm. to Galice fm. not established, 
but believed to be uncon. Relations of GaUce fm. to May Creek fm. (Dev.?) are 
a thrust fault 
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Galisteo sandstone. 
Tertiary (?) : Central northern New Mexico. 
F. V. Hayden, 1869 (U. S. Geol. and Geog. Surv. Terr. 3d Ann. Rept , pp. 40, 67, 90) . 

Gallisteo sand group.—Variegated sands and sas., of varied texture, from a flne 
aggregate of quartz particles to a rather coarse puddlngstone. In some beds are 
Irregular layers of dull dusty brown concretionary aren. Is. Colors vary from light 
reddish to deep brick red, dull purplish, very deep yellow, white, brown, drab, etc. 
Only fossUs enormous SiUcifled trunks of trees. Named for fact that they are, so 
far as known, conflned to valley of Gallisteo Creek, although they pass under the 
Santa Fe marls, and northern limit is concealed from view. Overlies Placer Mtn 
group. Are doubtless middle Tert. 

Galisteo is commonly accepted spelling of this name. 

Galiuro rhyolite. 
Tertiary: Southeastern Arizona (Galiuro Mountains). 
W. P. Blake, 1902 (Ens. and Min. Jour., vol. 73, p. 546). The Galiuro Range con

sists of ancient rhyolites which 1 name the "Galiuro rhyollte." 
N. H. Darton, 1924 (geol. raap of Ariz.), mapped the rocks ot Galiuro Mtns as of 

T e r t age. 

G a l i u r o l imes tone . 
P e n n s y l v a n i a n : S o u t h e a s t e r n A r i z o n a (Gi la B a s i n ) . 

A. A. Stoyanow, 1938 (Geol. Soc Am. Bull., vol. 47, No. 4, pp. 508, 517-521). 
Oaliuro Is.—Name here applied to Penn. part of Ransome's Tornado Is., which is 
discarded, the Miss, rocks lncl'".ded under that name being Escabrosa Is. In cer
tain ways the Galiuro Is. is different from Naco Is., the Penn. of extreme SB. Ariz. 
The beds composing it are individualized Uthologlcally, as compared with the 
monotonous lead-gray Is. bods of the Naco. At type section (In Galiuro Mtns, a t 
Junction ot Gila and San Pedro Rivers, 4 5 ± ml. NE. of Tuscon and C nri. E. of 
Wlnkelman, S. of Deer Creek coal field and Ash Creek, and at foot of Saddle 
Mtn) the Penn. beds are llght-gray, white, and light-brown Is. beds rich In nodules 
and bands of chert, all very fo.';slMferous. In this part of mtns the fm. is 950 ft. 
thick. Uncon. overlain by Cret. cgls. and qtzites. Basal 40 ft. of GaUuro fm. 
consists of alternating aren. and argill. shales with layers of Is. a t top, which may 
be conveniently called "Fusulinella beds." Next above are IKS. tha t might be called 
"Marginlfera beds." The overlying strata are white, yellow, brown, and pink Is., 
often slllclfled, and with frequent Inclusions of cherty nodules. Upper part of 
Galiuro Is. consists of thinner-bedded pink and brown hard, compact Iss., often 
more or less slllclfled and containing well-preserved bryozoan reefs, and may be 
called "Orthotichia beds." [Discusses fossils, and gives many details.] 

Gallatin limestone. 
Upper Cambrian: Southern Montana and northwestern Wyoming. 
A. C. Peale, 1893 (U. S. G. S. Bull. 110), and 1896 (U. S. G. S. Three Forks folio. No. 

24). Oallatin fm.—Mainly calc, 835 ft. thick. In vicinity of Three Forks, Mont, 
divided into (descending) ; (1) Pebbly lss. (light colored, laminated, yellowish 
brown at base, dove-colored a t top with dark-blue layer.s), 145 f t ; (2) Dry Creek 
ahalea (brownish yellow, rod, and pink, with shaly calc. sss.), 30 f t ; (3) Mottled 
laa., 260 ft. (mas.slve-bedded, the lower 20 to 25 ft. being laminated, llght-gray or 
brownish) ; (4) Obolclla shales, 280 ft. (more calc. than aren. ; soft shaly beds with 
few thin Is. bands, dark greenish In lower part, lighter In upper part) : (5) Trilobite 
lss., 1204- ft. (thin-bedded dark-gray central part massive). Conformably overlain 
hy Jefferson Is. and rests on Flathead shales. [In Bull. 110 mapped on both sides 
of Gallatin River near Gallatin, Mont. In Three Forks and Livingston folios is 
raapped in parts of Gallatin Kanne. SE. part ot Three Forks quad, and W. part of 
Livingston quad. The Gallatin Range extends Into NW. corner of Yel. Park.] 

W. H. Weed, 1896 (U. S. G. S. Yellowstone Park folio. No. 30). Oallatin Is.— 
Named for typical occurrence in Gallatin Range [the S. extension of which Is in 
NW. corner of YcI. Pa rk] , where it forms iip])er part of Camb. series and is 110 ft. 
thick. It Is essentially a series of l.-̂ s., more massively bedded than those of 
underlying Flathead fm.. and forms first prominent Is. bluff that rises above the 
Archean areas. Lowest bed is massive mottled black and gray Is. 50-1- to 100 ft. 
thick. Above this mottled la. the rocks are more thinly bedded and carry Upper 
Camb. fossils. Is overlain by' .Jefferson Is. [Since base of Gallatin Is. is here 
drawn at base of tMottled Is., this definition of Gallatin is a restriction of Peale's 
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1893 deflnition. In 1918 the beds btw. base of tMottled is. and top of Flathead 
qtzite were named Oros Ventre fm. The Gallatin Is. as now generally accepted is 
overlain by Jefferson Is. and underlain by Gros Ventre fm. and Is considered to be 
wholly of Upper Camb. age.] 

Gallatlnian series. 
A term applied by C. [R.] Keyes (Pan-Am. Geol., vol. 46, 1920) to. part of 

Belt series of Mont. 

Gallego sandstone member (of Miguel formation). 
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley, 

Socorro County). 
D. E. Winchester, 1920 (U. S. G. S. BuU. 716A). Massive yellow ss. containing 

Halymenitea. Thickness 93 ft. Occurs near middle of Miguel fm;, about 983 ft 
below Bell Mtn ss. memb. Named for Gallego Creek, Socorro Co. 

Gallegos sandstone. 
Pennsylvanian ( ? ) : Central northern New Mexico (Sandia Mountains). 
C. [B.] Keyes, 1915 (Iowa Acad. Scl. Proc, vol. 22, pp. 257-259; Conspectus of geoL 

fms. of N. Mex., pp. 3, 7). Oallcgoa aae.—Thick ss. beds In middle of Maderan lss. 
in Sandia Range. Thickness 100 ft. [Derivation of name not stated.] 

Oallinas shale. 
Name introduced by C. [R.] Keyes (Conspectus of geol. fms. of N. Mex., 

1915, pp. 2, 7) for 200 ft. of shales forming "basal memb. of Coloradan 
series, well developed on Gallinas Creek, near Las Vegas." 

Gallltzin limestone. (In Conemaugh formation.) 
Pennsylvanian: Western Pennsylvania (Armstrong County). 
J. P. Lesley, 1880 (2d Pa. Geol. Surv. Rept H,, p. 312), applied GaUitzin Is. to a 

concretionary Is. described by W. G. Piatt in body of this rept as separated from 
overlying GaUitzin coal by 2 ft. of shales and from underlying Johnstown iron 
ore (which rests on Lower Mahoning ss.) by 10 ft. of shales. 

J. D. Sisler, 1925 (Pa. Geol. Surv., 4th ser., BuU. M,, p. 268), gives following 
downward succession of beds in lower part of Conemaugh fm. of Somerset Co., Pa.: 
Elk Lick Is., Berlin coal. Berlin Is., Piatt coal, Price coal, Coleman coal, Coleman Is., 
Phllson (Ro.se) coal, PhUson Is., Johnatown iron ore. Brush Creek (GaUitzin) 
coal, Mahoning ss. 

Gallup sandstone member (of Mesaverde formation). 
Upper Cretaceous: Northwestern New Mexico (Gallup-Zufii Basin) . 
J. D. Sears, 1925 (U. S. G. S. BuU. 767). Gallup ss. mc-mb-—Three thick persistent 

cliff and rldge-formlng sss. traceable throughout Gallup-Zufll Baslu. Upper and in 
places lower sss. are pink on E. side of basin ; all 3 are generally Ilght-gray on W. 
side of basin, but in places the upper ss. is pink or red. The upper ss. contains 
lenses of very coarse grains, in many places an arkose. Between the sss. are sh. 
The lower sh. contains several thin coal beds. The upper sh. contains at most 
places from 1 to 3 commercial coal beds. Thickness of merab. 180 to 250 ft. 
Underlies Dilco coal memb. Is basal merab. of Mesaverde fm. in this basin. 
Overlies (conformably) Mancos sh. Naraed for town of Gallup, part of which Is 
buUt on uppermost ss. bed. 

tGalt limestone. 
See under Ouelph dol. 

Gait moraine. 
Pleistoceue (Wisconsin stage) : Southern Ontario. Shown ou moraine map 

(fig. 8) in U. S. G. S. Niagara folio (No. 190), p. 17. 

Gait sand. 
A subsurface sand, 25± f t thick, in upper (Trinity) pai-t of Comanche 

Cret. of Talco field, Titus and Franklin Counties, Tex., lying lower 
than Carr sand. Named for Gait well No. 1 of Humble Oil & Refining 
Co. 

http://Ro.se
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G a l t o n se r i e s . 

N a m e app l i ed by R. A. D a l y ( C a n a d a Dep t . In t . , R e p t . Chief As t . 1910, 

vol. 2, p . 97, pl . opp. p . 178, 1913) t o rocks in G a l l a t i n R a n g e ( M o n t a n a -

B r i t i s h C o l u m b i a ) w h i c h h e c o r r e l a t e d w i t h p r e -Camb . rocks classlfled 

by U . S. Geol. S u r v e y a s Be l t s e r i e s , b u t w h i c h h e classif ied a s L o w e r , 

Middle , a n d Uppe r C a m b . I n c l u d e s Boosvi l le fm. a t t o p a n d A l t y n Is. 

a t b a s e . 

G a l u m l i m e s t o n e m e m b e r (of M c L e a n s b o r o f o r m a t i o n ) . 
P e n n s y l v a n i a n : S o u t h w e s t e r n I l l ino i s ( P e r r y C o u n t y ) . 

A. H. BeU, C. BaU, and L. McCabe, 1931 (IU. Geol. Surv. Press BuU. No. 19). 
Galum Is. memb.—Earthy yellow nodular Is . ; fossils rare or absent. Thickness 
3 ft. Top Ues 6 to 19± ft. below Cutler Is. memb. and base Ues 8 5 ± ft. above 
Herrln (No. 8) coal In vicinity of Pinckneyville and Jamestown, Perry Co. Well 
exposed along Galum Creek, near Pinckneyville. 

G a l w a y f o r m a t i o n . 

U p p e r C a m b r i a n : E a s t e r n N e w York . 

J . M. Clarke, 1910 (N. Y. State Mus. Bull. 140, pp. 11-12 and map). Qalway fm.— 
A series of distinctly transitional beds underlying Little FaUs dol. and overlying 
Potsdam ss. In Broadalbln quad., Fulton and Saratoga Counries. Best developed 
at Galway, Saratoga Co. 

W. J . Miller, 1911 (N. Y. State Mus. BuU. 153, pp. 8-38 and map) , described and 
mapped the rocks btw. Little Falls dol. and Potsdam ss. lu Broadalbln quad, as 
Theresa fm., a name that has priority over Galway fm. 

Only r eco rd of G a l w a y fm. is C l a r k e ' s 1910 pub l i ca t ion . 

G a m a c h e se r ies . 
An a b b r e v i a t e d fo rm of O a m a c h i a n sc r ies . 

G a m a c h i a n se r ies . 

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, p. 700). 
Oamachian series, of Clncinnatic system, follows Richmondlan series and has no 
known representative elsewhere in North America [than Mingan and Anticosti 
Islands, Gulf of St. Lawrence]. These strata are seen to best advantage at 
Gamache (or Ellis) Bay, where the characteristic fossils of the series occur in 
abundance. On Anticosti it embraces all of Ellis Bay stage, but eventually it may 
possibly be sliown that upper portion of Charleton stage should be included 
in this series. In other words, this Gamachian series is intended to Include 
all American deposits later In age than the youngest Richmondlan of Ind. and 
Ohio and older than Anticosti series, which In United States Is thought to have 
its basal equiv. in typical Medina and Edgewood stages. [Scbuchert's typical 
Medina is upper Medina or Albion ss.] 

B. O. Ulrlch, 1913 (12th Int. Geol. Cong., Canada, p. 15). The Gamachian series 
of Schuchert "corresponds to lower part of upper Medina [SU.] and name is 
superfluous." 

W. H. Twenhofel, 1914 (Canada Geol. Surv. Mus. BuU. 3, p. 8) . GamachUin seriea 
(Ellis Bay fm.) assigned to Ord.; is younger thau any dlv. assigned to Richmond, 
and older than any North American fra. referred to SU. [I ts large fauna listed.] 

T h e 1915 ed i t ion of P i r s s o n a n d S c b u c h e r t ' s T e x t b o o k of geol., p t 2, p . 629 
( t a b l e ) , showed G a m a c h e a s ove r ly ing R i c h m o n d a n d u n d e r l y i n g Oswe-

gan , a n d a s f o r m i n g t o p m o s t Ord . I n index G a m a c h e se r i e s w a s used . 
T h e 1924 ed i t ion of t h i s T e x t b o o k a l so i nc luded G a m a c h e in Ord . a n d 
p l aced i t above t h e R i c h m o n d . 

A. F. Foerste, 1924 (Canada Geol. Surv. Mera. 138, p. 27). The Upper or Oamachian 
div. of the Richmond has Uttle In common with Richmond faunas elsewhere, 
except In the case of those siwcles which were already present during Vaurlal 
time and which continued their existence into the overlying Gamachian or Ellis 
Bay dlv. 

T h e foregoing a r e only r e c o r d s of th i s name . 
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G a m m o n f e r r u g i n o u s m e m b e r (of P i e r r e s h a l e ) . 

U p p e r C r e t a c e o u s : N o r t h e a s t e r n W y o m i n g a n d s o u t h e a s t e r n M o n t a n a . 

W. W. Rubey, 1930 (U. S. G. S. P. P. 165A). Gammon ferruginous meinb.—Basal 
raemb. of Pierre sh. in NE. Wyo. and SE. Mont Consists of 800 to 1,000 ft. 
of llght-gray mudstone and sh. with abundant concretions and thin beds of 
siderite. Fossils scarce, but consist ot marine species. Commonly forms bare 
buttes. Includes Groat ss. bed, 150 ft. thick, near top and Pedro bentonlte bed 
a t base. Rests ou Beaver Creek chalky memb. of Niobrara fra. There is a 
possible uncon. a t or near base of Gammon momb. Named for exposures along 
Gamraon Creek, in T. 57 N., Rs. G7 and 68 W., Cook Co., Wyo. 

G a n a d o ser ies . 
T e r t i a r y or P l e i s t o c e n e : N o r t h e a s t e r n Ar izona . See 1932 e n t r y u n d e r 

B i d a h o c h i fm. 

G a n d e r R u n s h a l e m e m b e r . ( I n H a m i l t o n g r o u p . ) 

Midd le D e v o n i a n : C e n t r a l P e n n s y l v a n i a ( B e d f o r d C o u n t y ) . 
B. Willard, 1936 (Geol. Soc Am. P roc 1934, June 1935, p . 361). [See this citation 

under Mahantango fm. Not defined.] 
B. Wlllard. 1935 (Geol. Soc Am. Bull., vol. 46, No. 8, Aug. 31, pp. 1279, 1282). 

Near Chaneysville, Bedford Co., Pa., Mahantango fm. Is divided into 3 Inter
grading members (descending) : Frame sh. memb., 343 ft. ; Chaneysville ss. memb., 
182 ft.; and Gander Run sh. memb., 850 ft. The Gander Run memb. consists of 
brown-weathering, dark-gray sandy sh. with some shaly ss. Rarely well exposed 
and nearly barren. Named for stream occupying the vaUey underlain by these 
s trata 6 to 8 ml. N. of ChaneysvlUe. Not recognized iu Blair Co. 

G a n g e s f o r m a t i o n . 

C r e t a c e o u s : Brit i .sh Co lumbia . 

C. H. Clapp, 1917 (Canada Geol. Surv. Mem. 96, p. 229). 

G a n n e t t g r o u p . 
C r e t a c e o u s ( ? ) : Southeas te i -n I d a h o a n d s o u t h w e s t e r n W y o m i n g . 

G. R. Mansfleld and P. V. Roundy, 1916 (U. S. G. S. P. P . 98G, pp. 76, 82, 83). 
Gannett group.—Includes 5 distinct subdivisions (descending) : Tygee ss., 100 ft. ; 
Draney Is., 200 ft.; Bechler cgl., 1,775 ft.; Peterson Is., 205 f t . ; and Ephraim 
cgl., 1,025 ft. Total thickness over 3,300 ft. Rests with apparent conformity 
on Stump ss. (Jurassic) and is uncon. overlain by Wayan fm. Fossils not 
distinctive but probably Cret. Named for Gannett HiUs, in Bannock Co., Idaho, 
and Lincoln Co., Wyo., in E. par t of Wayan quad., where aU of Its fms. are 
well exposed. 

G a n n e t t e ros ion cycle . 

N a m e app l i ed by G. R . Mansfield ( J o u r . Geol., vol. 32, 1924, p . 485) to a 
P l e i s t e ros ion cyc le in SE . I d a h o . 

G a n s e v o o r t . 

Midd le O r d o v i c i a n : E a s t e r n N e w York ( M o h a w k V a l l e y ) . 
R. Ruedemann and G. H. Chadwlck, 1935 (Scl., n. s., vol. 81, No. 2104, p. 400). 

Oanaevoort Introduced for middle Canajoharle or zone of Olossograptus quadri
mucronatus cornutus in Mohawk Valley. 

t G a n t bed. 

S i l u r i a n ( N i a g a r a n ) : W e s t - c e n t r a l Tennessee . 

A. P. Foerste, 1903 (Jour. GeoL, vol. 11, pp. 576, 582-583). Oant bed.—FosslUferous 
lss. underlying Hardin ss. and forming upper part of Brownsport bed in vicinity 
of Martin's mill, on Indian Creek. Wayne Co. Includes at base the 5 to 10 ft. 
of coarse sandy fossiliferous Is. here naraed Oant Is. This Is overialn by 0 ft. 
of bluish better-bedded Is., partly fine-grained and partly crinoidal, succeeded by 
14 ft. of much weathered and poorly exposed iss. 

N o n g e o g r a p h i c n a m e . Replaced by Bob c r y s t a l l i n e Is. memb. of B r o w n s p o r t 
fm., of w h i c h i t composes midd l e a n d u p p e r p a r t s . 

N a m e d for A. B . G a n t h o m e s t e a d , abou t 1 mi . N E . of M a r t i n ' s mil l . 

W a y n e Co. (Mr . G a n t no longer l ives h e r e . ) 
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t G a n t l imes tone . 
S i l u r i a n ( N i a g a r a n ) : W e s t - c e n t r a l Tennessee . 

A. F. Foerste, 1903 (Jour. Geol., vol. 11, pp. 576, 582-583). [See explanation under 
tOont bed.] 

G a n t z sand . 

A s u b s u r f a c e sand , of l a t e Dev. or Miss , age , 15 t o 60 f t t h i ck , ly ing 

1,916 ft. below P i t t s b u r g h coal in e a s t e r n G r e e n e Co., P a . N a m e d for 

G a n t z f a r m , F r a n k l i n Twp. , W a s h i n g t o n (3o., P a . Cons ide red to be 

p a r t of 100-foot s and . 

•fGap l a t i t e . 

M i o c e n e : S o u t h w e s t e r n Co lo rado ( P l a t o r o - S u m m i t v i l l e r e g i o n ) . 

F i e ld n a m e used by E . S. L a r s e n f o r rocks h e n a m e d F i s h e r q u a r t z l a t i t e . 

T h i s field n a m e c r e p t in to p r i n t in Colo. Geol. Su rv . Bu l l . 13, 1917, 

s i m u l t a n e o u s l y w i t h t h e a d o p t e d n a m e . 

G a p s a n d s t o n e m e m b e r (of Ne l agoney f o r m a t i o n ) . 

P e n n s y l v a n i a n : O n t r a l n o r t h e r n O k l a h o m a ( O s a g e a n d W a s h i n g t o n 

C o u n t i e s ) . 

M. I. Goldman, 1920 (U. S. G. S. Bull. 686W, pp. 330, 333). Oop ss.—Named for 
occurrence at top of Gap Ridge, in SW. cor. of T. 29 N., R. 18 B., In NW. cor. 
of Washington Co. The gap, locally known as "Osage Gap," through which pass 
a high road and the branch of Atchison, Topeka & Santa Fe Ry btw. Pawhuska, 
Okla., and Caney, Kans., cuts through this ridge. In i ts exposure a t the gap 
the ss. is 10 ft. or less thick, but thickens to N., where I t forms surface of 
most of Ramsey anticline. It ls = part of Revard ss. of neighboring Twps. Is 
very lenticular. Not recognized to W. across valley of Coon Creek, In sec. 
32, T. 29 N., R. 12 E., nnd can be seen to pinch out within % mi. to S. of the 
gap. Lies short distance [ 1 5 ± ft. in later repts] below Possum ss. 

G a p t a n k f o r m a t i o n . 

P e n n s y l v a n i a n : W e s t e r n T e x a s ( s o u t h e a s t of G la s s M o u n t a i n s ) . 

J. A. Udden, C. L. Baker, and E. BOse, 1916 (Univ. Tex., Bur. Econ. Geol. and 
Tech. BuU. 44, p. 47). Gaptank fm.—Named by Udden. Consists of (descend
ing) : (1) Mainly several masses of Is. separated by shaly and sandy material ; 
(2) shales Interbedded with lss . ; (3) cgls. alternating with Iss., sss., and shales. 
Thickness 1,500± f t Is of upper 'Penn. age, and probably = Cisco fm. Occurs 
a t Gaptank, 24 ml. NE. of Marathon, and extends short distance to SE. and 16 
ml. to SW. [This deflnition included beds named Wolfcamp fm. in 1917.] 

J . A. Udden, 1917 (Univ. Tex. BuU. 1753, pp. 38-^1, pl. 3) . Ooptank fm. [restricted] 
underlies Wolfcamp fm., where latter Is present, and uncon. underlies Hess fm. 
where Wolfcamp is absent. BOse and C. L. Baker rept uncon. a t base. Overlies 
Haymond fm. Uddenites zone included in Wolfcamp fm. 

B. BSse, 1917 (Univ. Tex. BulL 1762, pp. 15-16, 21-22). Gaptank fm. as originaUy 
defined included Wolfcamp fm. As now restricted consists of mostly shales, lss., 
and ss. of uppermost Penn. age. UnderUes Wolfcamp fm. and overlies Haymond 
fm. Uddenitea zone included In Wolfcamp fm. 

I. A. Keyte, W. G. Blanchard, Jr., and H. L. Baldwin, Jr., 1927 (Jour. Pal., vol. 
1, pp. 175-178, pi. 31), placed Uddenitea zone In Gaptank fm., 400 ft. below base of 
Wolfcamp fm. 

C. Schuchert, 1927 (Am. Jour. Scl., 5th, vol. 14, pp. 383-^00). Writer beUeves 
Uddenitea zone l>eIongs to Wolfcamp fm., but Keyte, Blanchard, and Baldwin believe 
it belongs to Gaptank fra. I t is here included in Wolfcamp. There ia an uncon. 
a t i ts base. 

P. B. and R. E. King, 1928 (Unlv. Tex. Bull. 2801). Uddenites zone is baaal part 
of Wolfcamp, and there is uncon. a t i ts base. 

I . A. Keyte, 1929 (A. A. P. G. Bull., vol. 13, pp. 903-906). Uddenitea zone 
belongs In Gaptank fm., and there Is an eroslnal uncon. btw. it and overlying 
Wolfcamp fm., and the faunas are different. 

P . B. and R. E. King, 1929 (A. A. P. G. Bull., vol. 13, p. 925). Uddenites memb. 
of Wolfcamp fm. is uncon. on underlying rocks. 

P. B. King, 1931 (Unlv. Tex. Bull. 3038, pp. 43-57). Uddenitea memb. hicluded 
In base of Wolfcamp fm. (basal Perm.). B. B. King and writer are convinced 
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of Perm, age of this memb., which is uncon. on older beds. Present lnvestlgatl,)n 
has shown that Wolfcamp fm. is present along almost the whole of Glass 
Mtns escarpment. Near type loc it consists in large part of green or blue clay 
shales, with rather abundant thin fossiliferous Is. beds; but to SW., where 
the fm. encroaches upon the strongly folded rocks. It becomes coarsely clastic, 
with several hundred ft. of basal cgl. follqwed by sandy shales with sparse fossils. 
Thickness a t type loc. 700 ft. For convenience of reference and mapping Wolfcamp 
fm. is here divided Into 3 members (descending) : (1) Upper memb., comprising 
about three-fourths of total thickness, is largely blue and green clay shales with 
thin layers of Is-, and contains unmistakable Perm. fossUs, Including Schwagerina, 
which first appears a t base of this memb.; (2) the Gray Is. memb., a rather thick-
bedded, scarp-forming Is. about 50 f t thick, containing few fossils; (3) Uddenitea 
memb,, consisting of sh. with a few thin Is. beds, and varying In thickness up to 
800 ft. The Uddenitea memb. Is exposed % ml. NE. of summit of Leonard Mtn, 
but Is absent W. ot Leonard Mtn, where basal beds of Wolfcamp fm. are cgls., 
ranging from 10 ft. thick W. of Iron Mtn to 450 ft. near Lenox. The Gaptank 
fm. Is 1,800 ft. thick In vicinity of Gap Tank. Its basal bed is the Chaetetea 
Is., 50 f t thick, characterized by large masses of Chaetetea milleporaceoua. [Gives 
detaUed sections and fossil Usts of Gaptank and Wolfcamp fms.] Cgls. flrst 
appear In Gaptank fra. several hundred ft. above Its base. They are 16 to 50 
f t thick and 5 in number in one area. In upper 788 f t of Gaptank fm. are 
5 lss., 40 to-75 ft. thick, separated by sss. and shales. The 5th Is. Is top bed of fm. 

P . B. King, 1934 (Geol. Soc. Am. BuU., voL 46, pl. 103), treated UOdenitea-bearing 
sh. memb. as top bed of Gaptank fm., and assigned it to Penn. This is present 
definition of U. S. Geol. Survey. (See also Wolfcamp fm.) . 

N a m e d f o r a t a n k , s o m e t i m e s local ly ca l led " G a p T a n k , " l o c a t e d i n a g a p 
local ly caUed S tock ton G a p a n d M a r a t h o n G a p . 

G a r b e r s a n d s t o n e . 
P e r m i a n : C e n t r a l n o r t h e r n O k l a h o m a . 

F . L. Aurin, H. G. Officer, and C N. Gould, 1926 (A. A. P. G. BuU., vol. 10, pp. 
786-799). Barber s».—^A series ot red clay shales, and red sandy ahales, and red 
sss. overlying WeUlngton fm. and underlying Hennessey sh. in north-central Okla. 
Divided Into Lucien sh. memb. below and Hayward ss. memb. 'above. Included 
In Enid group. Thickness 600 ft. Named for exposures a t Garber, Garfleld Co. 

J . M. Patterson, 1933 (A. A. P. G. Bull., vol. 17, No. 3, pp. 252-256). Oarber fm. 
redefined.—^^Aurin, Officer, and Gould give 600 ft. as thickness of Garber. They 
indicate considerable more thlckneas and greater breadth of outcrop for Garber of 
this area (Logan and Lincoln Counties, Okla.) than writer has found, bnt their 
thicknesses and contacts were only approximates. Writer finds thickness 280 to 
300 ± f t , instead of 600 ft. as given by them. The base Is not far from where 
writer has mapped i t but top in northern Logan C%. Is about 6 ml. W. of 
where writer shows contact. Since most geologists famiUar with area are agreed 
on top of Garber a t Oklahoma City, and since no one can flnd a horizon for top 
of Garber as shown by Aurin, Officer, and Gould W. of Outhrle, Hayward, and 
Garber, It is proposed top of Garber be taken as that recognized at Oklahoma 
City, which Is shown correctly by A. Travis on his map of Oklahoma Co. (Okla. 
Oeol. Surv. Bull. 40, vol. 2, map 37). This is best break from predominant sand 
deposition to predominant sh. deposition, and a much more mappable top contact 
than tha t Indefinitely deflned by Aurin, Officer, and Gould. The Garber of S. 
part of Logan Co. is probably 90 percent ss., but at N. hue of Co. It Is about 
half es. and half sh. 

J . C. Ross, 1933 (A. A. P. G. Bull., vol. 17, No. 3, p. 255). Referring to Patterson's 
paper, serious objection can be made to what amounts to ledeflnltlon of fms. estali-
llshed by Aurin, Officer, and Gould In 1926, which Is foundation on which later 
work must be based, or a t least until their divisions are superseded. Their paper 
was defective in that type areas of the new fms. were not deflnltely set out, and 
no means were provided for identifying the contacts and working them both ways, 
but It was published before the present mass of detail was accumulated. In Logan 
Co. area their divisions are readily made out, at least In a thin lone, and It Is 
not certain they should be changed. Patterson's divisions are more prominent 
beds, and for Logan Co. area more convenient. Agreement, however, wonld have 
to be reached concerning a much greater area, from Garvin to Noble, to upset 
the boundaries established by the nomenclators. 
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Garber sand. 
A subsurface sand in SW. Okla., correlated with a part of Garber ss. 

(Perm.) . The name has also been applied to a subsurface sand in cen
tral northern Okla. correlated with basal part of Pawhuska fm. (Penn.). 
In Garber pool, Garfield Co., the latter sand lies at 2,000 ft. depth, the 
Crews sand at 1,800 ft., and the Hoover a t 2,400 ft. 

tGarber limestone. 
Miners' local name for an ore-bearing Is. in Deseret Is. (upper Missis

sippian), Ophir d is t , central northern Utah. I s worked in Garber tunnel. 
(See U. S. G. S. P. P. 173, 1932.) 

Gardeau shale member (of Portage formation). 

Upper Devonian: Western and west-central New York. 
J. Hail, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 390-392, 452-455). Oardeau flag

stones or Lower Fucoidal group.—Thick mass (100 to 250 tt.) of sb. and flag
stones, or thin strata of flne-gralned sa. at Intervals of a few ft. and often a few 
Inches. Throughout greater part of group the lower surfaces of the sss. are covered 
with fucoides and one side is covered with a glazing of sh. Along Genesee River 
this group commences a short distance above Mount Morris and continues to lower 
falls at Portage. Most extensively exposed along Gardeau Reservation [Llvingaton 
and Wyoming Counties], hence name. Underiles Portage or Upper Fucoidal group 
[Nunda ss.] and overlies Cashaqua sb., the intervening Ithaca group being absent 
In these counties (Steuben, Allegany, Cattaraugus, Llvingaton, and Genesee) and 
In Genesee Valley. 

D. D. Luther, 1902 (N. T. State Mus. BulL 52). Hall's Gardeau divided into (de
scending) : (1) Oardeau flags, 428 f t ; (2) ss. correlated with Grimes ss., 25 f t ; 
(3) flags and shales [later named Hatch sh,], 209 ft.; (4) second black band 
[later named Rhlnestreet sh.], 52 ft. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 78), included Dunkirk sh. of 
Brie Co. in the Gardeau as restricted by Luther (see 1912 quotation under Port
land ah.), stating that it occurs next above horizon of Grimes ss., and apparently 
within basal Gardeau. 

F. Houghton, 1914 (Buffalo Soc. Nat ScL Bull., vol. 11). The Dunkirk sh. Is dis
tinct enough to warrant our excluding it from the Gardeau. [He excluded It in 
his classlflcatlon, but stated that it merged with the Gardeau.] 

G. H. Chadwlck, 1923 (GeoL Soc Am. Bull., vol. 34, p. 69), applied Oardeau ah. to 
beds btw. Nunda and Grimes sss. In Cattaraugus and Allegany Counties, but placed 
Dunkirk sh. at a much higher strat. horizon, where it is stIU placed. 

In 1930 the U. S. Geol. Survey adopted, for use in its publications, Gardeau 
sh. memb. of Portage fm. for the beds underlying Nunda ss. ( tPortage ss. 
of some authors) and overlying Grimes ss. This is definition of N. Y. 
State Survey, 1931. (See W. Goldring, N. T. State Mus. Hdb. 10, p. 869.) 

G. H. Chadwlck, 1933 (Pan-Am. Geol., vol. 60. No. 2, pp. 96, 98, 193), proposed 
to restrict Gardeau to lower part of the Gardeau of previous repts and named the 
upper part Letchworth sh. 

G. H. Chadwlck, 1935 (Geol. Soc Am. BulL, vol. 46, No. 2, p. 352), included Gardeau 
and underlying Grimes In Chemung group. 

tGarden limestone. 
An abbreviated form of Oarden City Is. (Lower Ord. of Utah) employed 

by C. [R.] Keyes. 

Garden City limestone. 
Lower Ordovician (Beekmantown) : Northeastern Utah and southeastern 

Idaho. 
O. B. Richardson, 1913 (Am. Jour. ScL, 4th, vol. 36. pp. 407, 403). Oarden City 

la.—Thick- and thln-hedded gray Is., 1,000 ft. thick. Conformably underlies Swan 
Peak qtzite and overlies St. ,Charles la. with evidence of eroslonal uncon. Contains 
Beekmantown fauna. 

Named for exposures In Garden City Canyon, Rich Co., NE. Utah. 
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G a r d e n C r e e k p h y l l i t e . 

C a m b r i a n ( ? ) : S o u t h e r n c e n t r a l I d a h o ( B a y h o r s e q u a d r a n g l e ) . 

C. P . Roaa, 1932 (Idaho correlation chart compiled by M. G. WUmarth). Oarden 
Greek phyllite.—Intensely aheared and metamorphosed arglU. rocks a t least several 
hundred ft. thick. Base not exposed. Underlies Bayhorse dol. with uncon. ( 7 ) . 
Named for creek on which ChaUis la located. 

C. P. Roas, Oct. 31, 1934 (Geol. Soc Am. Bull., vol. 45, p. 941, etc.). Oarden 
Oreek phyllite.—Exclusively soft, easily weathered dark-gray, nearly black phylUte, 
locally slightly calc, with abundant serlclte on cleavage surfaces. Bedding Is 
represented by thin crenulated bands, visible only on close inspection. Several 
hundred ft. thick. Base nowhere exposed. Recognized only along inner gorges 
of Garden and Bayhorse Creeks, In N. par t of Bayhorse quad. Provisionally 
referred to Comb. No fosaUs. 

G a r d e n Gu lch m e m b e r (of G r e e n B i v e r f o r m a t i o n ) . 

E o c e n e : N o r t h e a s t e r n U t a h ( U i n t a B a s i n ) a n d n o r t h w e s t e r n C o l o r a d o 

(Garf le ld a n d R i o B l a n c o C o u n t i e s ) . 

W. H. Bradley, 1931 (U. S. G. S. P. P . 188). Oarden Oulch memb. of Oreen River 
^m.—Light-gray beds. Characteristic feature paper sh. with discrete laminae 
less than 1 mm. thick, which constitutes 20 to 40 percent ot memb. and occurs 
in unbroken units 20 to 70 ft. thick, intercalated with thicker units of flaky sh. 
and thickly laminated marlstone, some of which is shaly. Contains only a few 
beds of flne-grained ss. and slltstone. Total thickness 200± f t In Hells Hole 
Canyon, near Watson, Utah, and 700 ± ft. In Parachute Creek Canyon, N. of Grand 
VaUey, Garfleld Co., Colo. Overlies Douglas Creek memb. and underUes Parachute 
Creek memb. Named for thick exposures in bluffs near mouth of Garden Gulch, 
a short tributary of Parachute Creek, in sees. 7, 8, T. 6 S., R. 96 W., Garfleld Co., 
Colo. 

t G a r d i n e r I n t e r v a L 
P l e i s t o c e n e : S o u t h e a s t e r n M a s s a c h u s e t t s ( M a r t h a s V i n e y a r d , G a r d i n e r s 

i s l a n d , e t c . ) . 
A. C. Veatch, 1906 (U. S. G. S. P. P. 44). [See 1906 item under tOayhead 

interval. ] 

G a r d i n e r c lay . 
See G a r d i n e r s c lay . 

G a r d i n e r s c lay . 
P l e i s t o c e n e : S o u t h e a s t e r n N e w Y o r k (Long , G a r d i n e r s , a n d F i s h e r s I s 

l a n d s ) a n d i s l a n d s of s o u t h e r n N e w E n g l a n d (Block, N a n t u c k e t , M a r t h a s 
V i n e y a r d , N o M a n s L a n d , a n d p r o b a b l y C a p e C o d ) . 

M. L. Fuller, 1905 (Geol. Soc. Am. Bull., vol. 16, pp. 367-390). Oardiner clay 
(interglaclal), 30 to 160 f t thick. Conformably overUes Jameco gravel (glacial) 
and conformably underUes Jacob sand (interglaclal) on Fishers Island. Correlated 
with early part of Yarmouth stage of Mississippi VaUey. 

M. L. Fuller, 1906 (ScL, n. s., vol. 24, pp. 467-469). Oardiner clay.—In some 
places occurs as a single bed; in other places Is spUt Into a series of clays 
Interbedded with sands. Color varies from red through gray and brown to black. 
SmaU SheU fauna. Present on Long Island, Fishers Island, Block Island, Marthas 
Vineyard, Cape Cod, and Mass. coast to Boston. 

M. L. Fuller, 1914 (U. S. G. 's. P. P. 82). Oardiners clay, named for Gardiners 
Island, a t E. end of Long Island, on which several clay beds with Included sands 
are weU exposed at a number of places. Time of deposition Is called Oardinera 
atage. Outcrops at many places on Long Island, and is found on Robins, Plum, 
Fishers and Gardiners Islands. 

J . B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., 
vol. 52) . Oardinera clay occurs on Block and Nantucket Islands, Marthas Vine
yard, No Mans Land, and is doubtfully Identifled on Cape Cod. 

G a r d i n e r s s t a g e . 
T h e t i m e covered by d e p o s i t i o n of O a r d i n e r s c lay . 
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G a r d n e r d o l o m i t e . 
Mis s i s s ipp i an ( l o w e r ) : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. F. Loughlln, 1919 (U. S. G. S. P. P. 107). Gardner dol—Is recognized as a 
distinct .fm. because It contains a great variety of recognizable fossils, most of 
which were found on spur W. of Gardner Canyon. Fm. consists chiefly of flne-
gralned gray to dark blulsh-gray d o t ; small chert nodules In some beds; a few 
beds of black dense carbonaceous Is. Interstratlfled. Top Is mapped at base of 
lowest exposed black cherty beds of Pine Canyon Is. At or near top Is 100 ft. 
of black highly carbonaceous and pyritic shaly Is. Thickness 435 to 700 f t 
Overlies Victoria qtzite. Fossils are of Madison age, G. H. Girty says. 

Garfleld s a n d s t o n e . (Of C h e s t e r g r o u p . ) 

M i s s i s s i p p i a n : W e s t e r n c e n t r a l K e n t u c k y . 

A. F. Foerste. 1910 (Ky. Geol. Surv. Rept. Prog. 1908 and 1909, pp. 79, 84). Gar
fleld ss.—Chiefly ss., but locally replaced to considerable extent by clay. Thickness 
127 tt. Underlies Stephensport bed and overlies Clover Creek Is. in Meade and 
Breckinridge Counties. 

Accord ing to C. B u t t s , 1917 (Ky . Geol. Surv . , Miss , s e r i e s in w e s t Ky. , p . 8 7 ) , 

t h i s is C y p r e s s ss . 

N a m e d f o r Garfield, B r e c k i n r i d g e Co. 

Garfield f o r m a t i o n . 

P e n n s y l v a n i a n : C e n t r a l Co lo rado ( M o n a r c h - T o m i c h i r e g i o n ) . 

R. D. Crawford, 1913 (Colo. Geol. Surv. Bull. 4, p. 68). Garfleld fm.—In descend
ing order; (1) Dominantly qtzite with subordinate sh. beds; (2)- dominantly sh, 
with some qtzi te; (3) chiefly Is. with Interstratified black sh., 200 ft.; (4) black 
sh. with thin s trata of qtzite and impure Is., 700 t t . ; (5) qtzite and cgl. 30 ft. 
Total thickness 2,600 to 2.800 ft. Overlies Ouray Is. (Miss.-Dev.), with apparent 
conformity. Uncon. underilea Kangaroo fra. Named for Garfleld, Chaffee Co. 
Fossils [listed]. 

Garf ield f o r m a t i o n . 

P r e - C a m b r i a n : S o u t h w e s t e r n Sou th D a k o t a ( L a w r e n c e C o u n t y ) . 

J. O. Hosted and L. B. Wright, 1923 (Eng. and Min. Jour.-Press, vol. 115, pp. 793-
799, 830-843, and maps). Garfield fm.—Banded (black and red) flne-gralned hard, 
cherty ferruginous qtzite, in many places highly pyritlferous. Graphitic schists 
usually overlie the qtzite, and are also pyritlferous. The fm. is locaUy known as 
"Iron Dike," because of Iron content and loug dikelike outcrops. Thickness 60 ft, 
Believed to be of Keewatln age. Older than Pluma fm. and younger than 
Northwestern fm. 

D e r i v a t i o n of n a m e n o t s t a t e d , bu t occur s in L e a d dis t . , L a w r e n c e Co, 

Garfield s a n d . 
D r i l l e r s ' t e r m ; w e s t e r n P a . ; see u n d e r C h e r r y Orove s and . 

G a r i b a l d i vo lcan ic f o r m a t i o n . 

P l e i s t o c e n e : B r i t i s h Co lumbia . 

B. M. J. Burwash, 1918 (The geol. of Vancouver and vicinity, p. 77). 

t G a r l a n d cong lomera t e . ( I n P o t t s v i l l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

J. F. CarU, 1875 (2d Pa. SeoL Surv. Rept. I, pp. 38, 45-46). Ctarland cgl—The 
cgl. capping the hills a t Garland, Warren Co. [On p. 38 Is caUed Olean cgl. 
(Garland).] 

3. F. Carll, 1880 (2d Pa. Geol. Surv. Rept. I,, pp. 12-67). Oarland cgl is used 
in these pages as a convenient local geographical name for lowest memb. of 
Carbt Cgl. series In NW. part of State. I t Is apparently Identical with Olean 
cgl. of McKean Co. At Garland quarries, about 1 ml. NW. of Garland, it ia 
40 ft. thick, massive, coarse grained, obliquely bedded, yellow and white in 
some parts, iron stained In others, with pebbly horizontal layers and pockets, 
especIaUy in lower portion. Basal deposit of Pottsville cgl. 

R e p l a c e d by Olean cgl. m e m b . of P o t t s v i l l e fm., b e t t e r - e s t a b l i s h e d name . 
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G a r l a n d s a n d . 
D r i l l e r s ' t e r m for a s a n d of U p p e r D e v . ( C h e m u n g ) a g e in N W . P a . 

G a r l e y C a n y o n s a n d s t o n e m e m b e r (of Mancos s h a l e ) . 

U p p e r C r e t a c e o u s : C e n t r a l e a s t e r n U t a h ( B o o k Cliffs a n d W a s a t c h 

P l a t e a u ) . 

H. M. Spieker and J. B. Reeslde, Jr., 1925 (Geol. Soc Am. BuU., vol. 36, p. 438). 
Oarley Canyon aa. memb. of Mancos sh., 0 to 140 ft. thick, lies considerable 
distance below Emery ss. memb. of Mancos and considerable distance above Ferron 
ss. memb. In Wasatch Plateau. [Named for prominent exposures In walls of 
Garley Canyon, Carbon Co. Later repts give distance below Emery ss. as 400 
to 500 f t , and distance above Ferron ss. as 2,300 to 2,400 f t ] 

G a r n e r f o r m a t i o n . ( I n S t r a w n g r o u p . ) 

P e n n s y l v a n i a n ( A l l e g h e n y ) : N o r t h - c e n t r a l T e x a s ( B r a z o s R i v e r r e g i o n ) . 

B. H. SeUards, 1933 (Unlv. Tex. Bull. 3232, pp. 106, 108). Garner fm. has been 
proposed by G. Scott and J. M. Armstrong (ms. of geoL r e p t on Parker Co.) 
to Include lower part of Mineral Wells fm. of Plummer and Moore. Consists 
of a coal seam, shales, ss., and cgls. ; sorae thin lss. are present, one near middle 
of Mlngus memb. Thickness of fm. 400 to 500 ft. The Thurber coal with some 
associated thin lss. and shales marks the beginning of the fm. Next overlying 
this memb. la Mlngus memb., consisting of 250 or 300 ft. of sandy sh. The 
overlying Brazos ss. and cgl. (top memb. of Garner fm.) is 25 or 30 ft. thick. 
[On p. 106 SeUards listed, beneath the Thurber coal, the following members In 
Garner fm. (descending) : Goen Is., Plummer, 1929; Santo Is., Plummer, 1929; 
and Barton Creek Is., Plummer, 1929, preoccupied nnd discarded.] Type loc. 
Garner, Parker Co. 

P. B. Plummer and J. II. Hornberger, Jr., 1936 (Unlv. Tex. BuU. 3534, pp. 15-30). 
Oamer fm. was named by Scott and Armstrong (unpublished ms.) to include 
all s t ra ta in Brazos River section frora base of Thurber coal up to top of Brazos 
River S3. (25 to 75 ft. thick). The beds (145 to 210 ft. thick) btw. Thurber 
coal and Brazos River as. comprise the Mlngus sh. memb. The fm. Is a shallow-
water partly marine, partly fluviatile, and partly -lacustrine deposit I t is 
uncon. on Millsap Lake fm. 

G a r n e t R a n g e f o r m a t i o n . 

P r e - C a m b r l a n ( B e l t s e r i e s ) : C e n t r a l w e s t e r n M o n t a n a (Missou la to H e l e n a 

r eg io i l ) . 

C. H. Clapp and C. F. Deiss, 1921 (Geol. Soc. Am. BulL, vol. 42, p. 681, flgs. 2, 3 ) . 
Garnet Range fm.—Chiefly qtzites^of dilTerent colors and types, but including 
some argiUite and ss. Thickness 7,600 f t Conformably underiles Sheep Mtn. fm. 
and overlies McNamara fra., all included in Missoula group. [Detailed section 
given.] Type loc. on N. side of Blackfoot Canyon from Johnson Gulch 2 mL B. 
of Bonner eastward to 1 ml. from mouth of West Twin Creek. Blackfoot Canyon 
forms NW. bdy of Garnet Range, the W. part of which Is comfioaed largely 
of rocks of Garnet Range fm. 

t G a r n e t t l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

B. Haworth and M. Z. Kirk, 1894 (Kans. Univ. Qua r t , vol. 2, pp. 110, 120-121). 
Hard compact Iss., separated into two parts by S to 10 ft. of sh. Here called 
Burlington or Oamet t Is., ultimate choice of name being left to future. Overlies 
Le Roy scales. Separated from higher Strawn Is. by 76 to 100 ft. of sh. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. Mines, vol. 13). "Garnett Is." 
of Kans. Includes (descending) Stanton Is., Vilas sh., and Plattsburg Is. 

N. D. NeweU, 1936 (Kans. Geol. Surv. BuU. 21, p. 70). Moore's restricted Lansing 
group, to Include only Stanton Is., Vilas sh., and Plattsburg Is., corresponds to 
Gamett Is. ot early Kana. Surv. The revival of Oamett might not be desirable, 
however, Inasmuch as the term has been used for several different units and 
has never had wide acceptance. 

N a m e d for G a r n e t t , A n d e r s o n Co. 
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G a r n u a u se r ies . 
A t e r m i n t r o d u c e d by C. [R . ] K e y e s for a p a r t of t h e p re -Camb. rocks of 

N. Mex. (See h i s Conspec tus of geol. fms . of N, Mex., 1915, pp . 4, 7. 
D e r i v a t i o n of n a m e n o t s t a t e d . ) 

G a r r a r d s a n d s t o n e . ( I n E d e n g roup . ) 
U p p e r Ordov ic ian : C e n t r a l K e n t u c k y . 

M. R. Campbell, 1S98 (U. S. G. S. Richmond folio. No. 46, p. 2) . Garrard ss.— 
Calc. ss. and sh. or mudstone. 70 to 130 ft. thick, gr.^ding Imperceptibly into 
Richmond fni. above and into Winchi.'Ster Is. below. 

A. M. Miller, 1905 (Ky. Geol. Surv. Bull. 2, pp. 8-23). Garrard substage (top dlv. 
of Eden stage of central Ky.) consists of 65 ft. of flne grained ss. with concretion
ary layers In middle. ' To N. ss. Is wanting at this horizon. Lower part of 
Eden stage consists of 200 ft. of blue sh. and thin U'S., overlying Winchester 
substage [restricted to lower 40 ft. of Campbell's Winchester]. The lower beds 
of Eden age were named Million sh. by J. M. Nickles in 1905. This sh. underlies 
Garrard ss. 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7). Garrard as. ot Richmond folio [as 
mapped?] includes Mount Hope bed and Point Lick bed. 

G. C. Matson, inon (U. S. C. S. W. S. P. 2:i.S). Onrrard ss. memb. of Eden sh.— 
Upper part of Eden .̂ h. In S. part of Blue Grass region, Ky. Consists ot shaly 
sss., in some places concretionary, having max. thickness of 150 ± ft. Thins 
gradii.nlly to N. Lower part of Etieii consists of blue sb. with sandy layers and 
locally beds of Is. 

N a m e d for G a r r a r d Co. 

G a r r e t t congloniei-nte. 
L o w e r C r e t a c e o u s ( C o m a n c h e .series) : N o r t h e a s t e r n New. Mexico. 

C. [R.] Keyes. ini,'> (Iowa Aciiil. Scl. P roc . vol. 22, pp. 257-259; Conspectus of geol. 
fms. of N. iMcx.. pp. 2. 7). Garrett cgl., 50 ft. thick, basal memb. of Early Cretacic 
section in NE. N. .Mex. and SW. Kans. [Derivation of name not stated. Keyes has 
also applleu the name In Colo. He describes It a.s older than Kiowa sh.] 

G a r r e t t Mill s a n d s t o n e m e m b e r (o t War . saw f o r m a t i o n ) . 

Ml. ' is iss ippian: S t m t h e a s t e r n K e n t u c k y and n o r t h e r n c e n t r a l T e n n e s s e e 

(Ove r ton C o u n t y ) . 
C. Butts. 1922 (Ky. Geol. Surv., sor. 6, vol. 7. pp. 89, 107, 122). Garrett Mill ss. 

memb.—Generally fla^'gy as., 5 to 10 ft. thick. Is persistent throughout northern 
Overton Co. and thence as far N. as Pulaski Co., where it is represented by a few 
inches of sandy l.'i. at top of the Warsaw in bluff of Cumberland River Just N. of 
Burnside. It is the only ss. in a considerable thicknpss of Is., and extends over 
several counties (Overton Co., Tenn.. to Pulaski Co., Ky.). Is top memb. of War
saw fm. Lies stratigraplilcally higher than Somerset sh. merab. of Warsaw. [Page 
122 shows a few ft. ot sh. btw. St. Louis Is. and Garrett Mill ss.] Named for expo
sures at Garrett Mill, on Eagle Creek, 3 ml. N.-NB, of Livingston, Overton Co., 
Tenn. The mill stands on the ss. 

G a r r i s o n s h a l e . ( I n Counci l Grove g roup . ) 

P e r m i a n : Ea.s tern K a n s a s , n o r t h e r n O k l a h o m a , and s o u t h e a s t e r n N e b r a s k a . 
C. S. Prosser, 1902 (Tour. GeoL, vol. 10. p. 712). hlorena shales below (2 to 13 ft. 

thick) and Neosho nicinb. above (130 ft. thick), with aggregate thickness ot 140 to 
145 ft., are now united to form Garrison fm., sb named on account of good exposures 
from Garrison S. In Big Blue Valley. 

T h i s n a m e w a s con t inued in use for m a n y y e a r s . I n 1936 (Kan.s. Geol. 
Surv . BtUl. 22, pp. 50, 251) R. C. Moore d i s c a r d e d t h e n a m e , t r e a t i n g t h e 
n u m e r o u s na ined .'Subdivisions in to which i t h.id in r ecen t y e a r s been dif
f e r e n t i a t e d a.>< tii>s. w i t h i n Coui|c:iI Grove grotip. T h e U. S. Geol. Su rv . 
l ias not ye t had occasinii to r econs ide r r e t a i n i n g t h e n a m e for i t s pnb-
l ica t ions . 

N a m e d for exixi.sures a t G a r r i . s o n , I 'o t tawi i t i imle Co., K a n s . 
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G a r t l a n d oil s and . 
D r i l l e r s ' t e r r a ; w e s t e r n P a . ; see u n d e r C h e r r y Grove s and . 

G a r v i n beds . 
P e r m i a n : C e n t r a l s o u t h e r n O k l a h o m a ( G a r v i n C o u n t y ) . 

A. R. Denison, 1923 (A. A. P. G. Bull., vol. 7, No. 6, pp. 627-644). Oarvin b e d s . -
Upper part of subsurface Perm. In Robbcrson fleld, Garvin Co. Consists of 1,200 
ft. of "red beds," gumbo, ami gravel with one or two la, beds, one of which, occurring 
from 950 to 1,000 ft. depth, is recorded as present in raost of early weUs drilled tor 
which accurate logs were made. Carries a few water sands near surface. Overllea 
Mauldln beds and underlies Perm, shales and ssa. 

G a r y m o r a i n e ( a l so m o r a i n i c s y s t e m ) . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : Sou th D a k o t a , N o r t h D a k o t a , M i n n e s o t a , 

I o w a . 

T. C. Chamberiin, 1883 (U. S. G. S. 3d Ann. Rept., p. 393). Next later than Altamont 
moraine. Named for development In vicinity of Gary, Deuel Co., S. Dak. 

See al.so F . L e v e r e t t ' s m o r a i n e m a p in U. S. G. S. P . P . 161, 1932. I s of l a t e 
W i s c o n s i n age . 

G a s c o n a d e d o l o m i t e . 
L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : E a s t e r n a n d c e n t r a l Missour i . 

F. L. Nason, 1892 (Mo. Geol. Surv. vol. 2. pp. vli, 12, 93, 114-115, pi: I I I ) . Gascon
ade Is.—Great series of Is. beds Interstratified with thin beds of as. tha t underlie 
Roubldoux ss. In Ozark uplift and compose lower fm. of Ozark series. Includes 
3d and 4th Mag. lss. and separating sss. of earlier repts. 

A. Winslow, 1894 (Mo. Geol. Surv. vols. 6 and 7), and 1895 (Am. GeoL, voL 15, pp. 
81-89), stated that Gasconade Is. underlies Roubidoux or Saccharoldal [7] ss. and 
includes Jefferson City Is., Moreau ss., Osage Is., Cole Camp as., and Proctor Is. 

S. H. Ball and A. F. Smith, 1903 (Mo. Bur. GcoL and Mines vol. 1, 2d ser.). Oaa-
conade Is.—Whitish or grayish cherty and noncherty dol. with beds of chert and 
occasional sss. Thickness 250 ft. ls = Third Mag. Is. of Swallow. Underlies St.-
Elizabeth fm. fRoubidoux] and overlies Gunter ss. [This definition was followed 
by S. H. Ball, 1904 ; C. F. Marbut, 1904 ; E. R. Buckley and H. A. Buehler, 1904 ; 
E. M. Shepard, 1904; E. R. Buckley, 190.5; II. A. Buehler, 1907; and C. [R.] Keyes, 
1914.1 

H. F. Bain and E. O. Ulrieh, 1905 (U. S. G. S. Bulls. 280, 267). Oaaoonade Is.— 
Chert-bearing dolomitic iss. and sss., 450 to 650 ft. thick. Underilea Roubldoux fm. 
and overlies Elvins fm. Is = 3d and 4th Mag. lss. and 3d ss., aIsa=Le8ueur Is. 
Includes O.-iage Is., Gasconade Is., Cole Camp ss., Gunter ss. and Proctor Is. [This 
definition waa followed by G. H. Scherer, 1905,] 

E. R. Buckley, 1908 (Am. Min. Cong. Rept. Proc. 10th Ann. aess., p. 286) . Gas
conade of Mo. underlies Roubldoux and uncon. overlies Proctor. [This definition 
of Gasconade (which Includes Gunter ss. memb. at base) was followed by C. F. 
Marbut, 1908; E. R. Buckley, 1909; R. S. Bassler, 1911; B. O. Ulrieh, 1911; G. W. 
Crane, 1912; H. A. Buehler, 1017; C. L. Dake, 1918; E. B. Branson, 1918; M. B. 
Wilson, 1922 ; H. A. Buchler, 1022 ; and E. B. Branson, 1923 ; and it was for many 
years the accepted definition of U. S. Geol. Survey.] 

H. S. McQueen, 1930 (Insoluble residues as a guide In stratlKraphlc studies, Mo. Bur. 
Geol. and Mines, separate). Gasconade fm. reatricted.—Dol., light colored, flnely 
crystalline with characteristic hard blue cher t Thickness 140 to 200 ft. Chert Is 
dominant constituent; much of it is vitreous and quartzose, but lacks the even 
glassy texture of the Eminence and to some extent the chert of the Van Buren, 
and It Is also darker than any similar material In Van Buren or Eminence. Uncon. 
underlies Roubldoux fm. and uncon. overlies Van Buren fm. [See further explana
tion under Van Buren fm. This is deflnition of Gasconade dol. that has been 
adopted by Mo. Geol. Survey and Is now followed by U. S. Geol. Survey.] 

N a m e d for e x p o s u r e s on G a s c o n a d e R ive r , c e n t r a l Mo. 

G a s c o n s f o r m a t i o n . ( I n C h a l e u r se r ies . ) 

S i l u r i a n ( N i a g a r a n ) : Quebec (Gasi)e P e n i n s u l a ) . 
C. Schuchert nnd J. D. Dart, 1926 (Canada Geol. Surv. Bull. 44 p. 48). 
S. A. Northrop, 19;!2 (GiHil. Soc. Am. Bull., vol. 4:i. No. 1. p. 271). Fauna of Gascons 

frn., of middle Sli. Chaleur series, is transitional btw. Clinton and Lockport. 
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Gaspe series. 
Devonian and Mississippian: Quebec. 
W. E. Logan, 1863 (Canada Gcol. Surv. Repts 1843-63, pp. 406-453, 880-886). 

Oaape aeries.—Is Middle and Upper Sil., Dev., and Lower Carbf. Includes Gaspe 
Is., Gaspe ss., and Bonaventure fm. 

S u b s e q u e n t w r i t e r s ass igned G a s p e Is. a n d Gaspe ss. to Dev. a n d B o n a v e n t u r e 

fm. to l a t e Miss . 

G a s p e s a n d s t o n e . 
D e v o n i a n : Quebec. 

W. E. Logan, 1863 (Canada Geol. Surv. Repts. 1843-63, pp. 394-404). Oaspe aaa., 
Dev., Canada. Included in Gaspe series. 

C. Schuchert, 1930 (Am. Jour. Scl., 5th, vol. 20, pp. 174-175). Oo«pe ass. are late 
Dev. 

C. H. Kindle (1936) stated fo.ssils of lower memb. of Gaspe ss. are probably Middle 
Dev. (See under Malbaic cgl.) 

G a s p e l imes tone . 

D e v o n i a n : Quebec. 

W. E. Logan, 1863 (Canada Geol. Surv. Repts 1843-83, pp. 390-394). CFaspe Ua.— 
Middle and Upper Sil., Canada. 

J. M. Clarke, 1908 (.\. Y. Slate .Mus. Mem. 9, p. 20). Gaspe Isa. of Quebec are Dev. 
F. J . Alcock. 1922 (Canada Gcol. Surv. Summ. Rept. 1921, pt. D, p. 81), and 1926 

(Canada Geol. Surv. Summ. Rept. 1924, pt. C. p. 139). Gaspe la. of Quebec is Dev. 
W. A. Parks, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 787). Gaape la. aeriea embraces 

Grand Greve, Cape Bon Ami, and S t Alban. 

G a s p e r f o r m a t i o n . ] 

G a s p e r oo l i t e . j ' ^ ^ ^ ^ ' ' ^ ^ ^ ' ^ ° " P ) 

M i s s i s s i p p i a n : K e n t u c k y , s o u t h w e s t e r n Vi rg in ia , Tennes see , a n d n o r t h e r n 

A l a b a m a . 

C. Butts, 1917 (Ky. Geol. Surv. Mississippian fms. of western Ky., pt. 1, pp. 64-84). 
Gasper oolite.—Thick-bedded Is. and oolite, and In parts of Breckinridge Co. (also 
in Meade, Hardin, Grayson and perhap.'; Hart Co.) it Includea, near middle, tho 
Sample ss. memb., which has a max. thickness of 40 f t Total thickneaa of fm. 
100-f ft. Replaces Ulrlch's "Tribune Is." Is not known W. of E. part of Critten
den Co., Ky. Rests uncon. on Fredonia oolite memb. of Ste. Genevieve Is., the 
Intervening Rosiclare and Ohara members of the Ste. Genevieve and the Bethel as. 
being absent. Is older than C.vpiess sa. Thc'Rldenhower sh. l s = l n part a t least 
Go.sper oolite and possibly Is represented In only upper part of Gasper fm. Named 
for exposures In bluffs along Gasper River in Warren Co., Ky. 

C. Butts, 1926 (Geol. Surv. Ala., Spec. Rept. No. 14), defined Gasper fm. ot that 
region as underlying Cypress ss. and overlying Bethel ss. 

A. H. Sutton and J. M. Weller, 1932 (Jour. Geol., vol. 40, No. 5, pp. 430, 439-441). 
Uncertainty regarding the beds which Butts himself Intends to include within 
typical Gasper has made it impos.sible for writers to recognize "Gasper" as a valid 
fm. name. Therefore Oirkin is proposed as a designation for beds of Renault and 
Paint Creek age in that part of West. Ky. where the Bethel (Sample) ss. is not 
developed. [See under Oirkin fm.] 

Oafepereau formation. 
Carboniferous: Nova Scotia. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc and Trans., 2d ser.. vol 8, sec 4, p. 210). 

Gasport limestone member (of Lockport dolomite). 
Silurian ' Western New York and Ontario. 
E. M. Kindle, 1913 (U. S. G. S. Niagara Falls folio. No. 190). Gasport Is. memb.— 

Light-gray to white coarse-grained semicrystalllne crinoldal Is., generally non
magneslan. Thickness 6 to 20 ft. In literature has been called Lower Niagara Is., 
Lockport Encrlnal marble, and Crinoidal Is. Overlain by dark-gray to chocolate-
colored saccharoldal dol.; underlain by drab mag. Is. [later named De Cew Is.]. 
Named for exposures at Gasport, Niagara Co., N. Y. 
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G a s p o r t s h a l y c h a n n e l . 
S U u r i a n : W e s t e r n N e w York . 
R. Ruedemann, 1925 (N. Y. State Mus. Bull. 265, pp. 5-14). Oaapori ahaly channel.— 

Is Intercalated In Lockport Is., but faunule differs entirely from that of surround
ing Lockport Is. The channel rock Itself, for most part, constats of calc and 
arglll. sh., sandy near top, and containing six thin layers of shaly Is. By its 
dark-brown color it contrasts strikingly with the light-huff Lockport Is. Passes 
lateraUy, with a jaggt'd margin of interlocking layers, into coraUIne and crinoldal 
beds of Lockport Is. and therefore represents an original depression btw. the reefs. 
Probably represents the filling ot a depression or lagoon. 

G a s s e t t s sch is t . 
Uppe r C a m b r i a n ( ? ) : S o u t h e a s t e r n V e r m o n t ( W i n d s o r C o u n t y ) . 

C. H. Richardson, 1929 (16th Rept. V t State GeoL, pp. 210, 225). Oaaaetta schiat.— 
Silvery white, highly garnetlferous, m'uscovlto schist; scaly texture, or muscovlte is 
arranged in parallel plates and Is by far the most abundant constituent. Is a highly 
metamorphosed sediment, which In certain outcrops has been affected by intrusives 
bearing boron and fluorine. Is a new and the oldest memb. of Upper Camb. MIssls
quoi group. Underlies the typical sericite schists and qtzites of that group, of 
which it Is the lower raemb. Overlies Bethel and Cavendish schists. Outcrops a t 
Gassetts [Ludlow quad.] In N. part of Chester [Twp], and at other places [men
tioned] in Reading, Cavendish, Baltimore, and Chester Twps. Assigned to Upper 
Camb. 

See a l so C. H . R i c h a r d s o n , 1931 (17th R e p t V t S t a t e GeoL, p p . 198, 223 ) . 
Also IS th Rep t . Vt . S t a t e Geol., w h e r e R i c h a r d s o n a n d J . E . M a y n a r d 
s t a t e tyi ie loc. is j u s t N. of G a s s e t t s r a i l r o a d s t a t i on . 

G a s t i n e a u vo lcan ic g r o u p . 

T r i a s s i c ( U p p e r ) : S o u t h e a s t e r n A l a s k a ( J u n e a u r e g i o n ) . 

G. C. Martin, 1926 (U. S. G. S. BuU. 776, pp. 92, 247, chart opp. p. 120). Oaattneau 
volcanic group.—In descending order, si., andesltic tuff, calc sL with Upper Triassic 
fossils, and andesitlc lava with local lenses of si. Thickness possibly 5,000 ft. 
Assigned to Upper Triassic. OverUes Perseverance si. and underlies Thane volcanic 
group. 

N a m e d for G a s t i n e a u Peak , w h i c h is in mids t of the g roup . W h e t h e r the 

w h o l e g r o u p is Uppe r T r i a s s i c is n o w cons ide red ques t i onab le . 

G a t e s l imes tone . 

S i l u r i a n : W e s t e r n N e w York. 

G. H. Cbadwick, 1918 (Geol. Soc Am. Bull., vol. 29, pp. 335, 356, 358, 359, 380, 
381, 364). Oates la.—About 20 ft. of beds a t Rochester, heretofore included In 
Rochester sh., which apparently are absent a t Niagara, and which are really a 
Is., being quarried aud sold as such. Are uncon. overlain by Decew (basal) 
raemb. of Lockport dot, and are separated from Rochester sh. [restricted] below 
by a perfectly clean-cut Une or clay seam. Carry few fossils except Lingula 
lamcllata. Named for town [In Monroe Co.], in which the beds appear In the 
canal prism. Probably continues to thicken E. of Rochester under the drift 
and is very likely the rock forming the falls a t Wolcott village. Present at 
Ontario, N. Y., and at Walllngton and probably a t Red Creek [both In Wayne 
Co.] ; also doubtfully identifled a t South Granby and Brewerton, N. Y., and a t 
HamUton, Ont. Absent in Lakeport well [Madison Co.]. 

G a t e s f o r m a t i o n . 

C r e t a c e o u s : B r i t i s h Co lumbia . 

F. H. McLearn, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. B ,p . ' 6) . 

G a t e s b u r g f o r m a t i o n . 

U p p e r C a m b r i a n : C e n t r a l P e n n s y l v a n i a ( B l a i r to C e n t e r C o u n t i e s ) . 

C. Butts, 1918 (Am. Jour. Scl.. 4th, vol. 46, pp. 527, 534, 537; name proposed 
by E. S. Moore). Oalesburg fm.—Thick-bedded steely-blue, coarsely crystaiUpe 
doL, with many Interbedded qtzite layers up to 10 ft. thick ; contains considerable 
slllclfled oolite, also, near middle, Ore Hill Is. memb., and at base Stacy dol. memb. 
Underiles Mines dol. and overlies Warrior Is. Named for Gatesburg Rldge, Center Co. 
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Gatesville formation. (In Fredericksburg group.) 
Lower Cretaceous (Comanche) : North-central Texas. 
S. A. Thompson, 1935 (A. A. P. G. Bull., vol. 10, No. 10, pp. 1508, 1530, 1531-1533, 

1636). Edwards Is., Comanche Peak Is., and Wiilnut clay of Fredericksburi; group 
are In par t contemp. with one another and contain essentially same fauna. 
They are here treated as memberd of Gatesville fm., new name for lower par t of 
Fredericksburg group, the Kiamlchi clay being upper fm. of that group. [It Is 
StlU a debated question whether Kiamlchi should be Included in Fredericksburg 
group.] Type loc. is near State Training School for Boys N. of Gatesville, 
Coryell Co\ 

W." C. MendenhaU, 1935 (p. 1537 ot book cited above) questioned usefulness of this 
name. 

G a t e w a y f o r m a t i o n . 

P r e - C a m b r i a n : S o u t h e r n B r i t i s h Co lumbia a n d n o r t h w e s t e r n M o n t a n a 

( G a l l o n R a n g e ) . 

R. A. Dsly. 1912 (Canada Geol. Snrv. Dept. Mines. Mem. 38, maps 2, 3, 4). 
Gateway fm.—Chiefiy thln-bcdded sillci-ous inetargillite; some dol. at base. 
[Younger than Purcell lava and Slyeli fm.] 

R. A. Daly. 1913 (Canada Dept. Int. Rept. Chief Ast. 1910. vol. 2, pp. 107. 136, 
178). Galen-ay fm.—Chiefly metargillite and qtzite. Upper raerab. (1,850 ft.) 
consists of thln-lM'ddcd highly siliceous raetargilllte interstratlfled with sub
ordinate more or less serlcitic metasandstone ; c.irries abundant salt crystal casts, 
and is almost certainly contemp. with lower part of Klntla fm. Lower memb. 
(125 ft.) consists of dot , ss.. Is., qtzite. metargillite, and at once su.cgests 
possible identity or origin with Sheppard fin. The fm. Is well exposed on heights 
E. of Gateway, Mont, and overlooklni: Tobacco Plains. Rests conformably on 
Purcell lava, and grades into overiying Phillips fm. 

G a t o fo rma t ion . 
Pliocene: Dominican Republic. 

C. J. Maury, 1931 (Sci., n. s., vol. 73, p. .42). 

G a t u n fo rma t ion . 
Miocene ( m i d d l e ) : P a n a m a . 
E. Howe, 1007 (Isthmian Canal Comm. Rept , pp. 108-138). 

G a u t r e a u f o r m a t i o n . 
M i s s i s s i p p i a n : N e w B r u n s w i c k ( S t o n y Creek oil a n d gas field). 

G. W. H. Norman, 1932 (Canada Geol. Surv. Econ. Gool. ser.. No. 0, p. 170). 

Gnuv in a n d e s i t e . 
Age (? ) : New B r u n s w i c k . 
F. J. Alcock, 1935 (Canada Dept. Mines Geol. Suiv. Bur. Eion. Gool. Mem. 183, 

p. 72). 

Gav i l an . 

See Gobi lav Is. 

Gav io ta f o r m a t i o n . 
Eocene a n d Oligocene ( ? ) : S o u t h e r n C a l i f o r n i a ( S a n t a B a r b a r a C o u n t y ) . 

W. L. Efllnger. 1935 (Pnn-Am. GeoL, vol. 64. No. 1, p. 75). Oariota fm. is pro
posed for that asseniblnge of marine strata falling within "TurriteUa variata 
zone" of Woodring In Santa Ynez Range, Santa Barbara Co. Type area Is W. 
of Gaviota Pa.-ss. and type loc. Is designated as Canada de Santa Anita, where 
the fm. consists of 1585 ft. of sss. and siltstones overlying Tejon fm. (Eo.) and 
underlying Sespe fm. Lower part of fm. is believed to be Eo. ; upper part may 
include some OUg. 

H. G. Schenck and R. M. Kleinpell. 1935 (p. 76 of book cited above). Micro
fossils and strat. relations suggest Gaviota fm. Is late Eo. 

See a lso u n d e r Refugiau s tage . 

t G a y H e a d c lays . 
T r a d e n a m e app l i ed to l i a r t of C r e t depos i t s of .Marthas V i n e y a r d , M a s s . 
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tGayhead Interval. 
Pleistocene: Southeastern Massachusetts (Gay Head, Marthas Vineyard, 

etc.). 
J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept, p t 1, pp. 975-988). Oay 

Head interval of erosion and folding separates Sankaty beds (interglaclal) from 
succeeding Tisbury [Manhasset] beds (glacial). 

A. C Veatch, 1903 (Jour. GeoL, vol. 11, pp. 768-778). There Is nothing on Long 
Island which can clearly be referred to Gayhead interval except by Inference. 

A. C. Veatch, 1908 (U. S. G. S. P. P. 44). As the name Gay Head belongs more 
properly to the folding than to the erosion interval which followed, the name 
Oardiner interval is suggested for the latter, from Gardiner Island, where the 
truncal!^ folds can be well observed. 

Gaysport member. (In Conemaugh formation.) 
Pennsylvanian: Southeastern Ohio (Muskingum (3ounty). 
W. Stout, 1918 (Ohio Geol. Surv., 4th ser.. Bull. 21, p. 258). Oayapori memb,— 

SiUceous Is. or calc. ss. Marine fossils. Thickness 0 to 2 4 ft. Lies 20 ft. 4 in. 
below horizon of Duquesne coal and 16 ft 3 in. above Ames Is. Occurs locaUy 
In Muskingum Co. Best developed in vicinity ot Gaysport, Bluerock Twp., 
Muskingum Co. 

Gazley Creek sands and clays. 
Eocene: Southern central Texas (Bastrop County). 
W. A. Price and K. V. W. Palmer, 1928 (Jour. PaL, vol. 2, p. 22), loosely applied this 

name to gray ss. containing a Cook Mtn fauna and to overlying sands and clays 
on S. bank of Colorado River at mouth of Gazley Creek, In W. edge of SmIthvUle, 
Bastrop Co. 

tOebo formation. 
Upper Cretaceous: Northwestern Wyoming (Park County). 
D. F. Hewett, 1914 (U. S. G. S. Bull. 541, pp. 91, 100). Oebo fm.—Massive ss., buff 

near base and white near top, separated by thin beds of sh.; near base 1 or more 
coal beds. A few plants and Invertebrates of Montana types. Thickness 1.120 ft. 
along Shoshone River and to S. Underlies Meeteetse fm. and overlies Colorado sb. 
Named for Gebo, near ThermopoUs, near which extensive mining operations have 
been conducted on a coal bed near base of fm. 

Later work proved this fm. is same as Mesaverde fm. of Colo., and it was 
therefore discarded and mapped as Mesaverde on 1924 geol. map of Wyo. 

Gemini limestone. 
Ordovician: (Antral northern Utah (Tintic district) . 
G. W. Crane, 1915 (Am. Inst. Min. Engrs. BuU. 106, pp. 2149-2151). Gemini !».— 

Forty-five or more relatively thin alternating horizons of blue, gray, Ught-gray, and 
white Is., of varying texture and hardness, but all generally distinctly bedded. 
Thickneaa 902 f t UnderUes Chief Consolidated Is. and overlies 920 ft. of white 
lime sh. [later named Opohonga is. The fm. was evidently named for Gemini mine.] 

The Chief (IJonsolidated and Gemini lss. of Crane compose Bluebell dol. 

Genesee group. 
Upper Devonian: New York, Pennsylvania, Maryland, northern West Vir

ginia, and across western Virginia. 
L. Vanuxem, 1842 ((Jeol. N. Y., pt. 3, pp. 168-169). Oeneaee al.—A black arglll., 

flssUe mass., appropriately a mudrock. Is the Black sh. and s i and Upper Black al. 
of repts. Thickness 100 ft Underiles Portage or Nunda group (which includes 
Cashaqua sK, Gardeau and Portage groups, and Sherburne flagstone and sb.), and 
OverUes TuUy is. 

I n succeeding years the names Genesee beds, Genesee sh., and Oenesee group 
were applied to the beds btw. Portage group and Tully is., but bdy btw. 
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the Portage and Genesee was by some placed at top of a so-called "Lower 
Black Band" and by others a t base of or 10 to 15 f t below base of this 
"Band." In 1903 (N. Y. State Mus. Hdb. 19, p. 23) J. M. Clarke intro
duced Middlesex black shales for the "Lower Black Band" and Rhine-
street black sh. for the "Upper Black Band," both of which, "for pale
ontologic reasons," he included in Portage group. In 1904 (N. T. State 
Mus. Bull. 63) J. M. Clarke and D. D. Luther applied Genesee beds to 
strata btw. Middlesex sh. and Tully Is., which they divided into Standlsh 
flags and shales ( top), 15 f t ; West River sh.; Genundewa or Styliola Is.; 
and Oenesee sli., the latter defined as densely black bituminous sh. 95 ft. 
thick, resting on Tully Is. They s ta ted: I t was clearly this excessively 
black mass of sh. that it was intended [by HaU] to distinguish by the 
name Genesee, and it is here proposed to restrict Oenesee to this lower 
memb. only. [In several places in text (pp. 23 and 25) they casually 
alluded to restricted Genesee sh. as Gorham shales, probably from their 
occurrence a t or near town of Gorham. These casual references to Gor
ham were evidently not intended as a geol. narae, and they constitute tbe 
only known record of Gorham.] 

The broad use of Genesee was applied in many repts during succeeding 
years, but the repts.of (31arke and Luther continued to restrict the name 
to the beds btw. Genundewa and Tully lss., although they subsequently 
stated (N. Y. State Mus. Bull. 81, 1905, and N. Y. State Mus. Bull. 128, 
1909) that Genesee si. as originally deflned and as used by Hall included 
their restricted Genesee sh., the Genundewa Is., and the West River sh., 
but that [1905 citation] it has seemed best to retain that name [Genesee 
sl.'i in application to lower part of the series as exhibited on Genesee 
River, for the lower beds are highly bitu.minous and regularly slaty, and 
it was to indicate this bituminous character that the rock series was 
specially and separately designated. C. A. Hartnagel's Hdb. 19 (1912) 
applied Oenesee in both the broad and the restricted sense. In 1920 
(Geol. Soc. Am. Bull., vol. 31, p. 118) G. H. Clhadwick proposed to replace 
the restricted Genesee sh. with Ocncsco block sh. The Middlesex sh. 
appears to have been consistently included in Portage group until K. E. 
Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, pt. 1, pp. 201-202), included it 
in the Genesee, in which he also included Tully Is. 

W. Goldring. 1931 (N. Y. State Mus. Hdb. 10. p. 369). adopted the restricted deflnl-
tton of Genesee (i. e. the basal memb., or Geneseo sh. of Chadwick) and included 
the overlying Genundewa Is., West River sh., and Standlsh sb. In Portage group; 
but Cooper (1935) used Geneseo, as deflned by Chadwlck, 1. c , for the sh. above 
TuUy Is. and below Genundewa Is. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2. p. 352), included all 
of above beds in Genesee group, and discussed fauna on pp. 310-1-. 

The U. S, Geol. Survey in March 1936, at request of W. H. Bradley (who 
had in preparation a rept (Bull. 8i)V»-A) on structure and gas possibilities 
in Steuben and adjacent counties in south-central N. Y.), adopted 
Oenesee group to Include the following fms. (descending) : Standlsh ss.. 
West River sh., and Geneseo sh. (redefined to include Genundewa is. 
lentil a t top) . 

Named for abundant exposures along Genesee River and Valley, N. Y., es\>e-
cially in gorge of Genesee River below Portage. 

Genesee Valley limestone and shales. 
Triassic: Northern California (Sierra Nevada). 
J. P. Smith, 1910 (Jour. Gool., vol. 18, chart opp. p. 220). Oeneasee Valley limestone 

and shales.—Triassic. Older than SaUor Canyon shales [restriction ? of Sailor 
Canyon fm.], and overlies Paleozoic 
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J. S. DIUer (U. S. G. S. Bull. 353, 1908) mapped the Triassic rocks of Genesee Valley 
region as iSicc(7rini7cr si. and Hosaclkua Is. Name probably derived frora occurrence 
In (Senesee Valley, B. of Genesee, Plumas Co. 

G e n e s e o s h a l e . ( I n Genesee g roup . ) 

U p p e r D e v o n i a n : N e w York . 

G. H. Chadwlck, 1920 (GeoL Soc. Am. Bull., vol. 31, p. 118). Oeneseo blach sh.— 
The name "Genesee " is in duplicate use for the group (Including the West River) 
and for the part beneath Genundewa is., which Is under water at Hall's type loc. 
To avoid confusion the variant (?ene«eo may be given to the latter, which Is 84 ft. 
thick in the fall on Fall Brook, Geneseo, N. Y. 

See a l so Q o r h a m sh. 

O. H. Chadwick, 1935 (GeoL Soc. Am. BuU., vol. 48, No. 2, p. 310). Geneseo black 
ah. goes out of section just before plunging under Lake Erie. 

G. A. Cooper and J. S. Williams, 1935 (GeoL Soc. Am. Bull., vol. 46, p. 824). 
Chadwlck's narae Ocneaeo is adopted for the black sh. overlying Tully Is. and 
underlying Geuundewa Is., because use of Oenesee in two senses is confusing. The 
Geneseo is 75 ft. thick in vicinity of type section of the TuUy, 100 ft. a t Cayuga 
Lake, 85 ft. In Genesee Valley, 2 ft. on Cazenovia Creek, Erie Co., and on shore 
of Ijake Erie consists of remnants a few inches thick. In Unadilla VaUey writers 
could not flnd it. 

T h e U. S. Geol. S u r v e y i n M a r c h 1936, a t r e q u e s t of W . H . B r a d l e y ( w h o 

h a s i n p r e p a r a t i o n a r e p t on s t r u c t u r e a n d g a s poss ib i l i t i es in S t e u b e n 

a n d a d j a c e n t c o u n t i e s in s o u t h - c e n t r a l N . Y . ) , a d o p t e d Oeneseo sh. f o r 

b a s a l fm. of Oenesee g r o u p , a n d redefined Geneseo by i n c l u d i n g i n i t , a t 

t op , G e n u n d e w a Is. lent i l . T h e G e n u n d e w a w a s i n c l u d e d in Geneseo s h . 

" b e c a u s e of i t s s m a l l t h i c k n e s s a n d t h e s i m i l a r i t y of i t s f a u n a to t h a t of 

t h e Geneseo, a n d because a t some p l aces i t cons i s t s of s e v e r a l l a y e r s of 

Is . s e p a r a t e d by b lack sh ." 

G e n e v a l i m e s t o n e . 
Midd le D e v o n i a n : C e n t r a l a n d s o u t h e a s t e r n I n d i a n a (She lby to J e n n i n g s 

C o u n t i e s ) . 

3. Collett. 1882 (Ind. Dept. Geol. nnd Nat. Hist, l l t h Ann. Rept , pp. 63, 81, 82) . 
Geneva la.—Buff mag. Is. (Cornlferous), 38 ft. thick, a t top of Dev. in Shelby Co. 
Overlain by glacial drift and underlain by 0 to 14 ft. of stratified Dev. rubble Is. 
(Cornlferous?) or by SU. strata. 

B. M. Kindle. 1901 (Ind. Dept. Geol, and N a t Res, 25th Ann. R e p t ) . Oeneva la.— 
Soft dark-buir to brownish flne-grained mag. Is., 3 to 30 tt. thick. Lies btw. 
Niagara and JeffersonvlUe Iss. Is = Shelby ixd of Foerste, which should be aban
doned. Believe Geneva Is. replaces Sellersburg and JeffersonvlUe to N. 

J . F. Newsom, 1903 (Ifld. Dept Geol. and N a t Res. 28th Ann. Rept.). Oeneva Is., 
2 to 30 ft. thick, to N. apparently replaces JeffersonvlUe and Sellersburg beds. 

T. C. Hopkins, 1904 (Ind. Dept. GeoL and Nat. Res. 2Sth Ann. Rept.). Jefferson
vlUe Is. includes Geneva la., Shelby beds, and HartsvIIie beds. 

E. M. Kindle, 1913 (Jour. GeoL, vol. 21, p. 313). Fauna of Geneva Is. Indicates It 
is of either Schoharie or Onondaga age, probably Schoharie. 

W. N. Logan. 1920 (Ind. Dept. Cons., Div. Geol. Pub. 8, btw. pp. 50 and 57), called 
the Is. beneath Silver Creek Is. Oeneva (Jefferaonville) la. 

K. R. Cumlngs, 1922 (Hdb. Ind. GeoL, pt. 4, Sep. Pub. 21, p. 466). Oeneva la. pt 
Collett may represent a facies of some part of the JeffersonvlUe. What actual 
relationships of Geneva and Jeffersonville-Sellersburg fms. are has not been satis
factorily determined. The Geneva may be a Uthologic facies of one or both of 
these fms., or, more Ukely, a distinct fm. older than the JeffersonvlUe. Ulrieh 
apparently correlates it with Schoharie, though his reasons are not stated. It 
occurs in Jennings, Decatur, Bartholomew, and Shelby Counties. 

N a m e d for Geneva , She lby Co. 

t O e n e v a q u a r t z i t e . 

L o w e r O r d o v i c i a n : N o r t h e a s t e r n U t a h ( n o r t h e r n W a s a t c h M o u n t a i n s ) . 
B. Blackwelder, 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 519, 526-527, 542). The 

Ogden qtzite as originally deflned has no existence. In Ogden Canyon 2 thick 
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beds ot qtzite appear to be separated by several hundred ft. ot sh. and Is. Geol
ogists of 40th Par. Surv. considered the lower of these to be Camb. The upper 
fm. was named "Ogden qtzite," and its age was thought to be approx. Dev. 
This classification stood unchallenged for more than a generation. A few years 
ago F. B. Weeks (unpublished rept, 1908), found Ord. fossUs In a qtzite and sh. fm, 
N. of Brigham. This qtzite was separated from the Camb. qtzite by a thick series 
of sh. and Is., and on this account Weeks considered It to be = "Ogden qtzite." 
But the "Ogden qtzite" in Ogden Canyon is now believed to be merely a alab of 
Camb. qtzite repeated by an overthruat. An early Paleozoic qtzite formerly cor
related with "Ogden qtzite" is widely distributed In Waaatch Mtns, and is now 
bereft of its name, since the typical "Ogden qtzite" must be ruled out. As It 
Is clearly exposed and well marked by fossils E. and N. of Geneva, it will be called 
the "qtzite at Oeneva." Seems to be best exposed in N. part of Wasatch Range. 
It is a cream-colored calc qtzite Interbedded with green sh. near top and bottom 
and altogether not over 400 ft. thick. It Is doubtless In this qtzite Weeks found 
Ord. fossils. The same fauna was found by writer at 2 points near Geneva in 
1909. [In footnote on p. 519 he calls this fm. Oeneva fm.] 

The name Geneva being preoccupied, G. B. Richardson in 1913 named the 
Ord. qtzite Swan Peak qtzite, the name by which it is now known. 

tGeneva sands. 
Pleistocene: Southeastern Alabama and Georgia. 
See description under tOzark sands. 
Probably named for Geneva or Geneva Co., SE. Ala. 

tGenevieve group. 
Mississippian: Missouri. 
H. S. Wllllaras, 1891 (U. S. G. S. Bull. 80, p. 189). Oenevieve group.—Geographic 

name proposed for Archimedes group of B. F. Shumard. Includes Chester, St. 
Louis [broad and abandoned usage], and most of Warsaw, the faunas of which are 
more closely aUied than they are to faunas ot the Keokuk and BurUngton. 

Includes Chester and Meramec groups of present terminology. 
Named for exposures in Ste. Genevieve Co. 

Genevieve limestone. 
An abbreviated form of Ste. Genevieve Is., employed by C. [R.] Keyes. 

Gennet Creek formation. (In Chester group.) 
Mississippian: Southwestern Indiana. 
M. A. HarreU, 1935 (Ind. Dept. Cons. Pub. No. 133, p. 78), Usted (but did not 

deflne) Oennet Creek fm., 10 to 35 ft. thick, as underlying Mount Pleasant ss. 
and overlying Bristow as. In previous repts the Mount Pleasant had been 
defined as resting on Bristow ss. 

Genoa moraine. 
Pleistocene (Wisconsin stage) : Southern Wisconsin and northeastern Illi

nois. Shown on moraine map (pl. 23) of U. S. G. S. P. P. 106. Named 
for Genoa Junction, Walworth Co., Wis. 

Genshaw formation. 
Middle Devonian: Northeastern Michigan (Thunder Bay region). 
A. S. Warthin, Jr., and G. A. Cooper, 1935 (Wash. Acad. Scl. Jour., vol. 25, No. 12, 

pp. 524-526). Genshaw fm.—Four persistent thin gray Is. beds, alternating 
with gray calc. shales, all containing a large sp. of Atrypa and Oypidula romingeri. 
Measured thickness, 51 ft. Underiles Klllians Is. and rests on clay shales of 
Ferron Point fm. Type loc, region around Genshaw School, sec. 13, T. 82 N., 
R. 8 E., Alpena Co. 

Gent facies. 
Name appUed by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 08, 

pp. 77, 178, etc., 1931) to a lithologic facies of his Carwood fm. in a 
par t of southern Ind. 
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Gentile Valley group. 
Pleistocene or late Ter t ia ry : Southwestern Idaho (Gentile Valley). 

A. C. Peale, 1879 (U. S. GeoL and Geog. Surv. Terr, l l t h Ann. Rept , pp. 612, 642, 
and map). Near one of our substations in Gentile Valley a coarse cgl. outcrops, 
which was horizontal and seemed to be older than the soft deposits in center 
of vaUey. In Portneuf Canyon a similar cgl. was noted, also on B. side of 
Cache VaUey. These beds I have provisionally designated Oentile Valley group. 

According, to G. R. Mansfield (personal communication) these l)eds may 

be Pleist. or may belong to Salt Lake fm. (Tert . ) . 

Genundewa limestone lentil (of Geneseo shale) . 
Upper Devonian: Western and west-central New York. 

J . M. Clarke, 1897 (N. T. State Geol. 15th Ann. Rept.). [The Is. in midst of 
Genesee sh. had for many years been called Styliola Is. (from its characteristic 
fossil), and described as somewhat concretionary, sometimes inclined to be shaly, 
composed almost whoUy of Styliola fisaurella, having a thickness of 0 to 4 
[8] f t (thinning out to B.), and lying from 20 to 86 ft. above base of the Genesee. 
In 1897 rept cited above Clarke referred to it as Genundewah or Styliola la. 
In 1903 (N. Y. State Mus. Hdb. 19. chart) Clarke used the following t i t l e : 
Oenesee ah. incl Genundewa la., while D. D. Luther (N. Y. State Mus. BuU. 69, 
p. 1001) referred to it as Styliola or Oenundewa la.] 

1. M. Clarke, 1904 (N. Y. State Mus. Mem. 6, pp. 199-214). The Genundewa or 
Styliola la. pt Genesee shales is a thin sheet sometimes interrupted, sometimes 
nodular, but virtuaUy continuous from Lake Erie to Seneca Lake. 

J. M. a a r k e and D. D. Luther, 1904 (N. Y. State Mus. BuU. 83, p. 28). Genundewa 
Is. or Styliola la.—Dark-gray soft shaly Is. in layers 2 to 10 Inches thick, separated 
by dark or black sh. Where purest is composed almost wholly of shells of 
Styliola (Styliolina) fissurella. Divides the mass of Genesee deposits Into nearly 
equal parts in Canandaigua and Naples quads. Typical outcrop on shore of 
Canandaigua Lake, at foot of Bare HIU or, as It should be termed, Oenundewa. 
[On map accompanying this rept the bill Is called "Bare Hill." It is in Yates 
Co.] Included in Genesee group, which is divided into (descending) : Standlsh 
flags and shales, West River sh., Genundewa or Styliola Is., and Genesee sh. 
restricted [which Chadwlck proposed (1920) be replaced by 0«ne«eo ahaie]. 

J . M. Clarke and D. D. Luther, 1905 (N. Y. State Mus. BulL 81, p. 5) . Genundewa 
la. named for Genundewa Point on Canandaigua Lake. 

See further explanation imder Oenesee sh. 

The U. S. Geol. Survey in March 1936, at request of W. H. Bradley (who 

has in preparation a rept on structure and gas possibilities in Steuben 

and adjacent counties in south-central N. Y.), adopted Geneseo sh. for 

basal fm. of Oenesee group, and redefined Geneseo by including in it, 

a t top, Oenundewa Is. lentil. The Genundewa was included in Geneseo 

sh. "because of its small thickness and the similarity of its fauna to that 

of the Geneseo, and Ijecause a t some places it consists of several layers 

of is. separated by black sh." 

George River limestone. 

Age (?) : Nova Scotia. 

H. Fletcher, 1878 (Canada GeoL Surv. Rept. Prog. 1876-77, p. 426). 

G e o r g e R i v e r l imes tone se r i e s . 

A g e ( ? ) : N o v a Scot ia . 

H. Fletcher, 1900 (Canada Geol. Snrv., Descriptive note on Sydney coal field, p. 5 ) . 

G e o r g e R i v e r s e r i e s . 

P r e - C a m b r i a n : N o v a Sco t i a . 

G. A. Young, 1913 (12th I n t Geol. Cong. Guidebook 1, p. 268). 

L a t e r r e p t s , by o t h e r geologis t s , a s s i g n e d the se rocks to p r e -Camb . 
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Georges Fork sandstone member (of Atoka formation). 
Pennsylvanian: Eastern Oklahoma (Muskogee and Mcintosh Counties). 
C. W. Wilson, Jr., 1935 (A. A. P. G. Bull., vol. 19, No, 4, pp. 503-520). Georges 

Fork sa. memb. of Atoka fm.—Tbln to massive-bedded ss . ; medium-grained; 
commonly greenish brown on fresh surface, weathering to brown; surfaces of 
bedding planes often covered with fucoidal markings. Fossils. Thickness 35 ft. 
Base lies 80 to 120 f t above Pope Chapel ss. memb. and top lies 60 ft. below Dirty 
Creek ss. memb., the Interyals being occupied by sh. Named for exposure E. of 
Georges Fork, In sees. 24 and 25, T. 12 N., E. 19 E. 

G e o r g e t o w n l i m e s t o n e . ( I n W a s h i t a g r o u p . ) 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : C e n t r a l a n d s o u t h e r n T e x a s . 

T. W. Vaughan, 1900 (U. S. G. S. Uvalde folio. No. 04). Georgetown la.—Name 
proposed by R. T. Hill for impure, yellowish, arglll. Is., 40 or more ft. thick, 
characterized by Kingena wacoenaia. Underlies Del Rio clay and overlies Edwards 
Is. Is equal In part to Is. formerly called Port Worth Is. Exposures very small. 

R. T. HUI, 1901 (U. S. G. S. 21st Ann. Rept., p t 7) . Upper 10 ft. of Georgetown U. 
correlates with Main Street Is. The rest of Georgetown has Uthologic aspect of 
Fort Worth Is. but Is paleontologic equiv. of Kiamltia clay. Duck Creek fm.. Fort 
Worth Is., and lower Denison beds. Thickness of Georgetown at Austin 49.9 ft. 
Underlies Dei Rio clay and overlies Edwards Is. 

J . A. Udden and C. L Baker, 1918 (Unlv. Tex. Bull. 44) . Del Rio clay = Grayson 
marls and Main Street is. 

L W. Stephenson, 1918 (U. S. G. S. P. P. 120, pi. 18). Del Rio clay=Grayson 
marl and probably Main Street Is. 

W. S. Adkins, 1920 (Unlv. Tex. Bull. 1866). Georgetown la. Includes equivalents 
ot lower part of Main Street Is., Pawpaw fm., Weno fm., Denton fm., For t Worth 
fm., and Duck Creek marl, but not of Kiamltia fm., which disappears at Brazos-
Colorado uplift. 

W. M. Winton and G. Scott, 1022 (Unlv. Tex. BuU. 2229, pp. 12-15). Kiamltia is 
not represented in central Tex. despite statements of earlier writers. 

W. S. Adkins, 1923 (Unlv, Tex, Bull, 2340). Georgetown fm. of McLennan Co. is 
composed of 7 well differentiated and partially mappable members, which are strat . 
and paleontologic equivalents of the fms. of same names in north-central Tex. and 
southern Okla., and their relations with these fms. have been accurately traced, 
viz., Malnstreet, Pawpaw, Weno, Denton, Fort Worth ( 3 0 ± f t ) . Duck Creek 
( 3 0 ± f t ) , and Kiamltia (5 to 9 f t ) . Underlies Del Rio fm. and overlies Edwards 
Is. 

H. P. Bybee and F. M. Bullard, 1927 (Univ. Tex. BulL 2710, p. 21), correlated 
Georgetown la. with Pawpaw, Weno, Denton, Fort Worth, Duck Creek, and 
Kiamlchi. 

R. H. Cuyler, 1929 (A. A. P. G. Bull., vol. 13, pp. 1292-1299), correlated uppermost 
par t of Georgetown Is. with Main Street Is. 

B a s a l fm. of W a s h i t a g r o u p In T e x . W. of B r a z o s R ive r . 
N a m e d for G e o r g e t o w n , W i l l i a m s o n Co. 

G e o r g i a s l a t e . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : N o r t h w e s t e r n V e r m o n t ( F r a n k l i n 

C o u n t y ) . 

E. Hitchcock. 1861 (Rept. Geol. V t , vol. 1, pp. 357-386). Georgia group or Georgia 
si—Consists of clay si. ; roofing s i . ; clay si. approximating to micaceous s s . ; 
various kinds of Is . ; brecciated Is. ; and cgl. compoaed of pebbles of Is. Includea 
what Prof. [ E ] Emmons has called black sL, In part, Taconic sL, and roofing si. 
Age in doubt. Thickness 2,000 ft. Overlain by Talcose cgl.; Is younger than the 
Quartz Rock, which has been mistaken for Potsdam ss., and the Red Sandrock 
seriea. The Georgia si. Is fully exposed In town of Georgia [Milton quad.], 
Franklin Co., where its most Interesting fossUs have been found. 

A. Keith, 1923 (Ara. Jour. Sci., 5th, vol. 5, pp. 122-128). Georgia si—Almost 
entirely si., soft, and as a rule dark gray or bluish gray ; much of it is banded. 
At base are several specialized and very important beds, chief of which is Swanton 
cgl. [later renamed Corliss o g l ] , which has been separated as a distinct fm.; being 
separated from Georgia si. by a great uncon., and, with Georgia sL, overlapping onto 
Highgate si., MUton dol., Colchester fm., and Mallett dol. Possibly there are 
other and higher cgls., but all now known are explainable as basal beds. The si. 
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lies in synclines and Its upper part has been removed bj faiUtIng or erosion; 
original thickness therefore unknown, but Is Ukely to be over 2,000 ft. In Georgia. 
Lies in a belt 31 mi. long, whose S. end is In Colchester and N. end in Highgate. 
North of main belt several narrow strips of fm. extend to Canada, and several 
prongs of the si. project from main fm. In vicinity of S t Albans. In town of Ga., 
for which the fm. is named, the belt is widest—about 3 mi. Narrows to N. and S. 
In earlier repts Georgia has been used in both narrower and broader senses. In 
1861 Hitchcock, in his original use of Georgia a l , included only the slates of 
Georgia and their supposed equivalents elsewhere. This usage was foUowed in 
the main by other geologists. The underlying Iss. and sss. were treated as another 
fm.—the "Red Sandrock." In present paper the Georgia si. Is somewhat restricted 
from Hitchcock's original Umits by cutting off about 300 ft. of beds (Highgate si.) 
from base of fm., because they are Upper Camb., while bulk of Georgia si. is post-
"Saratogan," and because there are 2 great unconformities btw. the 2 parts. The 
Swanton cgl. was also Included in original deflnition of Georgia si. 

A. Keith. 1932 (Wash. Acad. Scl. Jour., vol. 22, pp. 360, 379), assigned Georgia si. 
to Lower Ord., based on Beekmantown fossils found in it, and applied new name 
Corliss cgl. to the cgl. previously caUed Swanton cgl. C. Schuchert, 1933 (Am. 
Jour. Sci.. 5th, vol. 25, pp. 359. 379-380) also assigned the Georgia to Lower Ord., 
based on fossils identifled as Beekmantown by G. .\. Cooper. 

t G e o r g i a beds . 

O r i g i n a l f o r m of f G e o r g i a u se r i e s . 

t G e o r g i a g r o u p . 

See u n d e r Georg i a al. 

f G e o r g i a n epoch (o r s e r i e s ) . 

D i s c a r d e d u a m e for L o w e r C a m b r i a u ( W a u c o b a n epoch or s e r i e s ) . See 

U. S. G. S. Bu l l . 769, pp . 94-96, 100. 

G e r i n g f o r m a t i o n . 

M i o c e n e : W e s t e r n N e b r a s k a . 

N. H. Darton, 1898 (U. S. G. S. 19th Ann. Rept., pt. 4, pp. 735, 747-755). Gering 
fm.—Coarse sands, soft sss,, and cgl. ; the sands laminated, massive, cross-bedded, 
and of Ught-gray color. Often comprises two or more members, more or less 
distinctly separated by unconformities. Greatest development is SW. of Gering, 
Nebr., where It is 200 ft. thick. I t Is possible upper memb. of Gering fm. is basal 
portion of overlying Arikaree fm. Rests uncon. on White River group. 

T h e s e d e p o s i t s a r e n o w cous ide red t o be local s e d i m e n t s in s t r e a m c h a n n e l s , 

a u d a r e covered by t h e b r o a d e r t e r m A r i k a r e e fm., of w h i c h t h e y form, 

b a s a l p a r t . 

G e r l a n e f o r m a t i o n . 

Q u a t e r n a r y : S o u t h - c e n t r a l K a n s a s . 

G. L. Knight, 1934 (GeoL Soc Am. Proc. 1933, p. 91). Gerlane fm.—A Qua t 
continental deposit of south-central Kans., with type loc. near Gerlane, Barber 
Co. Is of alluvial origin ; derived from Perm, and Tert. fms. In the area. Occurs 
both as valley filling and os surface wash, the former type best developed in 
larger valleys, giving them smooth broad floors. Where partly removed by erosion 
the (Jerlane forms terraces along valley sides. The surface-wash phase covers 
much of intervalley areas of lower slopes. Thickness 100-(- ft. In driUs near 
Sharon, in what is believed to have been vaUey of Medicine Lodge River before 
It changed its course. 

G e r m a n t o w n s a n d s . 

S u b s u r f a c e s a n d s ( F i r s t G e r m a n t o w n a n d Second G e r m a n t o w n ) in P o t t s 
vil le fm. ( P e n n . ) of SE . Ohio. 

G e r m e r tu f faceous m e m b e r (of Cha l l i s v o l c a n i c s ) . 

T e r t i a r y ( l a t e Ol igocene or e a r l y Miocene ) : S o u t h e r n c e n t r a l I d a h o ( C u s t e r 

C o u n t y ) . 

C. P. Ross. 1932 (Idaho correlation chart compUed by M. G. Wilmarth). Oermer 
tuffaceous memb. of Challis volcanica.—Tuff, tuffaceous ss., cgL, and rhyoUte 
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flows. Thickness 0 to 2,000-f ft. Type, Germer Basin, Bayhorse quad. Overlain 
by Yankee Fork rhyollte memb. of Challis volcanics and underlain by basal 
andesitlc beds (0 to 2,000-|- ft. thick) of Challis volcanics. 

More fully described by C. P. Ross In rept on Casto quad., U. S. G. S. 

Bull. 854, 1934. 
Named for Germer Basin, ou S. side of Salmon River, nearly opposite mouth 

of Bayhorse Creek. 

Gerome andesite. 
Tert iary: Northeastern Washington (Stevens County). 

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p, 98, map), Gerome" andeaite.— 
Lava flows, tuffs, breccias, and Intercalated beds of sh. and ss. containing Im
pure carbonaceous .'tenuis of varying thickness. Lava flows predominate, but 
tuffs, breccias, and sediments compose possibly 20 percent of whole. Thickness a t 
least 700 ft. Uncon. overlies Stevens seriea and granite intrusives. Lies In N.-S. 
depression carved In older fms. Confined to SW. corner of Co. Appears to be a 
northern extension of larger areas farther S. iu Columbia lava plateaus. Large 
exposures near town of Gerome. Included in Tert. 

Gerona marble. 

Late Jurassic (?) : Cuba. 

C. W. Ha.ves, 1901 (Rept. geol. reconn. Cuba, p. 114). [Age not given, hut J . W. 
Lewis. 1932 (A. A. P. G. Bull., vol. 16, p, ,536). assigned it to pre-Jurasslc C. 
Schuchert, 1935 (Hist. geol. Antiilean-Carlbbean region, p. 524), assigned Gerona 
marble of Isle of Pines to late Jurassic.] 

t G e r o n i m o ser ies . 
P e n n s y l v a n i a n ( ? ) : S o u t h w e s t e r n O k l a h o m a ( W i c h i t a M o u n t a i n s ) . 
H. P. Bain, 1900 (Geol. Soc. Am. Bull., vol. 11, pp. 135. 140-141). Oeronimo 

series.—Consists of ss., cgl., shales, and Iss. underlying Perm, red beds In WIchltn 
Mtns. Okla. Later than Trenton. Named for famous Apache chief, who lives as 
a prisoner of war a t Fort SIU. 

Gerster formation. 

Permian: Western Utah (Gold Hill district) . 

T. B. Nolan, 1030 (Wash. Acad. Sci. Jouf.. vol. 20. No. 17, Oct. 19, pp. 4 2 1 ^ 3 2 ) . 
Gerster fm.—Largely thin-bedded sandy and shaly Iss., brownish gray on fresh 
surfaces but weathering yellowish brown or pink. Beds usually 2 In. to 1 ft. thick. 
Locally thin beds of ss. occur, and in most exposures moderately thick beds of 
cherty Is. are present Overlies Oquirrh fm. with sharp contact. Thickness 600 
ft. Contains Perm, fossils. Named for exposures in Gerster Gulch, in NW. 
corner of Gold Hill quad. 

See also U. S. G. S. P. P. 177,1934. 

Gerty sand. 
Quaternary? (Pleistocene?): Central and central southern Oklahoma. 
J. A. Taff, 1899 (U. S. G. S. 19th Ann. Rept, pt. 3, p. 439). Guertie aand.— 

GraveL sand, and s l i t 30 or more ft. thick, resembling recent river or lake sand 
plains, probably deposited in a deserted river channel, and extending over part 
of McAlester coal fleld. [Mapped (pi. 64) as Peaceable aand (probably from 
Peaceable Creek, Hughes Co.), but Guertie adopted in text as more appropriate 
name. Assigned to Quat. (?) . ] 

C. N. Gould, 1925 (Okla. GeoL Surv. Bull. S.'i. p. 109), gave thickness as 0 to 
60 t t 

Named for Guertie, Hughes Co. The spelling of name of this town was In 
December 1924 changed by U. S. Geographic Board to Gerty. 

Gethlng member. 
Cretaceous: British (>)lumbia. 
F. H. McLearn. 1923 (Canada Geol. Surv. Summ. R.'pt. 1922, pt. B, p. 4) . 
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Gettysburg shale. (In Newark group.) 
Upper Triassic: Southeastern Pennsylvania. 
A. I. Jonas, 1926 (Topog. and Geol. Atlas of Pa. No. 178, New Holland sheet, p. 17). 

Gettysburg ah. Is second and middle memb. of the Triassic. Is composed of soft, 
red, shaly sss. with hard gray pebbly ss. beds, and contains beds of thick red ss. 
with scattered pebbles of different sizes. It is here made up of less sh. and more 
ss. than in type area, aud Is overlain by an undet. thickness of coarse cgl. inter
bedded with red ss., which forms upper memb. of Trlassic Thlckuess of Gettys
burg sh. is about 1,000 ft. [On accompanying map It is mapped as "soft red sh. 
and ss."] It rests on "basal memb. of Triassic" (called lower arkoaic sa. and cgl. 
memb.), which consists of 1,000 ft. of quartz cgl. underlain by about 500 ft. of 
arkosic red ss. 

G. W. Stose, 1929 (U. S. G. S. Falrfleld-Gettysburg folio. No. 225). Gettysburg ah. 
Is redefined so as to Include all Triassic sediments of this part of SE. Pa. that 
overlie New Oxford fm. (lower fm. of Newark group). These Gettysburg sediments, 
which compose upper fm. of Newark group in this region, aggregate approx. 16.000 
ft., and consist in general of red shales and soft red sss., with minor amounts of 
white ss., green and yellow-sb., black carbonaceous sh., and dark Impure Is. Much 
of fm. has been metamorphosed, by intrusive diabase, to dark purple or black 
argiUite or to white porcelanlte. Near middle Is Heldlersburg memb. and at top 
the Arendtsville fangl. merab. (consisting of quartzose cgl.) and a contemp. Is. cgl. 

N a m e d for exixjsures a t G e t t y s b u r g . 

G e t t y s b u r g g r a n i t e . 

A local t r a d e t e r m for U p p e r T r i a s s i c d i a b a s e q u a r r i e d ex t ens ive ly in v ic in

i ty of G e t t y s b u r g , P a . 

t G e u d a s a l t m e a s u r e s . ( I n S u m n e r g roup . ) 

P e r m i a n : E a s t e r n K a n s a s . 

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 1 ^ 8 ) . Oeuda salt measures.— 
Chiefly clay shales, of many colors and kinds, and beds of Is., gyp,, and sa l t 
Thickness 300 to 400 ft. Divided Into (descending): (1) Sh. aud shaly Is. ; (2) 
Greeley gyp. ; (3) shales. 100 ft. ; (4I Hope gyp. Basal fm. of Sumner div. Under
lies Wellington shales and overlies Marlon concretionary Is. (top bed of Chase Iss.). 
Prosser's term Marion fm. included Geuda salt measures and lower part of Welling
ton, and Is preoccupied. Named for town ot Geuda Springs, [Sumner Co.], Kans. 

Cragin later abandoned this name for Marion fm. The latter name has 
been used to include the salt beds and also to exclude them. In 1927 
Kans. Geol. Survey and U. S. Geol.. Survey abandoned Marion fm. and 
redefined Wellington fm. so as to extend down to top of Herington Is. 
The salt beds are therefore now included in the Wellington. 

Ghost River formation. 
Devonian (?) : Alberta (Front Range). 
C. D. Waleott, 1921 (Smithsonian Misc. Coll. vol. 72, No. 6, p. 5). Ghost River fm.. 

Rocky Mtns, Canada. [Waleott gave a full description of this fm. In Smithsonian 
Mlsc CoU., VOL 67. No. 8. pp. 463-^84. 1923. No fossils found. Rests on Middle 
Camb. and Is overlain by Dev. In 1927 (Canada Geol. Surv. Mem. 153. p. 13) 
P. S. Warren assigned tbe (m. to Dev., as did Waleott in 192S, and Warren in 
1929.] 

G i a n t s R a n g e g r a n i t e . 

P r e - C a m b r i a n ( p r e - H u r o n i a n a n d pos t -Kni fe L a k e ) : N o r t h e a s t e r n Minne

so ta ( V e r m i l i o n a n d Mesab l d i s t r i c t s ) . 

J. E. Spurr, 1894 (Minn. Geol. Nat. His t Surv. 22d Ann. Rept . pp. 119-124). Giant's 
Range granite.—Hornblende-biotlte variety. Intrusive and post-Keewatln. 

C. K. Leith. 1903 (U. S. G. S. Mon. 43. pp. 24. 186-188. etc.). The Intrusive Giants 
Range granite forms core of Giants Range, and Is lower Huronian. 

C. R. Van Hlsc and C. K. Lelth. 1911 (D. S., G. S. Mon. 52, pp. 135-136). Giants 
Range granite extends for 20 ml. or more along Vermilion Range in contact with 
various fms. It includes a series of granites ranging In color from light gray to 
very dark gray, flesh, pink, and red. Varies from very dense fine-grained granites 
through medium-to coarse-grained ones. Is of lower or middle Huronian age. 
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Forms all of Giants Range except extreme E. end, which Is formed by the Kewee
nawan Embarrass granite. Giants Range Is southern extremity of Mesabl Range. 

C. K. Leith, R, J. Lund, and A. Lelth, 1935 (U. S. Q. S. P. P. 184), assigned Giants 
Range granite to Algoman, which they correlated as pre-Huronlan and post-Knife 
Lake aeries. 

Gibson coal member (of Mesaverde formation). 
Upper Cretaceous: Northwestern New Mexico (Gallup-Zimi Basin) . 
J. D. Sears, 1925 (U. S. G. S. BulL 767). Oibaon coal meml).—Light-gray to white 

lenticular ss., Ught-gray clay sh., and valuable coal beds throughout Gallup-Zuni 
Basin. Thickness 150 to 175 ft. UnderUes Allison barren memb. and overlies 
Bartlett barren memb.; all belonging to Mesaverde fm. Named for village ot 
Gibson, McKinley Co., for many years the center of mining operations in the coals 
of this memb. 

Gibson sand. 
A subsurface sand in Hardinsburg ss., of Chester (Miss.) age. In SW. Ind. 

Gibson erosion cycle. 
A name applied by G. R. Mansfleld (U. S. G. S. Bulk 71S, 1920, p. 16) to 

a Pleist. erosion cycle in SE. Idaho. Named for fact that little settle
ment of Gibson stands on the terrace developed during the Interval. 
Later (Jour. Geol., voL 32, p. 485, 1924) Mansfleld caUed this Blackfoot 
cycle. 

Gila conglomerate. 
Pleistocene and Pliocene: Arizona and southwestern New Mexico. 
G. K. Gilbert, 1875 (U. S. Geog. and Qeol. Surv. 100th Met, vol. 3, pp. 540-541). 

Qila cgl—A system of valley beds, of which a cgl. is the characteristic memb., 
which are exhibited in section along the gorges of the upper Gila and Its tributaries, 
the Bonita, Prieto, GlUta, and San Francisco creeks and rivers. The boulders of the 
cgl. arc of local origin; the cement is calc; Interbedded by layers of slightly 
coherent aand, and of trass, and sheets of basalt, tbe latter In some dills predomi
nating over the cgl. Thickness 1,000 to 1,600± ft 

Gllan series. 
A term employed by C. R. Keyes instead of Gila cgl. 

Gilbert shale. 
Pennsylvanian (?) : Northeastern Arkansas (White County). 

D. D. Owen, 1858 (First rept. geol. reconn. northern counties of Ark., pp. 88-69). 
Gilbert ahalea.—Shaly strata, 60 ft. thick, dark or nearly black in lower part and 
reddish yellow and ferruginous toward top. Includes numerous segregations of 
carbonate of iron and carbonate of lime. Exposed 3 mi. NW. of Searcy, White 
Co., at "bald point," In vicinity of Widow GUbert's farm. Belong to coal measures. 
Overlie heavy sss. supposed to be sa. which forms "Bee rock" and belongs to miU-
stone grit fm. 

According to later repts (see U. S. G. S. W. S. P. 399, 1916, by L. W. Stephen
son and A. P. Crider) Carbf. rocks are encoimtered only in wells in 
White Co. 

Gilbert limestone. (In McMillan formation.) 
Upper Ordovician: Central Kentucky. 
A. F. Foerste, 1912 (Denlaon Univ. Sci. Lab. BuU. 17, pp. 18, 23). Gilbert memb.— 

Chiefly dove-colored laa. [thickness not stated], in McMillan fm. in central Ky. 
Overlies Tate memb. of McMUlan fm., and StratlgraphlcaUy corresponds nearly 
to Corryville memb. to N. 

Probably named for GUbert, Lincoln Co. 

Gilbert sandstones. (In Kanawha formation.) 

Pennsylvanian: Southern West Virginia. 
R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept Logan and Mingo 

Counties, pp. 217-219). Upper OUbert aa.—Grayish white, massive, medium-
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grained, micaceous, 40 to 50 ft. thick ; lies 1 to 10 f t below Lower War Eagle coal 
and 30 to 50 ft. above Glenalum Tunnel coal. Lower (Hlbert aa.—Massive, grayish 
white, very hard and aren., 50 to 80 ft. thick ; underlies Glenalum Tunnel coal 
Named for Gilbert, Mingo Co. 

Gi lber t sha le . ( I n K a n a w h a f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 168). Gilbert ah.—Roof sh. of Gilbert coal In western part 
ot Wyoming Co. Generally dark gray to black. Frequently carries marine fossUs. 
Thickness 2 to 40 ft. Underlies Gilbert A conl. 

G i lbe r t P e a k e ros ion su r f ace . 
T e r t i a r y (Ol igocene or Miocene) : N o r t h e a s t e r n U t a h a n d s o u t h e a s t e r n 

W y o m i n g ( U i n t a M o u n t a i n s ) . 
W. H. Bradley, 1938 (U. S. G. S. P. P. 185). Gilbert Peak erosion aurface is older 

than Bishop cgl. Naraed for large remnant of the surface that slopes westward 
and northward from W. base of Gilbert Peak, Utah. 

G i lbe r t s m o r a i n i c sys tem. 
Gi lbe r t s m o r a i n e . 

P l e i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n I l l inois , (See M. M. Le igh ton , 
16th In t . Geol. Cong. Guidebook 26, 1932, p . 49.) 

Gl lboa f o r m a t i o n . 
Uppe r D e v o n i a n : E a s t e r n N e w T o r k ( S c h o h a r i e V a l l e y ) . 

G. A. Cooper, 1934 (Am'. Jour. Scl., 5th, vol, 27, pp. 1-12). OUboa beda.—In Scho
harie Valley, in hills N. of Gllboa and S. along shores of Gilboa Reservoir, Spirifer 
meaaatrialia and other Ithaca fossils are common in the ass. This dlv. (250± ft. 
thick) l s=Tu l ly (Laurens) and Sherburne ss., and Is Ithaca facies of Sherburne, 
Geneseo, and Tully. Nearly complete section Is exposed in W. face of Reed HUI, 
which Is taken as the type. 

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc. Am. BuU., vol. 46, pp. 803, 818 -
821, 829). At time Cooper defined Gilboa beds he believed ail beds btw. top of 
Hamilton and "Spirifer" mesastriaUa zone at Jefferton, Ruth, and elsewhere, 250 ft. 
thick, represented Tully, Geneseo, and Sherburne fms. in Schoharie Valley, where 
tbey could not be separated. But Cooper was in error in supposing "Sp." mesastriaUa 
was at base of Ithaca. It seems best, therefore, to expand Gilboa fm. to include 
all rocks (325 ft. thick) in Schoharie Valley btw. top of Hamilton and base of 
red beds of Sherburne age. As thus deflned the Gilboa Includes Tully and UnadiUa 
fms. which are not here separable because of disappearance of Tully fossil Hypo-
thyr i^na . At place originaUy designated as type loc. the upper part of fm. is 
absent, but is well exposed along Highway 30, about 2'/^ ml. NB. of Grand Gorge. 
Top of HamUton in Schoharie Valley Is drawn at top of zone containing peculiar 
plicated terebratulolds, here naraed Rhipidothyris. Best section of the Gilboa is a t 
Intake Building and along road from this bldg. which connects with road to Harden-
burg Falls and Grand Gorge, where base of Gllboa exposed Is 10 to 20 f t above 
top of Hamilton. Although Gilboa fauna ia almost wholly composed of Ithaca 
apeciea, the fn>. la actually of pre-Ithaca age. East of Schoharie Valley it Is repre
sented by Onteora beds of Chadwlck. [On p. 820 is section along highway 30 
2 '^ mi. NE. ot Grand Gorge showing Gilboa fm. overlain by 183 ft. of Onteora 
beds. On p. 829 they say : ] Qilboa fm. as redeflned Is certainly = TuUy and may 
Include some or all of Geneseo. [See further explanation under UnadUla fm.] 

Gi lboy s a n d s t o n e m e m b e r (of M o n o n g a h e l a f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a , n o r t h e r n W e s t V i rg in i a , a n d 

e a s t e r n Ohio. 

I. C. White, 1891 and 1903. See under ^Browntown ss. 

G i l c h r i s t s h a l e . ( I n Po t t sv i l l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n I l l ino i s ( M e r c e r C o u u t y ) . 

H. R. Wanless, 1929 (III. GeoL Surv. BuU. 57, pp. 49, 73, 83, 88, 122, 142). GUohrUt 
sh.—Blue-gray to greenish sh., micaceous in some beds; plant Impressions irreg
ularly distributed. Thickness 20 to 100-1- ft. Complete thickness Is penetrated 
by coal-test boring near Gilchrist, sec. 17, T. 14 N., R. 2 W., Greene Twp, whence 
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name. Well exposed In pits of Hydraulic Press Brick Co. a t Shale City and of 
. NW. Clny Mfp. Co. at Griffln. Lies 6 -13± tt. below top of PottsvUle, or base of 

Colchester coal, in Alexis quad. 

G l l c rease sand . 

A subsurface unit 160 to 250 ft. thick, of limes, sands, and sandy limes, the 

top of which Is encountered at a depth of 2,850 to 2,950 f t in Papoose oil 

field, Okfuskee and Hughes Counties, central Okla. Has been correlated 

with Hartshorne ss., also with Atoka fra. Is productive In Gllcrease pool. 

Giles formation. 
Lower Devonian and Silurian: Southwestern Virginia and southeastern 

West Virginia. 

M. R. Campbell, 1894 (GeoL Soc. Am. Bull., vol, 5, pp, 171, 177, pi. 4) and 1896 
(U. S. G. S. Pocahontas folio. No. 26, p. 2). Giles fm.—In ascending order: Blue 
calc. sh. and blue Is.. 30 to 40 ft.; very coarse ferruginous ss., 15 to 20 ft. ; cherty 
Is., 30 to 40 ft. ; yellow or green fossiliferous ss. of undet. thlckneas but probably 
less than 100 ft. Total thickness of tra. 30 to 200 ft. Of Lower Helderberg and 
Oriskany age. Overlies Rockwood fm. and underlies Romney sh. [As mapped this 
fm. has Included beds of Sil. (Cayuga) age (see Va. chart I I ) , but F. M. Swartz 
(U. S. G. S. P. P. 158, 1929) restricted name to beds of post-Cayuga age. 

Named for Giles County, Va. 

Gilford gabbro. 

Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 
1936 entry (D. Modell) under White Mtn magma series. Crops out % mi. 
E. of Gilford station. 

TGlllesple formation. (In Trinity group.) 

Lower Cretaceous (Comanche series) : Central Texas. 

R. T. Hlll nnd T. W. Vaughan, 1898 (U. S. G. S. 18th Ann. Bept , p t 2, p. 221). 
Gillespie fm.—Cross-bedded vermlllon-red sands, 120 ft. thick. In Gillespie Co. 
rests on Paleozoic and grades up Into upper bods of Glen Rose fm. Might possibly 
be correlated with basal sands of Travis Peak fm., but are more probably strat . 
equlv. of lower part of Glen Rose fm. where It rests on Travis Peak. 

Apparently named for Gillespie Co. 

Gillette moraine. 
Pleistocene (Wisconsin s t age) : Northeastern New York (Essex County). 

See N. Y. State Mus. Bull. 187, 1916. 

Gilliam thin-bedded member (of Capitan limestone). 

Permian: Western Texas (Marathon region, Brewster County). 

J. A. Udden, C. L. Baker, and E. Bose, 1916 (Unlv. Tex. Bur. Econ. GeoL and Tech. 
Bull. 44, p. 52). Gilliam fm.—Gray, light-colored, reddish Is. and dot, nearly mas
sive, or at least bedding planes are very dim. In middle the Is. shows thick lentic
ular beds. In lower part It Is decidedly thln-hedded. At base we find thicker layers 
of reddish dol. alternating with thinly laminated la.vers of same rock and with thin 
strata of yellowish marly ss. Thickness 2,600 ft. In GUllam Canyon, Glass Mtns. 
Is top fm. of Perm, of Marathon region. 

J . A. Udden, 1917 (Unlv. of Tex. Bull. 1753, pp. 52-53). Gilliam fm.—Yellow dolo
mltlc Is., In places pinkish and even brownish In color; stratlflcatlon planes sharply 
marked and straight, and .especially In lower part the rock Is quite thin-bedded. 
To SW. of White Elephant tank there is In this fm. a brown ss. 20 ft. thick. 
This ss. was also observed In GUllam Canyon and seems to be persistent. Thick
ness 743 ft. Grades Into overlying Tessey fm. (1,400 tt. thick), which is topmost 
Perm, fm., and typicaUy exposed 2 ± ml. N. of mouth ot Gilliam Canyon. [This 
appears to be a redeflnltion of Gilliam fra.] 

P. B. and .R. E. King, 1928 (Unlv. Tex. BuU. 2801). Gilliam fm. was named for 
a canyon that was supposed to be spelled Gilliam, but Hess Canyon and Altuda 
topog. sheets spell the canyon Oilliland, and that Is spelling adopted by U. S. Geo
graphic Board. The com. on geologic names of tf. S. Geol. Survey, however, re
gards It as inadvisable to change the spelUng of the fm., which Is weU established 
as Gilliam fm. 
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P. B. King, 1931 (Unlv, Tex, BuU. 3038, pp. 73-84). Gilliam memb. of Capitan fm. 
[See 1931 entry under Tessey dol ] 

P. B. King, 1933 (Historical geol. of R. C. Moore, p. 325). Gilliam thin-bedded la. 
memb. of Glass Mtns fm. [See 1933 entry under Tesaey d e l ] 

T h e p r e s e n t a p p r o v e d n a m e of U . S. Geol. S u r v e y i s G i l l i am th in -bedded 
m e m b . of C a p i t a n Is. See P . B . King , 1934 (Geol . Soc. Am. Bul l . , vol . 
45, p p . 697 -798 ) . 

Gil l ies i n t r u s i v e . 

J u r a s s i c ( ? ) : B r i t i s h Columbia . 

C. O. Swanson, 1925 (Canada GeoL Survey Summ. Rept 1924, pt. A, p. 110). 

G i lman q u a r t z i t e . 

L o w e r C a m b r i a u : Quebec. 

T. H. a a r k , 1934 (Geol. Soc. Am. BuU., vol. 45, No. 1, pp. 6, 10). 

G l l m a n t o n monzod io r i t e . 

D e v o n i a n or C a r b o n i f e r o u s : N e w H a m p s h i r e ( B e l k n a p M o u n t a i n s ) . S e e 

1936 e n t r y (D. Model l ) u n d e r W h i t e M t n m a g m a ser ies . N a m e d for 

G i i m a n t o u T w p . 

G i i m o r e s a n d s t o n e m e m b e r (of G r e e n e f o r m a t i o n ) . 
P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( G r e e n e a n d W a s h i n g t o n C o i m t i e s ) , 

n o r t h e r n W e s t V i rg in i a , a n d e a s t e r n Ohio. 

J . J . Stevenson, 1876 (2d Pa. Gcol. Surv. Rept K, pp. 38-38). Oilmore as.—Coarae 
massive ss., greatly cross-bedded and of uneven texture. Thickness 26 to 40 f t 
Lies beneath Windy Gap coal, In upper par t of Greene County group [Greene fm.]. 
Occurs on crests of higher hills In SpringhUl, Oilmore, Aleppo, and Jackson Twps, 
Greene Co., Pa. 

I. C. White, 1891 (U. S. G. S. BuU 65, p. 22). GNfmore a s , massive ss., 40 f t thick. 
Belongs in upper par t of Dunkard Creek series [Dunkard group]. 

G i imore l imes tone . ( I n G r e e n e f o r m a t i o n . ) 

P e r m i a n : N o r t h e r n W e s t Vi rg in ia . 

R. V. Hennen, 1909 (W. Va. Geol. Surv. Rept. Marshall, Wetzel, and Tyler Counties, 
p. 173). Giimore Is., 8 Inches thick, underiles GUmore coal and Is separated from 
underlying Taylor as. by 100 to 150 ft. of red sandy beds, sss., and sometimes a Is. 
[Probably named for association with GUmore coal.] 

G i i m o r e Ci ty l imes tone . 

M i s s i s s i p p i a n : C e n t r a l n o r t h e r n I o w a ( P o c a h o n t a s a n d H u m b o l d t Coun

t i e s ) . 

F. M. Van Tuyl, 1925 (Iowa Geol, Surv., vol. 30, pp. 113-114). (Author does not 
state that he Is naming the beds described, but he uaes GUmore City la. In three 
places, and It Is in Index to volume. As described, the beds In GUmore Portland 
Cement Co.'s quarry, 1 ^ ml. NW. of GUmore City, Pocahontas Co., consist of about 
41 f t of Is. of Kinderhook age, which is said to be probably older than Humboldt 
oolite, to resemble lithologlcaUy Alden Is., to rest on brownish dolomitic Is. as
signed to Kinderhook group, and to be possibly = Iowa FaUs dol., but "correlation 
is uncertain."] 

L. R. Laudon, 1931 (Iowa Geol. Surv. voL 35, pp. 349, 418-417). Alden Is. of 
Hardin Co. and Oilmore City Is. of Humboldt and Pocahontas Counties suggest 
Spergen both Uthologlcally and faunally. The large crinold fauna in base of GU
more City Is. carries large number of Kinderhook genera. Alden Is., which is 
correlated with GUmore City Is., lies uncon. on upper surface of Iowa FaUs memb. 
of Hampton fm. This relation seems to suggest they shotUd not be considered 
of Kinderhook age. [p. 349.] Alden Is. is correlated with ooUtic Is. exposed near 
Humboldt and GUmore City. Exact age of fauna of GUmore City Is. Is doubtfuL 
but It is considered younger than the Kinderhook because of the .fauna and the 
marked uncon. which separates it from upper beds of the Kinderhook. Fauna as 
a whole resembles certain parts of fauna of Madison Is. of the West. Type section 
of GUmore City beds consists of (descending) : (1) Thln-hedded white oolitic 
Is., numerous Joints flUed with green sh. (Cyathophyllum zone), 14 f t ; (2) very 
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massive hard graylsh-whlte crystaUlne cross-bedded ooUtic Is., fossiliferous 
tbronghout but more so near the base (Streptorhynohua zone), 18 ft. ; (3) massive 
greenish Is. interbedded with green sh. (Rliodocrinua zone), 8 ft . ; (4) soft blue shaly 
Is. (ComarofoecWo zone), 3 ft. [In his 1933 paper he caUed this Rhynchopora 
zone] ; (5) brecciated Is., 2 ft. [pp. 416-417. In his 1933 paper cited below. No. 5 
of type section of Giimore City fm. is described as 15 ft. of Is., gray, lithographic, 
banded, carrying a brown Is. memb. in base and a brown shaly Is. memb. In top ; no 
fossils. ] 

L. R. Laudon, 1933 (Univ. Iowa Studies, n. s.. No. 256, vol. 15, No. 2) . Oilmore 
City fm. consists almost entirely of gray, white, or blue cross-bedded ss. Thick
ness 210 ft. Ia uncon. overlain by St. Louis Is. and uncon. underlain by Iowa 
Falls memb. of Hampton fra. Writer believes the fm. represents an eastward 
invasion of some portion of Madison sea of the West. [Listed faiina and de
scribed and discuaaed it.] At first glance one is impressed with similarity of this 
fauna with that of Spergen fm. A close examination, however, will reveal that 
It Is not the Spergen fauna and that it ia far older. It haa Its closest affinities 
with the molluscan fauna of ^he WassonvUle memb. of Hampton fm. (Kinderhook). 
[Writer treated the GUmore/City as top fm. of Kinderhook.] 

R. C. Moore, 1935 (Rept. 9th Ann. Field Cont Kana. Geol. Soc, p. 245). Alden la. 
ot northern central Iowa la uncon. overlain by S t Louia Is., uncon. underlain 
by Hampton fm., and l s = Salem [Spergen] Is. 

L. R. Laudon, 1935 (p. 247 of rept last cited). Moor^ revives old term Alden 
and correlates the fm. with Spergen. A careful study of Giimore City fauna 
shows more of Spergen species are present. The abundant crinoid fauna is 
typically late Kinderhook and very closely related to fauna at LeGrand. 

Giimore Gulch formation. 
Tertiary (?), probably pre-upper Miocene: Central Nevada (northern Nye 

County). 
H. O. Ferguson, 1933 (Nev. Unlv. BulL, vol. 27, No. 3, p. 21). Oilmore Oulch fm.— 

Consists of ss., dark sh., and siliceous tuff. Thickness 500-(- ft . ; base not 
exposed. Assigned to Tert. (7), probably pre-upper Mio. Named for exposures 
in GUmore Gulch, Tybo dist. Overiies Lone Mtn dol. (nriddle SIL). 

Gimlet limestone. 
A name appUed by H. R. Wanless (IU. Geol. Surv. BuU. 60, 1931, pp. 179-

193) to a Is. locaUy lying higher in McLeansboro fm. (Penn.) of central 
western 111. than Lonsdale Is. Derivation of name not stated. 

Gimlet cycUcal formation. 
A name appUed by H. R. Wanless (IU. Geol. Surv. BuU. 60, 1931, pp. 

179-193) to a middle portion of McLeansboro fm. (Penn.) of central 
western IU., based upon the rhythmic-cycle theory of sedimentation. 
Derivation of name not stated. 

Glrard shale member (of Chemung formation). 
Upper Devonian: Northwestern Pennsylvania (Erie and Crawford 

Oiunties). 
I. C. White, 1881 (2d Pa. GeoL Surv. Rept. Q,, pp. 118-119, 251). Oirard ah.— 

A succession of very argill. ashen-gray and bluish shales with now and then a 
thin sandy stratum. Thickness 225 f t No fossils except fucolda. I regard 
them as a transition series from the Portage to the Chemung, since they rest on 
undoubted Portage rocks, and typical Chemung fossils occur in the overiying 
rocks. The distinction btw. Glrard and Portage beds is one of mineral constitution, 
and ia founded on relative proportion of as. layers and sh. layers. WeU exposed 
along Elk Creek above Glrard, Erie Co. 

W. A. VerWiebe, 1917 (Am. Jour. ScL, 4tb, vol. 44, p. 41). I t appears to writer, 
after careful study of Its stratigraphy and Uthology, that true relation of Oirard 
ah. is with the Chemung of N. Y. 

Q. H. Chadwick, 1923 (Geol. Soc Am. BulL, voL 34, p. 69), showed Glrard sh. 
as overlain by CHiadakoln and as resting uncon. on Northeast sh. In 1924 (N. Y. 
State Mus. Bull. 251, p. 167) he seemed to Include Cuba ss. in 'Glrard. In 1925 
(Oeol. Soc. Am. BuU., vol. 36, p. 464) be showed Oirard sh. as resting on Cuba 
BS., which. In turn, rested on Northeast sh. In 1933 (Pan-Am. Qeol., vol. 80, 
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No. 3, pp. 195-196) he showed Oirard as underlying Chadakoin and overiying 
Northeast, and stated that it Is wholly younger than Chemung. 

K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21, No. 71, table opp. p. 61), divided his 
Oirard atage into Oirard ah. (above) and Cuba ss. (below), and 'showed It as 
underlying his Chadakoin stage. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. Proc . 1934, p. 71), reported that It now 
seems Ukely Cuba ss. goes below. Instead of above. Northeast sh. (See under 
Northeast sh.) 

G i r a r d m o r a i n e . 
P l e i s tocene ( W i s c o n s i n s t a g e ) : N o r t h w e s t e r n P e n n s y l v a n i a . U p p e r 

m o r a i n e of L a k e E s c a r p m e n t m o r a i n i c sys t em. N a m e d for G l r a r d , P a . 
(See U. S. G. S. Mon. 41.) 

G i r a r d s t age . 
See C a s t e r 1934 en t ry u n d e r O i r a r d sh . m e m b . 

G i r a r d e a u l i m e s t o n e . 
S i l u r i a n ( e a r l y ) : S o u t h e a s t e r n Missour i a n d s o u t h w e s t e r n I l l ino i s . 

G. C. Swallow, 1855 (Mo. Geol. Surv. 2d Ann. Rept., pt, 1, p. 109). Cape Oirardeau 
Is.—.\s described by B. F. Shumard [on a later page of this vol.] Is a fossiliferous 
compact bluish-gray brittle Is. 40 to 50 ft. thick, with smooth fracture. In layers 
2. to 0 In. thick, wllh thin argill. partings. Lowermost fm. of Upper SU. Under
lain by Hudson River group, the upper 40 ft. o£ which consists of blue-gray and 
brown arglllo—mag. Is., the lower part more argill., with several thin beds of 
bluish gray crystalline Is. 

I n 1866 (111. Geol. Su rv . vol . 1, p . 139) A. H . W o r t h e n i n t r o d u c e d Thebes 
ss. for a ss . in s o u t h e r n 111. wh ich h e s t a t e d w a s s e p a r a t e d f rom t h e 
y o u n g e r C a p e G i r a r d e a u Is. by b r o w n s a n d y sh . I n m a n y subsequen t 
ea r ly 111. a n d Mo. r e p t s t h i s b r o w n s a n d y sh . w a s i nc luded wi th t h e ss . 
u n d e r n a m e Thebes ."S. a n d sh . and , l a t e r , Thebes fm. I n 1909, howeve r 
(Am. J o u r . Scl., 4 th , vol. 28, p . 515) , S a v a g e n a m e d t h e sh. O r c h a r d 
Creek sh. a n d r e s t r i c t e d Thebes t o t h e ss. T h e n a m e of th i s Is. w a s 
m a n y y e a r s ago s h o r t e n e d to G i r a r d e a u Is. ( S e e C. R. Keyes , 1894, 
Mo. Geol. Surv. , vol. 4, pp . 30, 40.) T h e O r c h a r d Creek sh. is n o w 
classifled a s ea r ly Sil. a n d t h e Thebes ss . a s U p p e r Ord . ( R i c h m o n d ) . 

E. O. Ulrlch, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d se t , pp. 109-111). ffiroriieau 
la. underlies Bainbridge Is. and overlies Thebes fm. In eastern Mo. 

T. E. Savage, 1913 (Geol. Soc. Am. Bull., vol. 24, pp. 351-378). Girardeau la. is not 
known farther N. than a few mi. above Cape Girardeau, Mo. Is post-Richmond. 

Naraed for o u t c r o p s 1 % to 2 m i . above C a p e G i r a r d e a u , C a p e G i r a r d e a u Co., 
Mo. 

Gi rd . 

N a m e In t roduced by C. [R . ] K e y e s ( P a n - A m . Geol., vol. 46, 1926) fo r 750 f t 
of s h a l e s in K o o t e n a i fm. of Mont . D e r i v a t i o n of n a m e u n k n o w n . 

G i r k l n f o r m a t i o n . ( I n C h e s t e r g roup . ) 
M i s s i s s i p p i a n : W e s t e r n K e n t u c k y . 

A. H. Sutton and J. M. Weller, 1932 (Jour. GeoL, voL 40, No. 5, pp. 430, 440, 441). 
Unfortunately Butts has never described the section exposed along Gasper River 
from which hla name Gasper la derived, and although upper limit of this fm. is 
fixed a t base of Cypress ss., tbe position of Its lower bdy is uncertain. Gasper as a 
fm. name has never been adequately deflned, nor has its type loc. been clearly Indi
cated. Uncertainty regarding the beds which Butts himself Intends to Include 
within the typical Gasper has made it impossible for writers to recognize "Gasper" 
aa valid fm. narae. Along most of S. margin of West Ky. coal basin and along part 
of Its E. border, the Bethel (or Sample) ss. is absent and Renault and Paint Creek 
lss. come together to form a single formatlonal unit. A name by which it might be 
known would be convenient. Gasper would be a suitable name for this unit, but 
unfortunately the confusion, uncertainty, and miscorrelatlon that have surrounded 
It for 16 years have permanently Impaired Its usefulness ; and it seems advisable to 
select a new name rather than attempt to deflne the Gasper within these limits, at 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 8 2 3 

this late date. Therefore Oirkin is now proposed as a designation for beds of Ren
ault and Paint Creek age In that part of west Ky. where the Bethel (or Sample) ss. 
Is not developed. It will Include everything from Ste. Genevieve Is. (with Platy-
criniis penicillus) below to Cypress sa. above. This par t of the section la well 
developed In the hills that nearly surround village of Girkln In Warren Co., Ky., 
and an excellent section may be seen In blufC of Barren River at Greencaatle, 8 ml. 
to W. 

G i z z a r d f o r m a t i o n . ( I n Lee g roup . ) 
Penns .v lvan lan : C e n t r a l Tennes see . 

J. M. Safford, 1869 (Gcol, of Tenn., pp. 309-370). Lower Coal Meaaurea (Oizzard 
Portion).—Alternating shales, sss., and coals, 228 ft. thick, overlying Mountain Is. 
and separated from overlying Upper Coal Measures by 70 ft. of cgl. [Sewanee cgL]. 

B a s a l fm. of Leo g r o u p In c e n t r a l T e n n . Uncon. over l i es P e n n i n g t o n sh . 

( M i s s . ) . U n d e r l i e s S e w a n e e cgl. 

N a m e d for L i t t l e F i e r y Gizza rd Creek, M a r l o n Co. 

i G l a c l a l epc3h. 
t G l a c i a l pe r iod . 

T e r m s appl ied in e a r l y r e p t s ( a n d s t i l l used In p o p u l a r a r t i c l e s ) t o P le i s to 
cene epoch. 

G lac l an . 

P r e - C a m b r i a n : G e n e r a l . 

See u n d e r P e l o d i a n . 

Glac ie r d iv is ion . 
P r e - C a m b r i a n : B r i t i s h Co lumbia . 

R. A. Daly, 1912 (Canada Geol. Surv. Summ. Rept 1911, p. 170). 

Glac ie r P e a k volcanics . 

A t e r m t h a t h a s been appl ied in a f o r m a t l o n a l sen.se to t h e volcanic rocks 
of Glac ie r P e a k , Snohomish Co., W a s h . (See H. C. Culver , S t a t e of 
W a s h . D e p t Cons, a n d Develop. , Dlv . Geol. Bul l . 32, 1936, p . 21.) 

G lac i e r P o i n t g lac ia l s t a g e . 
P l e i s t o c e n e : E a s t e r n Ca l i fo rn i a ( Y o s e m i t e r e g i o n ) . 

F. E. Matthes, 1929 (Scl., n. s., vol. 70. pp. 75-78). Qlacicr Point glacial atage.— 
Oldest of tbe 3 stages of Pleist glaciation recognized in Yosemito region of Sierra 
Nevada. Appears to be recorded only by erratic boulders occurring singly or in 
rows or groups, but without accompanying flne material, a t levels 100 to 200 ft. 
above highest lateral moraines of the second or EI Portal stage. These erratic 
boulders occur a t a level 700± ft. above Glacier Point, extending in a row from E. 
base of Sentinel Dome to N. end of Illllouette Rldge. Others are scattered on broad 
divide E. of Mount Starr King. This stage niiiy correspond to Kansan or even 
Nebraskan stage. [See also F. E. Matthes, U. S. G. S. P. P. 160, 1930.] 

t G l a d e l imes tone . 
L o w e r Ordov ic i an : C e n t r a l a n d w e s t e r n Tennes see . 

J. M. Safford, 1889 (Geol. Tonn., pp. 258-267). Glade Is.—Light-blue or dove-colored 
thln-beddcd or flaggy Is. ; fossiliferous. Thickness 118 to 120 ft. Preeminently the 
bed of the gri?at "Cedar Giodes" of Central B;i3ln. Underlies Carter's Creek Is. and 
overlies Ridley Is. Included In Trenton or Lebanon [Stones River] group. 

N o n g e o g r a p h i c t e r m . R e p l a c e d by L e b a n o n Is. Of C h a z y age . 

N a m e d for fac t a r e a s in wh ich i t api>ears on s u r f a c e a b o u n d in b a r e or 

n e a r l y b a r e rocky p l a c e s ca l l ed g lades . 

t G l a d e s a n d s t o n e . 
D e v o n i a n o r C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 202). [See 1933 entry 
under Knapp fm.] 

K. E. Caster, 1934 (Bulla. Am. Pal., vol. 21, No. 71. p. 61), replaced this name with 
Cobham egl. menib. 

http://sen.se
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G l a d e sand . 
D r i l l e r s ' t e r m for a s a n d , of U p p e r Dev. ( C h e m u n g ) age, 10 t o 50 ft. th ick , in 

w e s t e r n P a . 

G ladev i l l e s a n d s t o n e . ( I n P o t t s v i l l e g roup . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n Vi rg in ia a n d s o u t h e a s t e r n K e n t u c k y . 
M. R. Campbell, 1893 (U. S. G. S. Bull. I l l , pp. 28, 33) . Gladeville aa.—Heavy, 

coarse, white sa., 100 f t thick, massive In upper portion, becoming thin-bedded 
toward bottom, but carries no sh. Underlies Wise fm. and overUes Norton fm. In 
Bigstone Gap coal field of Va. and Ky. 

N a m e d fo r G ladev i l l e ( n o w ca l led W i s e ) , W i s e Co., Va . 

G l a d w i n m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h e r n Mich igan . S h o w n on n w r a i n e 

m a p (p l . 32) of U. S. G. S. Mon. 53. N a m e d for G l a d w i n , G l a d w i n Co. 

G l a d y P o r k s a n d s t o n e . ( I n B l u e s t o n e f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 294, 321). Olady Fork aa.—Grcenlsh-brown coarse massive ss., 25 to 40 ft. 
thick. Plant fossils at base. Underlies Lower Mud sh. and overUes Plpestem 
sh., all members of Bluestone group [fm.]. Type loc. In end of rldge btw. Brush 
Creek and Glady Fork, Just SE. of Princeton, Mercer Co. 

G l a m o r g a n g a b b r o . 
P r e - C a m b r i a n : O n t a r i o . 

F. D. Adams and A. E. Bartow, 1910 (Canada Geol. Surv. Mem. 8, p. 152). 

G l a n c e c o n g l o m e r a t e . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e a s t e r n A r i z o n a (B i sbee 

r e g i o n ) . 
F . L. Ransome, 1904 (U. S. G. S. P. P. 21, pp. 56, 57-1-). Glance cgl—Distinctly 

bedded red-brown cgl., 50 to 75 f t thick, composing basal fm. of Bisbee group 
(of Comanche age) in Blabee quad. Rests uncon. on pre-Camb. Pinal schia t 
Overialn conformably by Morita fm. Named for Glance, on El Paab & SW. B. B., 
near Glance mine, Bisbee quad. 

Glass l ioro g r a v e l . 

P l e i s t o c e n e : S o u t h e a s t e r n P e n n s y l v a n i a a n d a d j a c e n t p a r t s of N e w J e r s e y . 
H. C. Lewis, 1881 (PhUa. Acad. Nat. Scl. Proc, vol. 32, pp. 296-309). Olaaaboro 

gravel.—Called "FosslUferous gravel" In earlier papers, because many of Its 
pebbles are fossiliferous. Occurs a t lower elevations than Bryn Mawr gravel. 
Abundant In N. J. and SB. Pa. It is the yellow gravel which caps the watershed 
btw. the Atlantic and tbe Delaware a t a height of nearly 200 ft. Is older than 
Philadelphia red gravel. 

E. D. Salisbury and G. N. Knapp, 1917 (N. J . GeoL Surv., voL 8, pp. 11, 62), used 
Olaasboro phase of Bridgeton fm. See 1917 entry under Bridgeton fm. 

I s a p a r t of B r i d g e t o n fm., a c c o r d i n g t o U. S. G. S. P h U a . fol io (No . 162) , 

1909. 

P r o b a b l y n a m e d fo r o c c u r r e n c e a t Glassboro , G louces t e r Co., N . J . 

G l a s s B u t t e s s e r i e s . 
M i o c e n e : C e n t r a l s o u t h e r n Oregon ( L a k e Coun ty , n o r t h e a s t c o r n e r ) . 

A. Waters, 1927 (Jour. Geol., vol. 85, pp. 442-452). Glass Buttes seriea—A closely 
related series of rocks of acidic composition that form main portion of Glass 
Buttes Range. Includes augite andeslte, quartz andeslte, hypersthene dacite, 
augite dacite, hypersthene augite dacite, perllte, obsidian, and vltrophyre. Most 
striking feature Is pronounced banding of aU the larger fiows. Seven lava 
flows belonging to this series, each at least 50 ft. thick, occur on one fault 
scarp, while 2 other fiows are exposed on downthrown block of same fault. 
This brings total known thickness up to over 400 ft., and it probably Is not 
much thicker. HAs been referred to Mio. Rests conformably on a seriea of 
oUvlne and augite basalts, which have also been referred to Mio. Overlain by 
very recent flows of oUvIne and auglte basalt 
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tGlass Mountain formation. (In Cimarron group.) 
Permian: Northwestern Oklahoma and southern Kansas. 
F. W. Oagin, 1897 (Am. GeoL, vol. 19, pp. 353, 355). Glass Mtn fm.—Includes 

all beds, 160 ft. thick, above Salt Plain measures and below Cave Creek fm., 
the equlv. Cedar Hills sss. and Flower-pot shales of Kans. section not being 
satisfactorily identified In Okla. Included In Salt Fork dlv. 

Named for Glass (also spelled Gloss) Mtns, Major Co., Okla. 

tGlass Mountains formation. 
Permian: Western Texas (Glass Mountains). 
P. B. King, 1933 (Historical geol., by R. C. Moore, p. 325). Glass Mtns fm.— 

UnderUes Bissett cgl. and overlies Word fm. Divided, in B part of Glass Mtns, 
into (descending) Tessey massive Ls. memb., Gilliam tbin-bedded Is. memb., and 
Vldrlo massive Is. memb. In W. part of Glass Mtns Includes, in lower part, 
Altuda siliceous sh. raemb. Is=Capitan Is. [See 1931 and 1933 entries under 
Tesaey dol] 

This name being preoccupied, and the rocks being the southern extension 
of Captain Is. (an older and well-established name), the U. S. Geol. 
Survey designates these rocks in Glass Mtns the Capitan Is. (See P. B. 
King, Geol. Soc. Am. BuU., vol. 45, 1934, pp. 697-798.) 

Glastonbury granite gneiss. 
Late Carboniferous or post-Carboniferous: Central Connecticut. 
H. E. Gregory, 1906 (Conn. Geol. and Nat Hist. Surv. Bull. 6. pp. 114, 115, and map), 

Olaatonbury granite gneiss.—Larger part is dark, well foliated, almost schistose 
gneiss, of flne grain, which on cleavage shows alternating patches of black 
biotite and white feldspar. A narrow eastern belt ia more granitic and in 
places reaches the masslveness of true granite. The more schistose variety 
forms the hills SE. of Glastonbury and occurs in bed of Roaring Brook in 
South Glastonbury. Believed to be of Igneous origin. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the continuation of this 
fm. In Mass. as Monson granodiorite, of late Carbf, or post-Carbf. age. Monson 
has priority. 

tGlauconitlc group. 
Descriptive terra applied by L. Harper (Prel. rept. geol. and atrric. Mi.ss., 

1857, p. 72) to Cret. rocks in Miss. 
tGlauconitlc division. 

Descriptive term applied by R. T. Hill (Ara. Jour. Set, 3d, vol. 38, 18S9, 
pp. 468-473) to Navarro group of Tex. 

Glenarm series. 
The provincial series of pre-Camb. metamorphosed sed. rocks present in 

northern Va., Md., SE. Pa., western N. J., and possibly SE. N. Y. For
merly assigned to "Algonkian system," but that term has now been dis
carded. In 1929 (Md. Geol. Surv. Baltimore Co. Rept , p. 104) and later 
repts E. B. Knopf and A. I. Jonas assigned this series to la.te pre-Camb. 
(For definition see U. S. G. S. BuU. 769, p. 112.) 

B. L. MUler, 1935 (Geol. Soc. Am. Bull., vol. 46. No. 5, pp. 715-756), discussed 
age and problems Involved In rocks designated as Glenarm series, and concludes 
that much more work is needed on the probleni.s. concerning which there has 
been and still Is considerable diversity of opinion. 

J. H. Mackln. 1935 (Jour, Geol,. vol. 43, pp. 356-.380). Olenarm series of SE. 
Pa. may be whoUy or in part Paleozoic. 

Glenbumle member (of Chaumont formation). 
Middle Ordovician (Black River) ; Ontario (Frontenac County). 
G. M. Kay, 1929 (Jour. GeoL, vol. 37. No. 7, pp. 664-GTl : and A. A. P. G. Bull., vol. 

13, No. 9, p. 1214). Olenbumie memb. of Cluiujnont fm.—Includes 2 ft. of very 
argill. and very fossiliferous Is. Intercalated with thin beds of sh., lying above 
Leray is. memb. of Chaumont fra. and below Watertown memb. of Chaumont fm. at 
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type section in small quarry W. ot road in lot 22, cone V, 1 mi. SW. of hamlet 
of Glenbumle, Kingston Twp, Frontenac Co., Ont. Fossils listed. Not present 
In N. Y.. where It is represented liy uncon. btw. Watertown and Leray lss. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10), apparently does not mention this 
name, as it is not listed In index or tables. 

G l e n c a i r n s h a l e m e m b e r (of P u r g a t o i r e f o r m a t i o n ) . 

L o w e r C r e t a c e o u s ( C o m a n c h e ) : E a s t e r n Co lo rado (Co lo rado S p r i n g s 

r e g i o n ) . 
G. I. Finlay, 1916 (U. S. G. S. Colorado Springs folio, No. 203). Glencairn sh. 

memb. of Purgatoire fm.—Dark sh. with a little Intercalated ss. Thickness 10 to 
145 ft. Top memb. ot Purgatoire fm. Overlies Lytic ss. memb. T. W. Stanton 
says fossils are Comanche and belong to Washita horizon. Named for a tract of 
land a few ml. N. of Lytle. 

G len C a n y o n g r o u p . 

J u r a s s i c ( ?) : S o u t h e r n a n d e a s t e r n U t a h , n o r t h e r n Ar izona , s o u t h w e s t e r n 

Colorado , a n d n o r t h w e s t e r n N e w Mexico. 

N a m e a d o p t e d a t j o i n t con fe rence of J . Gl l luly , J . B . Rees ide , J r . , H . E . 

G r e g o r y , and R. C. Moore , f r o m a r e a spec ia l ly s tud ied by G r e g o r y a n d 

Moore , w h o sugges ted t h e n a m e . T h e n a m e flrst ap i i ea red in p r i n t In 

A. A. P . G. Bul l . , VOL 11, p . 787, 192T, in p a p e r by Rees ide , C. E . Dobbin , 

A. A. B a k e r , a n d E. T. M c K n i g h t . M o r e ful ly defined by Gil luly a n d 

R e e s i d e in U. S. G. S. P . P . 150, p . 68, 1928, a n d by G r e g o r y a n d Moore 

in U. S. G. S. P . P . 1&4, p . 61 , 1931. I t i n c l u d e s (de.scendlng) N a v a j o ss. , 

K a y e n t a fm. (so-cal led T o d l l t o ? fm. of o r i g ina l de f in i t i on ) , a n d W i n g a t e 

ss. N a m e d for e x p o s u r e s iu Glen C a n y o n of Co lo rado River , K a n e Co., 

U t a h , a n d a d j a c e n t a r e a s in Ar iz . ( S e e a l so U. S. G. S. P . P . 183, 1936, 

p . 4.) 

Glencoe m a r b l e . 

T r a d e na rae for a m a r b l e Quarr ied f rom K i m m s w i c k Is. n t Glencoe, Mo., 
a c c o r d i n g to J . B r i d g e ( l e t t e r d a t e d J u l y 10, 1036). 

G l e n d a l e g r a n i t e . 

P r e - C a r a b r l a n ( ? ) : C e n t r a l n o r t h e r n Co lo rado ( B o u l d e r C o u n t y ) . 

B. D. Crawford, 1909 (Univ. Colo. Studies vol. 6, pp. 97-131). Glendale granite.— 
A massive porphyritic variety of blotite granite. Usually lli:lit-coloicd. Most 
strlklnjj; feature i.'̂  great number and character of pbenocrysts. Probably IntriLsive 
Into the older biotite granite. Occurs on both sides of Lefthaud Canyon iu 
vicinity of Glendale and Rowena [Boulder Co.]. 

G l e n d a l e sha l e . 

Mis s i s s ipp i an ( e a r l y ) : S o u t h e a s t e r n T e n n e s s e e ( C h a t t a n o o g a q u a d r a n g l e ) . 

J. H. Swartz, 1924 (Ara. Jour. Sci., 5th, vol. 7. pp. 24-26). (Ilcndnle .?ft.—Hard 
gray sh. full of concretions, becoming much darker toward b.ise. Thickness 2 ft. 
4 in. a t Chattanooga and 2 tt. 11 in. about 16 mi. E. of Chattanooga. Lingula 
melie abundant from 4 to 6 in. above base, and (.establishes correlation with lower 
part of Cuyahoga sh. of Ohio. Heretofore included In Fort Payne chert of this 
area, but In thi.s rept excluded from Fort Payne. Overlies Chattanooga sh. Named 
for exposures at Glendale Station, Just outside Chattanoogn, on electric road to 
Signal Mtn. 

G l e n d a l e beds . 

Eocene ( J a c k s o n ) : E a s t e r n T e x a s ( T r i n i t y C o u n t y ) . 

A. C. EUIsor, 1033 (A. A. P. G. Bull., vol. 17, No. 11. pp. 1302, 1316). Glendale 
beds.—John L. Bricc traced acro.-is Trinity Co. a fossiliferous zone, about 8 ft. 
thick, which crops out at Glendale, Trinity, and S. of Grovetou, and gave name 
Glendale to a section 515 f t thick, including Manuing bed.s of till.-; piiper. Bur-
ford and Olcott found the same fossiliferous .ss. and ntlcniptcd to ti'ace it to 
Sabine River. Study of their gi.'ol. columns shows their Glcmlalo ss. horizon ranges 
in interval In Whitsett fm. considerably above liilworlli sand (ba.sal zone of 
Whitsett). 
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Glen Dean limestone. (Of Chester group.) 

Mississippian: Southern Illinois and Indiana. Kentucky, Tennessee, and 

southwestern Virginia. 

C. Butts, 1917 (Ky. Geol. Surv. Mississippian formations of western Ky., p. 97). 
Olen Dean la.—Varying proportions ot Is. and sh.. Including, locaUy at least, a Uttle 
es. In Breckinridge Co., Ky., consists of (descending) : (1) 40 to 100 ft. of Is. 
and sh. with a Uttle red sh. ; (2) 30 to 60 tt . of thick- or thln-hedded Is., In par t 
generaUy rather coarse-grained or crinoldal and of light- to blulsh-gray color; (3) 
0 to 10 ft. of green and red sh. resting on Hardinsburg ss. Is overlain by Tar 
Springs as. Named for exposures along railroad on both sides of Glen Dean, 
Breckinridge Co., Ky. 

Glendon limestone. (In Vicksburg group.) 

Oligocene (lower) : Coastal Plain of southwestern Alabama and Mississippi. 

This name first appeared in print In 1917 (U. S. G. S. Bali. 661H, pp. 298, 

300), when it was used by O. B. Hopkins for top memb. of Marianna Is., 

and credited by him to unpublished ms. by C. W. Cooke. 

C. W. Cooke, 1918 (Wash. Acad. Sci. Jour., vol. 8, pp. 187, 195). Glendon Is. memb. 
of Marianna Is.—A series of ledges ot hard, partly crystalline yellowish or pinkish 
Is. Interbedded with softer strata of impure Is. composed largely of Bryozoa, 
Foraminifera, and shells of Ostrea vicksburgenais and Pecten poulaoni. Is dis
tinguished from other parts of Marianna Is. mainly by its Uthology, but a few 
species of organisms are restricted to I t At Glendon, [Clarke Co., SW. part of] 
Ala., !t Is 18 or 20 ft. thick and overlies 20 tt. of "chimney rock" [a fades of 
Marianna Is.]. Because of its hardness it is most conspicuous part of Vicksburg 
group in Miss. Is top memb. of Marianna Is. In Miss, it rests on Mint Spring 
calc marl memb. of Marianna Is., but In Ala. It rests on the "chimney rock" 
facies of Marianna. Is overlain by Byram calc. marl. 

In 1S23 (U. S. G. S. P. P. 133) the Glendon was elevated by Cooke to forma
tlonal rank and identified eastward into Ga., where, according to him. 
Its lithology changes to sands, clays, aud cherts and where it was called 
Glendon fm. These rocks in Ga. had heretofore been Included in 
Chattahoochee fm., but mapped In part as Chattahoochee fm. and in part 
as Ocala Is. and Vicksburg fm. Later Cooke decided the beds in Ga. 
and Fla. which had been called Glendon were younger than true Glendon 
Is., and he renamed them Flint River fm. Still later he named the beds 
in eastern Fla. which had previously been called Glendon the Suwannee 
Is., which he regards as probably contemp., at least in part, with Flint 
River fm. of western Fla. and Ga. 

Glenerie limestone. (In Oriskany group.) 
Lower Devonian: Southeastern New York. 

G. H. Chadwlck. 1908 (Scl., n. s.. vol. 28, pp. 346-348). The Oriakany Iss. at 
Glenerie are named Olenerie la., from town [in Ulster Co.]. Underlie Bsopus grit 
and overlie Connelly cgl. [Thickness not stated.] 

This is present definition of N. Y. State Survey, according to W. Goldring, 

1931 (N. Y. State Mus. Hdb 10, pp. 370, 380). 

Glen Eyrie shale member (of Fountain formation). 
Pennsylvanian: Eastern Colorado (El Paso County region). 

G. I. Finlay, 190T (Jour. Geol., vol. 15, pp. 586-589). Oleneyrie fm.—Gray and 
butr, finely laminated sss., composed almost wholly of quartz grains with thin 
bands of black sh. near bottom. Can be traced northward from Manitou region 
to Glen Eyrie Creek [El Paso Co.]. where it Is well exposed, although overlying 
Fountain fm. comes down to basal granite a short distance to N. Pennsylvanian 
plants In sh. bands near base, which D. White says are of PottsviUe age. Is 
uncon. overlain by Fountain fra. [restricted] and uncon. underlain by series of 
lss., the lower part of which .•".re of Ord. age. 

J . Henderson, 1!)09 (Colo. Geol. Surv. 1st Rept, 1908, pp. 149-184, flg. 27). [Shows 
Oleneyrie sa. of Manitou region as conformable with overlying Fountain cgl. of 
that area, aud as = basal part of Fountain cgl. of Boulder region.] 
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G. I. Finlay, 1918 (U. S. G. S. Colorado Springs folio. No. 203). Lowermost 90 
ft. of Fountain fm. is here separately mapped as Olen Eyrie sh. memb. of 
Fountain fm. It consists of gray ss. and sandy sh. with thin beds of black 
fossillferotis sh. containing traces of coal. This memb. is strikingly unlike great 
body of Fountain fm., altho transitional beds occur at its top. It is important 
not only because it Is a readUy separable Uthologlc unit, but because of its 
flora. The Glen Eyrie memb. Is found only in Manitou embayment, where It 
crops out btw. Glen Eyrie and Manitou. Rests nncon. on Manitou Is. 

Glenham bel t 

Glenham gneiss 

See under Matteawan granite. 

Glenkirk limestone. 
Silurian (Niagaran) : West-central Tennessee. 

A. F. Foerste, 1903 (Jour. 8eoI., vol. 11, pp. 566, 578-582, 692). [See explanation 
under Lego Is. memb.] 

Named for Glenkirk, Wayne (Do. 

tGlenn formation. 
Pennsylvanian: Central southern Oklahoma. 

J. A. Taff, 1903 (D. S. G. S. Tishomingo folio. No. 98). Olenn fm.—Blue ah., 
with thin brown aaa. and occaalonal thin lss. Thickness 1,000 to 3,000 ft. 
Overlies Caney ah. and may include highest Carbf. rocks exposed in Tishomingo 
quad. 

W. L. Goldston, Jr., 1922 (A. A. P. G. Bull., vol. 8, No. 1) . Glenn fm. ot Ardmore 
Basin divided into (descending) Hoxbar memb., Deese raemb.. Cup Coral memb., 
Otterville Is., and Springer memb. Total thickness 12,000 to 19,000 ft. 

G. H. Girty and P. V. Roundy, 1923 (A. A. P. G. Bull., vol. 7, No. 4, pp. 331-347). 
We are convinced It was not TafiPs intention to include in Glenn fm. the beds 
called Hoxbar memb. by Goldston. Typical Glenn Includes only Deese and 
"Cup Coral" members of Goldston. [For their views regarding Otterville and 
Springer members of Goldston see under Otterville and Springer.] 

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 25). According to Goldston the 
Glenn fm. Is exposed only S. of Arbuckle Mtna, in SW. Johnston and northern 
Carter Counties, and extends across east-central Carter into northern Love Co. 

H. D. Miser, 1926 (Okla. Gcol. Surv. BuU. 35, p. 26, footnote). [See entry under 
Howbar memb. ] 

S. Powers, 1927 (A. A. P. G. BulL, vol. 11, No. 10, pp. 1067-1085), mapped Glenn 
fm. as underlying Hoxbar fm. and overlying Springer fm. 

C. W. TomUnson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 7-21), recognized fol
lowing units In Carter Co. (descending): Hoxbar fm., 4,000± f t . ; Deese fm., 
5,000+ ft.; Dornick HlUs fra., 1,50(^-4,000 ft. (including Otterville Is., 2 5 ± 
ft. thick, in lower part) ; and Springer fm., 3,000 or more ft. thick. 

C. W. Tomllnson, 1929 (Okla. Geol. Surv. Bull. 48). Springer fm. was included 
in Olenn fm. by Taff la Tishomingo folio, but was excluded frora Glenn by Girty, 
Roundy, and Miser. Best solution of Glenn Is to drop it, ns suggested by Gould 
(personal communication). 

F. A. Melton, 1930 (Okla. Geol. Surv. BuU. 40LL). Springer fm. is lowest sub
division of Glenn fm. of Taff. 

Named for Glenn, Carter Co. 

Glenn sand. 
A subsurface sand, of early Penn. (Cherokee) age, 10 to 200± ft. thick, 

in Okla., lying lower than Red Fork sand, higher than Tucker or Taneha 
sand, and correlated with lower sand of the series to which name 
Bartlesville sand has been applied. The typical Glenn, of Glenn pool. 
Carter Co., Ues a t 1,350 ft. depth and the Taneha at 1,550 f t 

Glenn Creek shale member (of Jefferson limestone). 

Middle Devonian: Northwestern Montana. 

C. F. Delss, 1933 (Mont B u r Mines and Geol. Mem. 6, pp. 42 nnd passim). Glenn 
Creek sh. memb.—Underlies Coopers Lake Is. aud overlies White Ridge Is . ; all 
members of Jefferson Is. Thickest (66 ft.) a t typo loc. on White Ridge; thinnest 
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(7 ft.) In Nannie Basin region. Type loc. on S. side of SW. peak of White 
Ridge, where It consists of (descending) : (1) 31 ft. of dull- and brighter-red calc. 
sh. with several beds (up to 14 inches thick) of gray argill. is., and a t top 
thinner bedded very argill. lavender-red I s . ; (2) 20 ft. of thln-hedded red clay 
sh. with green-gray flssiie sh. In upper 2 f t ; (3) 8 ft. of dull-red thick-bedded 
calc. sh. and shaly arglll. red-gray Is. Named for Glenn Oeek, whose middle 
branch heads a t E. base ot White Ridge. On Saypo topog, sheet the names Glenn 
Creek and Moose Creek have been Interchanged. 

Glenogle s h a l e . 
O r d o v i c i a n : B r i t i s h C o l u m b i a a n d A l b e r t a . 

L. D. Bnrllng, 1921 (Geol. Soc. Am. BuU., vol. 32, p. 128), and 1922 (Geol. Mag., voL 
59, pp. 453, 454). Glenogle ahalea, Ord., B. C. 

C. D. Waleott, 1923 (Smlthsonhin Misc. CoU. vol. 67, No. 8, p. 463), gave complete 
deflnition and assigned the fra. to Lower Ord. AU subsequent repts by Canadian 
geologists assign the fm. to Ord. 

N a m e d for Glenogle O e e k , L o w e r K i c k i n g H o r s e CJanyon, n e a r Glenogle 

S t a t i o n , B . C. 

G l e n P a r k f o r m a t i o n . ( I n K i n d e r h o o k g roup . ) 

M i s s i s s i p p i a n : C e n t r a l e a s t e r n M i s s o u r i a n d s o u t h w e s t e r n lUino is ( J e r s e y 

a n d C a l h o i m O i n n t i e s ) . 

E. 0. Ulrlch, 1904 (Mo. Bur. GeoL and Mines vol. 2, 2d ser., p. 110). men Park la. 
memb.—Oolitic Is., 5 ft. thick, forming middle memb. of Sulphur Springs fm. Ove> 
Iain by Bushberg ss. memb. and underlain by 0 to 15 ft. of sh. forming basal part 
of Sulphur Springs fm. 

See u n d e r S u l p h u r S p r i n g s fm. T h e 5 ft. of ooUtlc Is. t o w h i c h U l r l c h a p 
pl ied n a m e Olen P a r k a p p e a r s t o b e on ly a m i n o r p a r t of t h e fm. l a t e r 
ca l led Olen P a r k Is. by M o o r e a n d o t h e r s . 

R. C. Moore, 1928 (Mo. Bur. Oeol. and Mines voL 21, 2d ser., opp. p. 282), showed 
Glen. Park la. as present in only Jersey and Calhoun Counties, IIL, and In SE. Mo., 
and he showed it as underlying Hannibal sh. and overlying (with uncon. in places) 
Louisiana Is., and as absent in Pike Co., IIL In 193S (Rept. 9th Ann. Field Conf. 
Kans. Geol. Soc, p. 245) he showed Glen Park of western IU. and NB. Mo. as lying 
btw. Hannibal above and Louisiana Is. below, and the Glen Park of SW. 111. and 
SE. Mo. as uncon. underlying Fern Glen Is. (the uncon. representing Chouteau Is. 
and Hannibal sh.) and uncon. overlying Chattanooga sh., the Louisiana Is, being 
absent. 

N a m e d for e x p o s u r e s a t Glen P a r k S t a t i o n , Jef ferson Co., Mo. 

G l e n r a y l imes tone . ( I n Bluefleld f o r m a t i o n . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n V i r g i n i a 

( T a z e w e l l C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol. Snrv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 301, 432). Olenray Is.—Gray, usually hard and somewhat sandy, but some
times shaly, 44 to 125 ft. thick. Marine foaslls. Underlies Webster Springs sa. 
and overlies Llllydale sh. ; all members of Bluefleld gronp [fm.]. Type loc In Sum
mers Co., on NW. side of Greenbrier River, opposite Qlenray. Also observed In 
Mercer and Monroe Counties, W. Va., and in TaieweU Co., Va. 

G len rock l imes tone . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2a ser., pp. 84, 86, 88). Olenrock la.— 
Dark gray, dense Is. ; weathers light gray or allghtly buff. Thickness 1 to 2 f t 
In Nebr. and NE. Kans. UnderUes Bennett sh. and overUes Johnson sb., aU in
cluded in Elmdale sh. memb. Named for exposures high In vaUey Bide itust NW. 
of Glenrock, Nemaha Co., Nebr. 

G. B. Condra, 1935. (See under Hotee Is.) 
R. C. Moore, 1936 (Kans. GeoL 8ur». BuU. 22), transferred this unit to Perm. 

This change In Perni.-Penn. bdy has not been considered by U. 8. (Jeol. Survey 
for its pubUcatlona. 
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Glen R o s e l i m e s t o n e . ( I n T r i n i t y g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : T e x a s . 

R. T. HIU, 1891 (Geol. Soc. Am. Bull., vol. 2, pp. 504, 507). Glen Rose or alter
nating beda.—Soft yellow mag. fossiliferous beds, siliceous a t base, alternating with 
flne arglll. sand with occasional dimension layers of almost pure crystalline Iss., 
chalk, and mag. lss., often oolitic in structure Overlies Trinity or Basal sands and 
underlies Paluxy sands. 

Midd le fm. of T r i n i t y g r o u p . U n d e r l i e s P a l u x y s a n d a n d over l ies T r a v i s 

P e a k s a n d ( f B a s a l s a n d s ) . 

N a m e d for Glen Rose , Somerve l l Co. 

G l e n s F a l l s l i m e s t o n e . (Of T r e n t o n g r o u p . ) 
Midd le O r d o v i c i a n : Elas tern N e w Y o r k (Mohailvk a n d u p p e r H u d s o n 

v a l l e y s ) . 
R. Ruedemann, 1912 (N. Y. State Mus. BuU. 162) . Olena Falla Is. proposed for basol 

Trenton Is., 17 f t thick in Flat Creek ravine a t Sprakers, 2V4 ml. E. of Cana
joharie ravine. Consists of thin layers of very fossiliferous Is. with sh. Intercala
tions near top and a 2-Inch cgl. layer a t base, separating It from Tribes Hlll Is. 
Contains ripple marks and other signs ot shallow-water conditions. Faima of both 
the Is. and shaly intercalations is basal Trenton. Traced by outcrops around SB. 
side of Adirondacks to Saratoga and Glens Falls. Are lower than any beds exposed 
at Trenton Fails, and therefore given distinct name. We have called them 
Jacksonburg Is., but Jacksonburg of N. J . (typical) contains beds of Amsterdam 
and Lowville age, and therefore is not appropriate for these basal Trenton beds. 
At Glens FaUs [Warren Co.] the fra. underlies Canajoharle sh. and overlies 
Amsterdam Is. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 39). Glens Falla la. Is weU 
developed In Mohawk and upper Hudson valleys. 

H. P. Cushing and R. Ruedemann, 1914 (N. Y. State Mus. BuU. 169). Olena Falls 
la. at Saratoga Springs and vicinity consists of 40 ft. of alternating black sh. and 
thin black is. Assigned to Basal Trenton, but fauna shows it IIco below beds of 
Trenton Falls section. Underlies Canajoharie sh. and uncon. overiies Amsterdam Is. 

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258). Glens Falla Is., 24 ft. thick, under
lies Canajoharle sh. in lower Mohawk Valley. Is older than any part of the 
Trenton exposed nt Trenton Fails. 

T h e p r e s e n t N . Y. S t a t e S u r v e y a s s i g n s Glens F a l l s Is. to T r e n t o n group . 
( S e e W . Go ld r ing , N . Y. S t a t e Mus . H d b . 10, 1981.) 

Glenwood s h a l e . ( I n P l a t t e v i l l e l imes tone . ) 

M i d d l e O r d o v i c i a n ( L o w v i l l e ) : N o r t h e a s t e r n I o w a , w e s t e r n I l l ino is , south
e rn M i n n e s o t a a n d Wiscons in . 

S. CaMn, 1906 (Iowa Geol. Surv. vol. 16, pp. 60, 61, 75). Glenwood sh.—Sh., 
3 to 15 ft. thick in Glenwood T\vp [Winneshiek Co., Iowa], lying btw. St. Peter 
as. below and Platteville Is. above, described as "Basal Sh." in earlier repts, 
and supposed to represent Initial phase of Trenton series. In lower 8 to 10 f t it 
shows streaks and bands of sand, indicating close relationship with St. Peter ss. 
This lower part is assigned to St. Peter stage of Canadian series. 

T h e sha ly beds f o r m i n g b a s a l p a r t of P l a t t e v i l l e Is. In some a r e a s consis t 
of t r a n s i t i o n a l sha l e s a n d l ss . 7 t o 110 ft. t h i ck , a n d a r e b y m o s t w r i t e r s . 
Inc lud ing E. O. Ul r lch , 1924, i nc luded i u P l a t t e v i l l e I s . ; b u t A. B e v a n 
(111. Geol. S u r v . R e p t . of I n v e s t i g a t i o n s , No. 9, 1926) a d v o c a t e d m a k i n g 
t h e m a d i s t i n c t fm., u n d e r t h e n a m e Glenwhod b e d s ; a n d I o w a Geol. 
S u r v . (vol . 33 , 1928, vol . 34, 1929) n o t on ly t r e a t e d t h e m a s a d i s t i nc t 
fm. b u t inc luded t h e m in L o w e r OriL I n I o w a Geol. Su rv . vol. 33 , p p . 
33-36, 1928, m a n y wel l logs r eco rd a t j i in bed of Is. b t w . Glenwood sh . 
a n d u n d e r l y i n g St . P e t e r ss. , a n d record u p p e r p a r t of t h e Glenwood a s 
cons i s t i ng of 0 -15 ft. of ss. , a n d in S W . p a r t of S t a t e r e p t a t h i c k n e s s 
of 80 ft. fo r t h e Glenwood . 

F. W. Sardeson, 1933 (Pan-Am. GeoL, vol. 60, p. 90). Glenwood shaiea Is merely 
a new name for what Is long known as the top of Peter ss. [St. Peter ss . ] . 
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C. R. Stauffer, 1935 (Geol. Soc Am. Bull., vol. 46, No. 1, pp. 125-169), described, 
discussed, and flgured conodonts from these beds, which he stated (pp. 130-131) 
are "fllled with Middle Ord. life, and most of Its fauna Is of that age." Also that 
"the fossll-bearing Glenwood beds belong In Mohawkian series, and are not much 
older than PlatleviUe Is." 

G. M. Kay and G. I. Atwater, 1935 (Am. Jour. Scl., 5th, vol. 29, Feb., pp. 98-111), 
treated these beds as basal memb. of Platteville Is., as did Kay (Rept. 9th Ann. 
Field Cont Kans. Geol. Soc, 1935, pp. 285-286), and the "Cont classiflcation," 
flg. 1 ; but according to flg. 2 ot this Cont Rept. the Iowa and III. Surveys exclude 
these beds from Platteville Is. Kay stated Glenwood merab. la overlain by Peca-
tonlca Is. On pp. 383 to 384 of this Cont. Rept. A. Bevan stated that near Oregon, 
Ogle Co., NW. IU.. the Glenwood consists of 2V4 to 12 ft. of glauconitic ss., which 
"in this paper Is considered as a separate fm., rather than as a memb. of the 
Platteville." C. R. Stauffer, 1935 (Jour. PaL, vol. 9, No. 7, p. 597), also treated 
Glenwood as distinct fm. 

t G l o b e l imes tone . 

C a r b o n i f e r o u s a n d D e v o n i a n : S o u t h e a s t e r n Ar i zona (Globe r e g i o n ) . 
F. L. Ransome, 1903 (U. S. G. S. P. P. 12). Globe Is.—Hard buff and gray lss., 

700 ft. thick. Underlie Whltetall fm. (Eocene 7) and overUe Apache group. 

R e p l a c e d by T o r n a d o Is. ( P e n n . a u d Miss . ) a n d M a r t i n Is . ( U p p e r a n d 

Midd le D e v . ) . 

N a m e d for deve lopment a t a n d a r o u n d Globe. 

G lo r i e t a s a n d s t o n e . 
P e r m i a n : C e n t r a l n o r t h e r n New Mexico (G lo r i e t a Mesa, S a n t a F e a n d 

S a n Miguel C o u n t i e s ) . 

C. [R.] Keyes, 1915 (Iowa Acad. Scl. Proc , vol. 22, pp. 257, 282; and Conspectus of 
gcol. fms. of N. Mex., pp. 2, 7) . Olorietta ssa.—Main body of Dakotan series 
(Cret.) around S. end of Roc'iy Mtns. Thickness 300 ft. 

D. Hoger and A. E. Robltallle, 1919 (Geol. rept. on oil possibUitics In eastern N. 
Mex.). Olorietta ss. is top memb. of Yeso fm. It consists of 500 ft. of massive 
ss., even-grained and white wlien broken open but weathering reddish brown. 

C. L. Baker, 1020 (Am. Jour. S«l., 4th, vol. 49, pp. I l l , 118, 119, 126). Glorieta sa., 
basal memb. of Upper Trias, outcrops along valley ot Pecos from Glorieta Mesa 
downstream to somewhere btw. Puerto de Luna nnd Fort Sumner, and at Santa 
Rosa. Near Anton Chico it rests on Yeso fm. 

J . L. Rich, 1921 (Am. Jour. Scl., 5th, vol. 2, pp. 295, 296). Baker has confused 
Glorieta ss. in parts of area with the younger (Upper Trlassic) Santa Rosa aa. 
The Glorieta ss. Is coarse, gray, massive, 300 to 500 ft, thick, underlies San 
Andreas Is., overlies Yeso fm., aud Is of Perm. age. 

A s t h e r e is no fm. b tw . San A n d r e s Is. a n d Yeso fm. a s def ined (now cal led 

Yeso memb. of C h u p a d e r a f m . ) , the ss. of Glo r i e t a Mesa is top p a r t of 

Yeso memb . of t h a t a r e a . 

G louces te r f o r m a t i o n . 
O r d o v i c i a n : B r i t i s h Columbia , O n t a r i o , Quebec . 

C. W. Drysdale, 1912 (Canada Geol. Surv. Summ. Rept 1911, pp. 134, 135). 
Oloucester fm.—Crystalline Is., light to dark gray, which occurs as Irregular 
masses Interfolded with Franklin group (of greenstone, altered tuff, Jaaperold, and 
slllcltled argllllte), of Paleozoic (Upper?) age. [On p. 138 he statea that the 
Gloucester property is situated on Gloucester Creek slope of Franklin Mtn, B. C , 
and that the rocks there are Franklin, group greenstones.] 

I n 1916 P. E. R a y m o n d used t h i s n a m e In Ont . ( H a r v a r d Coll. Mus . Comp. 

Zool. Bull . , vol. 56, p . 255) . In 1921 R. R u e d e m a n n (N. Y. S t a t e Mus . 

Bu l l . 227, 228, p . 71) a s s igned Glouces te r sh . of C a n a d a to l a t e U t i c a 

a n d pos t -Ut lea . I n 1922 (Geol. Soc. Am. Bul l . , vol. 33, p . 585) R a y 

mond s t a t e d t h a t Glouces te r w a s p roposed for t h e " U t i c a " b lack sh. of 

O n t , which over l ies Col l ingwood black sh. a n d Is. I n 1924 A. P . F o e r s t e 

( C a n a d a Geol. S u r v . Mem. 138, c h a r t opp. p . 58) p l aced Glouces t e r above 
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Col l ingwood a n d a s s i g n e d bo th to U t i ca . I n 1925 (N. Y. S t a t e Mus . Bul l . 
258, p. 64) R u e d e m a n n a s s i g n e d Glouces te r sh. to u p p e r Ut ica , co r r e l a t ed 
i t w i th A t w a t e r O e e k a n d D e e r R i v e r of N . Y., a n d p laced i t above 
Col l ingwood sh. On p . 149 h e a p p e a r s to a s s i g n t o p m o s t p a r t of 
Glouces te r to b a s a l F r a n k f o r t t ime . I n 1933 G. M, K a y (Ara. J o u r . Sci., 
5 th , vol. 26, No. 151, p. 2) app l i ed Glouces t e r fm. iu Jefferson Co., N. Y. 
a n d a s s i g n e d It t o T r e n t o n g roup , a s h e d id in 1935 (Geol . Soc. Am. 
Bul l . , vol . 46, p p . 227, 228 ) . 

G o a t h a u n t m e m b e r (of S lyeh l i m e s t o n e ) . 

P r e - C a m b r l a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a (Glac i e r Na t iona l 

P a r k ) . 
C. L. nnd M. .\. Fenton, 1931 (Jour. Geol., vol. 39, No. 7. pp. .670-679). Goathaunt 

inofnb. of Siych fin.—Massive Impure dark gray rang. Is., weathering buff; some 
interbeds of dolomltlc metargillite and a few thin beds of ss. Molar teeth and 
shear structures common In upper part . Thickness 2,000-t- ft. Can be studied 
throughout Glacier Nat. Park. Most accessible on trail to Swift Current Pass. 
Underlies Collenia (f) frequens zone and overlies Collenia symmetrica zone of 
Siyeh fm". [Derivation of name not stated, but probably Goathaunt'Mtn.] 

G o a t M o u n t a i n f o r m a t i o n . 
J u r a s s i c o r T r i a s s i c : B r i t i s h Co lumbia . 

S. J. Schofleld, 1928 (Econ. Gcol., vol. 21, p. 273). 

G o b e r t o n g u e of A u s t i n cha lk . 

Uppe r C r e t a c e o u s : N o r t h e a s t e r n T e x a s ( H u n t , Fn.nnin, and L a m a r 

C o u n t i e s ) . 

L. W. Stephenson, 1927 (A. A. P. G. Bull., vol. 11, pl. 1, pp. S-12). Above Browns
town marl as here restricted Is a tongue of .\ustln chalk formerly Incorrectly cor-, 
related with Annona chalk and In this paper designated Oober tongue of Austin chalk. 
\'lllage of Gober, Fannin Co., Is located on this chalk. Where this tongue con
nects with main body of Austin chalk It probably is not less than 400 f t thick, 
but it gi-adually thins out to E. and .appears to pioch out entirely In E. part of 
Lamar Co. Between Honey Grove, Pannln Co., and High, Lamar Co., the lower 
part of the Gober Is composed In part of soft, more or less chalky clay or marl. 
The lowest layers of chalk exposed In cut I'A ml. W. of High are regarded as form
ing base of Gober tongue. From central Fannin Co. to E. part of Lamar Co. the 
ujipermost bed of Gober tongue Is a soft tough Is. facies 1 to 10 ft. thick. It is 
conformably overlnin by Taylor marl. 

t G o d i v a l imes tone . 
Miss i s s ipp ian , Devon ian , S i l u r i a n ( ? ) , a n d U p p e r to L o w e r O r d o v i c i a n : 

C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 

G. W. Tower, Jr., and G. O. Smith, 1899 (U. S. G. S. 19th Ann. Rept.. pt. 3, p. 
624). Godiva Is.—As distinguished from underlying Eureka Is. is essentially a 
pure Is., 2,216 ft. thick. For 1,200 ft. above base the prevailing colors are 
groy and blue and the beds are diversified by occurrence of two or three 
sandy beds. Upper 1.000 ft. consists mainly of blue crystalline and black 
carbonaceous beds containing many fossils, with occasional beds rich In chert 
nodules and lenses. Underlies Humbug intercalated series. [.Vccompanying map 
shows Godiva Mtn Is largely composed of this fm.] 

G. F. Loughlln nnd W. Lindgren, 1919 (D. S. G. S. P. P. 107), divided these rocks 
into following fms. (descending) : Pine Canyon Is., Gardner dol., Victoria qtzite, 
I'liiyou Peak Is., and Bluebell dol., which range in age from lower Miss, to Lower 
Ord. 

Godiva l in ies toue . ( . \ l so sjielled Oold iva . ) 

E o c e n e : U t a h . 

C. [ R ] Keyes, 1924 (Pan-Am. Geol., vol. 41, p. 36). Godiva Iss. (also Ooldiva Us.) — 
Lss., 800 ft. thick, uncon. below Washakie shales and uncon. above Wasatcban 
scries. Bottom fm. of Greenian series in Utah. [Derivation of name not stated.] 

file:///ustln
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Goen l imes tone . ( I n Mi l l sap L a k e f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 
F. B. Plummer. 1929 (Tex. Bur. Econ. Geol., gcol. map ot Palo Pinto Co.). [Gorn 

Is., In lower part of Mineral Wells fin., is shown as separated from overlying 
Thurber conl by a thin sh., and as lying 00 ft. .nliove Santo Is., all members of 
Mineral Wolls fni.] 

E. H. Sellards, 1933 (Univ. Tex. Bnll. :;232. p. lOfii. Goen Is. is memb of Garner 
fm., the name iftticral WC'LIS fm. being restricted lo upper part of orlt;liial 
Mineral Wells fm. 

F. B. Plummer and J. Hornbcrt'er, Jr., 19.30 (Unlv. Tex. Bull. 35:i4. pp. 16-24). 
The Is. in upper (Grindstone Crci.'kl raemb. of Millsap Lake fm. that caps the 
knolls around Goen Cemetery nnri Is well seen on N. side of Millsap-Brnzos 
road y, mi. by road NE. of Goen Cenielcry entrance, is here named Goen la. 
It lies in upper part of Grindstone Creek memb. of Millsap Lake fm., 50 ft. above 
Santo Is. 

Gotf coal g r o u p . ( I n W i l l i a m s F o r k f o r m a t i o n . ) 

Ujipcr Cre t i i eco i i s : N o r t h w e s t e r n Co lo rado ( M e e k e r q u a d r a n g l e ) . 

E. T. Hancock and J. B. Eby. 1930 (U. S. G. S. Bull. 812, p. 200). Goff coat 
group.—The TOO ft. of coal-bearing beds that underlie Lion Canyon memb. (if 
Willinins Fork fin. nnd Is sop.lrnted from Fnlrfiold coal group below by 1,000± 
ft. of rocks almost tiarrcn of conl. 

t G o g e b i c se r ies . 

A n a m e app l i ed In some ea r ly r e p t s to t A n i m i k i e g r o u p ( u p p e r nnd midd l e 
H u r o n i a n ) of Gogebic dist. , Mich. (See U. S. G. S. Bul l . .360, 1909, 
index . ) 

Go lconda f o r m a t i o n . ( O t C h e s t e r g roup . ) 
M i s s i s s i p p i a n : S o u t h e r n I l l ino is a n d I n d i a n a , w e s t e r n K e n t u c k y and 

Tennessee , a n d n o r t h w e s t e r n A l a b a m a . 

A. D. BroUaw, 1910 (III. Geol. Surv. Extr. from Bull. 35) aud 1917 (III. Geol. 
Surv. Bull. :!5. |)p. 19-29, on parts of Saline, Williamson, Pope, and Johnson 
Counties, 8E. Ill.l. Golconda fm.—Shales nnd lss., vnriable In color and character, 
with a ri'il .sh. in plnccs. Thickness 100 to 300 ft. Underlies Hardinsburg ss. 
and overlies Cyprc^^s ss. 

C. Butts. 1917 (Ky. Gool. Surv. Missi.ssipjiimi fonnntlons of western Ky., p. 91). 
Golconda fm.—Coiisi.sts of (dcscondint') solid Is.. 30 to 40 ft. ; sh. and Is., 80 
ft . ; dni'k. argill.. cuar.-^ely cr.\slalliiic or frncmentnl fossiliferous Is. called 
I'tcrolocrijtus vopitolis zone, lO-f ft . ; and dark sh., 20 ft. Underlies Hardins
burg s.s. and overlies Cypro.-̂ s ("Big Clifty") ss. Nnmcd for Golconda, Pope Co., 
SE. III., just N. of which the full thickness outcrops on the river bluff. 

Gold C r e e k q u a r t z i t e . 
Middle ( ? ) C a m b r i a n : N o r t h e r n I d a h o ( P e n d Orei l le d i s t r i c t ) . 

E. Sampson, 1928 (Idaho Bur. Minos and Genl. Pam. 31. p. 9) . OoIiJ Creek g t - i t c— 
Distinguished from any rock in Bolt sorli.-s by coarseness of grain. Is rather 
coarse-grained throughout, with many pebble beds, some of which contain pebbles 
as large as 3 iu. diam. Color goncrnlly pure white. Cross-bedding Is churnc-
teristic feature. Is very resistant to weathering and generally forms rldgos and 
I'llffs. I'robahly more than 200 ft. thick and loss than COO; 400 ft. is fair approx. 
Nanied for exposures on North and South Gold Creeks near Lakeview. Con
spicuous outcrops on summit of ridge .-ihove cement rocks plant at Port Rock. 
Basal fm. of Camb. In this area, neliuvod to bo unoon. on .Mgonkian Strlpi^d Peak 
fm. Overlnin by Rennie sU. (Miilrtle Cnnib.). 

t G o l d e n f o r m a t i o n o r g roup . 

N a m e sugges ted by A. C. Vea tch ( J o u r . Geo]., vol. 1."), p . 548, 1907) a s 

a i ip ro i i r i a te s u b s t i t u t e for the so-called " L o w e r L a r a m i e " ( = t y p l c a l 

L a r a m i e ) . F r o m Golden, Colo. 

Golden B a r a n d e s i t e rocks . 

Age ( ?) : Mexico. 

B. T. 11111. l'.>04 (Greene Consolldiitod lji>ld Co. [ I'lospectu.s], p. 10). 
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Golden E a g l e l imes tone . 

P e n n s y l v a n i a u : S o u t h w e s t e r n I l l ino i s ( C a l h o u n C o u n t y ) . 

H. E. Culver, 1925 (III. Geol. Surv. Coop. Min. ser., Bull. 29, p. 20). [See descrip
tion under Piasa Is. Position within McLeansboro fm. not deflned. It appears to 
be the 5 ft. of gray concretionary Is., containing Fusullna, which on p. 39 ot book 
cited is described ns one ot prominent beds of Calhoun Co., and there lying 
near top of the I'enn., being overlnin by 6 ft. of brown sh. and underlain by sandy 
brown sh. aud a concealed interval aggregating 65 ft. Presumably named for 
exposures at or near Golden Eagle, Calhoun Co.] 

t G o l d e n G a t e ser ies . 

J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn i a . 

H. W. Fairbanks, 1895 (Jour. GeoL, vol. 3, pp. 416-426). Golden Gate series.— 
Jasper, ss., sh., si., and large bodies of fine-grained greeulsh eruptives. Extends 
from Santa Barbara Co. NW. through Coast Ranges to Klamath Mtns. Uncon. 
overlain by Knoxville beds nnd rests uncon. on crystalline basement complex. 

I s s a m e a s F r a n c i s c a n fm. 
N a m e d for d e v e l o p m e n t on N. a n d S. s h o r e s of Golden G a t e . 

Golden R a y l imes tone . 
Midd le C a i n b r i a n : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 
G. W. Crane, 1915 (Ara. I n s t Min. Engrs. BuU. 108, pp. 2149-2151). Golden Ray 

Is.—Five thick horizons of heavily bedded dark-blue to blulsh-gray dolomltlc Is., 
intcr.spaced by 5 relatively thin horizons ot flne-grained Ught-gray to white, thinly 
laminated Impure Is. Thickness 1.559 ft. Underlies Centennial Is. and overlies 
Tintic sh. [Evidently named tor Golden Ray mine.] 

These rocks were later subdivided into 3 fms., named (descending) Herki
mer Is., Dngmar Is., and Teutonic Is. 

Goldenville formation. 
Cambrian or pre-Cambrian : Nova Scotia. 
J. E. Woodman, 1904 (Am. Geol., vol. 33, p. 368; vol. 34, p. 14). [No age assign

ment. Later repts, by several geologists, assign It to Camb. or pre-Camb.] 

tGo lden W a l l s a n d s t o n e . ( I n B l a i r f o r m a t i o n . ) 

U p p e r C r e t a c e o u s ( M o n t a n a ) : S o u t h w e s t e r n W y o m i n g ( S w e e t w a t e r 

C o u n t y ) . 

J. W. Powell, 1S7G (Geology of cnstern portion of Uinta Mtiis, pp. 40, 48, 155). 
Golden Wall ss. (also Ooldcn. Wall group).—Thinly laminated gray and buff ss. 
forming basal memb. of Point of Hocks group. 

A. R. Schultz, 1920 (U, S. G. S. Bull. 702, pp. 23, 32, 33, pl. 1). Massive yellowish 
sss. near top of Blair fm. give rise to main scarp surrounding Baxter Basin, 
Sweetwater Co., Wyo.. which Is often referred to ns the "golden wall." 

t G o l d Hi l l p o r p h y r y . 

E o c e n e : W e s t e r n c e n t r a l C o l o r a d o ( T e n m i l e d i s t r i c t ) . 

S. F. Emmons, 1898 (U. S. G. S. Tenmile Special folio, No. 48), applied Gold HiU 
porphyry to mass of Elk Mtn porphyry on Gold HUL 

Gold Hi l l c o n g l o m e r a t e . 
T r i a s s i c ( ? ) : S o u t h w e s t e r n C o l o r a d o ( O u r a y d i s t r i c t ) . 

J. D. Irving, 1905 (U. S. G. S. Bull. 260, p. 58). [In section of Gold HUl the 
Dolores fm. [Triassic and Jurassic?] is shown as conslstlngof Gold Hill cgl. under
lain by ss. ] 

Gold Hi l l f o r m a t i o n . 

C a m b r i a n ? ( U p p e r Caml i r ia i i ? ) : C e n t r a l N e v a d a ( M a n h a t t a n d i s t r i c t ) . 

II. G. Ferguson, 1924 (U. S. G. S. P.iill. 723). Gold Hill /m.—Marine sediments, of 
probable Upper Camb. ago, hi id down in shnllow water, A series of schistose sL, 
qtziie, and ss. No fossils excopi a tow nnnelld trails, but they occur considerably 
lower than rocks cnrryiiig Ord. fossils and bear some lithologic resemblance to 
known Camb. of other Nevada rniigos. Are probably Upper Camb. Exposed thick-
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ness 5,000 ± ft. ; base not exposed. Upper 2,500 ± ft. consists of a series of aill-
ceous schist, ss., and qtzite, the schist predominating. Beneath this succession Is 
(descending); (1) White Caps Is. memb., 3 0 ± ft. thick; (2) schist with several 
thin beds ot qtzite, nearly 200 ft.; (3) Morning Glory Is. memb., 15 f t ; (4) sili
ceous schists, 140 ft,; (5) Pine Nut is. memb., 10 ft . ; (8) a short distance below 
the Pine Nut memb. lies a thick series of quartzose schists with subordinate calcific 
and Ume silicate schists and, rarely, tbln beds of qtzite. In fault contact with 
overlying Mayflower schist Exposed W. of Gold HUL 

Goidiva limestones. (See also Godiva.) 
C. [R.] Keyes. 1924 (Pan-Am. GeoL, vol. 41, pp. 279, 308). Over a large area ot 

NW. Colo, the Greenian, or Green River, series of Wyo. forms the bedrock. At E. 
extremity of Uinta uplift the sequence consists chiefly of calc. shales and Iss., at
tains a thickness ot 800 f t . and I.s the (Joldiva fm. of Utah and Wyo. This Is 
foUowed [above] by the whitish Washakie shales, 1,200 ft. thick. The two members 
are separated by a well-deflned eroslonal uncon. 

Derivation of name not stated. 

tGold Ledge porphyry. 
A name applied by J. E. Spurr to an altered Is. containing the gold ores of 

Mercur dis t , central northern Utah, which occur In Great Blue Is. 
(upper Mi.ss.). 

Gold Road latite. 
Tertiary (middle or late) : Northwestern A r l ^ n a (Oatman district) . 
F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Chiefly volcanic flows, with tuff and 

intrusive material. Mainly biotltic latite, but includes some glassy and lltho-
physal rocks that should perhaps be classed as rhyoUte. Between some flows 
are layers of tuff. Basal flow Is conspicuously blotltic. Thickness 3,000 to 4,000 + 
ft. Overlies Oatman andesite. Named for settlement and mine, both of which 
are called Gold Road. 

Goliad sand. 
Pliocei-e: Southern Te'xas. 
J. T. Lonsdale and J. R. Day, Feb. 9. 1933 (Ground water res. of Webb. Co., Tex., 

U. S. G. S. Press Bull. 68861). The name Goliad fm. haa been proposed by Texas 
geologists and is being considered as a substitute for Reynosa. 

A. Deussen, 1933 (A. A. P. G. Bull., vol. 17, No. 5, May, p. 485). The fm. which 
geologists are calling Goliad ss. In SW. Tex. nccordlng to my Interpretation repre
sents basal portion of what I conceive to be Reynosa fra. 

W. A. Piico, 1933 (A. A. P. G. Bull., vol. 17. No. 5, p. 492). The fleld name "Goliad 
es.," first employed by H. A. Noble and Irving K. Howeth In a Shell Co. field rept 
In 1928, has come into somewhat general use in south Tex. but has no standing In 
nomenclature, since it has not been descril)ed in publication by its autboi's. 

L. Bowling and A. P. Wendler, 1933 (A. A. P. G. BulL voL 17, No. 5, p. 529), used 
Goliad (Reynosa) in table. 

F. B. I'lummer, 1933 (Tex. Univ. Bull. 3232, pp. 530, 740, 741, 750-781, 782). [On 
p. 530 Goliad fm. is applied to nil Plio. deposits of Tex. underlying Lissie fm. 
(Pleist.) and overlying l.agarto restricted and Onkville fms. (the latter two being 
assigned to Plio. and Mio.), and Goliad is sliown ns = Citronelle group and is divided. 
In central and SW. Tex., into (descending) Lnbahia, Lagarto Creek beds, and 
Lapara members. On p. 750 Plummer s ta ted: ] The need for Citronelle as a group 
name arises from recent differentiation and mapping In Tex. of new PUo. unit 
Goliad fyn., which outcrops in SW. Tex. btw. Lagarto clay [restricted] and Lissie 
aand as far NE. as Colorado River. East of Colorado River the Goliad fm. Is 
covered by sands thought to be PUo. In age and as yet unnamed but included In 
Citronelle .u'roup. The Citronelle uncon. overlies Lagarto fm. [restricted] and un
derlies Lissie .sand. The Goliad fm. outcrops along San Antonio River a t Goliad, 
Goliad Co., T.'X. It includes most of strata that were placed in Reynosa fm. by 
Deussen nnd by Trowbridge. Tlie name has been accepted by San Antonio Geol. 
Soc. MoMStoM (.;ool. Soc, and Bur. of Econ. Gcol., hut San Antonio committee 
decided to include Lnpara sand in Goliad fm. There Is important uncoO. a t base 
of the I.apnrn. Average thickness of Goliad e s t at 250 f t The fm. was named 
by I. K. lldwoth and V. F. Mnrtin In ms. presented at annual meeting of Son 
Antonio Gc^ol. Soc, Corpus Christl, Feb. 27, 1932. 
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Goliad sand is adopted name of U. S. Geol. Survey for the fm. defined in 
Tex. Univ. Bull. 3232, 1933, i. e., to include all beds below Lissie fm. 
(Pleist.) and above Lagarto clay as restricted by Plummer (to beds uncon. 
underlying Lapara sand memb.). (See also under Uvalde gravel.) 

Gonic formation. 
Carboniferous (Pennsylvanian?) : Southwestern Maine and southeastern 

New Hampshire. 
F. J. Katz, 1917 (Wash. Acad. Scl. Jour., vol. 7, p. 199). Gonic /m.—Graywacke 

schists, mica schists, and garnet-staurolite phyllltes, occurring in belt 2 to 4 ml. 
wide running from Sanford, Me., to Barrington, N. H. 

F. J. Katz. 1917 (U. S. G. S. P. P. in.S, pp. 172, 174). Gonic fm.—Aren. (graywacke) 
and argill. materials, metamorphosed to schist and phyUlte. Mostly rather thln-
beddcd, flne-grained, and of whitish or light-gray to dark-gray color. Includes 
mica schist and phylllte and interbedded fine- to medium-grained micaceous gray
wacke schists In beds up to 2 ft. thick ; flne-grained light- and dark-gray phyllltes 
abundantly studded with dnrk staurolite crystals ; and a little coarse muscovlte 
schist composed almost wholly of mica and very thin laminae of quartz. Arglll. 
materials predominate, but the graywacke is also prominent Thickness unknown. 
Believed to underlie Rlndgemere fm. Assigned to Penn. (? ) . Named for ('xposures 
near Gonic, Strafford Co., N. H. 

Gonzales limestone member (oC Graham formation). 

Penn.sylvanian: Central northern Texas (Brazos River region). 
C. S. Ross, 1921 (U. S. G. S. Bull. 726G, p. 307). Gonzales Is. memb. of Cisco 

fm.—Coarse-grained dark-grny Is. containing large numbers of Campophyllum. 
Thickness 0 to 4 ft. Lies 96 ft. above Home Creek Is. and S 0 ± f t below 
Bunger Is. Strat. position corresponds closely to that of Jacksboro Is. Plummer 
flnds Jacksboro thins to S. nnd plnys out 10 to 15 mi. SW. of Jacksboro, and 
writer finds Gonzales thins to N. and plays out near N. border of Lncasa area, 
leaving liitt:rval of nearly 40 ml. over which neither bed has been traced ; hence 
local name. To W. replaced hy sh. Named for Gonzales Creek, Stepheus Co. 

T h e Cisco is n o w t r e a t e d a s a g r o u p in t h i s a r e a , d iv ided in to s eve ra l fins., 
a n d Gonza l e s Is . i s n o w t r e a t e d a s a memb . of G r a h a m fm. 

t G o n z a l e s sha l e . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( S h a c k e l f o r d a n d S t e p h e n s Coun

t i e s ) . 

F. B. Plummor, March, 1029 (Tex. Bur. Boon. Geol., geol. ma|) of Pnlo Pinto Co.), 
showed Gonzales ah., 100± f t thick, as ba.snl part ot Cisco in Palo Pluto Co., 
and as underlying Gonzales Is. lentil, 0 to 5 ft. thick. 

O. F. Hcdrlck, B. Owens, and P. A. Meyers, 1929 (Tox. Bur. Econ. Geol., geoL map 
of Shackelford Co.). Gonzales sh., 25 ft. thick, lies in lower part ot Cisco group, 
15 ft. below Gonzales Is. lentil. 

T h i s n a m e i s no t l i s ted in i n d e x to Univ . Tex . Bul l . 3232, 1933, n o r in l is t 
of P e n n . u n i t s ou pp . 10.'i-106. 

Gonza les O e e k s h a l e m e m b e r (of G r a h a m f o r m a t i o n ) . 

P e n n . s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24. 31 ; Univ. Tex. 
Hull. 2i:i2, pp. 127-134). In SE. Young Co. 2:10± ft. uf sh. and ss. occur above 
.lacksljoro Is. This portion of Graham fm. of Brazos River valley Is named 
Oo».-(iies Creek memb., for a creek in Enstlnnd Co. ['I\. Where Jacksboro Is. is 
ahscnt the Gonzales Crock merab. rests on underlyin;^ Finis sh. It uiuleriios 
Bunger Is. memb. of Graham fm., and is composed ot poorly bedded, lenticular 
dark-brown sss., sandy shnles, red clays, gypsiferous black cln.va, 2 Is. lentils, arid 
a coal bed. The sss. are lenticular nnd the shales variable. One Is. lentil occurs 
30 ft. below Bunger Is. and the other 80 f t below the Bunger. 

E. U. Sellards, 19:13 (Univ. Tex. Bull. :i232, p. 112), stated tlmt Home Crook Is. 
of Jack Co. incluflos Ja.cksboro Is. 

F. B. Plummer and J. Hornberger. Jr., 1936 (Unlv. Tex. Bull. 35:i4. pp. 61-03), 
divided the lower 125 ft. of Grahnm fm. that is present in P.-iln I'into Co.. into 
the foIlowlnR nicmborg (descending): Bunker Is.. 6 ft . ; Gonzales Creek sh., 116 
f t ; Eastland ss. (new nnmo), 10 to 15 ft. ; and Finis sh.. r.o fl. 
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Goobic sand . 

See Gubik s and . 

Goodenough m e m b e r (of F r a n c o n i a s a n d s t o n e ) . 

Uppe r C a m b r i a n : S o u t h w e s t e r n W i s c o n s i n ( J i m e a u C o i m t y ) . 

A. C. Trowbridge et al., 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, summer 
of 1935, flg. 1, pp. 81, 92, 134, 140, 159, 431, 449, 454, 440, e t c ) . Goodenough 
memb. of Franconia fm.—At Goodenough HUl (NEi,4 S. 13, T. 15 N., R. 2 E.) 
consists of (descending): (1) Coarse white ss.. 10.2 f t ; (2) covered, iV^ f t ; (3) 
ss., flne grained, glauconitic, with hematite layer at base, 25.1 ft. Rests on Iron-
ton memb. of the Francodia and underlies Hudson memb. of Franconia. [On 
p. 309 of this book G. 0 . Raasch stated that Goodenough merab. is Conaspis 
zone.] 

W. H. Twenhofel, S. 0 . Raasch, and F. T. Thwaites, Nov. 30, 1935 (Geol. Soc. 
Am. Bull., vol. 48, No. 11, pp. 1700, etc.). Goodenough memb. Is term proposed 
by writers for that part of Franconia fm. bearing Conaspia faima. I ts discrimina
tion Is based primarily on faunal criteria, but It can locally be differentiated 
into 3 lithologic units (descending)—Lower Greensand, Micaceous Sh,, and 
Calcareous strata, which arc typically exposed over Tomah-Sparta area. The 
Lower Greensand consists of 40 ft, of horizontally and cross-Iamlnnted glauconitic 
sss. alternating with thicker beds of nonlaminated glauconitic sss. Irregularly 
mottled by areas of blue or yellow silt. I t Is called Lower Greensand iu contrast 
to greensand at top of Franconia fm. Type loc. of Goodenough memb. Is 
Goodenough Hill, in southern Juneau Co., btw. Elroy and Maustou. 

tGood H o p e f o r m a t i o n . 

T e r t i a r y ? (P l iocene? ) : S o u t h e r n M a r y l a n d a n d D i s t r i c t of Co lumbia . 
W. B. Clark. 1890 (Johns Hopkins Univ. Circ, vol. 9, No. 81, pp. 69-70). The 

term Good Hope fm. has been employed by [N. H.] Darton [In unpublished fleld 
notes] for coarse gravels and sands that cap the higher bluffs and show in their 
topog. relief ra'ore extensive denudation than the later and lower Columbia fra. 

I n s u b s e q u e n t r e p t s t h e depos i t s r e f e r r ed to w e r e m a p p e d a s " L a f a y e t t e 

fm. ," b u t t h a t t e r m w a s d i s c a r d e d y e a r s ago. Accord ing to F . B a s c o m 

a n d C. W. Cooke ( p e r s o n a l c o m m u n i c a t i o n ) t h e s e beds a r e of P l io . ( ? ) 

age . W h e t h e r they co r r e spond to B r y n M a w r g r a v e l of S E . P a . is a 

d e b a t e d p o i n t 

N a m e d for Good H o p e HiU, D. C. 

G o o d l a n d l i m e s t o n e . (Of F r e d e r i c k s b u r g g roup . ) 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : N o r t h e a s t e r n T e x a s , c e n t r a l s o u t h e r n 

a n d s o u t h e a s t e r n Ok lahoma , and s o u t h w e s t e r n A r k a n s a s . 

E. T. Hill. 1891 (Geol. Soc Am. Bull., vol. 2, pp. 504, 514). Ooodiand Is.—Single 
persistent layer, representing Fredericksburg or Comanche Peak div. Resembles 
Caprina [Edwards] Is. In hardness but has Comanche Peak fauna. Considered 
northern attenuation of Comanche Peak beds. Overllea Exogyra texana beds 
(Walnut clays and Gryphaea breccia) or, where they are absent, Paluxy sands. 

J. A. Taff, 1893 (Tex. Geoi. Surv. 4th Ann. Rept., pt. 1). Goodland le. of R. T. 
Hill is = Texnna Is. [Walnut clay] and perhaps Comanche Peak Is. 

R. T. HiU, 1894 (Geol. Soc. Ara. Bull., vol. 5, pi. 13). Goodland Is. is northward 
continuation of Caprina Is. [Edwards Is.] and Comanche Peak, and overllea 
Walnut clay and underlies Kiamltia [Kiamlchi] clays. 

R. T. Hlll, 1901 (U. S. G. S. 21st Ann. Rept , pt. 7, pp. 114-1-). Ooodiand Is .= 
Edwards Is. and Comanche Peak Is. 

J. A. Taff, 1902 (U. S. S. S. Atoka folio. No. 79) and 1903 (U. S. G. S. Tishomingo 
folio, No. 98, p. 6 ) . Ooodiand Js .^Edwards Is., Comanche Peak Is., and Walnut 
clay of Tex. 

J . A. Taff, 1905 (U. S. G. S. Bull. 243, pp. 307-312). Ooodlund r«. = Edward8 Is. 
and Comanche Peak Is. 

J . A. Udden, C. L. Baker. E. Bflse, 1916 (Univ. Tex. Bull. 44, p. 62). In N. part 
ot State it is impossible to separate Comanche Peak from Edwards Is. Both 
together are represented by Goodland Is., which extends frora Grayson to Red 
River and into Okla. 

L. W. Stephenson, 1918 (U. S. G. S. I'. P. 120U, pp. 135-137). Basnl 3 to 6 ft. 
of Goodland Is. consists of layers of persistent, hard, tliin-beddcd coquina-llke 
Is. with interbedded thin layers of dark marly sh., which In this paper [on NE 
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Tex. and Marshall and Bryan Counties, Okla., Just W. ot Choctaw Co., Okla., 
in which Is type Ooodiand] a re called Walnut shaly memb. These beda were 
not recognized by Hlll (GeoL Soc. Am. Bull., vol. 2, pp. 502-514, 1891) in type 
section at Goodland, CThoctaw Co., Okla. Although TafFs usage of Goodland has 
been adopted by U. S. G. S., writer beUeves future Investigations will show 
Goodland Is. should be restricted to massive Is. above this Walnut shaly memb., in 
accordance with HlU's original usage. [Some geologists believe this bed is younger 
than any part of typical Walnut clay.] 

E. T. Dumble, 1920 (Unlv. Tex. Bull. 1889). Goodland i s pt Red River region, 
10 to 40 ft. thick, l s=Edwards Is. and Comanche Peak beds. 

W. S. Adkins and W. M. Winton, 1920 (Unlv. Tex. BulL 1945). Ooodiand fm.= 
Edwards and Comanche Peak. 

W. M. Winton and G. Scott, 1922 (Univ. Tex. Bull. 2229, pp. 17-33). Ooodiand fm. 
is 128 to 140 ft. thick in Johnson Co., Tex., where It exhibits the transition from 
typical Goodland of No. Tex. to Edwards and Comanche Peak fms. of central 
Tex. The npper (hard) 35 ft. ls = Bdwards and lower (soft) 140 f t ls = Comanche 
Peak. The correlation Is proved by transition and fossils. I t overiies Walnut 
fm. and underiles Kiamltia. 

W. M. Winton, 1925 (Unlv. Tex. Bull. 2544, pp. 9--10). In Denton Co., Tex., GooiJ-
land la. Is 40 to 75 f t thick; In W. part of Tarrant Co. It Is 116 ft. thick. 
I s=Ed wards and Comanche Peak to S. 

H. P. Bybee and F. M. Bnllard, 1927 (Unlv. Tex. Bull. 2710, p. 21). Ooodiand la. 
ot Marshall Co., Okla., is = Edwards Is. and Comanche Peak Is. 

C. I. Alexander, 1929 (Unlv. Tex. BuU. 2907, pp. 14-46). Goodland fm. is 20 
f t thick on Red River and 140 ft. on Brazos River. Upper part (white Is. 
alternating with seams of yellow clay or marl) is = Bdwards fm. Lower part 
(largely laminated clays and shales with a few seams of yellowiah marl and 
aeveral ledges of chalky white soft Is.) is=Comanche Peak fm. It overlies Walnut 
fm. and underlies Kiamlchi. 

W. S. Adkins, 1933 (Unlv. Tex. Bull. 3232, pp. 3 3 4 ^ 3 8 ) . The Comanche Peak 
is a chalky-IImy facies. To N. it Is continuous with "Goodland" Is., which 
Is of same Uthology and fossils. Ooodiand la. in Red River Valley is same as 
Comanche Peak, because (1) Edwards is deflned as consisting of the rudlstid 
facies and similar rock, and "does not outcrop N. of Fort Worth; and (2) the 
Goodland contains Oxytropidoceras acutocarinatum, a species which marks middle 
and lower parts of Fredericksburg group. At Goodland is less than 20 ft. thick. 
[His table on p. 270 shows Goodland overlain by Klamicbl and underlain by 
Walnut. His table on p. 328 shows Goodland of north-central Tex. is=Comanche 
Peak plus a thin representative of Edwards Is.] 

S. A. Thompson, 1935 (A. A. P . G. Bull., vol. 19, No. 10, pp. 1536, 1537). 
Ooodiand la. is a synonym for Comanche Peak Is., which has priority by 30 + 
years. Goodland ahould be abandoned. HUL who ia author of name Goodland, 
stated a t Dallas, 1934, meeting of A. A. P. G. that Goodland Is a synonym ot 
Comanche Peak. 

W. C. Mendenhall, 1935 (p. 1537 of book last cited above). I t Is questioned whether 
Goodland Is actually a synonym of Comanche Peak and should be abandoned. 
Goodland seems to be a useful name for the northern thin Is. of the Fredericks
burg where the Edwards is either very thin or not recognizable as such. 

Named for Goodland, Choctaw Co., Okla. 

Goodland moraine. 
Pleistocene (Wisconsin stage) : Southeastern Michigan. Named for Good-

land Twp. Is shown on moraine map (pl. 32) of U. S. G. S. Mon. 53. 
Goodnight formation. 

Pliocene: Panhandle of Texas. 
W. F. Cummins, 1893 (Tex. Qeol. Surv. 4th Ann. Rept., p t 1, pp. 201-203). Good

night div.—Fresh-water deposits of white, yellowish, and red sandy clays, including 
heavy cgl. bed and some ss. and Is. Contains fossUs which differ from the other 
Tert. fossils of Staked Plains. Thickness 225 ft. Stratigraphically and paleonto-
loglcalTy-underlles Blanco beds and overlies Loup Fork beds. 

J. W. Gldley, 1903 (Am. Mus. Nat. His t BuU. 19, p. 832). Goodnight beda of 
Cummins are Identical with Clarendon beda, and former name a s a distinct horizon 
should be abandoned. 

Mapped as Ogallala fm. (Plio.) on 1932 geol. map of Tex. 
Named for Goodnight, Armstrong Co. 
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Goodrich quartzite. 
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Marquette dis

t r ic t ) . 
C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept, p. 591). Good

rich qtzite.—Conglomeratic qtzites and qtzites. Max. thickness 1,650 ft. Included 
in Ishpemlng fra. Equlv. to Bijiki schist of E. part of Marquette dist Overlies 
Negaunee fm. Named for exposures at Goodrich mine. 

Later repts by C. R. Van Hise and others state that Goodrich qtzite underlies 
Bijiki schist. 

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184). Goodrich qtzite 
uncon. overlies Negaunee Iron-fm. and underlies Greenwood iron-fm., which is over-
Iain by Clarksburg volcanics, an older fm. than Bijiki Iron-fm memb. of Mlchi-
gamiiie si., from which It is separated by lower si. meiiib. of Michigamme. [In 
previous repts Greenwood iron-fm. was included in either Clarksburg volcanics or 
Goodrich qtzite.] 

tGoodridge formation. 
Permian and Pennsylvanian: Southeastern Utah (southern Sari Juan 

County). 
E. G. Woodruff, 1912 (U. S. G. S. Bull. 471, p. 80, etc.). Ooodridge fm.—Massive-

bedded crystalline Is., and soft sandy sh. and ss. Thickness 1,542 ft. Underiles 
Moenkopl fra. Occupies strat. Interval of Rico and Hermosa fms. of SW. Colo. 
(Named for town of Goodrldge, now known as Mexican Hat.] 

Later detailed work by several geologists (especially J. B. Reeside, Jr., and 
A. A. Baker) resulted in subdividing these rocks into Rico and Hermosa 
fins., and the narae "Goodridge fm." has therefore been discontinued. 

Goodridge sand. 
A subsurface sand in upper part of Rico fm. (Perm.) in southern part of 

San Juan Co., SB. Utah. 

Goodslr formation. 
Ordovician and Cambrian: British Columbia. 
C. D. Waleott, 1912 (Smithsonian Misc. ColL, vol. 57, No. 7, p. 230). Ooodair fm., 

Ord., B. C. 
L. D. Burling, 1916 (Canada GeoL Surv. Summ. Rept 1915, p. 98). Ooodair ah. ot 

B. C. is Camb. and Ord. 
Several subsequent Canada Geol. Surv. repts, by different authors, assig^ned 

this fm. to Ord. and Camb.; Waleott, 1928 (Smithsonian Misc. CoU., vol. 
75, p. 232), assigned it to Camb.; P. S. Warren, 1929 (Canadian Field Nat., 
vol. 43, p. 24), assigned i t to Camb. and Ord. ( ?). 

Goodslr series. 
A tenn employed by C. [R.] Keyes (Pan-Am. Geol., vol. 42, 1924, p. 288) for 

Ord. rocks in Alberta that presumably correspond to Goodslr fm. of 
Waleot t 

Goodsprings dolomite. 
Devonian (?) to Upper (Jambrian: Southeastern Nevada (Goodsprings 

region). 
D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 10, 11, etc). Ooodspringa dol—Tbin-

bedded light- and dark-gray mottled doL, with some mag. Is., and, locally, near top 
50 to 75 ft. of dolomltlc and sandy sh. Thickness 2,450± ft. Underlies Sultan Is. 
(Dev.) and (outside of Goodsprings quad.) overlies Bright Angel sh. (Middle 
Camb.), which Is not exposed In the quad. Named for town of Goodsprings, to S., 
W., and NW. of which it covers broad areas. According to E. Kirk the fossils from 
1,500 to 2,000 ft. below top are Upper Camb.; a few forms from higher up suggest 
early Ord., a few fossils frora 400± ft. below top suggest SU,; 2 species from 100± 
ft. below top are probably Dev. [Mr. Hewett sent an advance copy of his Good-
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springs section, and of the n'ames he proposed to apply to the fms., to W. S. Glock, 
who in 1929 (Am. Jour. Sci., 5th, vol. 17. pp. 326 to 339) described the Ooodspringa 
dol. in east-central part of Spring Mtn Range, Goodsprings quad.] 

G o o d w i n f o r m a t i o n . 
L o w e r O r d o v i c i a n : E a s t e r n N e v a d a ( E u r e k a r e g i o n ) . 

C. D. Waleott 1923 (Smithsonian Mlsc Coll., vol. 67, No. 8, pp. 468-467, 475). 
Goodwin fm., new name, proposed for lower 1,500 ft. of Pogonip fm., the name 
Pogonip to be restricted to upper part of Pogonip of previous repts. Consists of 
bluish-gray Iss., distinctly bedded. Fossils listed. Named for Goodwin Canyon, 
Eureka dist. Assigned to lower Ozarkian. 

G o o d w l n i a n se r ies . 

A n a m e appl ied by C. [ R . ] Keyes , 1923 ( P a n - A m . Geoi., voL 40, pp . 53, 7 8 ) , 

t o l o w e r p a r t of P o g o n i p Is. of Nev., o r to t h e beds d e s i g n a t e d by W a l e o t t 

a s G o o d w i n fm. Also t o St. C h a r l e s Is. ( U p p e r Camb . ) of U t a h . 

Goodwyn s a n d s t o n e . ( I n H i n t o n f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1928 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp, 297, 358). Goodwyn ss.—Greenish gray and massive, or reddish brown and 
shaly ; 25 to 40 ft. thick. Underlies Lower Topliet sh. and overlies Upper Goodwyn 
sh. ; all members of Hinton group [fm.]. Type loc. along , Princeton-Narrows 
road on Fivemile Creek, a t Goodwyn Chapel, Mercer Co. Also observed In Sum
mers Co. . Should be present In Monroe Co. 

G o o d w y n sha le . ( I n H i n t o n f o r m a t i o n . ) 
Mis s i s s ipp ian : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 297, 359-360). Upper Goodwyn s/i.—Dark, sandy, flssiie; IVi to 10 ft. thick; 
underlies Goodwyn ss. and overiies Goodwyn coal or Lower Goodwyn sh. Lower 
Ooodwryn ah.—Dark and calc, with marine fossils near top, and red and variegated 
with streaks of ss. near base; 40 to 75 ft. thick; underiles Goodwyn coal or 
Upper Goodwyn sh., and overlies Upper Bellepoint ss. All are members of Hinton 
group tfm.]. Type loc. same aa Goodwyn ss. 

Goose B a y a rg i lUte . 
Age ( ? ) : B r i t i s h Columbia . 

R. G. McConnell, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 42), 

Goose B a y f o r m a t i o n . 
J u r a s s i c ( ? ) : B r i t i s h Co lumbia . 

V. Dolmage, 1923 (Canada Geol. Surv. Summ. Rept. 1922, p t . A , p. 13). 

t G o o s e Creek m a r l . 
t G o o s e Creek phase . 

P l i o c e n e : S o u t h e r n Sou th C a r o l i n a ( B e r k e l e y C o u n t y ) . 

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C , advance copies; published 
in 1908, In S. C. Geol. Surv., ser. 4, BuU. 2) ; 1907 (Summary of mineral re
sources of S. C , pp. 12. 18, 19). Goose Creek phase.—During Mio. time the gulf 
waters coursing through Fla. archipelago scoured the coast of Carolina along a 
shore line a portion of which extended N. of present sites of Wadmalaw and Stono 
Rivers to Cherokee mines and thence S. of Bees Ferry (on Ashley River), by 
Ycnman's Hall (Goose Creek), and thence along Cooper River to the Grove, whence 
it proceeded easterly along Wando River above Calnhoy. Along this shore Une the 
marl was deeply incised to a comparotively abrupt escarpment along a portion 
of which the thin marl pertaining to Goose Creek phase was more prominently 
deposited. This marl also formed along southwesterly margin of embayment of 
eastern Tert. division, where It was succeeded by Pee Dee phase, which extended 
over depressed areas as far N. as Sparrow Swamp. In eastern Tert. division the 
Goose Creek type of marl interruptedly appears along Pee Dee River from 
Bostlck to AUIson's Landing underlying Pee Dee mart. 
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According to C. W. Cooke (personal communication, 1935) the lieds on 
Goose Creek belong to Waecamaw fm. (Plio.). 

Named for exposures at Teaman's Hall, on Goose Creek, N. of Charleston. 
Berkeley Co. 

Goose Creek granite. 
Pre-Cambrian: Central southern Montana (Stillwater, Carbon, Yellowstone, 

SE. Park County regions). 
T. S. Lovering, 1929 (U. S. G. S. Bull. 811.\. p. 16). Gnei.=sio gray grnnite locnily 

carrying schist inclusions. Oldest rock In Cooke dist, SE. corner of Park Co. 
Goose Creek flows over tt for practically its entire length. 

Goose Lake slate. 
Pre-Cambrian: Northwestern Michigan. 
See 1907 entry under Wewe si. 

Goose Neck sand. 
A subsurface sand In southern San Juan Co., SE. Utah, that probably lies in 

Hermosa fm. (Penn.). 

tGoose Pond limestone. 
Name applied by B. K. Emerson (U. S. G. S. Bull. 159, pp. 51-52, 1809) 

to Coles Brook (tHinsdale) Is., as exposed N. and E. of Goose Pond, east
ern Berkshire Co., Mass. 

Goose Run sand. 
Subsurface sand, 10 to 40 ft. thick, .lying at horizon of Sewickley ss. memb. 

of Monongahela fm. (Penn.) in SW. Pa. and Washington and Monroe 
Counties, eastern Ohio. Discovered in 1899-1900 on Goose Run, E. of 
Marietta, Washington Co., Ohio. (W. Stout et al., Geol. of nat. gas, 
A. A. P. G., 1935, pp. 898-900.) 

Gordon sandstone. (In Strawn formation.) 
Pennsylvanian: Central northern Texas. 
E. T. Dumble, 1890. [See under Richland as.] 
F. B. Plummer, 1919. [See flrst entry under Mineral Wella fm.] 
Probably named for Gordon, Palo Pluto Co. 

Gordon shale. 
Middle Cambrian: Central western Montana (Powell County). 
C. D. Waleott, 1917 (Smithsonian Misc. Coll., vol. 67, No. 1. Pub. 2444, pp. 7-8. and 

No. 2, Pub. 2445, pp. 16-19). Gordon sh.—A name proposed for the flne argill.' 
shales carrying Albertella fauna in Mont. Ot greenish and purplish color. Thick
ness 284 ft. on rldge btw. Gordon and Youngs Creeks, Powell Co. [Detailed section 
given.] Underlies Mengher Is. and overlies Flathead (?) ss. Type loc ou Gordon 
Creek, 6 mi. from South Fork of Flathcnd River, Ovaudo quad.. I'owoll Co. The 
sh. extends across the rldpe btw. Gordon and Youngs Creek, ahout halfway btw. 
Gordon Mtn and Cardinal Peak. 

Gordon sand. 
A subsurface sand, of late Upper Dev. or early Carbf. age, 6 to 100 ft. thick, 

lying 2,147 f t below Plttsburgli coal In E. part of Greene Co., Pa., and 
In W. Va. Named for Gordon farm, ne.-ir Washington, Washington Co., 
Pa., whefe It was discovered in August 1885. A sand 5 to 100 f t lilgher 
is called Gordon Stray sand. The name lias also been api>lie<i to a 
subsurface sand, 20 ft. thick, lying 130 to 225 f t below top of Marble 
Falls Is. (Penn.) In central Tex. 
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G o r d o n M o u n t a i n l imes tone . 

Uppe r or Midd le C a m b r i a n : N o r t h w e s t e r n M o n t a n a ; 

C. F. Deiss, 1933 (Mont Bur. Mines and Geol. Mem. 6, pp. 39 and passim). 
Gordon Mtn Is.—Gray to chocolate-gray massive lss. underlying Switchback Is. 
and overlying Pentagon sh. Thickest (272 ft.) in Dearborn a rea ; thinuest 
(140 ft.) In WaU Creek area. Most dlstinguishiug characteristic is the number 
of green sh. zones interbedded at irregular intervals in the lss. Forms top 
ot central and principal peak of Gordon Mtn. Type loc. Is middle part of 
the cliffs which form lower part of B. side of a peak 8,300 f t elev., the top 
of which is Just 1 ml. S. 48° B. of top of Pentagon Mtn. 

Gore l imes tone . ( I n P o t t s v i l l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n Ohio. 

E. Orton, 1878 (Ohio Geol. Surv., vol. 3, pp. 889, 898, 903 ; pis. opp. pp. 889, 900, 
012, 921). Gore Is.—Dark-blue Is., resembling Zoar Is., but :iO fo 40 tt. above the 
Zoar. Often replaced by flint Traceable from Hocking Valley to Ohio River. 

L a t e r r e p t s s t a t e i t Is Uiiper M e r c e r Is. memb . of P o t t s v i l l e fm. (See Ohio 

Geol. Surv . , 4 th ser. , BuU. 21 , 1918, p . 102.) 

P r o b a b l y n a m e d for o c c u r r e n c e a t Gore , H o c k i n g Co. 

Gorge f o r m a t i o n . 
U p p e r C a m b r i a n : N o r t h w e s t e r n V e r m o n t (S t . A l b a n s q u a d r a n g l e , F r a n k l i n 

C o u n t y ) . 
C. Schuchert 1933 (Ara. Jour. Sci., 5th, vol. 25, pp. 359, 367, 368, 375-377). 

Gorge fm.—-About Highgate Falls and to N. the Upper Camb. facies Is again 
very different, since here there is (1) a lower massive dol. 80 ft. thick; followed 
unbroken upward by (2), a thick series (162 ft.) of thln-hedded dark-blue lss., 
mag. lss., black si., qtzites, and Intraformatlonal fiat-pebble cgls. of dol. and 
Is. pieces, and black dolomltlc s i . ; In lower par t thick beds of ss. The upper 
Gorge (or No. 3) consists of (descending) a layer of small-pebble intraforma
tlonal CgL, 1 t t . ; banded black sL, 6 t t ; sandy dol , 6 ft . ; upper great cgl., 10 
to 15 ft . ; thin-bedded dolomites and lss., sh., and sandy beds, 12 to 15 ft., with an 
erratic block of gray dolomites 5 f t thick and 10 ft. long; maiislve blue-gray 
dol. In 5 or 6 beds with Intraformatlonal slabby dol. pieces, 15 f t ; lower still 
Is another great cgl. 26 ft. thick; the whole making a thickness of 8 0 ± ft. The 
Gorge fm. Is overlain by lower Highgate, consisting of a series of alternating 
impure Iss. and shales in thin beds of about equal thickness. The Gorge fm. 
rests uncon. on Parker sL (Lower Camb.), the Middle Camb. being absent. 
I t contains fossils [listed]. Thickness 0-300± ft. The name Gorge fm. is 
unsatisfactory, but for want of a local geographic name It Is here applied 
to all s t rata In Highgate gorge [at Highgate, St. Albans quad.] beneath Highgate 
fm. There is no apparent break anywhere within Gorge fm. Keith correlates 
the cgl zones with Mill River Is. cgl , bvtt writer regards them as local intra
formatlonal cgls. and not basal cgls., as In the Mill River. Tbe middle part 
of Gorge fm. is the MIsslsquoi of Keith, 1924. [Schuchert shows his Gorge 
fm. to be=MIlton dol. (see under MUton d o l ) , and these beds a t Highgate Falls 
were clearly caUed Milton dol, by Keith In his original deflnition of Milton.] 

G o r h a m sha l e s . 

A t e r m c a s u a l l y app l i ed by J . M. C l a r k e a n d D . D. L u t h e r in 1904 (N . Y. 
S t a t e Mus . BuU. 03, pp. 23, 25) to basa l beds of Genesee sh. ( b e n e a t h 
G e n u n d e w a I s . ) , w h i c h w e r e l a t e r n a m e d Oeneseo sh . by C h a d w i c k . See 
e x p l a n a t i o n u n d e r Oenesee sh . 

G o r h a m sand . 

G o r h a m s a n d o r b a s a l cgl. is n a m e local ly app l i ed to l o w e r 20 to 80 f t . 
of unexposed P e n n . r o c k s of Ness a n d H o d g e m a n Coun t i e s , S W . K a n s . , 
w h i c h a r e c o r r e l a t e d w i t h u p p e r p a r t of D e s Moines se r ies . ( S e e R. G. 
Moss, K a n s . Geol. Su rv . BuU. 19, p . 36, 1932.) 

B. A. Koester, 1935 (A. A. P. G. BuU., vol. 19, No. 10, p. 1414). Gorham aand 
is a near-shore phase of basal Penn. Sooy cgl. Name derived from Gorham fleld. 
Some geologists believe this sand In (}orham fleld and elsewhere Is Ord. or 
Camb., but writer believes It Is basal Penn. 
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Gose s and . 

A s u b s u r f a c e s a n d in Cisco g r o u p ( P e n n . ) of A r c h e r Co., Tex . , w h i c h 
occur s a t a n y p lace w i th in a 50-foot zone ly ing f rom 1 to 20 ft. b e n e a t h 
G u n s i g h t Is, memb . of G r a h a m fm. I s a l so cal led Texhoma-Oosc s and . 
A r c h e r Coun ty s and . Mi l l e r s and , a n d S w a s t i k a sand . 

G o s h e n s c h i s t . 

S i l u r i a n (? ) : W e s t e r n M a s s a c h u s e t t s , s o u t h e a s t e r n V e r m o n t , a u d s o u t h 

w e s t e r n N e w H a m p s h i r e . 

B. K. Emerson. 1892 (U. S. G. S. Ilawloy sheet, I. c , jiroof sheets of geol. maps 
and text Intended for a geol. folio, but never completed and published in that 
form, although cited In U. S. G. S. Bull. 191, 1902). Ooshen schist, flaggy, dark, 
garnetlferous schist, with beds of qtzite and Is, Underlies Conway schist and 
overlies Hawley schist 

B. K. Elmerson, 1898 (U. S. G. S. Holyoke folio, No. 50, also U. S. G. S. Mon. 29, 
pp. 177-183, pl. 34). Ooshen .ichist.—Dark, graphitic, flaggy mica schist, with 
biotite and garnet. Thickness 2.000(?) ft. Underlies Conway schist and uncon. 
overlies Hawley schist. Typical region is that surrounding the oval of Hawley 
schist In Goshen, Mass., where Goshen schist dips away from Hawley schist 
in all directions. [See also B. K. Emerson, U. S. G. S. Bull 597, pp. 45-48. 
1917.] 

Goshen schis t . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r n Vi rg in ia a n d a d j a c e n t p a r t of N o r t h Caro

l ina (Vi rg l l l na d i s t r i c t ) . 

F. B. Lnney, 1917 (Va. Geol Surv. Bull. 14, pp. 19, 23; map). Goshen schist 
(Ord. t).—Highly schlsto.se, clastic, acid tuff, probably of volcanic origin, in most 
places so altered that little or nothing of Its original structure and texture Is dis
cernible. Color light gray or white. In present condition Is a well-defined serlclte 
schist. Is probably n tuffaceous phase of Hyco quartz porphyry. Named for typical 
occurrence in vicinity of Goshen, In SE. part of VIrgillna dist. 

A. I. Jonas, 1028 (Va. Geol. Surv. prel ed. of geol. raap of Va.). [Under the block of 
pre-Camh. extrusive rocks younger than Glonnrm series and designated "aporhyo
lite" is s tatement: "In VIrgillna area called Hyco quartz porphyry nnd tuffaceous 
facies is called Goshen schis t"] 

Gosnel l sha le . 

A s u b s u r f a c e p a r t of R e p e t t o s i l t s tone ( lower P l io . ) in V e n t u r a field, Ven

t u r a Co., s o u t h e r n CaUf. F o r m e r l y Inc luded In P ico fm. ( m i d d l e a n d 

u p p e r P l i o . ) . T h i c k n e s s 75 to 2,000 ft. L ies a p p r o x . 3,000 f t be low 

su r f ace . 

G o s p o r t s a n d . ( I n C la ibo rne g roup . ) 

E o c e n e ( m i d d l e ) : S o u t h e r n A l a b a m a . 

E. A. Smith, 1907 (.41a. Geol. Surv. Bull. 9, pp. 5, 18). Gosport greensand.—Em
braces the strata of Claiborne group lying btw. top of Lisbon fm. and base of 
St. Stephens Is. The beds are in general highly glauconitic sands ahout 30 ft. thick 
at Clniborne and Gosport bluffs, and Include the fossiliferous greensands which 
have made the name Claiborne fnnious, and which have furnished greater part of 
Claiborne fossils described and figured by Conrnd and Lea. 

I s top fm. of C l a i b o rne g r o u p in Ala. , a n d of m a r i n e or ig in . 

N a m e d for Gospor t , a l a n d i n g on A l a b a m a Klver a few mi . be low Cla ibo rne 

Bluff, In Clark.e Co. 

Goss Mill l imes tone facies. 
Narae appl ied by P . B . S tockda l e ( I n d . Acad. S d . P r o c , vol. 39, pp. 2 1 3 -

214, 19.30; Ind . Dep t . Cons. , Div . Geol., P u b . 98, pp. 76, 197, etc. , 1931) to 
a local s o u t h e r n d e v e l o p m e n t ( " t h a t of the type loca l i t y" ) of h i s F l o y d s 
K n o b fm. of I n d . ( S e e u n d e r F l o y d s K n o b fm.) 

http://schlsto.se
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G o t h l a n d l a n . 

A t e r m t h a t h a s been app l i ed by some E u r o p e a n geologis ts to S i l u r i a n 

sys tem. 

G o u l b u r n q u a r t z i t e . 

Pre-(Ja inbr i i i i i : Arc t i c C a n a d a . 

J. J. O'Neill 1924 (Cnnadian Arctic Expedition 191,3-18, vol. 11, pt. A, p. 23). 

Gould coal g r o u p . 
N a m e long in use for a g r o u p of four coal beds, in P o t t s v i l l e fm. ( Pemi . ) 

of C a h a b a coal field, c e n t r a l Ala. , t he u p p e r coal bed ly ing 100 to 200 ft. 
below C h e s t n u t ss. merab., and t h e four coa ls (one of which Is Gould coa l ) 
o c c u r r i n g w i t h i n a ve r t i ca l sec t ion of 50 ft. 

Gould s h a l e m e m b e r . ( I n Monte rey sha le . ) 
Miocene ( m i d d l e ) : S o u t h e r n Ca l i fo rn ia ( K e r n C o u n t y ) . 

G. M. Cunningham a n d W . F. Barbat, 1932 (A. A. P. G. Bul l , vol. 16, No. 4, p. 418). 
The sh. btw. Valvulinerin californica zone of Monterey and "Button bed" of Temblor 
may approprintoly he called O.ould ah. memb. of Temblor. Thickness 250 ft. in 
Chlco-Mnrtiiiez Crî ok area, according to Goiidkoff and Hughes. Is called "Monterey 
sh." In unpubllslicd nis. of A. R. May nnd J. D. Gllltoc. 

W. F. Bnrbnt. 1932 (A. A. P. G. Bull , vol. 16, No. 0, p. ( i l l ) . In reproducing authors' 
table 1. a slight omission was mnde, wliioli if uncorrected may make table mis
leading. A horizontal line should be drnwn below the innrglnal word Monterey and 
opposite the dotted line .in 1st colunm sei»nrniing Valvulincria californica zone and 
"Moruercy sb." With tnble thus corrected rliore Is no Implication tlmt the 250 ft. 
of beds above Button bed in Cliloo-Martinez Creek nrca are = any portion of Mon
terey. Despite fact these 250 ft. of beds are not Included in type sections of either 
Monterey or 'Icmhlor fin., authors Incline toward grouping tbem in sorae way with 
Temblor fin. becnuse of their faunal nffinltio'S with upper Temblor. In table I 
authors stated this div. is "nppropriately called GoiiUI sh. mcinb. of Temblor.'' As 
used in this casual manner the name has no standing in geologic time classification. 
In view of importance of the unit it is now proposed to define the name and to 
designate n type section. The Gould .sh. is descrilied as the 220 to 230 ft. of beds 
Overlying Button tied memb. of Temblor fin. and uiulorlying Valvulincria californica 
zone of Monterey fm. near center of W. half of sec. 14, T. 29 S., R. 20 E., M. D. B. L. 
and M., and continuing to UF,. side of Cliicn-Mnrtiiicz Creek. Korn Co. The name Is 
from Gould Hill, on U. S. G. S. M,.Klttrlck quad., near type loc. 

G. C. Gester and J. Galloway, 1933 (A. A. P. 0. Bull , vol. 17, No. 10, p. 1109), in
cluded Gould sh. in top of wliat they called Temblor sh., which they plnced lower 
thnn Monterey sb. 

W. P. Worulrlng. M. N. Bramlette, anil R. M. Kleinpell, 193G (.i. A. P. G. Bul l , vol. 20, 
No. 2, pp. 127-1411), included those beds in Monterey sh., under name Gould sh. 
inemb., because thoy properly belong to Monterey type of sedLraentatlon, and not 
to Temblor ss. type. 

G o u r d H e a d RiHt c lay . ( I n C'oneraangli f o r m a t i o n . ) 

P e n n s y l v a n i a n : Sou thwes t e r i i P e n n s y l v a n i a (Al legheny C o u n t y ) . 
1. C. White. 1878 (2d Pa. Gcol. Surv. Itepl. Q. pp. 1.59-101. .lO.S). Oourd Head Jlun 

clay (local), uniloi-lics Mahoning ss. niul is separated from uiiderl\inj< Uiipor 
Freeport conl by Oourd Head Run li. (local). Upper part is plastic, lower part 
is nonplastic 

G o u r d h e a d R u n l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a (Allegh( |ny C o u n t y ) . 

I. C. White. 1878 (2d Pa. Geol. Snrv. Rept. Q. pp. 150-101, ,'!08). [Soe under Ouurd 
Head Run rluy.l 

G. B. Richardson, 1932 (U. S. G. S. Bull. 829, p. 17). The Oourdhead Run Is. of 
I. C. White crops out locally in valley of Gourdhead Run in Hampton Twp. It 
Is of very llniitod oi curren<:(.' and has iini Ijeen found onrslde of this Jooality. 
There Upper Freeport ooal nipparcntly is absent, but presence of Brush Crook 
and Uppi.T Freeport Iss. serves to determine strat. position of this lens. It lies 
aiiprn.v. '.HI ft. above T.'pper Freeport Is. and 50 to (10 ft. bolow fossiliferous 
Brush Creek horizon, nnd (herofnre occurs in interval [usually] occupied by 
Mahoning ss. memb. This Is. is a rompnot, fliic-te.xtured buff and dark-colored 
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bed, In which fossils have not been found nnd which has a max. observed thickneaa 
of 3 f t 

G o u v e r n e u r m o r a i n e . 

P l e i s tocene ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n N e w York . N a m e d for Gouv

e r n e u r , St. L a w r e n c e Co. (See J o u r . Geo!., vol. 32, pp . 645, 661, 1924.) 

G o u v e r n e u r g r a n i t e . 

P r e - C a m b r l a n : N o r t h e r n New York ( G o u v e r n e u r q u a d r a n g l e , S t L a w r e n c e 

(Dounty). 

H. P. Cushiug and D. H. Newland, 1025 (N. Y. Stale Mus. Bull. 259, pp. 40-^11. 
Name Gouverneur granite is convo-niently applied, for local use, to the granite 
mass just N. of Gouverneur, an oval-sbnped mass with NE. trend. It consists 
of quite fine and even-grained orthognelss, composed chiefly of feldspars and 
quartz with a very small mica content. Shows frequent coarser bands and pegma
tites. Inclusions are ifrequent but very unequally distributed and are almost 
without exception of atnphlbollte. 

-i. F. Buddington, 1929 (N. Y. State Mus. Bull 281, pp, 55-61). Oouvemeifr 
granite mass lies .just NW. ot town of Gouverneur. Forms Gouverneur phacolith, 
.which is 5% rai. long and li/ , ml wide. Intrudes GrenvlUe series. [According 
to p. 52 the Gouverneur phacolith belongs to his .\IeKandria type of granite.] 

G o u v e r n e u r l imes tone . 

P r e - C a m b r l a n (Grenv i l l e se r i e s ) : N o r t h w e s t e r n New York (S t . L a w r e n c e 

a n d Jefferson C o u n t i e s ) . 

A. F. Buddington, 1934 (N. Y. Stale Mus. Bull 290. pp. 130-138 and maps). 
Gouverneur Is.—Crystnlline. Is., underlying garnet-bearing gneiss of Greuville 
series in Antwerp, Hamraoiid, and Gouverneur quads'., and overlying blotltic feld
spar gneiss that composes the oldo-st fm. of Grenville series of this area. Thick
ness 5,000 ft. or less. 

G o v e r n r a e n t W e l l s s and . 
A s u b s u r f a c e s and in u p p e r Eocene of Dr iscol l pool, D u v a l Co., Tex . 

G o w a n d a s h a l e . 

U p p e r D e v o n i a n : W e s t e r n N e w York ("Lake E r i e r e g i o n ) . 

G. H. Chadwick, 1919 (Geol. Soc. Am. Bull , vol. 30, p. 157). Gowanda beds.— 
Name replaces '•Portland beds," preoccupied and withdrawn. Overlie Dunkirk 
black sh. and uncon. underlie Laona ss. Assigned to Cheraung. [The tPortland 
sh. had been included In Portage group by Clarke, Luther, and Har tnagel ] 

G. H. Chadwick, 1923 (Geol Soc. Am. Bul l , vol. 34, p. 89). Gowanda sh. In 
Chautauqua Co. ; Qowanda beds in Cattaraugus, XUegany, and Steuben Counties. 
Of Chemung age. In Cattaraugus Co. Is overlain by unnamed 6S. and underlain 
by Dunkirk sh. ; in Alleg'any Co. is overlain by "Rusbford ss." and underlain 
by Canaseraga ss. ( = Duiiklrk sh.) ; In Steuben Co. Is overialn by Wellsburg 
ss. and underlain by Prattsburg sss. 

G. H. Chadwlck, 1924 (X. Y. State Mus. Bull 251, pp. 149-157). Name-tJowoiwJo 
beds replaces Portland (preoccupied). Thickness 500 ft. .on Cattaraugus Creek 
around Gowanda [Cattarau.gus Co.], 250 ft, on Lake Erie. Included In Chemung 
group. The limited fauna of Portage type which Gowanda beds carry on Lake 
Erie and at Forestville gruclually acquires the brachlopod facies of lower Che
mung (Cayutn) sh. which it has on Caneadea Creek. Underlies Laona ss. and 
overlies Dunkirk sh. 

See 1931 a u d l a t e r entrie,s u n d e r C h e m u n g g r o n p . 

G o w a n d a m o r a i n e . 
P le i s tocene (Wiscons in s t a g e ) : W e s t e r n New York. Shown on m o r a i n e 

m a p (fig. 8) In U. S. G. S. N i a g a r a folio (No. 190) , p. 17. N a m e d for 
G o w a n d a , N . Y. 

G o w e r do lomi te . 

S i l u r i a n ( N i a g a r a n ) : C e n t r a l e a s t e r n I o w a . 

W. H. Norton, 1899 (Iowa Geol. Surv. vol. 9, pp. 422, 42:n. Gower stage.—Lss. 
constituting upper stage of Niagara series, aud all of Niagara present In Scott 

file:///IeKandria
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Co., the lower (Delaware) stage of Niagara not being recognized. Includes litho
logical varieties of rocks which have been called Anamosa substage and LeClaire 
Is., but which are contemp. [? ] . Overlain by Dev. Wapslpinlcon Is. 

T h e G o w e r dol . ( i n c l u d i n g L e C l a i r e a n d A n a m o s a ) h a s been r e f e r r e d to 

N i a g a r a g r o u p in t h e fo l lowing reptS' : S. Calv in , 1 9 0 1 ; W . H- N o r t o n , 

1 8 0 1 ; S. Ca lv in , 1902 ; J . A. U d d e n , 1905 ; T. B . Savage , 1906; S. Ca lv in 

(1906 a n d 1907) ; J . E . C a r m a n , 1909 ; T. E . Savage , 1914; W . H . N o r t o n , 

1 9 2 1 ; J . V. Howel l , 1923 ; W. H . Schoewe , 1923 ; G. P . K a y , 1927 ; a n d 

A. Fo lge r , 1928. I n 1910 C. S c h u c h e r t no t only r e f e r r e d G o w e r ( L e 

C l a i r e a n d A n a m o s a ) to N i a g a r a g roup , b u t ove r ly ing B e r t r a m a s we l l . 

G o w e r ( i nc lud ing L e C l a i r e a n d A n a m o s a ) w a s r e f e r r e d to C a y u g a 

g r o u p ( p o s t - S a l l n a ) by B . O. Ul r l ch i n 1911 (Geol . Soc. Am. Bull . , 

VOL 2 2 ) , a n d by R. S. B a s s l e r in 1915 (U . S. N a t . Mus . BuU. 92, vol. 2, 

p l . 1 ) . L a t e r r e p t s of I o w a Geol. Su rv . desc r ibe t h e G o w e r a s a l l dol. 

a n d 120 ft. th ick. 

A. H. Sutton, 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, p. 278), s ta ted: 
Gower fm. belongs to Niagaran series and includes 2 distinct Uthologic phases: 
(1) the Leclaire and (2) the Anamosa and Bertram fins., the former being the 
" r e e f type of sediments. But in same rep t (pp. 249-251) M. A. Stalnbrook 
Included Bertram in Otis memb. of Wapslpinlcon Is. (Dev.). 

N a m e d for G o w e r T w p , C e d a r Co. 

G o w e r a n se r i e s . 
A t e r m i n t r o d u c e d by C. [ R . ] K e y e s t o i n c l u d e B e r t r a m , A n a m o s a , a n d 

L e c l a i r e do lomi tes of I o w a , w h i c h h e r e f e r s to C a y u g a group . 

G o w g a n d a f o r m a t i o n . 

P r e - C a m b r i a n ( H u r o n i a n ) : W e s t e r n O n t a r i o . 

W. H . CoUlns, 1916 ( C a n a d a Geol. Surv . Mus . Bul l . 22, p. 4 ) . I n c l u d e d in 

Coba l t s e r i e s . 

G r a f o r d f o r m a t i o n ( r e d e f i n e d ) . ( I n C a n y o n g roup . ) 
P e n n s y l v a n i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer, 1919 (A. A. P. G. Bul l , vol. 3, pp. 133-145). Graford fm.—Com
poaed largely of sh. members with some thin lss. and a little sand. Top memb. Is 
Oraford la., one of most persistent, and can be recognized by greater height of its 
scarp than the other Is. members of the fra. The lss. are very fossiliferous, but 
shells are poorly preserved. Underlies Ranger tm. and overlies Palo Pinto fm. 

F . B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31, 34). Gra
ford fm.—In Brazos River Valley conformably overlies Palo Pinto Is. and underlies 
Seaman Ranch sh. m'emb. of Brad fm. In Colorado River Valley it underlies 
Cedarton sh. memb. of Brad fm. Includes Adams Branch Is. memb. at top (re
places Graford Is.) and Rochelle cgl a t base. Thickness 170 to 450 ft. [Adams 
Branch Is. replaces Graford Is. memb.] Named (or town of Graford, in Palo 
Pinto Co. [Brazos River region], where It Is typically developed, and where the 
npper members form prominent escarjiment just W. and N. of town. 

G. Scott and J. M. Armstrong, 1932 (Unlv. Tex. Bul l 3224, p. 33). Devils Den Is. 
is arbitrarily taken as top memb. of Graford fm'. in Wise Co. It is a-n older Is. 
than Adams Branch Is., which lenses out completely before Wise Co. Is reached. 

E. H. Sellards, 1933 (Univ. Tox. BuU. 32:^2, pp. 104, 111), extended top of Graford 
fm. up to top of Clear Creek Is. of Drake, because "the top of the Graford fm. 
as defined at type loc. apparently falls within the Merriman (Clear Creek) Is. 
equiv. and not a t the Adams Branch Is. as given In the original description." 
Also (pp. 105, 109) he transferred Cdpps Is. from Graford fm. to top of Strawn 
group, and included Devils Den Is. In Graford fm. This definition of Graford fm. 
was adopted hy U. S. Geol Survey In 1935. 

F . M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501, pp. 197-|-). Graford 
fm. Includea, in Colorado River region, all beds below top of Adams Branch Is. 
memb. and above base of Capps Is. lentil or, in some areas, base of Rochelle cgl. 
memb. 
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P. B. Plummer and J. Hornberger, Jr . , 1936 (Univ. Tex. Bull 3534, pp. 47-48). 
Graford fm. was named by Plummer and Moore, and was made to include all 
s t rata from top of Palo Pinto Is. up to top of the Is. that caps the escarpment 
W. of Graford. This escarpment-forming Is., at time the fra. was named, was 
thought to b e = typical Adams Branch Is. to S. Later work by Cheney, Armstrong, 
and others has shown that true Adams Branch Is. in Palo Pinto Co. lies much lower 
In section than uppermost Is. of Graford tra., and that this upperraost Is. is = 
Merriman Is. ot Reeves. The Graford fm. of Palo Pinto Co. consists of Merriman 
Is. at top and 400± ft. of sh.. containing lentils of aand. a lentil of conl, and a 
few thin layers of Is., and Is divided into following members (downward) : (1) 
Merriman Is., .20 to 75 f t , formerly mapped by Plummer and Moore as Adams 
Branch Is.; (2) Wolf Mtn sh.; (3) Wiles Is., 3 to 8 f t ; (4) Posldeon sh., 5 0 ± ft. 
Underlies Brad fm. and overlies Palo Pinto Is. The Brad fm. is divided into 
Ranger Is. (above) and Seaman Ranch memb. (below). 

Wallace Lee and C. O. Nickell In their 1934 fleld work found It impracticable to 
draw line btw. Brad and Graford fms. at top of tCIear Creek Is. (preoccupied) 
in Brazos River region, because this Is. is one of several lss. in this par t of the 
column. They therefore adopted the new name Winchell memb. for the group ot 
lss. and separating shales occurring in upper part ot Graford fra. as expanded by 
Sellards and in lower part of Placid sh. memb. of Plummer and Moore. The 
Winchell merab. inclndes. In Its lower part, the Clear Creek bed of Drake and the 
lower or Is.-bearing part of Placid sh. memb. of Plummer nnd Moorc In Colorado 
River region, and Merriman Is. memb. (4 ft. thick) of Reeves in Brazos River 
region. Their rept has been transmitted and will soon be published by Tex. 
Gcol, Survey. 

t O r a f o r d l i m e s t o n e m e m b e r (of G r a f o r d f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer, 1919 (A. A. P. G. BulL, vol. 3, pp. 133-145). Top memb. ot 
Graford fm. [See 1919 entry under G-raford fm..] 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31 ; Unlv. Tex. 
Bull. 2132, p. 101), correlated top memb. ot Graford fm. with Adams Branch Is. 
of Drake and discarded Oraford la. memb. 

tGrafton quartzite. 
Pre-Cambrian: Eastern Massachusetts and northern Rhode Island. 
B. K. Emerson, 1898 (U. S. G. S. Mon. 29, p. 18). [Orafton qtzite and cgl ol 

Worcester Co., Mass., Is shown in table as younger than Sutton gneiss. All of 
definition.] 

B. K. Emerson and J. H. Perry, 1907 (U. S. G. S. BuU. 311, pp. 7, 8, 10, 12-13, and 
map). Orafton qtzite.—(JeTierally a flne-gralned massive saccharoldal qtzite of 
great purity. Varies from white to pale flesh color. In places shows thin lamina
tion and cross-bedding. In other places it is greatly jointed or thinly foliated by 
crushing or reduced to rude columnar masses by complex strains. Consists of 
two flanking bands of qtzite and a central band of quartz phylllte and fine
grained micaceous quartz schist, named Albion schist memb. Underlies Marlboro 
fra. and overlies Northbridge gneiss. 

B. K. Emerson, 1917 (U. S. G. S. Bull 597, p. 25). "Grafton" qtzite ia same as 
Westboro qtzite, which has priority ; "Grafton" is therefore abandoned. 

N a m e d for o c c u r r e n c e a t G r a f t o n , W o r c e s t e r Co., Mass . 

G r a f t o n s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t V i r g i n i a a n d w e s t e r n M a r y l a n d . 

I. C. White, 1903 (W. Va. Geol. Surv. vol. 2, pp. 244, 255, 298). Orafton aa.— 
Masoive pebbly sa., lying 20 to 30 ft. above Ames Is. and a short distance below 
Elk Lick coal. Appears to crop out a t horizon of Birmingham sh. Has been 
much quarried around Grafton Hills, Taylor Co. 

R. V. Hennen, 1911 (W. Va. Geol. Surv. Rept W i r t Roane, and Calhoun Counties, 
p. 240). Orafton aa., 10 to 20 f t thick, underlies Birmingham sh. and overlies 
or lies 5 to 10 ft. above Ames Crinoldal Is. 

R. V. Hennen, 1912 (W. Va. Geol. Surv. Rept. Doddridge and Harrison Counties). 
Orafton aa., 10 to 58 ^ft. thick, Is lenticular and often replaces Birmingham sh. 
almost entirely. Lies ^ to 20 ft. above Ames Is. 

D. B. Reger, 1923 (W. Va. Geol Surv. Rept. Tucker Co.). Orafton ss.—Massive, 
reddish brown, sometimes- pebbly ss., 4 to 60 ft. thick. Overlies Ames sh. and 
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separated frora overlying Upper Orafton sa. by 8 f t of variegated sh. The 
Upper Grafton as., 10 to 38 ft. thick, was not observed in outcrop, but it and the 
underlying variegated sh. are evidently a part of BirmlnKhani sh. 

C. K. Swartz. 1922 (Md. Geol. Surv. vol 11, pl. 6). Upper Grafton ss. underiles 
Barton Is. and Is separated from underlying Federal Hill coal by Birmingham red 
bed and other strata. Lower Grafton ss. overlies the sh. above Ames Is. and lies 
a short distance below Federal Hill coal 

Grafton formation. 

Pennsylvanian: Southwestern Pennsylvania (Punxsutawney quadrangle). 

G. H. Ashley, 1928 (Pa. Topog. and Geol. Atlas No. 65, Punxsutawney quad., p l 4) . 
Orafton fm.—Extends from base of Ames Is. to top of Barton coal, and Includes 
Grafton ss. 

Is a part of Conemaugh fm. 

Grafton member. (In Conemaugh formation.) 

A term employed by Pa. Geol. Surv. (M. E. Johnson, Topog. and Geol. 

Atlas Pa. No. 27, Pittsburgb quad., p. 31, 1929) to Include Birmingham 

sh., Duquesne coal, Duquesne clay, Duquesne Is., Grafton ss., Ames Is., 

and Harlem coal. These boundaries differ somewhat frora Grafton fm. 

of Ashley. 

Graham jasper. (In Niobrara formation.) 

Upper Cretaceous: Northwestern Kansas. 

F. W. Cragin, 1898 (Colo. Coll Studies, vol. 6, p. 51). Graham, jasper, the horizon 
of jasper near upper limit of Smoky HUI chalk in Kans. Naraed for Graham Co. 

Graham formation. (In Cisco group.) 

Pennsylvanian: Central and central northern Texas. 

R. C. Moore, 1921 (A. A. P. G. Bull , vol 5, p. 324). The lower Cisco beds are 
included In what has been termed Graham fm. by F. B. Plummer and R. C. 
Moore. 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol 30, pp. 18--12). Graham fm.— 
Basal fm. of Cisco group. Thickness 100 tt. to S.; 500-600 f t to N. In 
Brazos River region dlscon. underlies Avis ss. memb. of Thrifty fm. and discon. 
overlies Home Creek Is. memb. of Caddo Creek fm. Distinguished from under
lying beds by its very clastic character and thinner Iss., and from overlying 
beds by Its prolific and charnctcristlc fauna. Divided Into following members 
(descending) : Wayland sh., Gunsight Is., South Bend sh., Bunger la., Gonzales 
Creek sh., Jacksboro Is., and Finis sh. The older or lower members are present 
only to N., pinching out southward and being overlapped hy younger members. 
Named for county seat of Young Co. [Brazos River region]. 

E. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, p. 104), redefined Graham fm. by 
transferring to the underlying Caddo Creek fm. the Jacksboro Is. and Finis sh. 
of Brazos River region. 

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. BuU. 3501, pp. 197-|-). Graham 
fm. of Colorado River area includes all beds btw. top of Speck Mtn Is. down to 
top of Home Creek Is. In Brazos River region it Includes all beds below Avia 
ss. niemb. and above Home Creek Is. memb. The Avis ss. of Brazos River region 
is same as Parks Mtn ss. of Colorado River region. 

F. B. Plummer and J. Hornberget Jr., 19.36 (Unlv. Tex. Bull 3534, pp. 01-62). 
Graham fm. was named by Plummer and Moore and made to Include all strata 
from top of Home Creek Is. up to base ot Avis sa. Total thickness 400± ft., 
but only lower 125 ft. Is exposed in Palo Pinto Co., Brazos River region, where 
It Is divided into following members (descending) : Bunger Is,, 6 f t . ; Gonzales 
Creek sh., 116 f t ; Eastland es. (new name), 10 to 15 f t ; and Finis sh., 50 ft. 
Type loc. Is bluff on Salt Creek W. of Graham, Young Co. [Brazos River 
region ] . 

Wallace Lee and C. 0 . Nickell (rept completed and soon to be published by Tex. 
Geol. Surv.). Graham fm. of Brazos River area includes all beds below Avis 
sa. memb. and above Home Creek Is. memb. The Graham fm. of Colorado River 
region Includes all beds below Bellerophon la. of Drake and above Home Creek 
Is. The Speck Mtn Is. Ues In Thrifty fm., considerably above its base. [This 
deflnition of Graham fm. has been adopted by U. S. Geol Survey.] 
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Graham liinestone. (In Bluefield formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell County). 
D. B. Reger, 1920 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 290. 3,ST). Oraham Is.—Usually gray and shaly. 0 to 3 ft. thick; marine 
fossils. Lies 0 to 10 ft. below Grahnm ss. and rests on Upper Graham sh.; 
all members of Bluefield group [fm.]. Type loc same us Grahnm ss. 

(.Iraham sandstone. (In Bluefield formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell and Giles Counties). 
D. B. Reger, 1026 (W. Va. Geol. Surv. Rept. Mercer, Maripn, and Summers Counties, 

pp. 200, 385). Graham as.—Greenish gray, usually shaly but sometimes massive; 
15 to 40 ft. thick. Underlies Clayton sh utirt lies 0 to 10 ft. above Grnham Is.; 
all members of Bluefield group [fm.]. Type loc. in a cut of Norfolk & Western 
Ry. about '/j ml. NW. of new stntlon at Graham (now Bluefield), Tazewell Co., 
Va. Occurs In Mercer, Monroe, and Summers Counties, W. Va. Probably cor
relates with Big Spruce Knob ss. ot Webster Co., W. Va. 

Graham shale. (In Bluefield formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell and Giles Counties). 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 

pp. 299, 387). Upper Oraham sh.—Gray, ferruginous, and calc; marine fossils 
lu upper part, plants at base ; 20 to 30 ft. thick ; underiles Graham Is. and overlies 
Graham coal. Lo-ioer Graham sh.—Red, variegated, and sandy, with thin sss.; 
50 to 75 ft. thick ; underlies Grnham coal and overlies Bertha ss. Ail members 
of Bluefiold group [fm.]. Type loc same as Grahnm ss. Also occurs In Mercer, 
Monroe, aud Summers Counties, W. Va. 

Graham oil sand. 
A subsurface sand in lower part of Penn. section of Graham field, in 

NW. part of Carter Co., southern Okla., 110± ft. below Ricketts oil 
saud and 80 to 135 ft. above Bennett oil sand. Thickness 10 to 200± f t 

Grainger shale. 
Mlssissipiiian: Northeastern Teiinessea, western North Carolina, and south

western Virginia. 
A. Keith, ISOo (Phil Soc. Wash. Bull. 12. pp. 74, 78, pl. 1) and 1896 (U. S. G. S. 

Morristown folio, No. 27, p. 3). Qraingey sh.—Sandy shales nnd shaly nnd flaggy 
BSS., the latter more numerous In upper layers. Two ml. NW. of Mooresburg a 
thin bed of quartz cgl. lies at top of series. All beds bluish gray when fresh, and 
weather groo'ii and greenish gray. In bottom flags are many impressions of sup
posed seaweed dpirophyton cauda-galli. Thickness varies from 1,200 ft. in Clinch 
Basin to 400 ft in Powell Basin. Of Dev. age. Overlies Chattanooga sh. and under
lies Newma:i Is. in Tenn. Valley. 

Above Is fir.st diiinltlOn of fra. in Its type area. The name, however, flrst 
appeared In print In 1893 (M. R. CampbeU, U. S. G. S. Bull. I l l , p. 38), In 
a description of the rocks of Big Stone Gap coal fleld of SW. Va., Campbell 
accepting Keith's name and correlating the rocks of SW. Va. with those 
in Morristown qiiad. In SW. Va. the fm. was described as con.sistlng of 
410 ft. of shales, varying from red calc. sss. at top to ash-colored micaceous 
shales below, finally merging Into underlying Chattanooga black sh. and 
overlain by Newman I.s. "The age of this mass of sandy shales has never 
been determined ; they have somewhat the appearance of a transition bed 
Ijetwcen the Devonian below and the Mississippian above, but in thi.s 
paper thej' are regardetl, provisionally, as of Devonian age." The name 
was also used by Campbell in U. S. G. S. Estlllvllle folio. No. 12, pub
lished In 1894, and by Keith In Knoxville folio. No. 16, published in 1895, 
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for t h e sha l e s a n d sss . u n d e r l y i n g N e w m a n Is. a n d ove r ly ing C h a t t a 

nooga sh . 

A. Keith, inol (U. S. G. S. JIaynardville folio. No, 75, p. 4) . Fossils found in 
Grainger fin. fo NE. indicate upper part Is Cnrbf., while a Dev. age for its lower 
portiou Is indicated by its interbedding with Chattanooga sh. 

Accoi 'dlng to E. O. Ulr ieh and C. B u t t s , a l so J . H . S w a r t z , 1924 (Ara. J o u r . 

Scl., .5th, vol. 7, p . 28) a n d 1929 (Am. J o u r . Scl., 5 th , vol. 17, p . 441) t h e 
typ ica l G r a i n g e r sh. of T e n n . is al l of Miss . age . 

Ni imed for G r a i n g e r Co., T e n n . 

G r a m p i a n l i m e s t o n e . 

O r d o v i c i a n a n d Ct imbria i i ('!) : S o u t h w e s t e r n U t a h ( F r i s c o d i s t r i c t ) . 
B. S. Butler, 1913 (U. S. G. S. P. P. 80). Grampian Zs.—Heavy-bedded blue and gray 

Is., in part doloiiiltic, with limy sh. at top. Thickness 4,000-[- f t Underiles 
(probably conformably) Morehouse qtzite. Oldest fin. exposed In Frisco region. 
Lower Ord. (Chuzy nnd Bockniantowii) fossils In upper part. Lower part may be 
Upper Camb. Type loc Grampian Hills, Frisco d is t 

G r a m p u s gne i ss . 

P r e - C a m b r i a n : E a s t e n i New York ( L o n g L a k e q u a d r a n g l e , A d i r o n d a c k 
M o u n t a i n s ) . 

H. p. Cushing, 1907 (N. Y. Stale Mus. OOtli Ann. Rept., pt. 2 (also called N. Y. State 
Mus. Bnll. 115), pp. 463, 407-460). Grampus gneias.—Igneous gneisses associated 
with frequent bands or patches of Grenville (sedimentary) rocks and frequent rocks 
of doubtful nature but with Grenville look. Differs materially from Long Lake 
gneiss In considerable dive'rsity shown. Ago relations to Long Lake gneiss and 
I'iercefleld gneiss undet. 

N a m e d for e x p o s u r e s a r o u n d G r a m p u s L a k e , H a m i l t o n Co. 

G r a m p u s . 

A h a r d subsurf j ice sinul, of P e n n . age and 150 ft. th ick , f o u n d n e a r sea level 

111 Cabin Creek field, a b o u t 20 ml. SE. of Charle.s ton, W. Va. L ies 50 to 

75 f t . above S a l t s and , t h e b a s a l memb. of t h e P e n n . (See A. A. P . G. Bull . , 

vol. 11 , No. 7, p . 709, 1927.) 

G r a n b y tuif. ( I n N e w a r k g roup . ) 

Uinier T r i a s s i c : C e n t r a l s o u t h e r n M a s s a c h u s e t t s a n d Connec t i cu t ( ? ) . 
B. K. Emerson, 1891 (Geol. Soc. Am. Bull , vol. 2, pp. 451-156). Granby tufa, or the 

diabase tufa of the Trlassic of Mass. 
B. K. Emerson, lb98 (U. S. G. S. Holyoke folio, No. 50, and U. S. G. S. Mon. 29). 

I See 1898 entry uiiilcr Longmeadow ss.] 
U. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 92, 95-96). Granby (u/T.—Thick-

bedded black tuff and tuffaceous ss. ranging from flne-grained volcanic ss. to coarse 
diabase breccias nnd aggls. ; from rocks made up wholly of volcanic debris to such 
.as contain abundant fragments of granitic gneissoid rocks. Exposed 114 ml. N. of 
cemetery In Grniiby. Imiiio'diatoly after outflow of Hampden diabase, and whUe 
that sheet was still liquid, an explosive cruptiou took place locally, and blocks and 
pulverized dust of diabase were spread hy the waters over a broad area, forming 
the Granby tuff. Then followed the uppermost layer of rusty sands. In which most 
of tile tracks have been preserved. The whole was capped down the middle of the 
basin by the thin Chicopee sh., in which only leaves and sraajl tracks are found. 
Is a fm. near top of Newark group. 

G r a n b y cong lomera t e . 
P e n n s y l v a n i a n ( ? ) : S o u t h w e s t e r n M i s s o u r i . 
K. R. Huckley and H. A. Buehler, 1900 (Mo. Bur. Geol. and Mines vol 4, 2'd ser., pl. 14, 

pp. 33, 87, 88, 100, 102). Granby cgl.—Basal cgl. of Penn. in Granby area. Re
sembles a mechanical broccla. 

E. R. Buckley, 1911 (Types of ore deposits, p. 118). A ss. in Joplln dist., which was 
deposited upon residua] mantle of broken flint and which protiably belongs to the 
Chester, formed in many places a egl . which, as it is found today, resembles a 
bieccin. This cgl. hns been colled the Oranby. 

P r o b a b l y n a m e d for G r a n b y , o r G r a n b y J u n c t i o n , Newton Co., o r fo r G r a n b y 

llr.-uich J u n c t i o n , J a s p e r Co. 
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G r a n d a d l imes tone . 

S U u r i a n : S o u t h e a s t e r n I n d i a n a ( C l a r k C o u n t y ) . 

W. W. Borden, 1874 (Ind. Geol Surv. 5th Ann. Rept . pp. 138. 143, 148). Orandad 
Is.—Impure Is., 4 ft. thick, near top of Niagara ; used for building purposes. Over
lain by 20 ft. of mag. Is. (top of Niagara) and underlain by 14 f t of gray crystal
Une Is. of the Niagara. 

D e r i v a t i o n of n a m e no t s t a t e d . 

G r a n d B a n k se r i e s . 

P r e - C a m b r i a n : N e w f o u n d l a n d . 

N. C. Dale, 1927 (GeoL Soc Am. Bull , vol. 38, p. 419). 

G r a n d C a n y o n s e r i e s . 

P r o v i n c i a l s e r i e s t e r m for rocks of p r e - C a m b . age in n o r t h e r n Ar iz . I n t r o 

duced by J . W . P o w e l l in 1876 (Geology of e a s t e r n po r t i on of U i n t a 

Mtns , pp. 43, 61-62, 7 0 ) . See a lso C. D. W a l e o t t , 1894 (U. S. G. S. 14th 

Ann . Rep t . , p t . 2, pp . 518-519) . I n c l u d e s C h u a r g r o u p ( a b o v e ) a n d 

U n k a r g r o u p ( b e l o w ) . Uncon. u n d e r l i e s T o n t o g r o u p a n d uncon. over l i es 

V i shnu s c h i s t F o r comple te defini t ion see U. S. G. S. BuU. 769, pp. 

113-114. 

t G r a n d C a n y o n sch i s t . 

P r e - C a m b r i a n : N o r t h e r n Ar i zona . 

J. W. Powell, 1878 (Geology of eastern portion of Uinta Mtns). Orand Cation 
schists.—Hornblendlc and micaceous schists and slatea, with beda and dikes of 
granite. Thlckneas unknown. Found at bottom of Grand Canon. Uncon. under
lies Grand CaBon group [Unkar group]. 

R e p l a c e d by 'F ishnu sch i s t . 

t G r a n d C a n y o n g r o u p . 
P r e - C a m b r i a n : N o r t h e r n Ar i zona . 

C. D. Waleott 1883 (Am. Jour. Scl, 3d, vol. 26, pp. 440-441), divided Grand 
Canyon aeriea Into two uncon. groupa, the upper of which he named Chuar group 
and the lower Orand Canyon group. Subsequently he replaced latter term with 
Unkar group, the name by which it la now known. 

G r a n d e l imes tone . 

M i s s i s s i p p i a n : S o u t h w e s t e r n N e w Mexico ( S i e r r a (boun ty ) . 

C. R. Keyes, 1908 (Am. Inst. Mln. Bhigrs. Bl-Mon. Bull. 19, pp. 7-21). Orande Is.— 
Blue Is., 26 ft. thick, containing the Lake Valley silver ores, which were flrst 
opened a t Sierra Grande workings. Consists of (descending) : (1) Hard, com
pact, heavily bedded pure soluble Is., 10 f t ; (2) black subcrystaUlne Is., 2 f t ; 
(8) massive hard grayish blue coralline rocks, 13 to 16 f t Underlies Lake Valley 
Is. [restricted to beds containing lower BurUngton fossils] a t Lake VaUey, 
and nncon. overlies Dev. Berenda Is. 

G r a n d e Grfeve l imes tones . 
l o w e r D e v o n i a n : Queliec ( G a s p e P e n i n s u l a ) . 

H. M. Ami, 1900 (Roy. Soc. Canada Proc and Trans., 2d ser., vol 8, sec. 4. p. 208, 
footnote). The term Grande Ortve fm., suggested, by writer some time ago, has 
recently been accepted by Prof. J. M. (Harke and Mr. Schuchert, whilst they 
suggest the terms St. A!6on and Oape Bon Ami to Include the beds numbered 
1 and 2, and 3, 4, 5, 6, respectively. In BUIIngs' Gasp* section. (Inserted on 
going to press). Assigned to Dev. 

J. M. Clarke, 1900 (N, Y. State Mus. Mem. 3, vol. 3, pp. 80-81). For the Iss. 
on Gaspe Peninsula having most pronounced Oriskany traits, and forraing 
beds 7 and 8 of Sir Wm. Logan's 1844 classification. Dr. Ami has suggested 
the name Orand Orive laa., from the Uttle village on the peninsula where they 
are best exposed and most readily accessible. To Mr. Charles Schuchert and 
writer, who have recently apent some time in this region, this name seems 
happUy chosen. 
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G r a n d F a l l s c h e r t m e m b e r (of Boone l i m e s t o n e ) . 
Miss i s s ipp ian ( K e o k u k ) : S o u t h w e s t e r n Missour i , s o u t h e a s t e r n K a n s a s , 

n o r t h w e s t e r n A r k a n s a s , a n d n o r t h e a s t e r n O k l a h o m a . 

A. Winslow, 1894 (Mo. Geol Surv. vol. 7, pp. 4 1 7 ^ 1 9 ) . Orand Falls chert.— 
Very dense, ' hard chert, 30 ft. thick in Shoal Creek .section of SW. Mo. 
Occurs In massive layers 0 or more ft. thick ; has a gnnrlod and knotted struc
ture, producing uneven surface. 

C. E. Slebenthal, 1907 (U. S. G. S. Joplln folio. No. 148). Orand FnlU chert memb. 
of Boone fm.—Almost wholly heavy beds of solid chert, but is not persistent and 
in many areas its stratigraphic horizon is occupied by Is. Its distinctive charac
ters are heavy bedding, "live" splintery fractur.i, fine brecciatlon and cementa
tion, and spotting. Thickness 15 to 120 tt. Lies about 100 ft. below Short Creek 
oolite memb. of tbe Boone, anri from 2,") to 100 ft. above base of Boone. Fossils 
[listed] include species distinctly suggestive of K,?okuk and none particularly 
suggestive of Burlington. Named for development around Grand Falls, Newton 
Co., Mo. 

Grandf ie ld c o n g l o m e r a t e . 
P l iocene or P l e i s t o c e n e : S o u t h w e s t e r n O k l a h o m a . 

M. J. Munn, 1914 (U. S. G. S. Bull. 547, pp. 17, 28-30). Orandfield cgl—Coarse 
indurated quartz Ume cgl . 3 to 5 ft. thick, nncon. overlying Perm. Will probably 
be correlated with some portion of Seymour fm. of Wichita Co., Tex. 

Naraed for Grandfie ld , T i l l m a n Co. 

G r a n d F o r k s schis t . 
Age ( ? ) : S o u t h e r n B r i t i s h Co lumbia iind n o r t h e a s t e r n W a s h i n g t o n . 

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mom. 38, maps 9, 10, 118° to 
119°). Orand Forks schist.^.—Amphibolite, hornblende schists, etc. [Mapped 
at and around Twp of Grand Forks, B. C ] 

R. A. Daly, 1913 (Canada Dept. Int. Rept Chief Ast. 1010, vol. 2, p. 378). [This 
seems to be regarded as Paleozoic or older.] 

t G r a n d Gulf s a n d s t o n e . 

M i o c e n e : S o u t h e r n Miss iss ippi and s o u t h e r n A l a b a m a . 

B. L. C. WaUes, 1854 (Agric and Geol. Miss., pp. 216-219). Orarirf Gulf ss.—Ss. 
of variable color and texture, many specimens having appearance of aggregated 
grains of coarse, angular black and bluish sand Incorporated In matrix of white 
porcelain or enamel-like character, and approaching fine breccia In composition— 
a quaUty which has occasioned it to be spoken of as petrified rock. The range of 
this rock is btw. Big Black River nnri Bayou Pierre (on both sides of lat ter In 
some localities), nnd extending eastwardly to vicinity of Raymond and Missis
sippi Springs, near which It occurs of a softer and more uniform character or 
texture, and from whence that employed in basement and pavements of State 
House at Jackson was obtained. It is still quarried for building purposes there, 
and at different points In Its course. The rock presents Itself In mass In escarp
ment of bold promontory on the Mississippi, .about 1 mi. below mouth ot Big 
Black River, and iramodiately above town of Grand Gulf, against which the 
current of the river sets in full force, and by which It Is deflected by its effec
tive resistance In such a manner as to create the extensive and formerly dangerous 
whirlpool or eddy which gave name to the place. At many points within the 
scope 1 have mentioned this rock crops out in the beds of the watercourses nnd 
upon the sides of the ridges, exhibiting, as In that in Mississippi bluff, such 
an identity of character as to Induce nie to characterize it wherever met with as 
the Orand Gulf rock. 

O w i n g t o s u b s e q u e n t v a r i e d a n d confl ict ing uses of O r a n d Gulf, t h e 
ss. t o wh ich t h e na rae h a d been appl ied w a s in 1905 and 1906 
(A. C. V e a t c h : La . Geol. S n r v . Bu l l . 1, p t . 2, pp. 84, a5, 90, 1905 ; 
U. S. G. S. W. S. P . 114, pp. ISO, 186, 1905 ; U. S. G. S. P . P . 46, p . 42, 
1906) rep laced by C n t a h o u l a ss . T h e t G r a n d Gulf .ss. of W a i l e s Is u p p e r 
14 ft. of t h e ss. wh ich w.ns cal led " G r a n d Gulf ss ." In l a t e r repts . 

N a m e d for e x p o s u r e s In bluff a t G r a n d Gulf, C la ibo rne Co., Miss . 
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t G r a n d Gulf g r o u p . 
Miocene a n d Oligocene ( ? ) : Gulf Coas t a l P l a i n . 

E. W. Hllgard, 1880 (Agric. and Geol. Miss., pp. 3, 108, 147-154). I3rand Gulf 
group (also Grand Oulf stage, or Southern Lignitic).—White or gray ss., usuaUy 
soft; black, blue, green, and gray clays nnd sands, with small lignite beds, tree 
palms, exogenous trees, Arundlnaceae. Thlckneas 150 ft. Includea, a t top. Grand 
Oulf as. proper, 14 ft. thick. Overlain by Newer Tertiary (?) clays of the coast, 
aud underlain by Vicksburg group. 

As descr ibed a n d used in different a r e a s inc luded C a t a h o u l a ss . , H a t t i e s b u r g 
clay, a n d P a s c a g o u l a clay, a n d t h e use o t t h e n a m e h a s been d i scon t inued . 

Naraed for deve lopraen t of i t s p r inc ipa l raemb. in bluff a t G r a n d Gulf, Clai
b o r n e Co., Miss . 

G r a n d h a v e n l imes tone . ( I n W a b a u n s e e g roup . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a and n o r t h e a s t e r n K a n s a s . 

R. C. Moore, May 1, 1935 (Kans. Geol. Surv. Bull. 20, table opp. p. 14). Grand
haven Is. underlies Friedrich sh. and overlies Dry sh. 

G. B. Condra, late In 1935 (Nebr. GOKJI. SUIV. Paper No. 8, p. 10), applied Grand
haven (f) to 1 ft. of gray, nodular, aren. Is., forming a-merab. In lower par t of 
his Friedrlch-Dry sh., and lying 3 ft. above his Dover Is. fm. Derivation of name 
not stated. 

R. C. Moore, 1938 (Kans. Geol. Surv. Bull. 22, pp. 49, 237). Grandhaven Is. overiies 
Dry sh. and underiles Friedrich sh. Commonly consists of 2 la. members separated 
by a few f t of ah. The lower Is. is V2 to 5 ft. thick, gray to bluish, and unlike 
the older Dover Is. Contains many fusulinids in some exposures. The upper 
Is. is 1 to 8 ft. thick, very light-gray, weathering almost white, and is character
ized by abundant algal deposits, and closely resembles upper memb, of Dover Is. 
The sh. btw. the 2 lss. ie mostly bluish gray, clayey to calc, and 4 to 10 ft. thick. 
The Grandhaven Is. Is recognized from Shawnee Co. S. to Okla., but is not seen 
N. of Kansas River. Type loc. is in sec. 31, T. 13 S., R. 14 E., near Grandhaven, 
Shawnee Co. 

G r a n d l a n epoch ( a n d s e r i e s ) . 

T e r m proposed by G. P . K a y (Geol. Soc. Am. Bull . , vol. 42, p t . 1, pp. 4 4 9 -
452, 1931) t o inc lude ivf tonian ( In t e rg l ac l a l ) a n d N e b r a s k a n (g lac ia l ) 
s t a g e s of P le i s t . epoch ( a n d .series) , w h i c h K a y wou ld e l e v a t e t o P le i s t . 
p e r i o d ( a n d s y s t e m ) . N a m e d for G r a n d B i v e r Val ley, SW. I o w a , w h e r e 
t h e Af ton ian a n d N e b r a s k a n s t ages h a v e been s t u d i e d in de taU. 

G r a n d I s l a n d f o r m a t i o n . 

P le i s tocene ( K a n s a n ) : S o u t h e r n a n d ea.stern N e b r a s k a . 

A. L. Lugn and G. E. Condra, 1932 (Geol. Soc Am. Bull., vol. 43, No. 1, p. 190). 
Orand Island fm. (Kansan), 50 to lOO-f ft. thick, lies uncon. on Fullerton bed, 
and is conformably overlain by Upland fm. (Yarmouth). 

A. L. Lugn, 1934 (Nebr. State Mus. vol. 1, Bull. 41, pp. 326, 343-346). Grand Island 
fm.—Largely fluvial inwash-outwash deposits of sand and gravel, flne and coarse, 
of Kansan age. Thickness 30 to 150 f t Upper 30 to 50 ft. are usuaUy flne sand. 
In a section NW. of Holdrege It Is 120 ft. thick, and upper 100 ft. Is clean flne 
to medium sand and lower 20 ft. Is mixed sand and gravel. Extends continuously 
imder Platte River Valley and plains to N. and S., covering 15,000± sq. ml. 

N a m e d for e x p o s u r e s a t a n d a r o u n d G r a n d I s l a n d , H a U Co. 

G r a n d L a k e m e m b e r . 
Midd le D e v o n i a n : N o r t h e a s t e r n Mlchigari ( P r e s q u e I s l e a n d Alpena C()un-

t i e s ) . 
A. W. Grabau, unpublished ms., 1915 (as reported by E. R. Pohl In U. S. Nat. Mus. 

P roc , vol 76, art. 14, 1930. pp. 4, 25-1-). Grand Xake Is. memb:—Middle memb. 
of Presque Isle series in Presque Isle and Alpena Counties. Thickness 39 ft. 
Underlies Long Lake memb. and overlies Bell shales (basal memb. of Pi'esque 
Isle series and of Traverse group). [Fossils listed. Lithology not described. 
Derivation of name not stated, but probably is Grand Lake, in E. part ot Presque 
Isle Co.] 
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G r a n d L a k e f o r m a t i o n . 

P r e - P e n n s y l v a n i a n : N e w B r u n s w i c k . 

W. S. Dyer, 1926 (Canada GeoL Surv. Mem. 151, p. 9) . 

G r a n d L e d g e m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : S o u t h e r n Mich igan . S h o w n on m o r a i n e 

m a p (pL 32) of U. S. G. S. Mon. 53. N a m e d for G r a n d Ledge , E a t o n Co. 

t G r a n d P o r t a g e a m y g d a l o i d . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. B. Marvine, 1873 (Mich. Geol. Surv., vol. 1, p t 2, pp. 35, 69). Orand Portage 
cupriferous amygdaloid. 

K. D. Irving, 1883 (U. S. G. S, Mon. 5, p. 195). Grand- Portage cupriferous 
amygdaloid occurs 670 ft. above cgl No. 8 In Portage Lake section. 

S a m e a s I s l e R o y a l e a m y g d a l o i d , of C e n t r a l M i n e g r o u p . T h e m i n e r a l i z e d 

p a r t Is G r a n d P o r t a g e lode. 
N a m e d for occu r r ence in old G r a n d P o r t a g e mine , H o u g h t o n Co. 

t G r a n d P o r t a g e flow. 
I n c l u d e s I s le R o y a l e ( t G r a n d P o r t a g e ) a m y g d a l o i d a n d u n d e r l y i n g t r a p . 

G r a n d P o r t a g e g r a y w a c k e . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h e a s t e r n M i n n e s o t a ( G r a n d P o r t a g e 

I n d i a n R e s e r v a t i o n ) . 

N. H. Winchell, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 4, p: 510). 
Grand Portage graywacke.—Slaty greenish-gray rock, 200-|- f t thick. Lies a t top 
of Animikie and above Wauswaugoning qtzite. 

U. S. Grant, 1899 (same rep t as cited above). In vicinity of Puckwunge River and 
along Grand Portage trail there is a flne-gralned graywackelike rock which Prof. 
N. H. Winchell has named Orand Poriage graywacke and referred to upper part 
of Animikie above the elastics of Pigeon Po in t 

N. H. WlncheU, 1900 (Minn. Geol. Surv. Final Rep t , vol. 5, p t 1) . Grand Poriage 
graywacke.—Greenish, gritty, rough and unevenly bedded, having a coarse con
choldal manner of disintegrating under froat and aun. Occurs in Indian reserva
tion at Grand Portage. Is suppoaed to overlie the black-sl. memb. of the Animikie. 

t G r a n d P r a i r i e f o r m a t i o n . 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : E a s t e r n T e x a s . 

R. T. HUl and R. A. F. Penroae, 1889 (Am. Jour. Scl , 3d, vol. 38, p. 470). [Orand 
Prairie or Upper Croaa Timbers fm. uaed as a local or Tex. name for Lower O e t . 
or Comanche series.] 

N a m e d for p r a i r i e e x t e n d i n g f r o m 4 m i . E . of P o r t W o r t h to 7 ml . W . of 

W e a t h e r f o r d , Tex. , w h i c h w a s k n o w n to old t r a v e l e r s a s t h e " G r a n d 

P r a i r i e . " ( R . T. Hi l l , Am. J o u r . Sci., 3d, voL 33 , p . 300.) 

G r a n d P r 6 f o r m a t i o n . 

T r i a s s i c : Nova Scot ia . 

H. M. Ami 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 8, sec 4, p. 214). 

G r a n d R a p i d s s a n d s t o n e . 

D e v o n i a n ( ?) : N o r t h w e s t e r n Ohio . 

K Orton, 1888 (Ohio Geol Surv. vol. 6, p. 20) nnd 1890 (Ohio Geol. Surv., 3d Organ
ization, 1st Ann. Rept., p. 24). Orand Rapids as. ot Wood Co. probably belongs 
to same level as Sylvania ss. 

G r a n d R a p i d s g r o u p . 
M i s s i s s i p p i a n : M i c h i g a n ( L o w e r P e n i n s u l a ) . 

A. C. Lane, as reported by M. E. Wadsworth, 1893 (Mich. Geol. Surv. Rept. 1891 
and 1892, p. 66). Orand Rapida group, 300-|- ft. thick, top dlv. of Sub-Carbf. In 
Mich. Underlies Parma ss. and overlies MarshaU ss. 

A. C. Lane, 1895 (Mich. Geol. Surv. vol. 5, pt. 2, p. 10). Orand Rapida group con
sists of 305+ ft. of lss. underlain or replaced by stuiles and dol. with gyp. Lower 
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part called Michigan salt group by WinchelL Overlies Marshall ss. and underlies 
Parma ss. 

A. C. Lane, 1900 (Mich. Geol. Surv. vol 7, pt. 2, btw. pp. 1 and 30) dlvideil Orand 
Rapida group Into Bayport Is. above and Michigan fm. belnw. 

N a m e d for e x p o s u r e s a t G r a n d R a p i d s , w h e r e B a y p o r t Is . i s q u a r r i e d . 

G r a n d R a p i d s s a n d s t o n e . 

L o w e r C r e t a c e o u s : A l b e r t a . 

R. G. McConnell, 1893 (Canada Geol. Surv. Ann. Rept., vol. 5, pt. 1, pp. 29D, 
55D-58D). 

t G r a n d R a p i d s l imes tone . 
A t e r m c a s u a l l y app l i ed by A. C. L a n e (U. S. G. S. W . S. P . 30, 1899, p . 81) 

to B a y p o r t Is. of Mich. 

G r a n d Ridge . 

P l e i s t ocene (Wiscons in s t a g e ) : N o r t h e a s t e r n I l l ino i s . 

See u n d e r F a r m R i d g e m o r a i n e . 

G r a n d T o w e r l i m e s t o n e . 
Midd le D e v o n i a n ( O n o n d a g a ) : E a s t e r n M i s s o u r i a n d s o u t h w e s t e r n I l l ino i s . 

C. R. Keyes, 1894 (Mo. Geol Surv. vol. 4, pp. 30, 42). Orand Tower la,—Ls., 100 
ft. thick In SE. Mo., underlying Is. containing Western Hamilton fossils (called 
Callaway Is. in table) and overlying Clear Creek Is. Equlv. of Onondaga and 
Oriskany of previous Mo. repts. 

B. O. Ulrieh, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., pp. 109-111). Orand 
Tower Is. (Keyes emend).—Overlies Clear Creek Is. or chert of Worthen and Is 
separated from overlying Glen Park Is. memb. of Sulphur Springs fm. by 0 to 15 
f t of sh. that may be Dev. or may be earliest Kinderhook. Contains local rep
resentatives of Hamilton and Onondaga lss. 

T. E. Savage, 1910 (HI. Acad. Scl. Trans., vol. 3, pp. 116-|-) . Orand Tower (Onon
daga) fm.—Consists of. 125 ft. of Is. of Onondaga age underlain by 25 to 30 ft. 
of reddish brown friable ss. Overlies Clear Creek fm. and underlies Hamilton beds. 
The lat):er were Included in Grand Tower fm. of Keyes in Mo., but in this rept 
the naiiie is applied to only the western repre.sentatlve of Onondaga Is. of N. Y. 

T. E. Savage, 1920 (Ara. Jour. Scl, 4th, vol. 49, pp. 170-171). Grand Tower Is. 
underiles Llngle Is. and overlies Dutch Creek ss. In Mo. and IU. 

M. E. Wilson, 1922 (Mo. Bur. Geol and Mlnea vol 16, 2d ser.). (3rand Tower Is.— 
'Thick lss.. In par t shaly and locally contajnlng lenses of s s . ; Is. varies from fine
grained hard, brittle rock of gray or blue color to white, coarsely crystalUne rock 
of raarblellke texture ; small amount of chert in lower beds In SE. Mo. In Ste. 
Genevieve Co., Mo., rests on Little Saline Is. In CaUaway Co. uncon. overlies 
Ord. Thickness 250 ft. in Ste. Genevieve, Perry, and Cape Girardeau Counties ; 
in Callaway, Montgomery, Warren, Lincoln, and Pike Counties rarely exceeds 15 
ft. Overlain by Beauvais ss. 

S. Weller and S. S t Clalr, 1928 (Mo. Bur. Geol. and Mines vol. 22, 2d ser., pp. 
141—148). Orand Tower fm.—WhUe major part of Grand Tower Is. of Keyes 
bears fauna with Onondaga relationships, the uppermost beds carry fauna having 
relationships with eastern Hamilton. Savage's definition, which restricts name 
to western representative of Onondaga Is., is adopted In this rept. In Ste. 
Genevieve Co., Mo., It Is 200 to 250 ft. thick, underlies Beauvais ss., and overlies 
Little SaUne Is. FossUs listed. 

N a m e d fo r e x p o s u r e s in v i c in i ty of G r a n d T o w e r , J a c k s o n Co., 111. 

G r a n d View d o l o m i t e . 

U p p e r D e v o n i a n : S o u t h e r n c e n t r a l I d a h o ( C u s t e r C o u n t y ) . 

C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth) . Orand 
Vieio dol.—Moderately dark well-hedded dol. in part qtzitic. Thickness 1,250± ft. 
Underlies Mllligen fm. and overlies Jefferson dol. Probably to be correlated with 
Threeforks Is. Named for Grand View Canyon, 14 mi. S. of Challis, Custer Co. 

C. P. Ross, 1934 (Geol Soc Am. Bull, vol. 45, pp. 963-966, etc.). Orand View 
dol.—Dol. and dolomltlc Is., both dark and rusty yellow, in part sandy; some thin 
beds' of qtzite, sh., and ss. Thickness at type loc. (Grand View Canyon, near 
center of T. 12 N., R. 20 E.) 1,170 ft. [Detailed section.] Overlies Jefferson dol. 
and underlies Mllligen fm, (Miss.). Fossils. 
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Graneros shale. (Of Colorado group.) 
Upper Cretaceous: Ea.steru Colorado and Wyoming, southeastern Montana, 

South Dakota, Nebraska, Kansas, northeastern New Mexico. 

G. K. Gilbert, 1896 (U. S. G. S. 17th Ann. Rept , p t 2, p. 564). Oranerra sh.— 
Name suggested by R. C. Hills. Laminated argill. or clayey gray shales with very 
little limy or sandy mater ial Thickness 200 to 210 ft. Bottom fm. ot Benton 
group in Arkansas Valley region, Colo. Underlies Greenhorn Is. and overlies 
Dakota group. Named for Graneros Creek, Colo, [in Walsenburg quad., Pueblo 
Co.]. 

The Niobrara and Benton are not now treated as groups, the broader term 

Colorado group, which includes them both, being considered the more 

useful group name. Where tbe Niobrara deposits and Benton deposits 

are not subdivided, they are called Niobrara- Is. and Benton sh., respec

tively. 

Granite Creek granodiorite. 

Probably Cretaceous or Jurass ic : Northern Idaho (Pend Oreille district) . 

J . U Gillson, 1927 (Jour. Geol, vol. 35, No. 1) . Granite Creek granodiorite.— 
BriUiant white rock, with lustrous black euhedral plates of blotite. More feld
spathic than Bayview and Packsaddle grnnodiorites and contniiis abundance of 
two accessory minerals (allanlte and titanite) and large amount of epidote. 

Named for exposures around mouth of Granite Creek, Bonner Co. 

Granite IVIountain porphyry. 
Early Tertiary (?) : Central Arizona (Ray district) . 

F. L. Ran.some, 1919 (U. S. G. S. P. P. 115, p. 126, pl. 45). Ot the two varieties 
of quartz monzonlte porphyry in Ray dist., the Oranitc Mtn porphyry occurs 
almost wholly in S. half of dist., while Teapot Mtu porphyry is characteristic of N. 
half. Both are intrusive. The principal body of Granite Mtn porphyry is the 
irregular intrusive mass that makes up much of Granite Mtn. 

G r a n i t e P a r k m e m b e r (of Siyeli U m e s t o n e ) . 
P r e - C a r a b r l a n ( B e l t s e r i e s ) : N o r t h w e s t e r n Alontuna (Glac i e r N a t i o n a l 

P a r k ) . 

C. L. and M. A. Fenton, 1931 (Jour. Geol, vol. ,39, No. 7, pp. 670-679). Granite 
Park memb.—Top meinh. of Slyeh fin. Consists of 185 ft. of thin-bedded gray 
lss. with Interbeddlngs of argillite and Is. cgl.; some oolites in lower part. Upper 
beds commonly crowded with large colonies of Colleitia sp. Overlies Collenia? 
frequens zone. Is well exposed along the Garden Wall, near Granite Park, 
Flathead Co. 

Grant conglomerate. 

Huronian (probably middle) : Northern Minnesota (Lake County). 

J . W. Gruner, 1929 (Lake Superior Mln. Inst. P roc , vol 27, pp. 184-187). Grant 
ogl—Belt of steeply dipping cgl. that begins In sec. 10 and extends nearly 4 mi. 
to N., to Canadian bdy. Is very coarse In many outcrops. Can be most easily 
studied in vicinity of Grant Lake, Lake Co. Was formerly thought to be Ogishke 
cgl , but it rests on the ellipsoidal grani te; greenstone pebbles numerous at the 
contact but become inconspicuous a few ft. away. The ellipsoidal granite was 
formerly thought to be Archean, but it is of later age than Knife Lake slates 
(which should be assigned to Lower Huronian), and It Ilea on the truncated 
folded slates. The Grant cgl. Is probably Middle Huronian. 

Grant shale. (In Chase group.) 

Permian: Eastern Kansas and southeastern Nebra.ska. 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. C, 2d ser., p. 50). Grant 
sh.—Middle memb. of WInfleld fm. Consists of bluish gray, argi l l sh. with thin 
seams of fosslUferous Is. near top in most sections. Thickness 15 or 18f t . In Nebr. 
and in northern central Kans., hut decreases southward townrd WInfleld nnd 
plays out btw. there and Arkansas City, Kans. In many exposures It carries a 
thin pebbly subzone near top. Named for Grant T\vp, Marlon Co,, Kans. Type 
loc. btw. 5 and 6 ml. N. of Florence, Kans. OverUes Stovall Is. memb. and 
nnderUes Cresswell Is. raerab. 
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G r a n t o n t r a p . 

Uppe r T r i a s s i c : N o r t h e r n New J e r s e y ( n o r t h w e s t of J e r s e y C i t y ) . 

N. H. Darton, 1899 (U. S. G. S. Bull. 67). Oramton trap.—Small Intrusive mass. 
125± ft. thick, midway btw, Jersey City and Hackensnck. [In U. S. G. S. New 
York City folio. No. 83, 1902, the mass of " t rap" N. ot Granton, N. J., was mapi»ed 
as Palisade diabase, which Is Upper Trlass ic] 

G r a n t s Mil ls g r a n i t e . 
C a r b o n i f e r o u s o r D e v o n i a n : N o r t h e a s t e r n R h o d e I s l a n d . 

C. II. Warren and S. Powers, 1914 (Geol. Soc Am. Bull , vol. 25, pp, 437 (map) 
and 458). Grants Mills granite.—.A narrow N.-S. belt of coarse blotite granite, 
of cream, pale-green, and pink color, passing through Grnnts Mills, Providence Co. 

B. K Emerson, 1917 (U. S. G. S. Bul l 597), mapped this granite aa Quincy granite. 

Granv i l l e beds. 
Miss l s s lp i J lan : C e n t r a l Ohio. 

L. B. Hicks, 1878 (Am. Jour. Scl, 3d, vol. 16, pp. 217-219). Granville beda.— 
Comprise 111 ft. of strata In central part of Licking Co., which are only a local 
modification of Black Hand cgl. of E. part of county. Consist of (descending) : 
(1) 3 to 18 tt. of coarse ss. and c g l ; (2) fucoid layer 7 to 12 ft. thick; (3) 15 
to 21 ft. of compact, arglU. drab ss. ; (4) 60 ft. of shaly drab sss. and shales. 
Overlain hy Licking shales and underlain by Racooon shales. All included iu 
Waverly group. 

N a m e d for Granv i l l e , L i c k i n g Co. 

Granv i l l e e n s t a t i t e s e r p e n t i n e . 
N a m e loosely apii l ied by B . K. E m e r s o n (U. S. G. S. Mon. 29, p . 90, 1898) 

to a bed of s e r p e n t i n e in Old H a m p s h i r e Co., Mass . 

Granv i l l e sha l e fac ies . 

Miss i s s ipp ian : C'entral Ohio. 

J. E. Hyde, 1015 (Jour. Geol, vol 23, pp. 657, 679-682). Granville ah. facies of 
Cuyahoga fm. of central part of Licking Co. Mostly shales with finer-grained 
fosslUferous sss. In upper part ; cgls. absent or limited to few tbln beds, th ick
ness 588 ft. Includes (descending) : Heme memb., 0 to 10 ft. ; Black Hand 
memb. 50 to 100 ft. ; Raccoon mcmh. 20 to 200 f t 

Corres 'ponds to C u y a h o g a fm. and lower j i a r t of B l a c k H a n d fm. 

N a m e d for Granv i l l e , L i c k i n g Co. 

G r a p e Creek s h a l e a n d l imes tone . ( I n C lyde f o r m a t i o n . ) 

P e r m i a n : C e n t r a l T e x a s . 

N. F. Drake, 1893 (TeX: Geol. Surv. 4th Ann. Rept., p t 1, pp. 412, 427). Orape 
Creek bed.—Mostly light-gray or dove-oolore<l. r.ather friable fossiliferous Is., with 
raore or le.ss clay in southern and northern parts of field. Thickness 100 to 150 
ft. Memb. of Albany div. Underlies Talpa bed and overlies bed No. 12 (12 to 
75 f t of clay). 

J. W. Beede and V. V. Waite, 1918 (Unlv. Tex. Bull. ISlC). Grape Creek fm., 130 
ft. thick, underlies Talpa fm. and overlies Bead Mtn fm. [In which bed No. 12 
seems to be included]. Grape CrtM k̂ fm. is distinguished from Bead Mtn beds by 
paucity of worm and Syringoporn remains, the introduction of Mollusca and 
Molluscoldea, and, most noticeably, hy nature of lnHlding uf rocks. 

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Hull. L'l.;2. pp. 107, 198), Grape 
Creek sh. and h. bed is hnsal nienili. of Clyde fni. (of Wichita group). Underlies 
Talpa Is. and overlies Bead Mtn Is., top memb. of Belle Plains fm. 

N a m e d for G r a p e Creek, C.olemau Co. 

G r a p e v i n e sandstniK!. ( In Kaii i iwlia f o r m a t i o n . ) 

Penn . sy lvan in i i : Sou t l i e rn W e s t Viruiiiia.. 

R. V. Hennen and D. B. Roger. 1914 (W. Va. CciA. Surv. Rept. Logan and .Mingo 
Counties, p. 211). Grapevine ss.—Massive, grayish whito. modiiini-grained. nilcooe-
ous, 20 to 40 ft. thick. Uiidorlios Cedar coal and ovcilies I'aglo s i Nann.'d for 
creek in Mingo Co. 

T y p e loc. is a t m o u t h of Gratxivi i ie (;r(M'l<, MIUKO <.'O. 
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G r a p e v i n e cong l o mera t e s . 

C. [ R ] Keyes, 1923 (Pan-Am. Geol, vol. 40, pp. 52, 79). Grapevine cgls.—CgL, 
500 ft. thick, uncon. beneath Greenwater volcanics, and composing lower fm. of 
Amargosan aeries (of early Tertlc age) In Nev. 

N a m e d for good e x p o s u r e s a r o u n d base of G r a p e v i n e R a n g e , on E . s i d e of 

D e a t h VaUey, I n y o Co., CaUf. 

G r a p h i c l a v a s . 
P r e - C a m b r i a n : C e n t r a l n o r t h e r n N e w Mexico ( M a g d a l e n a M o u n t a i n s ) . 
C. [ R ] Keyes, 1915 (Iowa Acad. Scl. P roc , vol. 22, pp. 257-259; Conspectus of 

genl. fms. of N. Mex., pp. 4, 7) . Graphic lavaa.—Bedded volcanic sequence super
posed on pre-Camb. rocks of Magdalena Mtns. [Derivation of name not given. 
On p. 4 they are shown as pre-Camb.] 

t G r a p h l c - K e l l y l imes tone . 

M i s s i s s i p p i a n : C e n t r a l or s o u t h w e s t e r n N e w Mexico (Ke l ly d i s t r i c t ) . 
C. L. Herrick, 1904 (Am. GeoL, vol 13, pp. 310-312). Graphic-Kelly fm.—CrystaUine 

and light-colored lime, separated by close-grained, dense Ume resembling litho
graphic stone known locally as "Silver-pipe" lime. The beds above the separating 
"Silver-pipe" lime are called Kelly lime, and the beds below It are called Graphic 
lime. Overlain by Sandia fm. and underlain b^ qtzite. [Occurs In Kelly mining 
dist., Socorro Co.] 

G r a s s m e r e s tage . 

N a m e appl ied by W . H . S h e r z e r (Mich . Geol. S u r v . vol. 7, p t 1, 1900, pp . 

141-142) to a P le i s t . beach in Bed fo rd a n d a d j a c e n t T w p s , SE. Mich. 

G r a s s t o n m o r a i n e . 
P l e i s t ocene (Wiscon.sin s t a g e ) : C e n t r a l e a s t e r n M i n n e s o t a ( K a n a b e c , P ine , 

and Mllle L a c s C o u n t i e s ) . 

F. Leverett 1932 (U. S. G. S. P. P. 161, pp. 45-47). Named for development a t 
Grasston, Pine Co. 

G r a s s y s h a l e . 
A s h o r t e n e d f o r m of G r a s s y Creek sh., n o w employed by C. [R . ] Keyes . 

G r a s s y C r e e k s h a l e . 
U p p e r D e v o n i a n or M i s s i s s i p p i a n : N o r t h e a s t e r n Missour i , s o u t h e a s t e r n 

Iowa , a n d w e s t e r n I l l ino is . 

C. R. Keyes, 1898 (Iowa Acad. Scl. P roc , vol. 5, pp. 59-63). Orasay Creek sh.—Black 
nnd green shales, carrying characteristically Dev. flsh. Underlie Louisiana Is. In 
vicinity of Louisiana, Mo. Ten m l W. of Grassy Creek [Pike Co., Mo.] they are 
30 tt. thick, but thin gut to S. before limits of Pike Co. are reached ; are 6 ± ft. in 
vicinity of Louisiana. 

I n 1902 K e y e s c o r r e l a t e d G r a s s y Creek sh. w i t h S n y d e r Creek sh. I n 1912 

h e r e s t r i c t e d G r a s s y sh . ( h i s s h o r t e n e d n a m e ) to lower O-iiO ft. of b lack 

sh . l y ing uncon. h i g h e r t h a n L i m e Creek sh. , i n t r o d u c e d S a v e r t o n sli. for 

u p p e r b lue sh . u n d e r l y i n g L o u i s i a n a Is., a n d a s s i g n e d both to Miss . H e 

r e p e a t e d t h i s defini t ion in 1913, 1915, 1917, a n d 1922. In l a t t e r r ep t . th ick

ness w a s g iven a s 3 to 60 f t ; on G r a s s y Creek 40 ft. 

E. B. Branson, 1918 (Univ. Mo. Bul l , vol. 19, No. 15). Orassy Creek sh., 0-100 ft. 
thick, underlies Louisiana Is. and lies stratigraphically and uncon. higlier than 
Craghead Creek sh. Assigned to Kinderhook group and correlated witli Syiamore ss. 

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, 2d ser., pp. 282, etc.), stated 
that 20 ft. of Grassy Creek sh. Is exposed In Pike, Jersey, and Calhoun Counties. 
I l l , and that it disappears to S. 

A. H. Boll. 1932 (III Gcol Surv. Press Bull No. 24), gave 119 to 170 ft. of Grassy 
Creek sh. In wells of Warsaw area, Hancock Co., I l l , nnd included it in Kiiiderliouk 
group, as did R. C. Moore, 1935 (Rept. 9th Ann. Field Conf. Kans. Gool. Soc. 
p. 245). 

J. M. Weller. 1935 (III Acad. Sol. Trans., vol. 28. No. 2. pp. 191-192). Gras.vi/ Creek 
ah. Is well exposed on Grassy Creek near center of sec. 19. The su-oallod Grassy 
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Creek sh. at Louisiana. Mo., Is 4 + ft. thick and is not = Grassy Creek sh. ou 
Grassy Creek, but Is Maquoketa sh. The confusion that has resulted from misinter
pretation of Grassy Creek section seems to necessitate a redefinition of fms. The 
simplest solution is to drop name Grassy Creek for the-basni black Kinderhook sh. 
If desirable, this name might be redeflned nnd applied to the dark sh. nieiiih. in 
upper part of Maquoketa. --̂ t present it does not seem advisable to distinguish the 
basal black sh. from the overlying greenish or bluish hods, and it is therefore pro
posed to expand Saverton fm. to include the basal Kinderhook blaok sh. exposed In 
vicinity of Louisiana which lias been known as Orassy Creek. 

Some geologis ts h a v e Included t h i s sh. lu Dev. , o t h e r s h a v e inc luded It In 

Miss. 

G r a s s y I s l a n d g r a n i t e gneiss . 

P r e - C a r a b r l a n ( L a u r e n t l a n ) : W e s t e r n O n t a r i o ( R a i n y L a k e r e g i o n ) . 

A. C. Lawson, 1913 (Canada Geol. Surv. Mem. 40, p. 97). 

G r a s s y K n o b c h e r t 
L o w e r D e v o n i a n : .Southwes te rn I l l ino i s ( J a c k s o n a n d Union C o u n t i e s ) . 

T. E. Savage. 1925 (Am. Jour. Scl, 5lh, vol. 10, pp. 139-144). Gia.s.sy f\nnb chert 
(of Oriskany age) uncon. overlies Bailey Is. (of New Scotland age) and conform
ably underlies Little Saline Is. (of upper Oriskany age), or, where tlmt is absent, 
it uncon, underlies Clear Creek chert (of Onondaga age). Thickness 150 ft. or 
more. On W. side of Grassy Knob, Jackson Co.. ihe type loc . It consists of more 
than 125 ft. of chert in irregular rough layers 6 to 30 inches thick, with many 
cavities containing a few poorly preserved fossils, overlain by 12 to 15 ft. of liartl, 
siliceous nnd sandy Is. In layers 3 to 8 inches thick grading downward into bands 
ot chert containing particles of glauconite. Not previously recognized in III, and 
does not seem to he recognized at Little Snlliie Creek or elsewhere in Mo. Probably 
restricted to area of 5 or 6 sq. ml. in southern III. 

G r a s s y M o u n t a i n b a s a l t . 
Miocene a n d Pl iocene ( ? ) : S o u t h e a s t e r n Oregon. 

K. Bryan, 1929 (U. S. G. S. W. S. P: 597, p. 55) and B. C. Renlck, 1930 (Jour. Geol, 
vol. 38, p. 506). (Named by Renick.) Grassy Mln basalt.—Amygdaloidal olivine 
basalt overlying and in part interbedded with upper part of Payette fm. Underlies 
Idaho fm. Thickness at least 400 ft. 

N a m e d for fac t it cai is G r a s s y IMtn, M a l h e u r Co. 

G r a t e r s sha les . ( I n B r u n s w i c k f o r m a t i o n . ) 

U p p e r T r i a s s i c : S o u t h e a s t e r n P e n n s y l v a n i a (Montgomer.v Count.v) and 

w e s t e r n New J e r s e y . 

D. B. McLaughlin. 1933 (Geol. Soc Ara. Bull, vol. 44. No. 1, p. 179). Graters 
shales.—IVo or throe 50-foot strain of dark sh.. sepnrated by similnr thicknesses 
of red, linced from Grater's Ford [Montguniery Co. I. Pa., around end of Chalfont 
fault and NE. to hills E. of Freuchtown. N. J., a distance of about 40 mi. Are a 
part of Brunswick fm. [of Newark group]. 

D. B. McLaughlin, 1933 (Mich. Acad. Scl. Arts, and Lett., vol. LS. pp. 427. 433). 
Qraters members.—A group of 3 strata of black sh.. sep.-iraiod by ooinparahle thick
nesses of red sh.. occurring about 2.200 ft. above base of Brunswick fm. in Siiverdale 
section. The term black sh. as hero used covers all gra.̂ •. green, or black ahales in 
Brunswick and underlying Lockatong fm. Consists of (desoending) : (1) Greeiiish-
gray argllllle. massive. 50 ft.; (2) red sh.. 30 f t ; (:1) gray-eioen thiok-heddod sh., 
70 f t ; (4) red sh.. 30 f t ; (5) greenish-gray sh.. 60 f t Named for excellent ex
posures in Landls Brook just W. of Grator's l-'ord. on I'erkionien Creek. 

G r a t z sha l e . 
Uppe r t i rdov ic i an : N o r t h e r n K e n t u c k y and sou t l i e rn Ohio. 

E. 0. Ulrloh. 1911 (Gcol. Soc. Am. Bnll . vol. 2:. p|i. -116-118. 509. pl. 27). The first 
of tile deposits succeeding Catheys fni. In Ciiicliinati dome is Gratz sh.. wbioh is 
best developed on NW. inargiii of dome along Konlinky River, but is leongnized in 
a tliinner bed at mouth of Licl<iiig River opposite ('Inolnnatl. and siiniowbat doubt
fully at several localities in Ohio .'iiid Ky. frotn '2(̂  to 30 mi. up the Ohio. Seems 
absent on soutliern margin. Fauna luiioh like I leniiltngo. Tho last of the Utica 
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(Pulton sh.) overlapping from the N., extends a abort distance over N. flank of dome 
and rests with slight local uncon. on the Gratz. Of early Utica age. 

R. S. Bassler, 1915 (U. S. Nat. Mus. Bull. 92. vol. 2, pl. 2) and iniil (Md. Geol Surv. 
Camb. and On l vol., p. 51), and A, F. Foerste, 1924 (Canada Dept. Mines. Geol. 
Surv. Mem. 138, No. 121 geol. ser.. chart opp. p. 58). divided Cynthiana fm., of 
late Trenton age. Into (descending) Rogers Gap, Gratz, Bromley, and Greendale. 

N a m e d for G r a t z , Owen Co., Ky . 

G r a v e l H e a d f o r m a t i o n . 

O r d o v i c i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Table ot geol. formations of Camb. and Ord. systems about 
Conception and Trinity Bays. Nowfoundland, based upon 1912-13 field work). 
I Broadside, Princeton, N. J., private pub.] 

Grave l P o i n t s t age . 

Midd le D e v o n i a n : N o r t h w e s t e r n Mich igan ( T r a v e r s e B a y r e g i o n ) . 
See u n d e r C h a r l e v o i x s t age . 

G r a v e s s a n d . 

Uppe r C r e t a c e o u s : S o u t h w e s t e r n A r k a n s a s ( S m a c k o v e r oil a n d g a s field, 
O u a c h i t a a n d Union O i u n t i e s ) . 

II. G. Schneider, 1925 (A. A. P. G. Bul l , vol. 9, No. 7, pp. 1116-1117). Groves 
aand of Smackover fleld is 35 ft. thick and lies 480 ft. below top of Nacatoch 
sand. Is also called 2,400-foot sand, the Meakin sand being called 2,200-foot 
sand and 2,300-foot sand. Named for farm on which was drilled the first 
well that produced from I t 

G r a v e s Creek fo r raa t ion . 
P l e i s t o c e n e : W e s t e r n K e n t u c k y . 

L. C. Glenn, 1912 (Ky. Geol. Surv. Rept Prog. 1910 and 1911, p. 28). Graves 
Creek fm.—Fine or mucky clny. snnd, nnd gravel, 100 to 175 ft. thick. In Webster 
Co. UnderUes Recent alluvium and overlies Union fin. (PUo.). Assigned to 
Pleist. 

L. C. Glenn, 1922 (Ky. Geol. Surv., ser. 6, vol. 5, p. 122). The larger part of 
Graves Creek fm. Is believed to be older than Union fm., but It Is probable 
the surface part may be contemp. with Union fra. On Graves Creek, Webster 
Co., a well penetrates 104 ft. of this clay without reaching its baae. Aaslgnod to 
Plpjst 

t G r a v i n a se r ies . 
J u r a s s i c o r C r e t a c e o u s itnd Uppe r T r l a s s i c : S o u t h e a s t e r n Ala.ska ( G r a v i n a 

I s l a n d ) . 
A. H. Brooks, 1902 (U. S. G. S. P. P. 1, pp. 40-52, map). Oravina series.—Black 

shales or slates above and massive cgls. below. Occurs at Dall Head and else
where on S. end of Gravina Island. Uncon. overlies Vallenar series. Is Mesozolc, 
probably early Cret. 

T. Chapin. 1919 (U. S. G. S. P. P. 120, p. 89). "Gravina series" of Brooks is now 
known to include 2 sed. fms. (one of Trlassic age and one of Jurassic or Cret. 
age) associated with volcanic rocks of intcrraedlate s t ru t position. 

G r a v o i s a n g lac ia l epoch. 

N a m e p roposed by C I R.J Keyes , 1925 ( P a n - A m . Geo]., vol. 44, pp . 1 4 0 -

141) , for t i m e covered by Isola ted p a t c h e s of a bou lde ry t i l l of P l e i s t . 
age ly ing beyond the l imi t of K a n s a n ti l l In Mo., a n d which "ap i i ea r s 

to be o lde r t h a n the N e b r a s k a n t i l l ." 
N a m e d for occu r r ence on G r a v o i s C!reek, n e a r Osage RIVIM', M o r g a n Co., 

Mo. 
K e y e s h a s a l so cal led t h e dejiosits " G r a v o i s a n s e r i e s " a n d " G r a v o i s a n t i l l . " 

G r a w u n d e r s and . 

A s u b s u r f a c e sand , q t J a c k s o n ( u p p e r Eocene ) age a n d l.'i to 2.'"i ft. th ick , 

wh ich a c c o r d i n g fo L. P. T e a s a n d C. R. Mil ler (A. A. P . G. B u l l , vol. 
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17, No. 12, pp. 1461, 1464, 1475, 1477, 1933) Ues In McElroy fm. In 
Humble Grawunder No. C.-l, a t 3,430 ft. depth in Raccoon Bend field, 
Austin Co., Tex. 

tGray Band. (Also spelled Grey Band.) 
Descriptive term appUed in early N. Y. repts to the thin gray ss. later 

named Thorold ss. memb. of Albion ss. The term was probably originally 
used by Amos Eaton. 

Gray porphyry group. 
Eocene: Leadville district, Colorado. 
S. F. Emmons, 1882 (U. S. G. S. 2d Ann. Rep t , pp. 215-230), 1883 (U. S. 

G. S. Leadville Atlas), 1886 (U. S. G. S. Mon. 12, p. 80), and 1927 (U. S. 
G. S. P. P. 148), used Gray porphyry in a ti tular sense. This is a color 
term applied to a group of intrusive porphyries of later age than the 
White porphyry of Leadville dist. The restricted use of the term in Lead
ville Mon. 12 applied to Johnson Gulch porphyry, but "the other bodies" 
which Emmons stated "belong without question to this [Gray] variety" 
included the porpliyries now known as Lincoln porphyry, Evans Oulch 
porphyry. Mount Zion porphyry, and some unnamed porphyritic rocks. 
Petrographlc description is by W. Cross, on p. 330 of Mon. 12. 

Grayback wash. 
Quaternary: Central southern Colorado (San Luis Valley region). 
G. M. Butler, 1910 (Colo. Geol. Surv. Bull 2, pp. 59-81, pi. 2). Grayback wash.— 

Heavy wash, consisting of monzonlte porphyry, Carbf, lss., ssa., and occasional 
iron-ore fragments. Comprises fragments of all rocks in Immediate vicinity of 
Grayback Mtn and some material not now represented there. Shafts 50 f t deep 
in Grayback mining diet, Costilla Co., fail to reach bottom. 

Grayback formation. 
Devonian: Northwestern California (iiortions of Del Norte and Siskiyou 

Counties). 
J. H. Maxson, 1933 (Calit Jour. Mines and Geol, vol. 29, Nos. 1 and 2, p. 128 

and map). Grayback fm.—Argillltes, cherts, Is. (in part marble), and interbedded 
flows of basalt. In some respects similar to Kennett fm. of Shasta Co. Dev. 
fossils. [Little Grayback, a peak in Siskiyou Co., is in midst of area mapped as 
Grayback fm.] 

tGray Bull beds. 
tGray Bull member. 

Eocene (lower) : Western Wyoming (Bighorn Basin). 
W. Granger, 1914 (Am. Mus. Nat. Hist Bull, vol. 33, pp. 202-205). The beds 

underlying Lysite fm. in Bighorn Basin were referred by Sinclair and Granger 
to Knight fin., but It now seems that a new name Is needed to distinguish this 
most important Lower Eo. faunal horizon, and Oray Bull beds is proposed. 
Consists of 600 ft. of Systemodon-beaTing gray, red, and yellowish shales; highly 
fossiliferous. Exposed along Gray Bull River. Overlies, apparently conformably, 
Siind Coulee beds, which are fossiliferous but do not contain Systemodon. 

G. L. Jepscn, 10,30 (Am. Phil Soc. Proc, vol 69, No. 7, pp. 474, 494). Gray BuH 
memb. of "Fori Union" redefined by including in it, at base, the 200 ft. of 
red-handed beds called Sand Coulee by Granger, for reason that representatives 
of Homogalaw were in 1928 found in the Sand Coulee, the apparent absence of 
that genus .being the basis for separating the Sand Coulee frora the overlying 
Gray Bull beds of Granger, which yield Homogalax abundantly. Where no uncon. 
is detected at base of the Gray Bull as here redefined, the base is drawn at top 
of sediments yielding Eohippus (Eo,), 

According to H. P. Osborn (U. S. G. S. Mon. 55, 1029) these beds are a 
faunal zone belonging to his S!i.ifcmodon-Coryi>hodon-Eohippus zone. The 
U. S. Geol. Survey does not apply geographic names to faunal zones. 
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tGray Cliff group. 
Jurassic (?) : Ontral southern Utah (Henry Mountains region). 
G. K. Gilbert, 1877 (Geology Henry Mtns, pp. 6, 7) . Oray Cliff group (also Oray 

Cliff ss.).—Massive cross-Iamlnated ss., bulf to red, 500 ft. thick, underlying 
Flamlag Gorge group and overlying Vermilion Cliff group. Often dUBcuIt to 
distinguish by color frora Flaralng Gorge and VernUlion CliCE groups. [Derivation 
ot name not stated.] 

Replaced by Navajo ss., the more widely applied name. (See A. A. Baker, 
C. H. Dane, and J. B. Reeside, Jr., U. S. G. S. P. P. 183, 1936.) 

tGray Cliff sandstone. 
See 'iO-ray Cliff group, 

tGray Cliff limestone. 
Mississippian: Southeastern Arizona. 
See under Modoc Is. 

Graydon channel sandstone. 
Pennsylvanian: Western and central Missouri. 
A. Winslow. 1894 (Mo. GeoL Surv. vol. 7, pp. 422-426). Graydon Springs as. and 

cgl.—Remnants of more or less friable, usually micaceons as. of red or yeUow 
color, 25 or more ft. thick, usually underlain by cgl. made up of pebbles and 
boulders of Lower Carbf. chert. The ss. and cgl rest uncon. on Lower Carbf. 
Iss., occupying depressions in latter. Shore deposit laid down probably In 
early Coal Measure times. 

E. N. Babcock and J. Minor, 1904 (Bradley GeoL Field Sta. Dmry CoU. BuU., 
vol 1, pt. 1, pp. 22-27). State Geol. Buckley, in speakhig of thia river fm. 
[Graydon ss.] where It occura as a cgl. filling old river channels, differentiates 
btw. this and Graydon proper. The fm. flIUng the channels ho terms Saline Oreek 
cave cyl , and this is In places, he says, overlain by the Graydon. This Saline 
Creek cave cgl. would seem to be but the lower or local beds of Graydon ss. 
and cgl. The fm. is of river and estuary origin. The deposit a t Graydon 
Springs would seem to bo the remains of a great river. 

F. B. Van Horn, 1905 (Mo. Bur. Geol and Mines vol. 3, 2d ser.). Oraydon aa., 
2 to 70 ft. thick in Moniteau Co., uncon. overlies BurUngton and Chonteau 
Iss. and at least in one place the Coal Measures shales. 

Named for exposures at Graydon Springs, Polk Co. 

Graydon shales. 
Pennsylviinlan: Southwestern Missouri (Green County). 
D. M. Shepard, 1905 (Bradley Geol Fleld Sta. Drury Coll. BnU., VoL 1, p. 56). 

Ornydon shales.—Soft olive-green, sometimes carbonaceous shales or soapstone, 
frequently containing fossil leaves, evidently In pockets. In Qraydon ss., and 
associated with clays. 

tGraydon Springs sandstone and conglomerate. 
See Grayd07i channel ss. 

Grayhorse limestone member (of Sand Creek formation). 
Pennsylvanian: Central northern Oklahoma (Osage County). 
K. C. Heald, 1918 (U. S. G. S. Bull. 688K, p. 130). [The s t r a t secUon of rocks 

expo.sed In T. 27 N., R. 7 E., Osage Co., shows a thin Is., called Orayhorse la., 
lying 86 ft. below Foraker Is. and 57 ft. below a micaceons ss. This Is. was named 
by C. F. Bowen in Bull 686L, but Heald's chapter in BuU. 688K was released 
before Bowen's rept in BuU. 686L.] 

C. F. Bowen, 1918 (U. S. G. S. Bull, 686L1, p. 138). Grayhorae la.—Dark brownish-
gray crystolline conglomeratic Is., usually 2 + f t thick but locally 4 ft. thick. 
Contains numerous small pebbles ranging in size from mere grains to that of 
a large pea, which weather dirty white and give rock a mottled appearance. 
In most places contains nuinerous large specimens of Myalina aubquadrata, sorae 
of which are 3 or 4 In. in longest dimension. The outcrops on steep slopes 
break off in large slabs as much as 10 ft. across which strew the slope below. 
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Is older than E^raker Is. and younger than Stonebreaker Is. Named for excellent 
ezposore on crest of Uttle Qrayhorse anticUne, In NW^ sec. 11, T. 24 N., B. 
6 B. 

Basal m«nb . of Sand Creek fm. (See under Sand Creek fm. Also see 
1936 entry under CaneyviUe Is.) 

Grayhorse sand. 
A subsurface sand, of Penn. age, in central northern Okla., reported to 

correlate witb a par t of Pawhtiska fm. 

Grayson marl member (of Denison formation). 
Lower Cretaceous (Comanche series) : Northeastern Texas and central 

southern Oklahoma. 
F. W. Oagln, 1894 (Colo. CoU. Studies, vol. 5, pp. 43-48). Orayaon marla.— 

YeUow, highly calc, sparingly aren., fossiliferous marls, 15 to 40 ft. thick. Top 
memb. of Exogyra arietina marl and of Main Street Is. In Cooke and Grayson 
Counties. OverUes Choctaw Is. merab. of Main Street Is. 

R. T. HUL 1901 (U. S. G. S. 21st. Ann. Rept, p t 7, pp. 114^115, 121-124, 245, 
246-249, 266-271, pis. 7, 18), restricted Main Street la. to beds underlying 
Grayson marl, or to those called "Choctaw la." by Cragln. He defined Orayaon 
marl aa graylah marla, lighter colored than Main Street Ie., 15 to 60 ft. thick, and 
as forming top memb. of Denison fm. This-is definition foUowed by U. S. GeoL 
Survey. 

Named for numerous outcrops in Grayson Co., Tex. 

Grayson granite gneiss. 
Pre-Cambrian: Southwestern Virginia (Grayson County). 
A. I. Jonas, 1928 (Va. Geol Surv. prel. ed. of geoL map of Va.). Grayson granite 

gneiaa.—Porphyritic biotite granite gneiss containing coarse pink to white feldspar 
pbenocrysts with numerous dark schistose layers and cut by pegmatite. Proba
bly = part of Cranberry granite. Covers most of Grayson Co. 

A. I. Jonas, 1935 (Geol. Soc. Am. Bull., vol 46, No. 1, p. 55), changed this name to 
Orayaon granite. 

tGraysonton formation. 
Cambrian (Middle and Lower) : Southwestern Virginia. 

M. R. Campbell, 1894 (Geol Soc. Am. Bull., vol 5, pp. 171, 175,. 183, and pL 4). 
Grayaonton fm.—Complex mass of red and green shales and interlwdded lss., the 
Iss. generally siliceous, showing gradual transition frora the siliceous green sh. to 
a solid is., the whole highly charged with iron and giving rise to deep-red soils; 
occasionally a bed of pure blue Is. Is seen, but they' are not common. No reliable 
estimate of thickness. Apparently unfosslliferous, but probably of Middle or Lower 
Camb. age. Basal Paleozoic fm. Underlies, apparently conformably, Shenandoah Is. 

Same as Watauga sh., which has been mapped over large area. 
Named for Graysonton, Montgomery Co. 

tGray Sparry is. 
A name applied in eariy New Tork repts to Onondaga Is. 

Grayville formation. 
Pennsylvanian: Indiana. 
See 1935 entry under St. Wendell ss. 

tGreat limestone. (In Monongahela formation.) 
Pennsylvanian: Western Pennsylvania and northern West Virginia. 
H. D. Rogers, 1839 (Pa. Geol Surv. 3d Ann. Rept). The Oreat la. depoaita consist 

of numerous beds of Is. separated by thin searas of sh., aud aggregate 51 to 72 ft. 
in thickness. Occur In upper part of Pittsburgh series, being separated from 
underlying Pittsburgh coal by 75+ feet of sh. and ss. 

H. D. Rogers, 1868 (Geol. Pa., vol 2, pt. 1, pp. 503^507). Great Is. bed.—A series 
of olternating calc. and arglll. strata 60 to 70 ft. thick. Is older than Uniontown 
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coal, younger than Redstone coaL and inclndes, about In middle, the Sewickley coal. 
The Is. overlying the Sewickley coal is 22-)- ft. thick, and the Is. underlying It 25± 
ft. thick. [As thus deflned "Great la." apparently included Uniontown la. at top, 
Benwood la., and Fishpot Is.] 

J. J. Stevenson, 1876 (2d Pa. (Seal. Surv. Rept. K). Great la.—I propose to limit 
this term to the double mass occurring btw. Uniontown and Sewickley coals. It 
is usually In 2 divisions but In one place it Is In 3 divisions. 

F. Piatt, 1877 (2d Pa. GeoL Surv. Rept H,), applied the names Oreat Pittaburg Is. 
and Pittsburg Is. group (pp. 88, 100) to lss. extending from top of Uniontown Is. 
to base of Redstone Is. 

The descriptive term "Great is." as used in Pa. repts for many years 
included the Benwood and Uniontown Is. members of Monongahela fm. 

•fGreat conglomerate. 
Pennsylvanian: Appalachian region. 
J. P. Lesley, 1856 (Manual of coal, pp. 91-105). The Oreat Cgl, No. XII (Mill

stone Grit of Europe). Underlies the Lower [coal] series and consists of an upper 
cgl. 15 ft. thick, a middle sh. 50 ft. thick, and a basal cgl. 30 f t thick. [Corre
sponds to PottsviUe fm. of present terminology.] 

Great conglomerate. 
Pre-Cambrian (Keweenawan) : Northern Michigan and Wisconsin. 
R. D. Irving, 1883 (U. S. G. S. Mon. 5, pp. 186, etc., pis. 17 and 18). The Great 

cgl—rRed ss. and cgl. underlying Lake Shore trap and overlying Marvlne's Group C 
[Eagle River group] of Eagle River section. Thickness 2,200 ft. 

I s basal fm. of Copper Harbor group. 
Named for fact it was supposed to be very much thicker than Outer cgl. 

I s weU estabUshed in the li terature. 

tGreat gabbro. 
A name applied in some early repts to Duluth gabbro. 

tGreat Bend conglomerate. 
Name applied in some early repts ttj Olean cgl. of Warren Co., fiW. Pa. 

(See first entry under Olean cgl.) According to P. A. Randall (2d Pa. 
Qeol. Surv. Rept. I, pp. 51-54, 1875) the cgl. at Great Bend, Warren O . , 
is 40 ft. thick. 

Great Bend limestone. (In Chemung formation.) 
Upper Devonian: Northeastern Pennsylvania (Susquehanna County). 
I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Ĝ , p. 91). Oread Bend Is.—Passing 

down to Susquehanna River we find a tbln calc layer, filled with Cheraung shells, 
at 400 ft. below base ot "Fort" 76 cliff or New Milford lower ss. The layer 
varies from ^ ft. to 2 ft. in thickness and sometimes disappears entirely. It 
occurs on land of Mr. Lusk, about 20 ft. above level of the Susquehanna. Rests 
on flnely laminated shales, apparently with uncon. in some places. Is present at 
Great Bend, Susquehanna Co. 

Great Bend coal group. 
A term applied to a group of strata in lower part of Tongue River memb. 

of Fort Union fm. in SW. N. Dak., and Including coals G, H, and I. 
(See A. G. Leonard, 1908, N. Dak. Geol. Surv. 5th Bien. R e p t ) 

Great Blue limestone. 
IVIississippian (upper) : Central northern Utah (Oquirrh Mountains 

region). 
J. E. Spurr, 1895 (U. S. G. S. 18th Ann. Rept., pt. 2, pp. 374-378). Great Blue Is.— 

In Mercur mining dist consists of (descending) : (1) Massive dark-blue Is. 
Interbedded with sss., 1,000 ft.; (2) black sh., 100 ft.; (3) massive dark-blue Is., 
2,500 ft.; (4) black sh. 25 f t ; (5) massive dark-blue Is., 1,000 ft Underlies 
Upper Intercalated series (alternating sss. and las.) and overUes Lower Inter
calated series (alternating thin lss. and calc. sss.). Occupies most of Mercur 
Baain. Max. thickness 5,000 ± ft. 
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J. Gilluly, 1932 (U. S. G. S. P. P. 173, pp. 7, 29-31, 32). "Great Blue" la. [re
deflned]!—Consists of a lower and an upper Is. separated by shaly beds, 85 tt. 
thick, herein named Long Trail ah. memb. The lower Is. is 500± ft. thick, 
according to 4 measurements by writer, instead of 1,000 ft. as reported by Spurr. 
The upper Is. is blue-gray Is. like the lower Is. and contains sporadic chert layers, 
some sandy Is., and a very subordinate quantity of black sh. In places the upper 
200 to 300 ft. of upper Is. memb. consists of Interbedded Is. and sh. Estimated 
thickness of upper Is. 3,000± ft. The upper black sh. of Spurr and the overlying 
limy shales and Interbedded lss., aggregating 1,140 ft., are here separated from 
the "Great Blue" Is. and naraed Manning Canyon ah. The "Great Blue" Is. 
rests on Hurabug fm. ("Lower Intercalated series" of Spurr). 

T h e t e r m " G r e a t B l u e is . , " a l t h o u g h nongeograph ic , is so well k n o w n to 

m i n i n g publ ic t h a t n o a t t e m p t h a s been m a d e to r ep lace i t w i t h a 

geogra i ib ic n a m e . 

i G r e a t Ca ro l i n i an bed. 
See t C a r o l i n i a n bed. 

t G r e a t Copper H a r b o r cong lomera te . 

. \ n a m e t h a t h a s been appl ied to G r e a t cgl., of Copper H a r b o r g roup . 

t G r e a t F a l l s coal ser ies . 
' G r e a t F a l l s g roup . 

L o w e r C r e t a c e o u s : C e n t r a l n o r t h e r n M o n t a n a ( G r e a t F a U s r e g i o n ) . 

J. S. Newberry, 1887 (School Mines Qiiart . vol. 8, p. 328). Great FaUs ooal 
series is Lower Cret. and exact synonym of Kootenie of Canada. [In 1891 (Am. 
.lour, .Scl, 3d, vol. 41. p. 193) Newl)erry called the beds Oreat Falla group, and 
repented statement that they are same as Kootenie of Canada.] 

Replaced by K o o t e n a i fm., t h e o lder n a m e . 

G r e a t S lave g roup . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ? ) : C a n a d a . 

C. H. Stockwell (Canada Geol. Surv. Summ. Rept. for 1932, part C). Occurs on 
Great Slave Lake, Canada. 

G r e a t S m o k y c o n g l o m e r a t e . 

Lower C a m b r i a n : W e s t e r n N o r t h Caro l ina , e a s t e r n Tennessee , a n d cen t r a l 

n o r t h e r n Georg ia . 

A. Keith, 1907 (U. S. G. S. Nantahala folio. No. 143, p. 3) . Great Smoky cg l— 
Cgl, ss., qtzite, graywacke, mica-schist, gurnet schist, and s i Original character 
of beds is plainest in the cgls., whose layers are 1 to 50 ft. thick. All of 
rocks except the si. have a decided gray color, becoming whitish on exposure and 
weathering of contained feldspar. The cgl. pebbles are not often coarse and 
seldom exceed half an inch in length. I'rora this they grade into coarse and 
fine sss., qtzitea, and graywackes. Traced southward less and less cgl. is found. 
There Is always a heavy bed at top, however, and usually several near base. 
Interbedded with the coarae rocks are numerous searas and beds of light- and 
dark-gray schist and darker s i , usually less than a foot thick, but io places 
25 or 30 f t thick. Thickness of fm. 5,500 to 6,000 f t Underlies Nantahala 
«1. and overllea Hlwassee si. 

N a m e d for e x t e n s i v e d e v e l o p m e n t i n G r e a t S m o k y M t n s , in S. p a r t of 
Knoxv i l l e quad. , wh ich ad jo ins N a n t a h a l a quad , on N . 

Greece R a n c h horizon^ 

Ol igocene : S o u t h w e s t e r n W a s h i n g t o n ( s o u t h w e s t e r n L e w i s CJounty). 

B. L. Clark, 1924 (Pan-Paclflc Scl. Cong., Australia, 1923, Proc , vol. 1, p. 877). 
At present writer recognizes at least 5 distinct Eocene faunas In western No. Am., 
with suggestion of a sixth. Four of these have been, proved not only to represent 
distinct faunal units, but strat. units as well—that Is, the fms. containing the 
different faunas are separated one from the other by unconformities In certain 
areas at least. The Greece Ranch horizon Is the sixth and questionable Eo. 
horizon. The fauna may possibly be Eo. I t was coUected from Greece ranch 
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locality near Vader, on Cowlitz River, and from beds which rest tmcon. on 
Cowlitz fm. and are stratigraphically below beds of Lincoln horizon. I t is 
very possible the fauna representa uppermoat Eo. The determination of what 
Is upper Eo. and Ollg. In western No. Am. Is Indirect 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc Proc , vol. 64, No. 2, 
pp. 242-240). The oldest of the 4 Ollg. faunas ot Wash, is known only a t 
Greece's ranch, on left bank of Cowlitz River H mi. below village of Toledo. 
The fauna was discovered by Anderaon and Martin and waa deacrlbed by Dickerson 
In 1917 (Calit Acad. Sci. Proc, 4th ser., voL 7, pp. 157-182). A few more 
apeciea were added In 1918 by K. E. Van Winkle (Unlv. Wash. Pub. Geol, vol. 
1, No. 2, pp. 81-92). Presumably the next younger fauna than Greece Ranch 
is the Barbatia merriami fauna, which occura in Lower Porter beda of Porter 
and Oakvllle and deflnltely underilea Upper Porter beds. [Their 4 Ollg. sub-
dlvlaiona are (descending) Blakeley, Porter, Lincoln, and Greece Ranch.] 

T. J. Etherlngton, 1931 (Univ. Calif. Pub., Bull. Dept. Geol Scl, vol. 20, No. 
5, pp. 33-56), assigned Greece Ranch horizon to oldest Ollg., and stated that 
it rested with marked uncon. ou Eocene. 

See a l so Gr ies R a n c h hor izon . 

Gree ley g y p s u m . ( I n S u m n e r g r o u p . ) 

P e r m i a n : C e n t r a l K a n s a s . 

F. W. Cragln, 1896 (Colo. Coll. Studies, vol. 6, p. 10). Greeley gyp.—A gyp. bed 
In Geuda salt measures, about 100 ft. higher stratigraphically than Hope gyp. 

G. P. Grimsley, 1899 (Unlv. Geoi. Surv. Kans., vol 5, pp. 58-81), gives further 
description of this gyp. bed. 

N a m e d for G r e e l e y T w p , Sa l ine Co. 

G r e e n s and . 
A s u b s u r f a c e s a n d , l y i n g a t 1,850 to 1,900 ft. dep th , in L a w r e n c e Co., 111. 

G r e e n b e r r y f o r m a t i o n . 
M i s s i s s i p p i a n : B r i t i s h Ciolumbia. 

W. A. Johnston and W. L Uglow, 1926 (Canada Geol Surv. Mem. 149, p. 20). 

t G r e e n b r i e r se r i e s . 

M i s s i s s i p p i a n : P e n n s y l v a n i a a n d n o r t h e r n W e s t V i rg in i a . 

J. J. Stevenson, 1878 (2d Pa. Geol. Surv. Rept. K,). If it Is thought best to replace 
Umbral by a geographical term, the series might be called Greenbrier aeries, from 
Greenbrier River, In W. Va. Mauch Chunk Is objectionable, because a t that locality 
only shales occur, a condition characterizing the series only in central and eastern 
Pa., while In all the rest of the enormous area In which this seriea is exposed 
there Is a large proportion of Is. In Pocahontas Co., W. Va., along Greenbrier 
River, the conditions are a mean btw. the extremes of is. and sh., so that the 
locality would be a fltting one from which to name the series. Underlies Potts
ville cgl. and overlies Pocono aa. Includes (descending) Upper Mauch Chunk 
shaiea (Including Sharon group of coal beds) 82-|- f t ; Mountain Is. (exposed in 
Loyalhanna Gap) ; Lower Mauch Chunk shales 90 f t , and SiUceous [Loyalhanna] 
Is. 50 ± f t 

I n c l u d e s M a u c h C h u n k sh . a n d L o y a l h a n n a Is. 
K. E . C a s t e r , 1934 ( B u l l s . Ara. Pa l . , vol. 21 , No . 71 , p . 1 4 2 ) . [See th i s 

e n t r y u n d e r C a m e r o n r e d sh. memb. '] 

G r e e n b r i e r l i m e s t o n e . 
M i s s i s s i p p i a n : S o u t h e r n P e n n s y l v a n i a , w e s t e r n M a r y l a n d , n o r t h e r n W e s t 

V i rg in i a a n d V i rg in i a . 
W. B. Rogers, 1879 (Macfarlane'a Geol Ry. Guide, p. 179). Greenbriar Is. underlies 

Greenbriar shales [Mauch Chunk sli.] and overUes Montgomery grits and coal 
measures [Pocono sB.]. Is = Umbral shales of Pa. 

L C. White, 1882 (The Virginias, vol 3, pp, 102-103). Mountain or Greenbrier la.— 
Underiles Greenbrier or Mauch Chunk sh. and overlies Vespertine or Pocono of 
Pa. At base the "Siliceous Is.," 105 ft. thick, is tentatively included, although 
in writer 's opinion It really belongs to Vespertine. 
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In some s u b s e q u e n t r e p t s t h e t S i l i c e o u s ( L o y a l h a n n a ) Is. w a s t r e a t e d a s a 

d i s t i n c t fill., a n d in o t h e r r e p t s i t w a s inchuled lu e i t h e r G r e e n b r i e r Is. 

or Pocono ss. I t is now t r c i t e d by U. S. Geol. Su rvey a s a d i s t i nc t fm. 

In ' ' a . and a s a memb . of G r e e n b r i e r Is. In w e s t e r n Md. and n o r t h e r n Va. 

a n d W. Va., w h e r e tlie G r e e n b r i e r rep laces lower j iar t of Mauch Cliiink sh. 

I t is cons ide red to be of po . s tS te . Genev ieve age . 

N a m e d for exj iosures ou Gi 'eenbfier River , I ' o c a h o n t a s Co., W. Va. 

t G r e e n b r i e r sha les . 
jMississippian : W e s t Vi rg in ia . 

W. B. Rogers. 1879 (Macfarlane's Geol Ry. Guide, p. 179). Greenbriar shales of Va. 
and W. Va. underlie Great cgl and cgl conl gronp (.\II of Pa.) and overlie Green
briar Is. Are= Rogers" Umbral shales of Pa. 

S a m e a s Mauch C h u n k sb. , t he n a m e now in common u.se. 

GreeiUuish cycl ical f o r m a t i o n . 
A n a m e appl ied by H. R. W a n l e s s (111. Geol. S u r v . BuU. 60, 1931, pp . 

179-193) to a por t ion of u p p e r p a r t of Po t t sv i l l e fm. ( P e n n . ) "of c e n t r a l 
w e s t e r n I I I , ba.sed upon the rhy thmic -cyc le t heo ry o t sed i rae i i ta t lon . 
D e r i v a t i o n of n a m e not s t a t ed . 

G r e e n c a s t l e bed. 
Midd le O r d o v i c i a n : C e n t r a l s o u t h e r n P e n n s y l v a n i a ( F r a n k l i n C o u n t y ) . 

•R. S. Bassler, 1910 (Md. Geol Surv. Camb. and Ord. vol.. pp. 49, 133, 120, 140-147, 
152, 153, 154). Orecncastle bed.—Heavy impure Is., 0 to 200 f t thick, forming 
top memb. of Chanibersburg Is. Not developed iu Md. Deposited in trough ex
tending from near Mason-Dixon line through Greencnstle, Pa. Not known else
where in No. .\iu. Occurs btw. Black River and Trenton time of N. Y. [On 
p. 154 he says It Is late Black River or early Trenton.] Lies uncon. on Christiana 
bed. 

Green Cove beds. 
E o c e n e : W e s t e r n W y o m i n g ( W i n d R ive r B a s i n ) . 

H. E. Wood, 2d, ]9."?4 (Am. Mus. Na t Hist. Bull , vol 67, art. 5, pp. 24,5-249). 
Oreen Core beds.—Name suggested provisionally for "so-called Bridger" of Wind 
River Basin, from the section at Green Cove, E, ot Hailey, "so-called Brid.:,'cr" being 
an unwieldy term. Sinclair and Granger (1911) described this Bridger (?) as 
consisting of 3T."i ft. of ss., sb.. .-iiid tuff lying btw. the red banded clays of the 
Wind River [below] nnd tbe Uinta [".'] shales [above], and ns confonnnble, so far 
as known, with the Wind River and as possibly uncon. (eroslonal) with Uinta [? ] . 
Writer found distinct uncon. at base of the beds, where they rest on red-banded 
Lost Cabin beds. Berry (1925 ami 1930) has reported the flora from the beds as 
npprox. = Green Itlvcr. The beds ."ire |irobabIy = sonie pnrt of the Bridger or Lower 
Uinta. [The so-called ''Lower Uinta'' of Uinta Basin, Utah, i s ^ u p p e r part of 
Bridger fm. of Bridger Baslu, Wyo., and is included in Bridger fm. by U. S. 
Geol. Survey.] 

tGree i i C r ino ida l l imes tone . 
A d e s c r i p t i v e t e r m appl ied In ea r ly Pa. , W. Va., Ohio, a n d Md. r e p t s to 

Araes Is. m e m b e r of C o n e m a u g h fm. 

G r e e n d a l e l i ines tone . ( I n C y n t h i a n a f o r m a t i o n . ) 
Midd le Ordov ic i an ( T r e n t o n ) : Cientral n o r t h e r n K e n t u c k y . 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7, pp. 10, 10, 211). Greendale bed.— 
Name suggested hy J. M. Nickles for argil l lss. inlerbedded with calc clays and 
clay shales, constituting lower part of Cynthian.a fm. Overlies Perryville (top 
div. of Lexington fm.) and underlies Point Pleasnni div. (nanied by Orton) of 
Cynthiana fm., which is chnracterizi.-d by distinctly less nrglll. material and by 
presence in some localities of SO percent of calcium carlionate and 1"J [nircent of 
mag. cucbonatc, with very little silica or alumina, but along Ohio River the 
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sUiceous material In lss. a t top of Cynthiana fm. Is increased to 10 to 20 percent. 
Thickness of Cynthiana fm. 40 to 90 f t [Thickness of subdivisions not stated. 
See also under Nicholas Is.] 

A. F. Foerste, 1909 (Denison Unlv. Scl Lab. Bull vol. 14, pp. 289-324), divided 
Cynthiana fra. into (descending) Nicholas Is., Greendale, and PerryvlUe, and re
peated this classification in 1910 (Denison, vol. 16). In 1914 (Cincinnati Soc. 
Nat. H i s t Jour., vol 21, pp. 109-145) Foerste introduced Millersburg Is. memb. 
or Orthorhynchula phase of Cynthiana fm. and stated that it had been included In 
Greendale div. of Cynthiana fm. in former papers; also that "the Greendale memb. 
as developed near Lexington la regarded as approx. equlv. of the much more richly 
fossiliferous Millersburg Is. further eastward." 

A. M. Miller, 1915 (Am. Jour. Set, 4th, vol. 40, pp. 651-657) and 1919 (Dept. Geol 
and Foiestry of Ky., ser. 5, Bull. 2), divided Cynthiana (m. into Point Pleasant Is. 
above and Greendale Is. below (the Perryville being excluded from Cynthiana). 

R. S. Bassler, 1915 (U. S. Nat. Mus. Bull 92, vol. 2, p l 1) and 1919 (Md. C5eoI. 
Surv. Camb. and Ord. vol, p. 51), and A. F. Foerste, 1924 (Canada Dept Mines 
Geol. Surv. Mem. 138. No. 121 geol. ser., chart opp. p. 58). divided Cynthiana fra. 
Into (descending) Rogers Gap, Gratz, Bromley, and Greendale. 

Probably named for Greendale, Fayette Co. 

Greene formation. (Of Dunkard group.) 
Permian: Southwestern Pennsylvania, western Maryland, eastern Ohio, and 

northern West Virginia. 
J. J . Stevenson, 1876 (2d Pa. Geol Surv. Rept. K, pp. 35-^4). Greene County 

group.—Includes all the rocks of the Upper Barren Series above Upper Wash
ington Is. Thickness 800± ft. Satisfactorily exposed only in Greene Co., although 
It has a considerable thickness in Washington Co. Typical section Is In Centre 
Twp, Greene Co., Pa. [The foregoing definition conforms to present usage.] 

T o p fm. of D u n k a r d g r o u p . T h e p r e s e n t Pa . Geol. S u r v e y classif les t h e 
D u n k a r d a s a se r i e s a n d t h e G r e e n e a s a g r o u p . T h e U. S. Geol . S u r v e y 
classif ies t h e D u n k a r d a s a g r o u p nnd t b e G r e e n e a n d W a s h i n g t o n a s fms. 

N a m e d for ex j iosures on h igh l a u d s of c e n t r a l and SW. p a r t s of G r e e n e 
Co., P a . 

t G r e e n e C o u n t y g r o u p . 

P e r m i a n a n d P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a . 

H. D. Rogers, 1858 (Geol. Pa., vol 2, pt. 1, pp. 503-507). Upper or Greene County 
group.—Includes Pittsburg coal a t base and a considerable thickness of strata 
above Waynesburg coal Thickness 800 to 900 ft. [.is thus used the name covers 
all of Monongahela fm. and part at least of overlying Dunkard group. The terra 
"Greene County group" has also been used In a restricted sense, or for the beda 
now known as Greene fm.] 

Greenfield do lomi te . 

S i l u r i a n ( C a y u g a n ) : W e s t e r n Ohio a n d V a n c e b u r g , K e n t u c k y . 

E. Orton, 1871 (Ohio Geol Surv. Rept. Prog. 1870, p. 307 and fig. l',' opp. p. 310). 
Greenfield atone.—The Helderberg Is. ot Highland Co. ISW. Ohio]. Thickness 
15-100 f t Overlain by Dev. black s i and underlain by Hillsboro ss., top fm. of 
Niagara group. 

E. Orton, 1S74 (Ohio Geol. Surv. vol 2, pt. 1). Orcenfield stme.—U\ all SW. Ohio the 
Helderberg Is. or Waterlinie group can be perfectly distinguished by local name 
Greenfield stone, derived from Its most extensive and valuable expoaurea, which 
occur at Greenfield, Highland Co. Consists chiefly of even, thin-bedded light-brown 
mag. Is. scarcely to be distinguished in chemical composition from the heavy beds of 
Niagara Is. beneath, but it has peculiarities of color and bedding that , serve to 
distinguish It from all other lss. nssocinted with it. I t disappears a t Latham, 
Pike Co., and is not soon ngnin till a few nil. below Buffalo, N. Y. 

A. W. Grabnu, 1898 (Scl , n. s., vol. 8, p. 800). I propose to cnll the so-called "bull
head" Is. of vicinity of Buffalo, N. Y., the Greenfield la. f rointown in [SW.] Ohio 
near which this bed both at tains strong development and afforded the first fo.ssils 
described frora it. 
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C. S. Prosser, 1903 (Jour. Ge.il, vol. 11, btw. pp. 519 and 540). Grabau's name 
Greenfield '.'••. (1898) is certainly appropriate for "Lower Helderberg or Waterlime 
fra." in central and southern Ohio in case further.study shows that Monroe fm. Ia 
not suitable for the Waterlime in this pnrt of State. 

A. W. Grabau. 1900 (N. Y. State Mus. Bull. 92, pp. 120-124). used CobleskUI (Bull
head) Is. for western N. y. and s tated: The name Greenfield Is. has been nsed by 
the author for this western type of the Coblesklll, from Greenfleld, Ohio, where it Is 
well developed. 

Acco rd ing to A. C. L a n e , C. S. P ro s se r , W. I I . She rze r , a n d A. W . G r a b a u 
(Sci . , n . s., vol. 27, p.. 409, 190.S) t h e Greenfield fm. e x t e n d s i n t o w e s t e r n 
N. T . a n d is r ep re sen t ed by Cobleskil l Is. of e a s t e r u N. Y. T h e y a l so cal l 
i t (Geol . Soc. Ara. Bull . , vol. 19, 1009) t h e zone of S c h u c h e r t e l l a h y d r a u l -
ica, g ive i t s t h i c k n e s s a s 100-1- f t , a n d t r e a t It a s ba.sal fm. of " L o w e r 
Monroe or B a s s I s l a n d s s e r i e s " of Mich, a n d n o r t h e r n Ohio. 

W. H. Sherzer and A. W. Grahau, 1909 (Geol Soc Am. BuU., vol. 19, pp. 540-553). 
Greenfield dol. so far known only from O.. where It Is exposed at Greenfield 
[Highland Co.] and Ballvllle [Sandusky Co.]. 

A. W. Grabau, 1909 (Mich. Geol. nnd Biol Snrv. Puh 2, geol ser. 1, pp. 215-223). 
Greenfield fauno was formerly identified by writer with-Bullhead or Akron fauna 
of western N. Y., hut critical coinparisoii shows ngreenient in few points only. May 
be cnlled Schuchertella hydraulica. fniina. 

W. H. Sherzer and A. W. Grabau. 1910 (Mich. Geol. Surv. Pub. 2, geol. ser. 1, p. 31). 
At Greenfield, 0.. the Oreenflctd dot. dlscon. underlies upper Devonlc Ohio sh. and 
discon. overlies Hillsboro ss. 

J. E. Carman, 1927 (Jour. Geol, vol. 35, btw, pp. 481 and 508). Greenfield do l , 
75 to 100 ft. thick. Is known near Carey. Findlcy. and Tiffin, also in western Allen, 
SW. Piitiiani. and ^"an Wert Counties. No outcrop is known showing relations to 
Tymochtee shaly dol , but Tymochtee lies stratigraphically above Greenfleld. Is 
basal nienil). of Bass Island fm. (Lower Monroe). 

A. F. Foerste, 1931 (Ky. Geol Surv., ser. 6, vol 36, p. 192). The only exposure of 
Greenfield dol. known in Ky. is along bank of Ohio River at Vanceburg [Lewis Co.]. 

R. J. B. Newcombe. 1933 (Mich. Dept. Cons., Geol. Surv. Dlv., Pub. 38, geol ser. 32, 
p. 39), and W, Stout, 1033 (Shore nnd Beach, vol. 1, No. 3, p. 76) included this dol. 
in their Bass Island group. 

Greenfield bed. 
Uijper T r i a s s i c : C e n t r a l M a s s a c h u s e t t s ( F r a n k U n C o u n t y ) . 

B. K. Emerson, 1897 (Geol Soc. Am. Bull, vol. 8. pp. 65-72). Greenfield bed.—For a 
thickness of 30 to 70 ft. and for a distance of several mi. in vicinity of Greenfleld 
[Franklin Co.. Mass.] the basnl portion of the trnp sheet Is a mixture of sand, 
fragments of various sss. and of various kinds of diabase, some with glass base, 
some with hj-nlopllitlc base, and some reseinhling andesltes, all unlike the monoto
nous Triassic diabase, and abundant fragments of glass, all cemented by glass, and 
variously shattered and receniented, and the interstices fllled by a water-deposited 
mixture of nibite. dlopside, cnlcite, ncgirlne-auglte, nnd hematite. The main mass 
of the trap sheet is normal and continuous above this confused mass, and in many 
places tile basal portion of the sheet can be seen to be a continuous mass of t rap 
beneath the breccia, so that tlie latter raust have been formed in the midst of the 
sheet Itself. 

tGreenf le ld l imes tone . 
U p p e r C a n t b r l a n : E a s t e r n New York ( S a r a t o g a C o u n t y ) . 
Rep laced by H o y t Is., a s e x p l a i n e d u n d e r L i l t l c F a l l s dol. T h e n a m e w a s 

i n t r o d u c e d , b u t n o t ful ly defined, by J . M. C l a r k e In 1903 (N. Y. S t a t e Mus . 
H d b . 19, pp. 9, 12, a n d t ab le 2 ) . I n t ab le s he showed Greenfield Is. a s 
u n d e r l y i n g L i t t l e F a l l s dol . and ove r ly ing P o t s d a m ss. In e a s t c e n t r a l N. Y. 
On I). 12 he s t a t e d t h a t in S a r a t o g a Co. t h e s h o r e depos i t s of P o t s d a m ss . 

a r e ove r l a in by h e a v y beds of Is. (Greenfie ld I s . ) . H e p r o b a b l y n a m e d 

t h e fm. for Greenfleld, S a r a t o g a Co. 
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tGreenf le ld dolomite . ( I n W h l t e h o r s e s a n d s t o n e . ) 
P e r m i a n : S o u t h w e s t e r n O k l a h o m a ( B l a i n e a n d C u s t e r C o u n t i e s ) . 

C. D. Stephenson, 1925 (A. A. P. G. Bul l , vol. 9. No. 3, pp. 626-831). Greenfield la.— 
For many years the Is. capping the hills Irpmedlately W. of Greenfield In Ts. 14—15 
N., Rs. 11-12 W., has t)een called "Day Creek dol ," bnt this correlation Is Incorrect, 
since Day Creek dol lies directly above Whltehorse ss., and the Is. a t Greenfield lies 
below Whltehorse ss. as defined by Reeves. I t is writer 's belief Greenfleld Is. is 
strut, equlv. of Verden ss. 

N. Evans, 1928 (A. A. P. G. Bul l , vol 12, No. 7, pp. 705-712). Greenfield dol lies 
In upper part of Lower Whltehorse as., 12 to 15 ft. below top of that ss. In Weather
ford d is t . ( l ister Co. 

R. W. Sawyer, 1929 (Okla. Gcol. Surv. Bull. 40HH). Greenfield dol. of Stephenson 
(1925) lies near bdy btw. Marlow and Rush Springs raenibers of Whltehorse ss. 
This dol. has also been called "Day Creek dol." [See under Day Creek do l ] 

G. G. Suffel. 1930 (Okla. Geol. Surv. Bul l 49, pp. 85, 101-111, 126, 128). Greenfield 
dol lies In lower part of Whltehorse ss., 110 to 130 ft. at>ove its base. Caps a 
rather pronounced escarpment facing North Canadian River. In some places con
sists of 2 ledges separated by 22 to 25 ft. of ss. The upper ledge, 8 tn. thick, 
consists of llght-plnk to white, rather flne grained banded dol, very pure except for 
an appreciable amount of quartz sand. The lower ledge, 16 in. to 3 tt. thick, Is 
even purer than upper ledge, as it contains Tery little quartz, is flne-grained, very 
hard, banded in various shades of pink to white. Nanied for exposures Just W. 
of Greenfleld, Blaine Co. 

N. Evans, 1931 (A. A. P. G. Bull , vol. 15, No. 4) . "Greenfield" dol (preoccupied) Is 
here replaced by Relay Creek dolomitea (Including Upper Relay Creek dol. and 
Lower Relay Creek dol, separated by 25 ft. of red ss. and sh.). 

G r e e n h o r n l i m e s t o n e . (Of C o l o r a d o g roup . ) 

U p p e r C r e t a c e o u s : E a s t e r n Co lo rado a n d W y o m i n g , s o u t h e a s t e r n M o n t a n a , 

N e b r a s k a , S o u t h D a k o t a , K a n s a s , n o r t h e a s t e r n N e w Mexico. 

G. K. Gilbert, 1896 (U. S. G. S. 17th Ann. Rept., p t 2, p. 564). Greenhorn i s — 
Ls. beds. 3 to 12 in. thick, separated by somewhat thicker sh. beds. Thickness of 
fm. 25 to 40 ft. Middle tm. of Benton group in Arkansas Valley region, Colo. 
Underlies Carlile sh. and overlies Graneros sh. Named tor Greenhorn Station, 
14 mi. S. of Pueblo, Colo., and for Greenhorn Creek [Pueblo and Walsenburg quads.]. 

T h e N i o b r a r a a n d B e n t o n a r e n o t n o w t r e a t e d a s g r o u p s , t h e b r o a d e r t e r m 
Co lo rado g roup , wh ich inc ludes t h e m both , be ing considerei l t h e m o r e 
useful g r o u p n a m e . W h e r e the N i o b r a r a depos i t s a n d B e u t o n d e p o s i t s 
a r e u o t subd iv ided , t hey a r e ca l led N i o b r a r a Is. a n d B e n t o n sh., re
spec t ive ly . 

G r e e n i a n .series. 
C. [R.l Keyes, 1924 (Pan-Am. Geol, vol. 41, pp. 38. 66. 279. 308). Greenian scries.— 

The Green River shales of early writers. Divided, in Utah and Colo., into Washakie 
shales. 1,200 ft. thick, uncon. on Godlva [also Ooldiva] las. 

Green L a k e l imes tone . 
P r e - C a m b r i a n : O n t a r i o . 

N a m e app l i ed by W . E. Logan , 1865 ( C a n a d a Geol. Surv . 16th Rep t . P rog . , 
p. 20, m a p ) , to one of t h e lss. lu Grenv i l l e se r i e s of O n t a r i o . 

G r e e n L a k e m o r a i n e . 
P l e i s tocene ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n Wiscons in . Sliown on m o r a i n e 

m a p (pl . 23) of U. S. G. S. P . P . 106. F o r m s the d r i f t d a m enclos ing 
Green L a k e B a s i n , Green L a k e Co., on W. 

"tGreenleaf s a n d s t o n e . 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : C e n t r a l s o u t h e r n K a n s a s . 

C. N. Gould, 1898 (Am. .lour. Scl. 4th, vol. 5, pp. 170-174). Greenleaf ss.—Yellowish-
brown ss.. usually distinctly stratified bnt (iccasionally massive nr cross-bedded, 
40 to 110 ft. tliick. Underiles Kirby clays and overlies Spring Creek clays. In
cluded in Medicine beds. 
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Named for Greenleaf ranch, on upper Medicine River, 10 or 12 mi. W. of 
Belvidere, Kiowa Co. 

This name was discarded by U. S. Geol. Survey in 1921. The ss. is a bed In 
Kiowa sh. and was regarded as so local as to have no s t r a t value. The 
name, however, was revived by W. H. Twenhofel in 1924 (Kans. GeoL 
Surv. BuU. 9) , as explained in 1924 entry under Belvidere sh. 

Green Lodge formation. 
Upper Cambrian: Eastern Massa'ehusetts (Dedham quadrangle). 
B. J. Rhodes and W. H. Graves. Jr., 1931 (Am. Jour. Scl. 5th. vol. 22, pp. 304-372), 

Oreen Lodge fin.—An area of gray crystalline mcdiuni-gralned qtzites Interbedded 
with dark-gray fine-grained thln-hedded phylllte, occurring at and near Green Lodge, 
In an area previously mapped as Dedham granodiorite (which we would place in 
Dev.). Highly metamorphosed, due to shearing and igneous intrusion. Name sug
gested by Dr. L. LaForge. We found several impressions that we consider to be 
brachiopods; one resembles an Obolclla and another an Upper Camb. Lingula of 
indeterminate sp. [Discuss other evidence bearing on age, and conclude by assign
ing Oreen Lodge fm. to Upper Camb.] Deeper portions of Green Lodge fm. were 
probably. sloped out by Igneous intrusion of Dedham granodiorite, leaving present 
rocks as a roof pendant In the granodiorite. Subsequent erosion reduced fm. to 
mere remnant, so total thickness as deposited will remain unknown, and even the 
remnant is largely obscured by drift. 

G r e e n M o u n t a i n gneiss . 

P r e - C a m b r l a n ( ? ) : S o u t h w e s t e r n a n d n o r t h w e s t e r n A'ermont ( G r e e n Moun

t a i n s , w h i c h c ross t h e S t a t e ) . 

C. B. Adams, 1845 ( lat Ann. Rept. V t State GeoL, pp. 60-61). [Green Mtn gneiss 
Is listed aa next to oldest fm. In Vt., lying below t.nlcose s i and above "gneiss 

proper."] 
C. B. Adams, 1846 (2d Ann. Rept. V t State Geol), mentioned "the gneissoid mica 

si. or Oreen Mtn gneisa." 
A. D. Hager, 1881 (Rept. Geol V t , vol, 2, p l 18, geol. map of Plymouth, SW. V t ) , 

mapped Oreen Mtn gneiss. 
3. D. Dana, 1872 (.\m. Jour. Scl. 3d, vol. 4. p. 370). The so-called "Oreen Mtn 

aeries" has been pronounced on lithological evidence to be pre-Sil. and Huronian. 
A. Wing, 1877 (Am. Jour. Scl, 3d, vol. 13, pp. 334-347, 404-419), showed oldest 

fm. of western Vt. as "gneiss, often called Green Mtn. gneiss." 
C. H. Hitchcock, 1877 ((3eol, N. H., pt. 2, p. 464). The Green Mtn gneiss underlies 

the green schists in Green Mtns. The Green Mtns are not Huroniaii but are 
flanked by It on both sides in N. half of Vt. They belong to Montalban series 
and are nearer the Laurentian than the Huronian. The use by Dr. Hunt In 
1871 of Oreen Mtn gneiss for the Huronian is improper and inappropriate. 

G. H. Perkins, 1910 (7th Rept. Vt. State Geol, pp. 249-250). . Green Mtn series 
(of gneisses, schists, etc.) covers E. part of Burlington quad., Vt. 1 believe they 
are made of Camb. and Ord. strata. 

G. H. Perkins, 1912 (8th Rept. Vt. State Geol, pp. 21-56). The foundation ot 
Green Mtna is of Algonkian age. Archean may be represented in axis of Green 
Mtns. 

C. H. Richardson et a l , 1914 (9th Rept. Vt. State Geol, pp. 305-313), assigned 
Oreen Mtn gneiss to Algonkian ; also In l l t h Rept. Vt. State Geol. 

E. J. Foyles, 1929 (16th Rept Vt. State Geol. pp. 281-288), a.sslgiied Green Mtn 
gneiss to Lower Camb., Upper Camb., and Beekmantown (Lower Ord.). 

On 1932 geol. m a p of U. S. t h e rocks of Green M t n s , Vt . a r e m a p p e d a s 

A r c h e a n gne i s s a n d A l g o n k i a n ( ? ) s e d i m e n t a r y sch i s t s . 

t G r e e n M o u n t a i n beds . 
E o c e n e : D e n v e r B a s i n region, Co lo rado . 

I 

G. L Cannon, Jr., 1893 (Colo. Scl. Soc. Proc, vol 4. p. 253). In earlier descrip
tions the Arapahoe group waa called "Willow Creek beds'' and Denver group was 
called "Green Mtn beds." but to prevent confusion with fms. of similar names in 
other parts of the country it seemed desirable to use .Arapnhor. and Denver. 
Total thickness of Denver beds Is exposed only on SW. slopes of Green Mtn. the 
upper 900 ft. being nowhere else preserved. [The compiler haa been unable to 
find any previous use of Oreen Mtn beds.] 
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Green P o i n t se r ies . 

Ordov ic i an ( l o w e s t ) : N e w f o u n d l a n d . 

C. Schuchert and C. O. Dunbar, 1934 (Geol Soc. Am. Mem. 1, p. 38). 

G r e e n P o n d c o n g l o m e r a t e . 
S i l u r i a n : N o r t h e r n New J e r s e y a n d s o u t h e a s t e r n N e w York. 

H. D. Rogers, 1836 (N, J. Geol Surv., p. 127). Oreen^pond-mountain cgl.—Uaually 
a bright-red ss., rather fine grained, inibeddiiig large water-worn pebbles, most com
monly white quart'^ ; sometimes the paste Is more argill. Constitutes Long Pond. 
Raffenberg. and Green Pond Mtns. i ln son-e subsequent repts the cgl. of Green 
Pond Mtn was wrongly designated as Potsdam ss.) 

F. J. H. Merrill, 1887 (N. J. Geol. Surv. Rept. 1886). Oreen Pond cgl (Oneida).— 
Red cgl, thickly bedded, 600 ft. thick. Lies uncon. on Lower Sil. lss. Occurs at 
Green Pond, Copperas. Kanouse, and Bearfoot Mtns. LKIiologlcally resembles 
One'da cgl. Overlain by 200 ft. of red sh. of Medina age. 

N. H. Darton. 1894 (Geol. Soc. Am. Bull , vol. 5, pp. 367. 369. 383). Oreen Pond 
cgl.—Buff reddish qtzites underlain by coarse red cgls. Pebbles almost all quartz 
and of white or plnkigh color, in which respect differs from Dev. Skunnemunk cgl 
Thickness 60 to 250 fl. Grades into overlying Longwood red shales and overlies 
Hudson shales [Martinsburg sh.). Age is appro.x. same â  Shawangunk grit and 
Oneida cgl. and probably also represents all or a portion of the Medina. [In text 
he refers to the qtzites as Green Pond qtzite. Later repts gi\e thickness of Green 
Pond cgl. as 1,500 f t ] 

I n 1902 (N. Y. S t a t e Mus . 54th Ann. Rept . , pt . 1, pp. r l 4 4 to -150) E. C. 
Ecke l i n t r o d u c e d P i n e H i l l (i tzile for the ".series of q t z i t e beds ove r ly ing 
t h e Green P o n d cgl. [ i -es t r ic ted] and u n d e r l y i n g t h e L o n g w o o d sha l e s . " 
T h e s e p a r a t i o n of t l ie q t z i t e beds f rom Green l^oiid cgl. s eems not to h a v e 
found favor , for t h e r e is no o t h e r r ecord of P i n e B i l l (jtzitc. 

T h i s fm. does not c o n t a i n fossi ls , bu t it occupies s t r a t . pos i t ion of S h a w a n 

g u n k cgl. to NW., and i t is c o r r e l a t e d w i t h t h a t fra., w h i c h h a s yie lded 

foss i l s of S a l i n a age, a c c o r d i n g to some geologis ts , b u t o t h e r geologis ts 

cons ide r t h e S h a w a n g u n k to be of C l in ton a n d M e d i n a age . T h e p r e s e n t 

N . Y. S t a t e Su rvey (W. Goldr ing , N. Y. S t a t e Mus . H d b . 10, 1931, p. 3 ^ ) 

a s s i g n s S h a w a n g u n k cgl. of N. Y. a l l to (Tlinton t ime, a n d r e g a r d s it 

" a s a c o n t i n u a t i o n of" Green P o n d cgl. of N. J . 

t G r e e n P o n d q u a r t z i t e . 
N a m e used by N. H . D a r t o n In 1894 a n d by H. B . K i l m m e l a n d S. WeUer 

i n 1902 (N. J . Geol. Surv . Ann . Rep t . S t a t e Geol.) to d e s i g n a t e t b e 
q t z t t e s f o r m i n g u p p e r p a r t of G r e e n I 'ond cgl. I n 1902 (N. Y. S t a t e 
Mus . 54th Ann . K e p t , pt . 1) E. C. Ecke l n a m e d the se q t z i t e s P i n e B i l l 
q tz i te , a n d s e p a r a t e d t h e m f r o m Green P o n d cgl. O t h e r geologis ts , how
ever , c o n t i n u e to i nc lude t h e m in Green P o n d cgl., a n d t h e r e i s no o t h e i 
r ecord of P i n e Hi l l . T h e U. S. GeoL Survey does uo t a p p l y t h e s a m e 
n a m e to a geologic u n i t a n d to a p a r t thereof , a n d i t t h e r e f o r e does not 
u s e t h e t e r m " G r e e u P o n d q t z i t e . " 

t G r e e n P o n d M o u n t a i n g r o u p . 

F. J. H. MerriU, 1887 (N. Y. Acad. Scl. Trans., vol 8, p, 59). Green Pond Mtn 
group.—Extends frora northern N. J. through Orange Co., N. Y., to Hudson River 
ano for some distance beyond. Includes (descending) slates of Upper Dev. 
age In valley SW. of Greenwood Lake; blue slates and grits containing fossils 
of probaoly Hamilton age; coarso wlflte ss. and cgl containing Oriskany and 
Cornlferous fossils; Is. containing Lower Helderberg fossils; red cgl. and ss. of 
Oneida age. Rests uncon. on Magnesian Is. [Kittatinny Is.]. 

t G r e e n P o n d M o u n t a i n f o r m a t i o n . 

D. S. Martin, 1888 (geol map of New York City and vicinity). Green Pond Mtn 
fm. (Oneida and Medina) assigned to SU. Underlies Dev. and overlies Ord. 
mtLg. Is. 
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G r e e n R ive r f o r m a t i o n . 

E o c e n e ( m i d d l e ) : S o u t h w e s t e r n W y o m i n g , n o r t h w e s t e r n a n d c e n t r a l wes t 

e r n Co lo rado , a n d e a s t e r n U t a h . 

F. V. Hayden, 1869 (U. S. Geol. Surv. Terr. 3d Ann. Rept , pp. 89-92). A little 
B. of Rock Spring station [Wyo.] a new group commences, composed of thinly 
laminated chalky shales, which I have called the Oreen River ahales because they 
are best displayed along Green River. They are evidently of purely fresh-water 
origin and of ralddle tert. age. The layers are nearly horizontal, and, as shown 
in valley ot Green River (SW. Wyo., NW. Colo., and eastern Utah] , present a 
peculiarly banded appearance. Contains a fauna and very extensive flora. One 
of ranrked features of the group Is great amount of combustible or petroleum 
slates. Is overlain by BridgiT group, of upper tert. age. [Did not explain rela
tions to his Wasatch group. Introduced In same vol., but assigned both to middle 
Tert. and appeared to consider them as In part at least equlv.] 

E: D. Cope, 1874 (U. S. Geol. and Geog. Surv. Terr. 7th Ann. Rept.. btw. pp. 435 and 
444). Hayden named deposits of western area Wasatch group and regarded 
It as synchronous with Green River group ot eastern area. Writer has attained 
same opinion on paleontological groimds aud hence has applied name Oreen River 
In botli areas. 

A. C. Peale, 1876 (U. S. Geol. and Geog. Surv. Terr. 8th Ann. Rep t , p. 148). 
Wasatch group and Green Itiver group occupy two distinct basins but are con
sidered synchronous by Dr. Hayden and Prof. Cope. 

C. King, 1876 (U. S. Geol. E.xpi. 40th Par. Atlas), divided the Tert. deposits of 
NE. Utah and adjacent areas Into "(descending); Wyoming cgl (Plio.), Uinta 
(Eo.), Bridger (Eo.), Green River ( E o ) , and Vermilion Creek (Eo.). Advance 
copies of this map were distributed In 1875. 

F. V. Hayden. 1877 (U. S. Geol. and Geog. Surv. Terr. BuU. 3, No. 1, pp. 181-185). 
Wasatch group of Hayden is same as Vermilion Creek group of King, and Wasatch 
group bas priority. [On p. 008 of this Bull. C. A. White showed Green River 
group as overlying Wasatch group and underlying Bridger group.] 

0 . King. 1878 (U. S. Geol. Expl. 40th Par. vol 1). Oreen River group consists 
of calc. shales and sss., of fresh-water origin, characterized by abundant lime. 
Underlies Bridger group, with slight uncon., and uncon. overlies Vermilion Creek 
group ( = Walisatch group of Hayden). Reaches thickness of 4,000 ft. Perhaps 
most cliaractcristie development is In neighborhood of Green River City, where 
Union Pacific R. R. crosses river [SW. Wyo.]. 

L a t e r s t u d i e s in SW. Wyo. and N W . Colo, r e s u l t e d in s h o w i n g t h a t Green 
R i v e r a n d W a s a t c h fiiis. a t e In p a r t con temp. , red beds of t yp i ca l 
W a s a t c h l i thology be ing i n t e r s t r a t i f i ed w i t h beds of typ ica l G r e e n 
R i v e r Uthology. I n U. S. G. S. BuUs. 341 and 381 t w o of t h e 4 m e m b e r s 
i n t o wh ich t h e fms . w e r e d iv ided w e r e i nc luded in W a s a t c h fm. a n d 
t w o In Green R i v e r fra. L a t e r , A. R. Schu l t z (U . S. G. S. Bu l l . 702, 
1920) inc luded the 4 m e m b e r s in Green R i v e r fm.. because h i s s t u d i e s 
showed they w e r e all t ime e q u i v a l e n t s of t h e G r e e n R i v e r . H i s subdi 
v i s ions of Green R i v e r fm. cons i s ted of ( d e s c e n d i n g ) : (1) P l a n t beds 
a n d T o w e r ss . of Powel l , 0 to 500 f t , ; ( 2 ) L a n e y sh. memb . , 0 to 950 f t . ; 
(3 ) C a t h e d r a l Bluffs red beds memb. , 0 to 1,500 f t . ; a n d (4) T i p t o n sh . 
memb. , 100 to 325 f t , t h e l a t t e r r e s t ing ou unques t i oned W a s a t c h fm. 
Sti l l l a t e r t b e s t u d i e s of .1. D . S e a r s a n d W. H. B r a d l e y p r o v e d t h a t t h e 
C a t h e d r a l Bluffs beds a r e In f ac t a t ongue of typ ica l W a s a t c h fm. 
l a t e r a l l y p e n e t r a t i n g beds of typical Green R i v e r l i tho logy a n d ove r l a in 
by L a n e y sh. memb. , a n d t h a t t h e T i p t o n is in r ea l i t y a t o n g u e of 
typ ica l Green R i v e r depos i t s l a t e r a l l y p e n e t r a t i n g typ ica l W a s a t c h r ed 
beds , a n d r e s t i n g on m a i n body of W a s a t c h fm. (See U. S. G. S. P . P . 
132, 1925.) T h i s Is p r e s e n t c lass i f ica t ion of U. S. Geol. Su rvey . 

Na raed for ex i iosures in val ley of Green R ive r , S W . Wyo. , NW. Colo., a n d 
e a s t e r n U t a h . T h e y a r e esjieclally well deve loped In ne ighborhood of 
Green River City, SW, Wyo., where Uulon Pacific B, R. crosses river. 
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G r e e n s b u r g or F l a t R o c k s tone . 

S i l u r i a n : S o u t h e a s t e r n I n d i a n a ( D e c a t u r C o u n t y ) . 

E. T. Cox, 1879 (Ind. Geol Surv. 8tb, 9th, and 10th Ann. Repts., pp. 57, 88-89). 
Oreensburg or Flat Rock stone.—Light graylsh-bufl close-grained, compact mag. Is., 
20 to 130 ft. thick, uear top ot Niagara. At North Vernon is in contact with 
Hamilton fra. 

E x t e n s i v e l y q u a r r i e d on F l a t Bock Creek, n e a r St. P a u l , D e c a t u r Co., a u d 

by G r e e n s b u r g S t o n e Co. n e a r G r e e n s b u r g , D e c a t u r Co. 

G r e e n s t o n e flow. 
P r e - C a m b r l a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

R. D. Irving, 1883 (U. S. G. S. Mon. 5, pp. (ace index), pis. 17 and 18). Green
stone group.—Lustre-mottled iiielaphyres and coarse-grained gnbhros and dia
base, 1,200 ft. thick, umierlying Ashbed group and o\erlylng a group of diabases, 
diabase ninygdalolds, and lustre-mottled mclnphyres. Including a number of cgl 
beds. Includes Marvlne's beds 91 to 108, inclusive, which we may appropriately 
call the Orecn.itone group, since its great basal bed forms the well known 
Greenstone Ridge, Keweenaw Co. 

T h r o u g l i o u t t h e r e p t s on copiicr d i s t . of Mich, t h i s fm. h a s been ca l led 
the G reens t one . Accord ing to A. C. L a n e (Mich. Geol. a n d Blol. Surv . 
P u b . 6, geol. ser . 4, 1911) i t is 1,130 ft. th ick , u n d e r l i e s t S t . M a r y s 
ep ido te , over l i es Al louez cgl., a n d Is top fm. of C e n t r a l Mine g r o u p . 

Greenv i l l e do lomi te . 

U p p e r C a m b r i a n : N o r t h e a s t e r n Tennessee . 

E. O. Ulrlch. 1924 (Tenn. Dept. BM., Div. Geol. Bull. 28. p. 34, and Bull 31, p. 18). 
[Greenville dol: applied in table to 400 ft. of rocks underlying Copper Ridge 

dol in Athens trough of Tenn., and assigned to "Lower Ozarkian." It is under
stood name applies to rocks that are equiv.. In whole or in part, to Bibb, Ketona, 
and Brierfield dolomites of Ala. T.vpe loc. not stated, but understood to be 
Oreenville, Greene Co.] 

Greenv i l l e s h a l e . ( I n G r e e n b r i e r l imes tone . ) 

M i s s i s s i p p i a n : S o u t l i e a s t e r n W e s t V i rg in i a ( M o n r o e C o u n t y ) . 

D. B. Reger, 1926 (W. Va. Geol Surv. Rept. Mercer, Monroe, . and Summers 
Counties, pp. 449, 466). Greenville sh.—Black fissile carbonaceous sh. 0 to 100 f t 
thick, with marine fossils. Underlies Alderson Is. and overUes Union Is . ; all 
members of Greenbrier series [Is.]. Type loc. in Monroe Co., in road on N. 
side of Indian Creek 0.1 mi. NW. of Hunter Spring School and 1.6 m l SE. of 
Greenville. Observed In only part of Monroe Co. 

G r e e n w a t e r vo lcanics . 
C. [R.] Keyes, 1923 (Pan-Am. Geol, vol 40, pp. 52, 79). Greenwater volcanics.— 

Term restricted to the tuffs and basalt flows associated with the borate deposits 
of Death Valley, and presumably of Early Tertic age. Thlchness 4.000 ft. 
Coraposes upfier fm. of Araargoson series in Nev. Uncon. below Rcdhill sss. 
and uncon. above Grapevine cgls. 

D e r i v a t i o n of n a m e not s t a t e d , b u t p r o b a b l y de r ived f rom e x p o s u r e s a t 

o r n e a r G r e e n w a t e r , E . of D e a t h VaUey, in I n y o Co., Calif . 

t G r e e n w i c h f o r m a t i o n . 

P r e - C a m b r i a n ( ? ) : S o u t h w e s t e r n C o n n e c t i c u t (Pa i r f l ek l C o u n t y ) . 

J. G. Percival, 1842 (Conn. Geol Surv. Rept., pp. 48, 49, 58, 63, 72 and map). 
Oreenwich fm. (No. 1 of Western Primary system).—A dark micaceous SUb
porphyrltic nnd porphyritic fm.. generally with more or le.ss hornblende dlaseml-
nated, occupying considerable part of towns of Stamford and Greenwich [Fair-
field Co.] and extending along the Sound from E. side of Stamford Harbour 
into N. Y. State. Most characteristic rock Is a very dark micaceous subhorn-
blendlc rock, generally very decomposable. Included in Western Primary system. 

M a p p e d a s D a n b u r y g r a n o d i o r i t e gne i s s by H . E . G r e g o r y a n d H. H . 

R o b i n s o n , 1907 (Conn . Gool. and N a t . H i s t Su rv . BuU. 7 ) . 
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G r e e n w i c h sha le . 
C r e t a c e o u s ( ? ) : S o u t h e a s t e r n Co lo rado ( P u r g a t o i r e C a n y o n ) . 
W. T. Lee, 1901 (Jour. Geol, vol. 9, pp. 343-352). [In detailed section of Morrison 

fm. near mouth of Plum Canyon, Lee designated topmost 11 ft. of the Morrison as 
Oreenwich clay ah., soft and fine-grained.] 

G r e e n w i c h f o r m a t i o n . 

L o w e r O m b r i a n : E a s t e r n N e w York ( W a s h i n g t o n a n d R e n s s e l a e r Coun

t i e s ) . 

T. N. Dale, 1904 (U. S.- G. S. BuU. 242, pp: 43, 60, and raap forming pl. 1), 
mapped and described the rocks of Hudson Valley btw. Hoosic River and Kinder-
book Creek. The Lower Camb. Is said to Include part of Stockbridge Is., the 
Greenwich si. of Waahington Co., N. Y., and Rutland Co., Vt., the Vermont fra. 
of Mass. and Vt., and probably some areas of Beekmantown. The Greenwich s i 
Is not deflned. 

C. D. Waleott, 1910 (Smithsonian Misc Coll., vol. 53, No. 8, p. 268). Greenwich 
fm. (Lower Camb).—Shales and interbedded lss. and sss. of unknown thickness, 
hut so far as known not over 300 ft. Present In Waahington and Rensselaer 
Counties. 

N a m e d for e x p o s u r e s a t Greenwich , W a s h i n g t o n Co., N. Y. 

G r e e n w o o d s a n d s t o n e . 

P e n n s y l v a n i a n : W e s t e r n A r k a n s a s coa l fleld a n d c e n t r a l - e a s t e r n O k l a h o m a . 

A. Winslow, 1898 (N. T. Acad. Scl. Trans., vol 15, p. 51). Greenwood ss.— 
Ss., 100 ft. thick, composing top memb. ot Sebastian stage. Overlies Tomllnaon 
.sh. and underUes Poteau stage. 

R e p r e s e n t s l o w e r p a r t of S a v a n n a ss . 
P r o b a b l y n a m e d for Greenwood , S e b a s t i a n Co., A r k . 

G r e e n w o o d i r o n - f o r m a t i o n . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h e r n Mich igan ( M a r q u e t t e d i s t r i c t ) . 

J. Zinn. 1933 (Mich. Acad. Scl , Arts, and Let t , vol. 18, pp. 442, 443, 451-454). 
Orecnwood fm.—This sediment is not a pure Iron fm., and not of economic 
Importance; but was deposited as an Interlayered accumulation of clastic material 
and chemically deposited chert and siderlte. The parts exposed In outcrops now 
consist of grunerite schist, with interlayered chlorltic material or quarta 
snnd. The unmetamorphosed parts are probably a slderitlc si. Thickneaa varies 
soraewhat; mlnlmura perhaps 50 ft. Where metamorphosed It la magnetic and 
creates a magnetic Une that marks top of Goodrich fm. Where overlain by 
Clarkshurpr volcanics the interlayered clastic zones seem to be mostly chloritic 
moterial, but where Clarksburg is absent, as at Michigamme, tbe Interlayered 
material Is mostly clastic quartz. 

C. K. Lelih, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184). Greenwood 
iron-fm. underiles Clarksburg volcanics and overlies Goodrich qtzite, all of upper 
Huronian age. 

t G r e e r f o r m a t i o n . 

P e r m i a n : S o u t h w e s t e r n O k l a h o r a a , P a n h a n d l e of T e x a s , and cen t r a l 

n o r t h e r n T e x a s . 

C. N. Gould. 1902 (Okla. Genl. Surv. 2d Bien. Rept , pp. 42, 52). Greer div.— 
Red clays, shales, and sss,. Including dol. raemb. (at top) and several nanied gyp. 
members. Thickness 150 to 300 ft. Underlies Quartermaster div. and overUes 
Woodward div. 

C. N. Gould, 1924 (A. A. P. G. Bul l , vol. S, No. 3. pp. 324-341). Cloud Chief gyp. 
is eastern area of "Greer." The western area of "Greer" includes Cloud Chief 
gyp.. Whltehorse ss., Dog Creek sh.. and Blnine gyp. 

C. N. Gould, 1027 (Obsolete Okla. geologic names : Univ. Okla. Bull , Proc. Okla. 
Acad. Scl, vol. 8, p t 2, pp. 2:15-238). Grccv fiyP was named by Gould from 
Greer Co., and divided into an eastern and a western area. The western area Is 
now known to be the Bhilne ; the eastern area was named Cloud Chief In 1024, 
from a town In Washita Co., Okla. 

Naraed for G r e e r Co., Okla . T h e t y p e loc. Is sa id by Gould to be t ho b u t t e 
k n o w n as C e d a r Top , in N W . c o r n e r of K i o w a Co., Okla . R. C. Moore 
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a n d W. P . H a y n e s , 1917 ( K a n s . Geol. S u r v . Bu l l . 3 ) , and B . C. Moore , 
1920 ( K a n s . Geol. Surv . BuU. 6, p t 2 ) , used t h i s n a r a e in K a n s . to 
r e p l a c e T a l o g a fm. of C r a g l n (189T), w h i c h C r a g i n d iv ided i n t o Big 
B a s i n ss . a n d H a c k b e r r y sb . B u t t h e n a m e is no t n o w being used. 

G r e g g s b recc i a . 

T e r t i a r y ( l a t e ) : W e s t e r n Ar izona . 

W. T. Lee, 1908 (U. S. G. S. BuU. 352, p. 17). Oreggs trcccio.—Detrltal fm. 
filling Grand Wash Trough and having exposed thickne.ss of 1,400+ ft. Com
posed of coarse unassorted and poorly stratified material, largely blocks of 
crystalline rock similar to the granite and gneiss of Virgin Mtns to W, Toward 
top is cemented with lime carbonate, and in places upper 200 ft. consists of 
travertine containing few rock fragments. This travertine is best exposed S. of 
Colorado River and E. ot Greggs Ferry [NW. corner of Mohave Co.], where It 
caps conspicuous cliffs which rise 1,400 It. or more above river. No fossils. 
Reference to Tert. based largely on physiographic evidence. 

G r e g g s L a n d i n g m a r l m e m b e r (of T u s c a h o m a s a n d ) . 
E o c e n e ( l o w e r ) : S o u t h w e s t e r n A l a b a m a . 

E. A. Smith, 1886 (Ala. Geol Surv. Bull 1. p. 12). Gregg's Landing mar l— 
FosslUferous marine marl, 5 to 6 ft. thick, separated frora overlying Bells Ijandlng 
marl by 20 to 25 ft. of dark-gray sandy clays. Included iu Bell's Landing section. 

E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 46-51). Qi-egg's 
Landing marl—Dark-gray or bluish sandy clay marl or clayey .sand, 4 or 5 f t 
thick, with an indurated bed of variable thickness at its base. Has a peculiar 
group of fossils. Separated from overlylug Bells Landing raarl by 20 to 25 ft. 
of gray sandy clays. Included in Bell's Landing series, about 60 ft. above base. 

Is m e m b . in l o w e r p a r t of T u s c a h o m a s a n d . 

N a m e d for e x p o s u r e s a t Greggs L a n d i n g , ou A l a b a m a River , in N W . p a r t 

of Monroe Co. 

t G r e g g s L a n d i n g se r ies . 

Eocene ( l o w e r ) : A l a b a m a . 

W. H. Dall, 1898 (U. S. G. S. 18th Ann. Rept., pt. 2, p. 346), applied thia name 
to deposits that have for years been called Tuscahoma fm. or Tuacahoma sand. 

G r e g o r i a n se r ies . 

A t e r m app l i ed by C. [R . ] K e y e s to l a t e s t P le i s t . depos i t ( h i s A s h a w a ter
r a n e ) in I o w a . ( S e e P a n - A m . Geol., vol. 63, No. 4, 1935, p . 281 ) . 
D e r i v a t i o n of n a m e not s t a t e d . 

Gregory s and . 

A s u b s u r f a c e sand , of U p p e r Cre t . age . In R a i n b o w Ci ty field. Union Co., 

A r k . 

G r e n a d a f o r m a t i o n . ( I n Wi lcox g roup . ) 

E o c e n e ( l o w e r ) : Miss i s s ipp i a n d w e s t e r n T e n n e s s e e and K e n t u c k y . 

E.. N. Lowe, 1913 (Miss. Gcol. Surv. Bull. 10, pp. 2.'?-25), The uppermost div. 
lof Wilcox fm.] is chocolate-colored clays 200 to 250 ft. thick. Become pink 
on drying. Are associated with lignite outcrops near Grenada, Oxford, aud 
Hernando. Since the correlation of the.se beds with upper Wilcox beds of Ala. 
is by no means certain they might be called Grenada beds, from place where^'whole 
thickness of the series is typically exposed. Overlie Holly Springs sand and 
underlie Tallahatta fm., of Claiborne group. 

I n p r e s e n t u s a g e of n a m e s t h e Wi lcox Is t r e a t e d a s a g r o u p and G r e n a d a 

fm. as t o p fm. of t h a t g r o u p . 
Niimed fo r e x p o s u r e s a t G r e n a d a , G r e n a d a Co., Miss. , espec ia l ly on 

Y a l o b u s h a River , n e a r Gren.nda. 

Greno la f o n n a t i o n . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , a c r o s s e a s t - c e n t r a l K a n s a s , aiiH 
in to O k l a h o m a . 

http://the.se
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G. E. Condra and C. E. Busby, 1933 (Nebr. Geol. Surv. Paper No. 1 ) . Orenola fm.— 
The Neva Is. and certain beds below It are here described as a fra., to which the 
name Orenola is applied, from Grenola, Elk Co., Kans. Dr. R. C. Moore, Director 
ot Kans. Geol. Surv., concurs In erection of this new fm., but has not advised 
regarding its narae. I t represents a calc. raarine cycle, lying btw. aren. sh. fms. 
It is erected on basis of ita faunal and Uthologic zones, which are widely per
sistent. I t has 3 linea of outcrop in SE. Nebr. and for most ot distance acroas 
eaat-central Kana., beyond which It Is exposed In a single line of outcrops to beyond 
Arkansas Valley in Okla. Deep-well records show It is deeply buried and wide
spread in western Kans. and eastern Colo. It is underlain by Roca sh. and over
lain by Eskridge sh. It contains more Is. than sh., and therefore contrasts with 
underlying Roca and overlylug Eskridge. I t has distinct persistent faunal zones, 
which is unUke the Eskridge nnd Roca fras. It is the same.as the Dunlap of Kirk 
(Unlv. Kans. GeoL Surv., vol. 1, p. 81, 1898). I t is here divided Into following 
members (descending) : Neva Is., Salem Point sh.. Burr Is., Legion ah., and 
SaUyards Is., aU ot which are present In type section, which is the ravines and 
creeks N. and S. of Highway 160, 4 to 5 mi. W. from Grenola, Combined thickness 
of the 5 members is 40 ft. or more. 

G. E. Condra, 1935 (Nebr. Geol Surv. Paper No. 8) . Grenola fm. divided into (de
scending) Neva is., Salem Point sh., Burr Is., Legion sh., and Sallyards Is. Overlies 
Roca sh. fm. and underiles Eskridge sh. fm. The Kans. Geol. Surv. correlates 
Legion sh. and Sallyards Is. with Roca sh. fm. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull 22, p. 50). Orenola fm. underlies Eskridge 
sh., overlies Rocs sh. (top part ot Elmdale sh. of old classification), and corresponds 
to Neva la. of old classiflcation. In revised classlflcatlon it is divided Into (descend
ing) Neva Is. [restricted], Salem Point ah., and Burr la. [Moore also transferred 
these rocks to Penn. This change in Perm.-Penn. bdy has not been considered by 
U. S. (Jeol Survey for Its publications.] 

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 

Grenville series. 

The provincial series of pre-Camb. metamorphosed sed. rocks present In 

northern N. Y. and Ont , and formerly classified as "Algonkian" by U. S. 

Geol. Survey, but classified as "early pre-Camb. (pre-Laurentian)" by 

some writers. For definition see U. S. G. S. Bull. 769, pp. 114-119. Also 

see under tOswegatchie series, a local name applied to the Grenville rocks 

of Adirondack region of northern N. Y. (Franklin, St. Lawrence, and 

Jefferson Counties). The relations of the Grenville rocks of Adirondack 

region to the rocks of Westchester Co., SB. N. Y., which have been called 

GrenvlUe are still In question. "Algonkian" and "Archean" having been 

discarded as time terms, the GrenvUle series is now classifled simply as 

pre-Camb. 

tGrenvllle limestone. 

Pre-Cambrlan : Quebec and northern New York. 

W. E. Logan. 1859 (Canada Geol. Surv. Rept. Prog. 1858. pp. 35-40), 1863 (Canada 
Geol. Surv. 15th Rept. Prog., pp. 4.3^5), and 1865 (Canada Geol Surv. 16th R e p t 
Prog., p. 20, map), applied Orenuille Is. to one of the Iss. of GrenvlUe series. (See 
U. S. G. S. Bull. 769, 1925, pp. 114-119.) 

The U. S. Geol. Survey does not apply the same name to a major unit and 

to one of its sulxlivlslons. 

Grenville quartzite. 

Grenville amphibolite. 

Pre-Cambrian: Northern New York. 

R. Balk, 1932 (N. Y. State Mus. Bul l 290, p. 14). Names applied to parts of Gren
vlUe series. 

GrenvlUlan. 

A name that has been applied to part of the pre-Camb. rocks of southern 
New Brunswick. (See U. S. G. S. BuU. 360, 1909, pp. 502-503.) 
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Greta sand. 
A subsurface sand in Greta fleld, Refugio Co., Tei . , which is said to be of 

middle OUg. age and to overlie Frio fm. Is also caUed "4,400-foot sand" 
and "Heterostegina sand," the latter a paleontologic name. Thiclmesa 
150 ft. (See A. A. P. G. BuU., vol. 19, No. 4, 1935, pp. 544r^T.) 

Grey sandstone of Oswego. 
A term applied In some early N. T. repts to Oswego »». 

tGrey Band. 

See tOray Band. 

Greybull sandstone member (of Cloverly formation). 
Lower (?) Cretaceous: Central northern Wyoming (Bighorn and Blk 

Basins) and central southern Montana (StiUwater-Yellowstone-Countles 
region). 

P. F. Hintze, Jr., 1915 (Wyo. Geologist's Oflice Bull. 10). Upper ss. of Cloverly fm. 
Is locally called Dakota or Greybull aand. It closely resembles Dakota ss. Is 
dlscon. overlain by "Rusty Beda," 75 to 125 tt. thick, which form baaal part of 
Lower Benton ah. [Thia may not be flrst appearance In print of drlUers' term 
Oreybull aand, but it seems to be the flrst appearance of the term In a strat rept.] 

C. T. Lupton, 1916 (U. S. G. S. BuU. 621, table opp. p. 166, pp. 167, 188). At type 
loc. of Cloverly fm., near Cloverly, Wyo., about 15 ml. NE. of Basin, Bighorn Co., 
Wyo., the Cloverly fra., according to N. H. Darton (U. S. G. S. P. P. 51, p. 52, 
1908), consists of 113 ft. of strata, a detailed section of which is here given. 
Upper 20 ft. (light-bnff or tan-colored ss.) constitutes Oreybull aand, which carries 
oil and gas in Greybull field and water in Larab anticline and Torchlight dome. 
The Greybull sand is overlnin by ThermopoUs sh. 

D. F. Hewett and C. T. Lupton, 1917 (U. S. G. S. BuU. 656, p. 19), deflned base ot 
Tbermopolls sh. and top of Cloverly fm. as top of GreybuU ss. memb. and stated 
that Tbermopolls sh. [of Colorado age] included the "rusty beds" [20 to 100 f t 
thick] described by Washburne in U. S. 6. S. BulL 340, p. 350, 1908] as basal 
memb. of Colorado fm. in Bighorn Basin, Wyo. 

In U. S. G. S. P. P. 149, p. 64, 1927, W. T. Lee included in his GreybuU ss. 
memb. of Cloverly fm. the "rusty beds" assigned to ThermopoUs sh. by 
D. P. Hewett and C. T. Lupton in 1917. 

Subsequent work in Elk Basin fleld led committee on geologic names of U. S. 
Geol. Survey to sanction the transfer of the "rusty beds" to Cloverly fm., 
as indicated on Wyo. correlation chart compiled by the secretary and 
dated April 1925. Geologists working in other fields, however, continued 
to identify GreybuU ss. as top memb. of Cloverly fm. and did not dis
criminate the so-called "rusty beds," but their eqiUvalents, if present, 
appear to have been included in ThermopoUs sh., as the thicknesses of 
GreybuU ss. given range from 0 to 40 ft. In correlation chart (pl. 2) of 
U. S. G. S. P. P. 149, a thickness of 100± ft. is assigned to Greybull ss. 
memb. at Greybull, Wyo., and a thickness of 53 to 60 ft. at ThermopoUs, 
Wyo., and Greybull ss. memb. of Greybull section is described (p. 64) as 
consisting of "many layers of rusty brown ss. and sh. which grade upward 
into Tbermopolls sh." I t is quite apparent that the 100± ft. mentioned 
includes a t least a par t of the "rusty beds" in GreybuU ss. In a previous 
rept by A. J. Collier (U. S. Q. S. BuU. 711D, 1920), the Greybull ss. of 
ThermopoUs region is described as a massive ss. 25 ft. thick, and the 
"rusty beds" are not mentioned. The present practice of U. S. Geol. Sur
vey is to include the "rusty beds" in ThermopoUs sh. and treat Greybull 
ss. as top memb. of Cloverly fm., in Bighorn Basin, Elk Basin, and other 
areas in southern Mont, where it has lieen recognized. (See U. S. G. S. 
Bull. 822, 1931, pp. 23-28.) Whether this ss. l s=Dako ta ss. (Upper 
C r e t ) or is an older ss. of Lower Cret. age bas not been determined. 
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G r e y b u l l s and . 
A s u b s u r f a c e s a n d bel ieved to be a t s t r a t . h o r i i o n of G r e y b u l l ss. m e m b . 

of Clover ly fm, 

G r e y h o r s e l imes tone . ( I n W a b a u n s e e g roup . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a " a n d n o r t h w e s t e r n Mis sou r i . 

O. E. Condra, 1935 (Nebr. Geol Surv. Paper No. 8, p. 9 ) . Greyhorse Is.—Dark-
gray impure Is., 1 ft. thick. Memb. ot Pony Ch:eek sh. fm. Overlain by 5 to 6 
ft. of gray sandy sh. forming top memb. of Pony Creek fm. Underlain by 
CaneyvUie sh. memb. of Pony Creek fm. [Derivation of name not stated.] 

E. C. Reed (Asst State (jeoi. Nebr.), 1936 (letter dated Oct. 16). Type loc. 
of Orayhorse Is. in NW^4 sec. 11, T. 24 N., R. 6 E., Osage Res., Okla. Due to 
typographical error it Is spelled Greyhorse in Paper 8. It should read Grayhorae. 

G r e y l o c k s c h i s t 
O r d o v i c i a n : N o r t h w e s t e r n M a s s a c h u s e t t s . 

T. N. Dale, 1891 (Am. Geol, vol 8, pp. 1-7). Greylock achists.—Muscovite (aerlcite), 
chlorite, and quartz schist, 1,200 to 2,000 ft. thick on Mount Greylock, Mass., 
where It overUes Bellows Pipe Is. 

t G r e y l o c k se r i e s . 

A t e r m used by W . H . H o b b s , 1892 (Geol . Soc. Am. Bull . , vol. 3 , p . 460) a n d 

1893 ( J o u r . Geoi. , vol. 1, p p . 717-736) t o i nc lude Grey lock sch is t , BeUows

plpe is. , B e r k s h i r e sch is t , a n d S tockb r idge Is. of M o u n t Grey lock reg ion , 

]VW. M a s s . 0 

t G r e y l o c k l imes tone . 
A n a m e app l i ed in some e a r l y r e p t s (R. Pumpe l ly , U. S. G. S. Mon. 23, 

1894) t o S tockb r idge Is. of Grey lock Mtn region, Mass . 

G r e y s o n s h a l e . 

P r e - C a m b r l a n (Be l t s e r i e s ) : W e s t e r n c e n t r a l M o n t a n a (Be l t M o u n t a i n s ) . 

C. D. Waleott, 1899 (Geol. Soc. Am. Bull., vol. 10, pp. 199-21B). Greyson shales.— 
Consist of (descending) ; (1) Dark-gray siliceous and aren. shales, with Inter
bedded bands of buff sandy shales and occasional layers of hard compact greenish-
gray and drab siliceous rock; (2) blulsh-gray, almost fissile shales; (3) dark 
coarse siliceous and aren. shaiea; (4) qtzites interbedded with shaiea in Deep 
Creek Canyon, 90 ft. ; (5) intraformatlonal cgls., 10 ft. In Deep Creek Canyon. 
Total thickness 3.000 ft. Underlies Spokane shales and overlies Newland Is. 
Type loc on side of ridge btw. Deep and Greyson Creeks, SE. of Townsend. 

G r i e s R a n c h hor izon . 

T e r t i a r y : W e s t e r n W a s h i n g t o n . 

W. L Efflnger, 1936 (Geol Soc. Am. Proc. 1935, p. 411). Recent investigation of 
"Olig." faunas of western Wash, reveals that fauna commonly referred to as 
"Gries Ranch -fauna," and the deposits with which it Is aaaoclated, have a 
wldeapread distribution throughout western Wash, and represent a distinct 
strat . and faunal unit in T e r t aucceaalon of Northweat. The depoaita of thia 
horizon consist of cgls., sss., and shales, with local volcanic tuffs and aggls. 
and are generally thin, but may reach a thickness exceeding 1,000 f t Well-
preserved Gries Ranch faunas have been recognized in Port Townsend region near 
town of Woodman and Port Hadlock and on shore of Puget Sound, S. of Oak 
Bay, and other places [mentioned]. The strat. and faunal relationships of Gries 
Ranch horizon show it clearly to be older than Lincoln fm. (lower OUg.) and 
younger than Cowlitz fm. tEo.) . 

See a lso Greece R a n c h hor izon . 

Griffln bed. 

Miocene ( l o w e r ) : W e s t e r n F l o r i d a a n d s o u t h w e s t e r n Georg ia . 

A. F. Foerste, 1894 (Am. Jour. Scl., 3d, vol. 48, pp. 52-54). Griffin fted.—Hard 
calc. clay, often deep red or clayey brown, owing to decomposition, full of 
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OrbltoIItes and a few other shells. Believe its location to be at top of Chat
tahoochee bed proper and about 130 ft. above base of Chattahoochee series. 
Thickness 6 to 8 ft. 

I s a bed i n T a m p a Is. ( t C h a t t a h o o c h e e f m . ) , a c c o r d i n g to s t u d i e s of C. W . 

Cooke. 

N a m e d for e x p o s u r e s on Griffin's Creek , 4^2 mL S. of Ba inb r idge , D e c a t u r 

Co., 6 a . , a n d a b o u t % mL W . of Griffin's house . 

G r i m e s s a n d s t o n e . 

U p p e r D e v o n i a n : W e s t e r n a n d w e s t - c e n t r a l N e w York . 

D. D. Luther, 1902 (N. T. State Mas. BuU. 62, pp. 616-629). Orimes ss.—Thin 
sss., 50 f t thick, tha t produce the third faUs In Orimes Gully, the High falls 
in Tannery Gully, and prominent escarpment on sides of Hatch Hill and West 
HIU in Naples section. Separated from overlying High Point ss. by 600 ft. 
of shales and flags, and correlated with the 26 ft. of ss. tha t nnderlies Gardeau 
flags in Genesee River section. Lies about 600 ft. above Genesee sh. Included 
In Portage or Nnnda group. Carries Portage fauna in base. 

D. D. Luther, 1903 (N. Y. State Mus. Bull. 69, pp. 1000-1011). Orimes s s , 25 
ft. thick, underlies Gardeau shales and flags (restricted to upper par t of Gardeau 
sh. and flagstones of Hall) and overlies Hatch sh. [On map accompanying this 
hu l l the beds above Grimes ss. are called Weat Hill aanda, but In more recent 
N. Y. repts they are called Weat Hill flags and sh., also Gardeau fiaga ami sh. 
Luther gives thickness of Grimes in Penn Yan-Hammondaport quads, aa 75 f t ] 

C. A. HartnagcL 1912 (N. Y. State Mns. Hdb. 19, p. 77>. Grimes ss. has been 
differentiated from not far W. of Genesee Valley to Cayuga Co. Named for 
occurrence In Grimes Gqlly, near Naples, Ontario Co. 

G. H. Chadwick, 1923 (Geol. Soc. Am. Bul l , vol. 34, p. 69). [Table shows Crimea 
ss. underlying Gardeau sh. in Allegany Co.; underlying Westhill sh. in Steuben 
Co. ; 'and overlying Hatch sh. in both counties.] 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Grimee aa. underlies 
Oardeau sh. ( = West HUI) and overllea Hatch sh. All included In Portage group. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. BuU., vol 46, No. 2, p. 352), placed Orimes aa. 
below Gardeau and above Hatch, and Included Grimes In Chemung group and 
Hatch In hla Naplea group. 

I n s o u t h - c e n t r a l N . Y. ( S t e u b e n a n d a d j a c e n t c o u n t i e s ) t h e G r i m e s ss. 

i m d e r l l e s W e s t HUl fm. ( = G a r d e a u sh . to B.) a n d over l i es H a t c h sh . 

G r i m s b y s a n d s t o n e . 
S i l u r i a n ( e a r l y ) : O n t a r i o a n d w e s t e r n N e w York . 

M. T. WlUiamlB, 1914. [In Scl., n. a., voL 39, pp. 915-918, June, 1914, E. M. Kindle 
listed the following aubdivlaions ot Medina fm. (restricted to "Upper Medina" or 
Albion ss.) In Niagara Gorge (descending) : Thorold ss., Orimaby as. ("name pro
posed by M. Y. WlUlams in paper read Ibut not published] before GeoL Soc. Am., 
Jan. 1914"), Cabot Head sh., ManltouIIu beds, and Whirlpool ss. The first pub
lished deflnition of the name by WUUams Is In Canada Geol. Surv. Summ. Rept. 
for 1913, pp. 179-188, 1914, where he stated that It consists of 6 ft. of gray sh. 
underlain by thick-bedded mottled red and gray ss. 50 ft. thick In Niagara Gorge. 
Overlain by Thorold ss. and underlain by Cabot Head sh. Named for good ex
posures along E. side of gorge at Grimsby, Ont.] 

See f u r t h e r e x p l a n a t i o n u n d e r C a t a r a c t fm. 

Gr inds t a f f s a n d s t o n e m e m b e r (of T r a d e w a t e r f o r m a t i o n ) . 

P e n n s y l v a n i a n : S o u t h e a s t e r n I l l ino i s ( E q u a l i t y a n d S h a w n e e t o w n quad

r a n g l e s ) . 

C. Butts, 1925 (III. Geol. Surv. Bull. 47, p. 44). Grindstaff as. memb. of Trade-
water fm.—Coarse gray:,quartzose and conglomeratic ss., 40 to 60 ft. thick, lying 
30 to 40 ft. above'Casey ville ss. In Equality and Shawneetown quads, SE. IU. 
Prominently displayed in GrindstalT Hollow, NE. corner of sec. 28, T. 10 S., R. 
8 E., Equality quad. Extends a t least 1 ^ ml. into Shawneetown quad. Lies 5 
ft. below WUUs coal (BeU7). 
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t G r i n d s t o u e g r i t 

A n a m e appl ied in some ea r ly r e p t s to Be rea ss . of Ohio, a n d in o t h e r r e p t s 

to b a s a l 20 f t of B e r e a ss . 

G r i n d s t o n e Creek m e m b e r (of MUlsap L a k e f o r m a t i o n ) . 

P e n n s y l v a n i a n : N o r t h - c e n t r a l T e x a s ( B r a z o s R i v e r r e g i o n ) . 

E. H. Sellords. 1933 (Unlv. Tex. Bull 3232, pp. 108. 107). Grindstone Creek mrmb. 
top memb. of Millsap Lake fm. Used by G. Scott and J . M. Armstrong In ms. 
on geol of Parker Co. OverUes Brannon Is. memb. [Type loc. not stated.] 

F. B Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. Bull. 3534. pp. 15, 18, 24). 
Grindstone Creek memb.—Upper memb. of MUlsap Lake fm. Was named by G. 
Scott and J . M. Armstrong In ms. submitted to Tex. Bur. Econ. Geol. In 19.33. 
Includes all s t rata htw. top of Brannon Bridge Is. (top bed of underlying Lazy 
Bend memb.) and base of Thurber coal (basal bed of overlyln;; Garner fm.). 
The lss. of this memb. are here named Goen Is. (the younger) and Santo Is. (the 
older), q. v. Type loc. designated by Scott and Armstrong is area W. of Grindstone 
Creek, in SW. part of Parker Co. 

G r i n n e l l a r g i l l i t e . 
P r e - C a i n h r i a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a (Glac i e r N a t i o n a l 

P a r k ) a n d s o u t h e a s t e r n B r i t i s h Co lumbia . 

B. Willis. 1902 (Geol Soc. Am. Bull . vol. 13, pp. 316, 322). OrinneU argillite.— 
Argillite, dark red, shaly, sometimes aren., ripple-marked, sun-cracked. Thickness 
1,000 to 1,800 ft. Type loc. Mount Grlnnell (at head of Swift Current Valley), 
where it is 1,800 ft. thick. Also well exposed on Appekunny and Robertson Mtns. 
Conformably overialn by Siyeh Is. OverUes Appekunny argllllte. I t Is possible 
more detailed strat . study may develop fact that Grlnnell and .\ppebunny argll
lites are really phases of one great fm., and that line of distinction btw. them 
Is one diagonal to stratification. 

Gr l swold cong lomera t e . 
Gr i swo ld G a p c o n g l o m e r a t e . 
G r i s w o l d s G a p c o n g l o m e r a t e . 

Miss i s s ipp ian : N o r t h e a s t e r n P e n n s y l v a n i a . 

1. C. White. 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 56, 57). Griswold cgl (also 
Griswold Gap cgl) .—A true cgl , white, very pebbly, solid, and massive; pebbles 
very white (quartz), somewhat angular and flatfish, rather than ovoid, and range 
frora '^ to 2 in. Matrix Is rather coarse, brownish gray, and weathers whitish. 
Near base, just W. of Waymart, In Rlx's Gap. Is a calc. layer 2 to 3 ft. thick. In 
which pebbles of red sh., greenish sh., and flsh remains are mixed with the 
ordinary quartz pebbles. Thickness 35. ft. Forms crest of Mooslc Mtn. Has two 
flne sloping outcrops opposite Griswold's Gap, just E. of Forest City, Susque
hanna Co. 

I. C. White, 1883 (2d Pa. Geol. Surv. Rept G7). GrUwold Gap cgl. is bottom memb. 
of Pocono ss. .4t Campbell's Ledge, Lackawanna Co.. it is 130 ft. thick. 

B. Wlllard, 1938 (Geol. Soc. Am. Bull , vol 47, No. 4, pp. 565-007). called this bed 
Griswolds Gap cgl and treated It, or Ha near equlv., as basal memb. of Pocono fm. 
He atated that it occuplea much the aaine position as Knapp ss. or cgl. farther west. 

Gr i zz ly f o r m a t i o n . 

S i l u r i a n ? ( m a y be O r d o v i c i a n ) : N o r t h e r n Ca l i fo rn i a ( T a y l o r s v i l l e r e g i o n ) . 

J. S. Diller. 1892 (Geol Soc. Am. Bul l , vol. 3, pp. 370-394). Grizzly qtzite, 400 ft. 
thick. Oldest fra. In Taylor[s]vlIle region. Tentatively assigned to Sil. (7) . la 
older than Montgomery la., of Niagara age. 

J . S. Diller, 1892 (Prel. proof-sheet ed. of U. S. G. S. Lassen Peak folio. No. 15). 
Grizzly fm.—Within area represented on map It Is composed chiefly of slates, but 
in Mount Grizzly, near Taylorls]ville, where the fm. has greatest development, 
there are, besides slates, both qtzite and Is. The last is of special interest in 
being Si l , the oldest fossiliferous rock yet discovered in Calit. [The Is. Is Mont
gomery Is., of Niagaran age, which ia now treated aa a distinct fm.. overlying 
Grizzly fm.] 

J. S. Diller, 1908 (U. S. G. S. Bull. 353, on Taylorsville region). Grizzly fm.— 
Gray well-deflned but thin-bedded qtzite overlain by lentils of [Montgomery] Is., 

( I n Pocono f o r m a t i o n . ) 

file:///ppebunny
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and interstratified with shaly, often siliceous s i (argillite) having Irregular cleav
age. The beds of qtzite range in thickness frora 5 to about 20 ft. and run out 
Into sh. In a short distance. The sh. beds are generally thicker than the qtzite, 
and for raost part greenish gray to drab, although sometimes black and more or 
less flinty, but not much altered. The lighter-colored shales are often sandy and 
constitute prevailing portion of the fm., although beds of well-marked qtzite are 
usually present and frequently predominate. The coarser beds of (itzlte are near 
base of fm. and are about 200 ft. thick. Thickness ot fm. 400 to 1,000 f t On B. 
slope of Grizzly Mtns, near N. end, qtzite prevails immediately beneath a lentU 
of [Montgomery] Is., but N. of Montgomery Creek shales occupy the correspond
ing position, nnd as the section does not continue below the tunnel It does not 
disclose the coarser beds lying at bottom of Grizzly qtzite horizon. In places Is 
overlain conformably by Montgomery Is. but in most places is uncon. overlain by 
Taylorsville fm. Rests on ancient nietarhyollte. 

.Since Grizz ly fm. u n d e r i l e s M o n t g o m e r y Is., of N i a g a r a n age . It m a y be 

e i t h e r SU. or Ord . 

N a m e d for e x p o s u r e s ou E. a n d N E . s lopes of Gr izz ly Mtns , P l u m a s Co. 

Gr izz ly q u a r t z i t e . 

See Grizzly fm. 

Gr izz ly B e a r f o r m a t i o n . 
C r e t a c e o u s ( U p p e r ) : A l b e r t a . 

S. B. Slippet 1918 (Canada Geol Surv. Summ. Rept. 1917, pt. C, p. 8) . Included 
In Belly River series. 

Grizzly Mountain rhyolite. 
Tertiary: Central Colorado (Sawatch Range). 
J. T. Stark and F. F. Barnes. 1935 (Colo. Scl. Soc. Proc, vol, 13, No. 8, p. 477, map). 

The extrusive material here mapped as Grizzly Mtn rhyolite (after the most 
prominent peak In vicinity) includes the rocks described by HoweU (Colo. Geol. 
Surv. Bull 17, 1919) as "Grizzly Peak rhyollte" and "Red Mtn rhyollte." AU 
evidence obtained by writers Indicates "Red Mtn rhyolite" is merely a part of 
"Grizzly Peak rhyollte" which has been affected by mineralizing solutions. The 
name "Grizzly Peak rhyollte" was discarded to avoid confusion with a mtn 
of that name several m l to S. The Grizzly Mtn rhyollte Is Tert. 

tGrlzzly Peak andeslte. 
Pliocene: Western California (San Francisco region). 
A. C. Lawson and C. Palache, 1902 (Callt Univ. Pub., Dept. GeoL Bull , vol. 2, 

p. 379 and raap). A thick accuraulatlon of lava flows, which for moat part 
are of different petrographlc type frora underlying basalts, and should be classed 
aa andealtea. Though of rather varied character they are grouped together under 
name Grizzly Peak andesite. As mapped they include certain subordinate fiows 
of baaalt and Intercalations of tuff. There are two rather distinct facies of the 
andeslte; the lower one a medium-textured holocrystalllne rock; the upper a 
dense compact rock, frequently glassy, with a prevailingly porphyritic habit, 
aggregating 175 to nearly 300 ft. [As mapped the Grizzly Peak andeslte rests 
on rhyolite tuff and is overlain by Slestan fm. As mapped It forms Grizzly 
Peak, In Berkeley Ililla.] 

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193). [I'he andesite 
of Grizzly Peak is Included In Moraga fm., according to definition of Moraga, and 
as mapped] 

Gr izz ly P e a k rhyoUte . 

T e r t i a r y : C e n t r a l Co lo rado (Chaffee a n d L a k e C o u n t i e s ) . 

J. V. HoweU, 1919 (Colo. Geol. Surv. Bull. 17). Grizzly Peak rhyolite—Gray flne-
gralned, easily weathered rock In which are embedded innumerable fragments of 
gneisa, achist, and other older rocks. Color light gray to brown. Texture 
that of rhyolite porphyry to pltchstone. In absence of conclusive evidence it 
seems fairly safe to consider this rhyolite to be of Tert. (Eocene?) age. I Map 
shows Grizzly Peak, Chaffee Co., In midst of this mass of rhyollte.] 

T h i s n a m e h a s been d i s c a r d e d by J . T . S t a r k a n d P . P . B a r n e s , a s ex

p l a i n e d u n d e r Gr izz ly M t n rhyo l i t e . 
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G r o a t s a n d s t o n e bed. ( I n P i e r r e sha l e . ) 

Uppe r C r e t a c e o u s ; N o r t h e a s t e r n W y o m i n g a n d s o u t h e a s t e r n M o n t a n a . 

W. W. Rubey. 1930 (U. S. G. S. P. P. 185A). Groat ss. bed.—Ferruginous and 
glauconitic ss. and slltstone, 150 ft, thick in N. part of area. Lies near top of 
Gammon ferruginous memb. of Pierre sh. Named for exposures along Groat 

•Creek In T. 7 S., R. 56 E., Carter Co., Mont. 

Groesbeck do lomi te . 

P e r m i a n : S o u t h w e s t e r n O k l a h o m a a n d c e n t r a l n o r t h e r n T e x a s . 

F. W. Cragin, 1897 (.\m. Geol. vol. 19. p. 357). Oroe.^bcck dolomites.—Laminated 
dolomites overlying Quanah gyp. In Hardeiuan Co., Tex., and Greer Co., Okla. 

N a m e d for Groesbeck Creek , H a r d e m a n Co., Tex . 

G r o s C a p g r e e n s t o n e . 
P^e -Cambr ia i i ( K e e w a t l n ) : W e s t e r n O n t a r i o (Mich ip ico ten d i s t r i c t ) . 

A. P. Coleman nnd A. B. Willmolt 1902 (Toronto Unlv. Studies, geol ser. No. 2, 
p. 8 ; O n t Bur. Mines Rept. 1902-, p. 156). Gros Cap greenstones, Huronian. 

C. R. Van Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 52, p. 151), assigned Gros 
Cap greenatone to Keewatln. 

G r o s s e I s l e m o r a i n e . 

P l e i s tocene ( W i s c o n s i n s t a g e ) : S o u t h e a s t e r n Mich igan . S h o w n on m o r a i n e 

m a p (fig. 7) in U. S. G. S. D e t r o i t folio (No. 205) , p. 9, a l so on m o r a i n e 

m a p (pl. 32) In U. S. G. S. Mon. 53. Na ined for Grosse Is le , n e a r 

D e t r o i t . 

G r o s V e n t r e f o r m a t i o n . 
Midd le C a m b r i a n : N o r t h w e s t e r n W y o m i n g a n d c e n t r a l s o u t h e r n M o n t a n a . 

E. Blackwelder, 1918 (Wash. Acad. Scl Jour., vol. 8, p. 417). Oroa Ventre fm.— 
Greenish and gray calc. shales, with gray, striped conglomeratic and oolitic 
lss., separating overlying Gallatin Is. (as restricted by Hague and his associates) 
from underlying Flathead qtzite. Contains Middle Camb. fossils. [Gives typical 
detailed section (which foots 798 ft.) on W. slope ot Doubletop Peak, In Gros 
Ventre Range, where overlying Gallatin Is. and underlying Flathead qtzite are 
both present] 

G r o t o n g r a n i t e . 
D e v o n i a n : N o r t h e a s t e r n V e r m o n t (Ca l edon ia C o u n t y ) . 

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol, table opp. 
p. 288), listed this name In Dev. of "central Vt.," but without deflnition. 
Quarried In SW. part of Groton Twp, Caledonia Co. 

G r o v e l i m e s t o n e . 
L o w e r Ordov ic i an ( B e e k m a n t o w n ) : W e s t e r n M a r y l a n d ( F r e d e r i c k C o u n t y ) . 

G. W. Stose and A. I. Jonas. 19.35 (Wash. Acad. Scl. Jour., vol. 25, No. 12, pp. 
564-565). Grove la.—The main quarry rock at Le Gore quarry [Frederick Co.]. 
Formerly erroneously called Beekmantown Is. Rests conformably on Frederick is. 
Is probably of Chazy or later age. [Derivation of name not stated in this pub
lication, but authors stated orally that this Is. was named for Grove quarry and 
Grove Station, on B. & 0. R. R., where It Is well exposed in syncllne above Fred
erick Is.] 

G. W. Stose and A. I. Jonas coUected additional fossils from this fm. which proved 
its lower Beekmantown age. 

t G r o v e l a n d fo rma t ion . 
P r e - C a m b r l a n (upi ier H u r o n i a n ) : N o r t h w e s t e r n Mich igan ( C r y s t a l F a U s 

a n d Felch M o u n t a i n d i s t r i c t s ) . 

H. L. Smyth, 1899 (U. S. G. S. 19th Ann. Rept . pt. 3. pp. 114-121, 137-139). 
Qroveland fm.—Ferruginous rocks (qtzites, cherts, and subordinate schists) well 
exposed In central part of sec. 31. T. 42 N., R. 29 W.. In vicinity of abandoned 
Groveland mine. In Felch Mtn dist. The magnetite Is always an abundant con-
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stltuent of fm. The rocks have a general family likeness, which makes it very 
easy In field to distinguish them from all other merabers of tbe Algonkian. 'Ihere 
are two varieties. The usual one consists of quartz and the anhydrous oxides 
of iron, and is generally siliceous, heavy and dark colored ; the other, and rarer, 
is made up essentially of an Iron amphlbole, quite similar to the griinerite of 
Marquette range, with quartz and iron oxides as associates. Thickness 600± ft. 
Immediately overlies Mansfield fm. and Is uncon. overlain by Upper Huronian mica 
schists and qtzites. [On p. 16 of rept above cited, C. R. Van Hise correlated 
Groveland fm. of Crystal Falls dist. with Negaunee fm.] 

According to C. R. Van Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 52, pp. 
304-^05 and chart opp. p. 598), the typical Groveland fm. of Felch Mtn 
dist. is Vulcan fm., the Negaunee fm. is absent there, and "name Grove
land is discarded." 

Guadalupe group. 
Permian: Western Texas. 

G. H. Girty, 1902 (Am. Jour. Scl, 4th, vol. 14, pp. 363-368). Not only are these 
faunas very different from any known In America elsewhere, but they give evi
dence of being later in geologic time. For this reason I propose to give them a 
regional name, which shall be employed In a force slrallar. to Mississippian and 
Pennsylvanian. For this none more appropriate than one derived from locality 
where they were first discovered can be found, and term Guadalupian Is suggested. 
The strat . limits of Guadalupian period will have to be determined on Intrinsic 
evidence. At present it seems to include the whole section a t S. end of Guadalupe 
Mtns. but the central fauna will be that of the "white" and "dark Permian" 
as described by Shumard. [The faunas to which name was applied were obtained 
from 1.700 to 1,800 ft. of Is. (afterwards named Capitan Is.), underlain by 2,000 
to 2.500 ft. of yellow quartzose ss., underlain by 500 or more ft. of thin-bedded 
black Is., the ss. and basal Is. being afterward named Delaware Mtn fm. The 
basal Is. (now known as Bone Spring Is.) Is, because of faunal and Uthologlc 
differences, now excluded from Delaware Mtn fm., with which it is uncon,, and 
therefore may not properly be a part of Guadalupe group, although included In 
original definition. At time "Guadalupian" was Introduced the Bone Spring Is. 
had yielded only a few fossils.] 

G. H. Girty, 1908 (U. S. G. S. P. P. 58, pp. 10-11). Ouadalupian aeries.—Includes 
Capitan Is. and Delaware Mtn fra. Appears to be younger than Hueco fm. Over
lying fm. undet , being absent in Guadalupe Mtns. 

Adopted as group term to include, originaUy, Capltan is. and Delaware Mtn 
fm., which are characterized by unique fauna of Perm. age. Now known 
to uncon. underlie Castile gyp. (also of Perm, age), and considered to be 
in part younger and in par t contemp. with beds that have been de
scribed as Hueco Is. The Delaware Mtn fm. of Delaware Mtns is now 
known to include in its upper part the time equlv. of Capltan Is. of 
Guadalupe Mtns. (See repts by P. B. King, 1934 (Geol. Soc. Am. BuU., 
vol. 45, pp. 697-793), and W. B. Lang, 1935 (A. A. P. G. Bull , vol. 19, 
No. 2) and 1937 (A. A. P. G. Bull., vol. 21, No. 7).) 

Named for Guadalupe Point, S. end of Guadalupe Mtns, El Paso Co. 

Guallava sandstone. 

Oligocene: Costa Rica. 

W. H. DaU, 1898 (U. S. G. S. 18th Ann. Rept , pt. 2, p. 342). 

G u a n a j u a t o cong lomera t e . 
T e r t i a r y : Mexico. 

C. W. Botsford. 1909 (Eng. and Mln. Jour., vol. 87, p. 891). 
A. Wandke and J. Martinez, 1928 (Econ. GeoL, vol. 23, p. 9 ) . 

G u a n i c a cora l reefs . 

T e r t i a r y : P u e r t o Rico. 

C. P. Berkey, 1915 (N. Y. Acad. Scl. Annals, vol. 26, p. 17), 
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G u a n t a n a m o sha le . 
Oligocene or M i o c e n e : Cuba . 

N. H. Darton, 1926 (Wash. Acad. Sci. Jour., vol 16 p. 327). 

G u a r a c a r a l imes tone . 
M i o c e n e : T r i n i d a d . 

G. A. Waring, 1926 (Johns Hopkins Unlv. Studies In gcol. No. 7, p. 56). 

G u a r d a r r a y a i n t r u s i o n . 

Age ( ? ) : Mexico . 

J. E. Spurr and G. H. Garrey, 1908 (Econ. Geol, vol 3, p. 694). 

G u a s o Umestone . 
E o c e n e : Cuba . 

N. H. Darton, 1926 (Wash. Acad. Sci. Jour., vol. 16, p. 327). 

G u a y a b a l l imes tone . 

C r e t a c e o u s : P u e r t o Rico . 

G, J. Mitchell, 1922 (N. Y. .4cad. Scl. Scientific surv. of Porto Rico and Virgin 
Islanda, vol. 1. pt. 3, p. 258). 

G u a y a b a l f o rma t ion . 

E o c e n e : Mexico. 

W. S. Cole, 1927 (Bulls. Am. P a l , vol 14, No. 51, pp. 0, 9). 

G u a y a m a ser ies . 
C r e t a c e o u s : P u e r t o Rico. 

E. T. Hodge, 1920 (N. Y. Acad. Scl. Scientific surv. Porto Rico and Virgin Islands, 
vol. 1, pt. 2, p. 142). 

G u a y n a b o f o r m a t i o n . 

C r e t a c e o u s : P u e r t o Rico . 

H. A. Meyerhoff, 1931 (N. T. Acad. Set. Seientltic surv. Porto Rico and Virgin 
Islands, vol. 2, pt. 3, p. 275). 

G u b i k s a n d . 

P l e i s t o c e n e : N o r t h e r n Alaska . 

F. C. Schrader, 1902 (Geol Soc. Ara. BuU., vol. 13, pp. 233-252). Goobic sands.— 
Surflcial deposit of flne-grnlned brownish Pleist aand or loam, 10 to 15 ft. thick. 
Rests uncon. on Colville series. (Derivation of name not stated.] 

F. C. Schrader, 1904 (U. S. G. S. P. P. 20, p. 93). Gubik sand.—Surflcial deposit 
of brownish sand or loam with some si l t ; 10 to 15 ft. thick. Supposed to be 
Pleist. Uncon. overlies ColvlUe series. Named for Eskimo name of Colville River, 
along which it forms the surflcial terrane of the coastal plain. 

Gue lph do lomi te . 

S i l u r i a n : O n t a r i o . 

J . Hall, 1852 (Pal. N. Y., vol. 2, pp. 340, 341). Gait Is.—The fossils from Gait, 
Canada West, are peculiar, being nearly all new species, and, with one or two 
exceptions, different from those within the limits of N, Y. In 1848 I visited 
the locality and obtained many other species. From nature of the Is., which 
appeared to succeed the well-characterized Is. of Niagara Falls, and frora similarity 
of some of the fossils with those ot Onondaga salt group of N. Y., I was inclined 
to refer the tm. to base of latter group. A simple inspection of plates 79-84 
"will show that these fossils are typical of a distinct period from that of Niagara 
group; and though the few species yet known from base of Onondaga salt group 
of N. Y. seem scarcely suflBcient to indicate a well-marked period, or to claim posi
tive identity In age with those of the Gait Is., yet we are compeUed either to 
regard them thus, or to rank the latter as a group entirely distinct frora any yet 
recognized. The Gait fosslla as a group are not only distinct from those of 
Niagara period, but equally distinct from those of succeeding geological periods 
of Lower and Upper Helderberg Iss. They do iu fact make a nearer approach 
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to those regarded as devonian types than to any group of silurlan age; and yet we 
are able to prove their position to be quite below the Is. holding Pentamerua 
galcatua and numerous -other silurlan species which characterize the isa. a t baae 
of the Helderberg. And whether we regard them as of the age of Onondaga 
salt group or not, we know that they lie above the strata typified by the numerous 
fossils already described as belonging to Niagara group, and strictly should form 
no part of that group. It Is true, nevertheless, that In many places to W. of 
Cabot Head the Niagara group Is very similar in Uthologieal character to 
Onondaga salt group, though less argi l l , and never friable, as some beds of lat ter 
are. [In a footnote on p. 341 of vol cited above appears the following quotation 
frora letter by Mr. [.-v.] Murray to Mr. [Wm.] Logan, the Geologist of Canada, 
dated Dec. 24, 1850: "With regard to the age of the group of rocks which 
appear at Gait, and which Mr. Hall proposes to class as a part of the Gypsiferous 
[tOnondaga salt group] Instead of the Niagara fm., this season's examination has 
tended to show, that his suggestion Is founded upon correct data." Other por
tions of Murray's letter were published by Hall in Pal. N. Y., vol. 3, 1859.] 

J . D. Dana, 1857 (Canadian Nat. and Geol, vol 1, p. 411), included Oalt Is. In 
Onondaga period, but placed it beneath Onondaga salt group. 

W. E. Logan, 1863 (Canada Geol Surv. Repts. Prog. 1843-63, pp. 336-344). 
Ouelph fm.—In Canada the Niagara rocks are succeeded by a aeries of s t ra ta 
which appear to be wanting in N. Y. Tbey are largely developed in neighborhood 
of Guelph and Gait, and we have designated the seriea as Guelph fm. It conslsta 
of very fosslUferous light-colored dolomites (drab, reddish, buff, Ught-gray and 
whitish), often very porous, has small drusy cavities, and frequently la made up 
of brilliant crystalline strongly coherent grains. Approx. thickneaa 160 ft. Over
llea brown bituminous strata and black, hard, compact bituminous dol. Underlies 
Onondaga salt group. The Guelph fm. appears to he absent from N. Y., and in 
Canada It probably has the form of a great lenticular mass, the limit of which btw. 
NIogara and Guelph is uncertain, though it appears to extend beyond Ancaster. 

E. J . Chapman, 1863 (Canadian Jou r , n. s., vol. 45, pp. 215-216). Many fossils of 
Ouelph fm. are identical with those of Niagara beds, but others appear to be 
conflned to this fm. At present Guelph fm. can only be regarded as a provisional 
group, its strata appearing more or less to merge into underlying Niagara beda, and 
In aome localitlea, alao, to offer a passage Into Onondaga deposits. 

J. D. Dana, 1864 (Manual of geo l ) , used Salina period to replace his Onondaga 
period, and included in his Salina period, but below his Onondaga salt group, the 
Ouelph epoch, or that of ihe Ouelph and Oalt lss. 

J. HaU, 1865 (Am. Jour. Scl, 2d, vol. 39, pp. 353-355), included Oalt or Guelph Is. 
of Canada in Niagara group, stating that as it includes an entirely different set 
of fossils from Niagara is. he very naturally Inferred it belonged to next higher 
fm., Onondaga salt group. [In 1867 (N. Y. State Mus. Nat. H i s t 20th Ann. Rept-, 
pp. 305-308) Hall still considered the Is. at Gait to be "clearly above the great 
Niagara Is. of the falls," but he Included It In his Niagara group.] 

A. L. Arey, 1892 (Rochester Acad. Sci. Proc , vol 2, pp. 104-107), announced "dis
covery of the strata of the Guelph fm. In Rochester, N. Y.," where it consists of 
4 ft. of dark-gray mag. Is. overlying typical Niagara Is. 

H. Rles, 1899 (N. Y. State Geol. 17th Ann. R e p t ) . The upper memb. of this fm. 
[Niagara Is., now caUed Lockport dol]- is known as Guelph Is., but it is not coex
tensive with lower memb. It forms a lenticular bed about 20 ml. long and extends 
frora Rochester westward. 

J. M. Clarke and C. Schuchert, 1899 (Scl, n. s., vol. 10, pp. 874^78) , included 
Guelph dol. in Niagaran but excluded it from Lockport dol , as did J. M. Clarke 
1900 and 1902; A. W. Grabau 1901, 1902, 1906, 1908, 1909; E. O. Ulrlch and 
C. Schuchert 1902 ; C. Schuchert 1903 ; J. M. Clarke 1903 ; C. A. Hartnagel 1903, 
1905, 1908, 1912 ; and G. H. Chadwlck 1908. 

J. M. Clarke, 1902 (N. Y. State Mus. Bull. 52, pp. 433-434), referring to fauna col
lected by Prof. Arey at Bochester, stated : I t Is thus clear the fauna is not simply 
a local expression of a late stage of Lockport dol. fauna, but represents the true 
Guelph fauna ot Ont. In 1903 (N. Y. State Mus. Bul l 69, p. 865) Clarke recog
nized two Invasions of Ouelph fauna In N. Y., the flrst of which entered frora the 
W., penetrated as far E. as Orleans Co., and then retreated ; the second Invasion 
reached as far E. aa vicinity of Rochester, and waa aeparated from flrst invasion by 
an Interval during which 30 to 40 f t of Niagaran dolomites was deposited. In 1903 
(N. Y. State Mus. Mem. 5, pp. 9-13) J. M. Clarke and R. Ruedemann named the 
rocks containing these two invasions of Guelph fauna the Upper Shelby dol and 
Lower Shelby dol , which they appear to have Included in Lockport dol , although 
Clarke the same year (N. Y. State Mus. Hdb. 19) excluded Guelph from Lockport 
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and included his Upper Shelby nnd Lower Shelby dolomites In the Guelph. (See 
under Shelby dol.) Several geologists had expressed uncertainty aa to whether the 
Guelph was present at Niagara Falls, but In 1906 (N. Y. State Mus. 58th Ann. Rept., 
1904, vol 1, p. 18) J. M. Clarke stated that Guelph fauna had been found in upper 
layers of the dolomites lying above crest of the falls and forming the reefs of the 
upper rapids. 

C. A. Hartnagel, 1907 (N. Y. State Mus. Bull. 114), Included in Lockport dol. of 
Rochester and Ontario Beach quads, the beds containing the Guelph faunas. (See 
his .section under Shelby dol.) He s ta ted: "The Guelph fauna is an alien fauna 
from the west, which temporarily displaced the Lockport fauna." In 1908, how
ever, Hartnagel and D. H. Newland (N. Y. State Mus. Bul l 123) excluded Guelph 
dol from Lockport dol. but Included It In Niagaran. 

E. O. Ulrlch. 1911 (Geol. Soc. Am. Bul l , vol. 22. pl. 28), included Guelph in upper 
part of Lockport dol . while C. A. Hartnagel in 1912 (N. Y. State Mus. Hdb. 19), as In 
former years, excluded Guelph from Lockport dol. In U. S. G. S. Niagara folio. No. 
190, 1913, the Lockport dol. includes any Guelph element that may be present there. 

M. Y. Williams and W. A. Parks. 1913 (Canada Geol Surv. Guidebook 4), excluded 
Guelph fm. from Niagara, as did Williams in 1914 (Canada Geol Surv. Summ. Rept. 
1913, pp. 179-188). 

C. Schuchert 1914 (Geol Soc. Am. Bul l , vol. 25, p. '308), stated that In highest beds 
of Lockport dol. In Niagara (5orge are the precursors of Guelph fauna. 

R. S. Bassler, 1915 (U. S. Nat. Mus. Bull 92, vol. 2, pl, 4) , Included Guelph In the 
Lockport, 

M. Y. Williams, 1916 (Geol. Soc. Am. Bul l , vol. 27, pp. 148-149), excluded Guelph 
from Lockport and called top memb. of Lockport the Eramosa bed^, on which be 
stated the Guelph rests conformably. In 1919 (Canada Geol. Surv. Mem. 111. 
No. 91 geol. ser.) Williams defined Guelph fm. as intermediate btw. Niagara group 
below and Cayugan group above, and deflned top of Lockport dol (and Niagara 
group) as consisting of Eramosa beds. 

E. R. Cumlngs. 1922 (Hdb. Ind. Geol. pt. 4, p. 456), stated he believed the Guelph 
faunas, which began to invade In Lockport time, continued to live on In a sea of 
gradually increasing salinity, long after Lockport time and conditions had passed. 

E. O. Ulrlcli and R. S. Bassler, 1923 (Md, Geol. Surv. SH vo l ) , included Guelph In 
Lockport (as did C. Schuchert In 1924 ed. of his Textbook of geol, p. 264). On 
pp. 259-260 of Md. Geol Surv. S i l vol. Ulrieh and Bassler called attention to "weU-
estahlished presence of the Guelph fauna in Orleans Co., N. Y.. within 12 miles of 
Lockport, hence well within the area that raay Justly be regarded as containing the 
typical expression of the Lockport dol. The Guelph fauna has also been found to 
the east, at Rochester, where most of the fossils described as belonging to this 
fauna hy Clarke and Ruedemann were collected. Its horizon has also been estab
lished in the gorge section at Niagara Falls. At all these and other places in N. Y. 
it occurs in the upper par t of tbe series of dolomitic lss. to which the term Lock-
port Is. was originally applied. Whatever of stratigraphic significance we may 
give to the one or more zones containing the Guelph fauna, the fact remains that 
these zones are included in the Lockport. It is for this reason mainly that we 
have decided to atiandon the term Chicago group, and to use instead the older name 
Lockport for the upper of the two groups into which the Niagaran series is here 
divided." [Ulrlch and Bassler used their Lockport group as a time terra, and in 
Central States included in it all beds from base of Laurel Is. to top of Louisville Is., 
which they classified as of post-Guelph and pre-Cayuga age ] 

T h e beds to w h i c h Gue lph fm., G u e l p h beds, O u e l p h Is., a n d Gue lph dol. 

h a v e been app l i ed h a v e usuaUy been Included In N i a g a r a g r o u p . I n 

O n t a r i o t b e y h a v e u s u a l l y been t r e a t e d a.s a d i s t i n c t fm. In N. Y. t h e 

beds c o n t a i n i n g t h e Gue lph foss i l s a r e t r e a t e d by U. S. Geol. S u r v e y a s 

an ind iv is ih le po r t i on of u p p e r p a r t of L o c k p o r t dol. ( S e e u n d e r N i a g a r a 

g r o u p and Lm-kport dol .) 

G u e n e t t e g r a n i t e ap l i t e . 
P re -Camhr i a i i : Qiioliec. 
F. F. Osborne. 19:!,j (Quebec Bur. Mines Rept Minister Mines 1934-35, p t E, pp. 

18, 19, 25, map). 

G u e r n s e y f o r m a t i o n . 

Missis. ' iippinn : S o u t h e n s t e r n W y o m i n g ( H a r t v i l l e u p l i f t ) . 

W. S. T. Smith arid N. H. Darton. 1903 (U. S. G. S. Hartville folio, No. 91). Ouernscy 
fm.—Massive gray Is., underlain by ss., with 3 to 20 f t ot conglomeratic qtzite at 
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base. Thickness of fm. 75 to 200 ft. Contains Miss, foaslls. Uncon. underlies 
Hartville fm. and rests uncon. on Algonkian Whalen group and also on Intrusive 
gi'anites of Algonkian ( ?) age. [Mapped around town of Guernsey.] 

f G u e r t i e sand . 
See O c r t y sand , t h e a p p r o v e d speUing of t h e g e o g r a p h i c n a m e . 

t G u e y d a n f o r m a t i o n . 

T e r t i a r y ( l o w e r Miocene or Ol igocene) : S o u t h e r n T e x a s c o a s t a l p l a in . 
T. L. Bailey. March 28, 1924 (Scl, n. s., vol. 59, pp. 299-300). Gueydan fm.—Consists 

of (descending) : (1) Brownlsh-plnk lati te or andesite tuff; (2) in places a bed of 
pink and green mottled massive bentonitic c lay; (3) yellowish-whlte trachyte tuff; 
(4) at base a coarse cgl. 20 ft. thick. Uncon. underlies Oakvllle ss. and uncon. 
overlies Frio fm. Named for exposures on Gueydan ranch and survey, in SE. part 
of McMulIen Co., Tex. 

T. L. Bailey, 1926 (Unlv, Tex. Bul l 2645). Oueydan fm.—Volcanic tuffs interbedded 
with fluviatile deposits which have been derived mainly from these tuffs. Occupies 
strat . position htw. Frio clay (redefined by writer) aad OakvlUe ss. Divided into 
3 members, named (descending) Chusa memb., Soledad memb., and Fant raemb. 

Same as Catahoula tuffr Catahoula has priority, and "Gueydan" has been 
discarded. 

Gueydan group. 
Oligocene and Mloeene(?) : Southern Texas coastal plain. 
F. B. Plummer, 1933 (Univ. Tex. BulL 3232, pp. 5.30, 700-727). Miss EUIsor has 

identified ahout 80 typical Vicksburg species of Foraminifera from lower OUg. 
subsurface strata of Tex. The Ollg. beds above this Vicksburg zone carry faunas 
of younger age and constitute a major part of OUg. section in Tex. The name 
Vicksburg group Is therefore likely to be misleading. Oueydan group is proposed 
to designate all s t rata btw. Fayette fra. (Eo.) and Oakvllle tm. (Mio.). Gueydan 
of Bailey (applied to the clays and tuffs of SW. Tex. now referred to Catahoula) 
has been dropped In favor of older name, and Oueydan is therefore available 
and appropriate to apply to aU strata btw. Fayette below and Oakvllle above. In 
East Tex. the group comprises only Catahoula fm. In SW. Tex. it is divided 
Into Frio fra. below and Catahoula fm. above. In subsurface sections In deep 
wells along the coast It Is divided Into (descending) : Catahoula (lower Mio. or 
upper Olig.) ; unnamed subsurface strata of ralddle Olig. age (Discorbia zone, 
Heterostegina zone, and Marginulina zone) : Frio (middle or lower Ollg.) ; and 
subsurface Vicksburg s t ra ta (lower Olig.). The subsurface ralddle Ollg. atrata may 
be the down-dip extenalon of lower and middle part of Catahoula fm. in outcrop. 

Gui l ford s l a t e . 
S i l u r i an ( ? ) : S o u t h e a s t e r n Vermont . 

C. H. Hitchcock, 1912 (Vt. State Geol. 8th Ann. Rept., p". 127). S I known as 
Guilford al. In early days was later known as Leyden phyllite. 

Guilmette formation. 
Middle Devonian: Western Utah (Gold HIU district) . 
T. B. Nolan, 1930 (Wash. Acad. Scl. Jour., vol 20, No. 17, Oct. 19, pp. 421-432). 

Guilmette fm.—Chiefly dol. but contains a number of thick Is. beds and several 
lenticular brownish sas. The most characteristic dol. Is a flne-gralned rock, dark to 
medium gray on fresh fracture, weathering lighter shades of gray and containing 
numerous vugs almost completely filled with white coarsely crystalline dol. Also 
contains striking dark dolomites fllled with fragments of tubular corals. Thickness 
890 to 1,200 ft. Is uncon. overlain by Madison Is. (early Miss.), and uncon. overUea 
Simonson dol. Named for exposures in Guilmette Gulch, Gold HUl region. 

See also U. S. G. S. P. P. 177, 1934. 

Giiines limestone. 
Oligocene or Miocene: Cuba. 

R. H. Palmer, 1934 (Jour. Geol, vol. 42, No. 2, p. 134). 

Gulf series (or epoch). 
The provincial series of Upper Cret. sediments of Southwestern States 

and the time covered by their deposition. For deflnition see U. S. G. S. 
BuU. 769, p. 59. 
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tGulf group. 
Tertiary : Gulf Coastal Plain. 
See under tAtlantic group. 

tGullette BlufC beds. (In Wilcox group.) 
Eocene (lower) : Southwestern Alabama. 

J. E. Brantly, 1920 (Ala. Geol Surv. Bull. 22, pp. 148-150). Onllette Bluff beds. 
a name applied to all of Nanafalia fm. above unfossiliferous "Coal Bluff beds." 
Thickness 60 to 175 ft.; at Gullette Bluff 168 ft. Lower 50 ft. characterized 
by Gryphaea thiraae. The top bed of underlying "Coal Bluff beds" consists of 
20 ft. of white to yellow cross-bedded massive sands with blue clay lenses. 
On this the Gullette Bluff beds rest. 

Named for exposures at Gullette Bluff, Wilcox Co. 

Gunflint iron-formation. 
Pre-Cambriau (middle Huronian) : Nortlieastern Minnesota (Gunflint Lake 

region and Vermilion district) . 

C. R. Van Hise and J. M. Clements, 1901 (U. S. G. S. 21st Ann. Rept , pt. 3, pp. 
401—409, map). Ounflint fm.—Iron-bearing; carbonated slates, ferruginous slates, 
and JaspiUtes. To SW. changes to coarse ampliibolitic and inagnerltic quartz 
rock and a banded rock containing pyroxene and chrysolite. Basal fm. of upper 
Huronian (Aniraikle series), of Algonkian system. Underlies upper Huronian si. 
[Rove s i ] and lies uncon. above Knife slates. 

J. M. Clements. 1903 (U. S. G. S. Mon. 45. pp. 374-387, etc.). Gunftint fm.— 
An iron-l>earing fm., consisting of bands of ferruginous carbonates, quartz, mag-
netltlc quartz, magnetltlc ore, and augite, hypersthene. Iiornlilende, olivine, 
griinerite. and magnetite rocks, all apparently reprcsenliiig altered forms of some 
original ferruginous rocks. Thickness probably 800 to l.UOO ft. Overlain by 
Rove s i Rests on rocks of different character and of varying age, from Ely 
greenstone to W. to Oclslike cgl and Knife Lake slates still farther W. Occurs 
a t base of Upper Huronian (Animikie) of Algonkian system. Well developed on 
N. shore of Gunflint Lake. 

C. R. Van Hise and C. K. Lelth, 1909 (U. S, G. S. Bull. 300) and 1911 (U. S. G. S. 
Mon. 52), assigned this fm. to upper Huronian, of Al;,:onkian system. 

C. K. Leith, R. J. Lund, and A. Leith. 19:i5 (U. S. G. S. P. P. 184), changed name 
to Ounflint iron-fm., assigned the fm, lo middle Iluroniah, and stated that it is 
of Algonkian type. 

t G u n n l s o n f o r m a t i o n . 

Uppe r J u r a s s i c : C e n t r a l w e s t e r n Colorado. 

G. H. Eldridge, 1894 (U. S. G. S. Anthracite-Crested Butte folio. No. 9) . Ounni-ion 
fm.— Qtzites and shales with a Uttle Is.; at base heavy white qtziie .no to 100 ft. 
thick, usually in a slnple bed ; above I t In some cases succeeded by other ss. 
layers, Is a blue fossiliferous Is, ; remainder of fm. consisis of gray. drab, pink, and 
purple clays and raarls, through which run thin interraittcnt beds of drab Is. 
Thickness 300 to 450 ft. Assiguuient to late .liiratrias is based upon its strat. 
and Uthologic correspondence with .Mhintosaiirus beds on 10. Hanks of Rocky Mtns 
and upon similarity of its molluscan fauna to that of those beds, although lu 
this more western region no vertebrate remains have yet bi'en discovered in i t 
Rests uncon. on eroded Maroon cgls. or on older fms. Underlies Dakota fm. 

C. W. Purlngton, 1808 (U. S. G. S. 18th Ann. Rept. pt. 3, pp. 7.''i,'i!-7G4). Ounni.ion 
ah.—Upper inenib. of Jura ; consists of 700 ft. of giay sliattered siliceous sliales 
with intcrljijdded layers of friable lit^hr-colored ss. Overlies La Plata ss. and 
underlies Dakota ss. in Telluride quad. 

W. Cross. ISOn (IJ. S. G. S. Telluri.le fulio, Mo. 57). L»wer inemli. of Gunnisni! 
fra. is here named La Plata ss. and UPIILT nieinb. is named .MrElnnt fm. Latter 
Is same as Gunnison fm. restricted of I'urington. Thickness t',00-900 ft. 

Accord ing to A. A. B a k e r , C. H . D a n e , aud J . E . Rees ide , .Tr. (U. S. 

G. S. P . P: 1S;3, 1930), the Gunn i son fin. of Cross is .same a s Murrisui i tm . 

N a m e d for cx ix i sures in canyon of Gunn i son River , De l t a and Mesu 

Count ies . 
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G u n n i s o n R ive r s e r i e s . 
P r e - C a m b r l a n : Co lo rado . 

T. S. Lovering and others, 1935 (geol map of Colo.). Gunnison River seriex.— 
Comprises the oldest sed. and ligneous rocks exposed in Colu.. \\liich are con
sidered to he older than and uncon. separatc'd from Needle Mtns group of SW. 
Colo, and the qtzite and schist of Coal Creek. Jefferson Co., eastern Colo., and to 
be much older than I<"ront Ran^^e granite group of Colo. Includes Irviii;,: green
stone, Dubois greenstone. River Portal mica stliist, and Black Canyon schist of 
SW, Colo.; Idaho Springs fm. of eastern and central Colo.; Swandyke hornblende 
gneiss of central Colo. ; and unnamed i^'iieisses, schists, and gri.'enstones in 
different parts of State. Naraed for exposures- In Black Canyon of Gunnison 
River. 

Gui in P e a k f o r m a t i o n . 

C a r b o n i f e r o u s ('t) : C e n t r a l W a s h i n g t o n (.Snohomish C o u n t y ) . 

C. E. Weaver, 1912 (Wash. Geol Surv. Bull 7, pp. .34-50). Ounn Peak fm.— 
Mctamorphosetl qtzites, slates, schists, interbedded- volcanic flows, crystalline Is., 
and couKloineratic qtzite. Thickness 10.000 ft. i\'o fossils, but In composition 

. and general appearance very closely resembles Cache Creek fni. of B. C. which i.s 
known from fossils to bo Carbf.; therefore provisionally assigned to that period. 
Named fur Guiin Peak region. 

G u n p o w d e r g r a n i t e . 

P r e - C a m b r i a n : N o r t h e a s t e r n M a r y l a n d ( B a l t i m o r e C o u n t y ) . 

E. B. Knopf and A. I. Jonas, 1929 (Md. Geol. Surv. Baltimore Co. Rept , pp.. 104, 
125). Gunpowder granite.—Medium-grained potassic jiranitc that contains biotite 
and muscovite In varying' proportions. Intrudes Glenarm series. Is assigned to 
late prc-Canih. Named for line outcrops along Gunjiowder Falls. 

t G u n s i g l i t f o r m a t i o n . ( I n Cisco g roup . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s . 

F. B. Plummor. 1919 (A. A. P. G. Bull., vol 3, pp. 133-145). Ounsight fm.— 
Shales, sandy shales, and thin lss., ajiprox, 100 ft. thick, underlying Breckenridge 
fm. and overlying Buut'cr fm. Top nieinb. is Ouusight Is., which forms a con
tinuous ledge where not obscured by overlying sands and cgls. 

I nc luded in G r a h a m fm. 

N a m e d for Guns igh t , S t e p h e n s Co. 

G u n s i g h t l i m e s t o n e m e m b e r (of G r a h a m f o r m a t i o n ) . 
I ' e i iusy lv i in ia i i : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer. 1919 (A. A. P. G. Bul l , vol 3, pp. 133-145). Onn.tight Is. is top 
nieinb. of Guusii.'ht fni. [See 1919 entry under ^Gunsight fm.] 

F. B. Plummer and R. C. .Moore, 1922 (Jour. Geol. vol 30, pp. 24. 31 ; Univ. Tex. 
Bull. 2132. pp. 12U, 127-137. charts, etc.). Ounsight Is.—A raemb. of Graliam 
fm. (of Cisco group) in Brazos River Valley. Is Campophyllum bed of Drake. 
Varies somewhat in different counties, but usually consists ol" two thin Is. la.vers 
separated by 20 to 60 ft. of yellow sh. Overlies South Bend sh. and uuderli.'s 
Wayland ah. [In sections given in this rept the upper Is. is 1 to 20 ft. thick, tbe 
lower Is. 1 to 12 ft. thick, and the separating beds 1 to 60 ft. thick.] 

Named for Gunsight, Stephens Co. 

Qunstock gneiss. 
A g e ( ? ) : E a s t e r n New H a i u i w h i r e (Winnipe .sa i ikee q u a d r a n g l e . L a k e 

W i n n i p e s a i i k e e r e g i o n ) . 

L V. Pirsson and H. S. Washington, 1906 (Am. Jour. Scl, 4th, vol 22. p. 505i. 
The igneous rocks of Belknap massif are in contact with Jiiieaceons gneisses aloIl^; 
W. bdy. They constilute a distinct fm. \\'ortliy of special stud.v.. .Since lower 
valley of Gunstfiek River is cut In this gneiss we may iji-ovisidnally, for inirposes 
of reference, term it Ounstock gneiss. [Petrographlc and chemical descriptions J 

file:////liich
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Gunter sandstone meinber (of Van Buren formation). 
Lower Ordovician (Beekmantown) : Central Missouri. 

S. H. BaU and A. F. Smith. 1903 (Mo. Bur. Geol and Mlnea vol. 1, 2d ser., p. 26). 
Gunter ss.—Fine to coarse-grained ss., lu places siliceous. In places qtzitic, 0 to 18 
ft. thick; the 3d ss. of Swallow. Uncon. overlies Proctor Is. and underlies 
Gasconade Is. in Miller Co. 

Subsequently tbe lower 35 to 235 ft. of Gasconade fm. was, for faunal 
reasons, split off from the Gasconade and named Van Buren fm. The 
Gunter is now included in the Van Buren. 

C. L Dake, 1930 (Mo. Bur. Geol. Mines vol. 23, 2d ser., p. 148). Ulrlch has 
questioned vigerously tlie propriety of using Gunter tor the basal sss. of next 
younger beds [Van Buren] above the Eminence In SE. Mo., on grounds they are 
not of same age as the Gunter of type section at Hahatonka [Gunter or Hahatonka 
Springs, Camden Co., Mo.]. Since these beds are basal deposit of an encroach
ing sea, over an eroded landmass. It la to be presumed they are not everywhere 
of exactly same age, any more than, for example, the basal beds of the St. Peter. 
That these sands do, however, mark the base of a single encroachment of the sea, 
seems to writer to he rather clearly established. This seems to be borne out 
by nearly continuous tracing in deep wells. In which typical Van Buren residues are 
recovered from Just above a ss. that occupies strat. position of the Gunter. I t Is 
believed the usage of Ounter for the ss. lying btw. the Eralnence (including 
Proctor) and the Van Buren is quite Justifled in SE. Mo. 

G u r a b o f o r m a t i o n . 

M i o c e n e : D o m i n i c a n Repub l i c . 

C. J. Maury, 1919 (Scl, n. s., vol 50. p. 591). 

Gurnee formation. (In PottsviUe formation.) 
Pennsylvanian: Central northern Pennsylvania (Tioga County). 

G. H. Ashley and S. H. Cnthcart, 1932 (Pa. Topog. and Geol Surv. Bull 102A, p. 6) . 
Gurnee fm.—Ss., black sh., and flre clay, with 3-toot coal bed In upper part. 
Thickness present 30 to 200 ft. Forms upper part of Pottsville in Tioga Co. 
Overlies Sharon cgl Type loc. vicinity of Gurnee [Tioga Co.]. 

G u t h r i e do lomi te . 
P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( K i n g C o u n t y ) . 

M. G. Cheney, 1929 (Unlv. Tex. BuU. 2913, p. 26, pl. 1). (hithrie dol—Two beds 
of white dol, upper of which Is 1 to 6 tt. thick and locaUy fosslUferous. The 
lower memb. Is usually separated from the upper by a sandy gyp. 1 to 5" ft. 
thick. It grades locally into gyp. This merab. Is usually 1 tt. thick, but in some 
areas at tains a thickness of 5 ft. Underlies town of Guthrie, King Co., and 
outcrops along South Wichita River or Salt River E. of the town. Included In 
Double Mtn group. Younger than Quanah gyp. and older than McCauIley do t 
ot Fisher Co. 

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull., vol. 13, pl. 9, p. 948). 
Guthrie dol. lies 150 ft. below Childress dol and 90 tt. above Acme dot , and 
In midst of Dog Creek sh. Interval The Acme dol. can be correlated with 
reasonable certainty with McCauIley beds of Fisher Co. 

G. H. Norton, 1929 (A. A. P. G. Bul l , vol. 13, pp. 955-956). Some geologists cor
relate Guthrie do l with Aspermont dol.; others believe Guthrie Is older than 
Aspermont. 

G u t h r i e Creek me inber (of H a r r o d s b u r g l i n i e s t o u e ) . 

M i s s i s s i p p i a n : S o u t h e r n I i id la i ia . 

P. B. Stockdale. 1929 (Ind. Acad. Sci. Proc . vol 38. pp. 233-242). Guthrie Creek 
memb. of Loicer Harrodsburg la.—Calc. sh. to shaly Is., blue gray, weathering 
light yellow ; in places sandy. Top memb. of Lower Harrodsburg. Thickness 2 
to 10 ft. Overlies l.,<'esville Is. and underlies the more massive, more regular Is. 
of the Upper Harrodsburg. Named for exposures along Guthrie Creek, in SE. 
par t of Lawrence Co. 
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G u t o s k e y s a n d . 

E o c e n e ( J ackso r i ) : S o u t h e r n c e n t r a l T e x a s ( A u s t i n C o u n t y ) . 

L P. Teas, 1933 (A. A. P. G. Bul l , vol. 17, No. 12, pp. 1461, 1464). Gutoskey 
sand (subsurface) is in basal 40 ft. of Whitsett fm., and is 17 ft. thick. 

G u t t e n b e r g l imes tone m e m b e r . 

Midd le Ordov ic i an ( T r e n t o n ) : N o r t h e a s t e r n Iowa , n o r t h w e s t e r n I l l i no i s , 

s o u t h e a s t e r n M i n n e s o t a , a n d s o u t h w e s t e r n Wiscon.sin. 

G. M. Kay, 1928 (Scl, n. s., vol 67, p. 16). Guttenberg Is.—Middle memb. of 
Decorah fm. At type section (In bluff of Miss. River Just NW. of town of Gutten
berg, Clayton Co., Iowa) it consists of 15 /̂̂  ft. of brownish fine-textured Is. 
Northward from this locality this Is. grades Into sh. In NW. 111. the Guttenberi; 
is the "oil rock"' memb. at base of Galena fm. In SE. part of outcrop in Iowa the 
Iss. have been Irregularly dolomltlzed. Fossils are of basal Trenton (Rockland) 
age. Is overlain by Ion raenib. and underlain by Spechts Ferry memb. I See 
also Kay, Jour. Geol, vol 37, No. T, Oct.-Nov. 1929, pp. 030-671, who stated 
this raerab. corresponds to "Cienodonia bed" of Minn, and is of late Black Klver 
age.] 

T h i s m e m b . h a s beeu s l igh t ly redefined by K a y . See 1935 e n t r y u n d e r 
S p e c h t s F e r r y m e m b . H i s 1935 r ep t inc luded t h i s m e m b . In T r e n t o n . 

G. M. Kay, 1935 (Rept. 9th Ann. Field Cont Kans. Geol Soc, p. 295), showed 
his Guttenberg raerab. as present in SE. Minn, and NW. 111. On p. 280 he 
showed his Guttenberg memb. as composing all of his restricted Deeorah present 
near Platteville, Wis. 

G u y a n d o t s a n d s t o n e s . ( I n Sewel l f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

M. R. Campbell, 1902 (U. S. G. S. Raleigh folio. No. 77). Guyandot ss. lentil of 
Sewell fm.—Coarse heavy-bedded ss. or ci^l, 0 to luO ft. thick, lying about 15(J ft. 
above base of Sewell tin. and 80 to 100 ft. below Harvey cjjl. lentil Well ex
posed along Guyandot River from Pineville [\\"yomlng Co.] to Gilbert [Mingo Co.]. 

R. V. Hennen and R. M. Gawthrop. 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 196). Loicer Guyandot ss.—Persistent, massive to current-
bedded, medluni-graliied, grayish white to li.uht gray. 0 to 50 ft. thick. Underlies 
Sewell A coal, lies 0 to 5 t t above Sewell ("Davy") coal, and lies 3 i ± ft. below 
Guyandot sa. Forms steep slopes'and cUffs. 

G u y e f o r m a t i o n . 

M i o c e n e : C e n t r a l W a s h i n g t o n ( S n o q u a l m i e q u a d r a n g l e ) . 

G. O. Smith and F. C. Calkins, 1900 (U. S. G. S. Siioqualraie foUo; No. 139). 
G-uye fm.—Shales, sss.. grits, s i , and cgls. with a little Is. and chert, and with 
interbedded basalt and rhyolite flows. Thickness 0 to 3.500 ft. Well exposed 
on Giiye Creek. Known only In NW. 14 of Snoqualmie quad. Not found in 
contact with other Mio. sed. tmL (Ellensburg). Flora (identified by F. H. 
Knowlton) indicates probable Mio. age. Uncon. overlain by Keechelus volcanics. 

G u y e t fo r ina t ion . 
M i s s i s s i p p i a n : B r i t i s h Co lumbia . 

W. A. Johnston and W. L. Uglow, 1920 (Canada Geol. Surv. Jleiu. Mil. p. 19). 

Guysbon iug l i f o n n a t i o n . 
C a m b r i a n : N o v a Scot ia a n d C a n a d a . 

n . M. Ami, 1900 (Roy. Soc. Canada I'loc. and Trans., 2d ser., vol. G. sec. 4, 
p. 195). 

Gu/ . inan f o r m a t i o n . 

C r e t a c e o u s : P u e r t o Rico . 

H. A. Meyerhoff, 1931 (N. V. Acad. Sci. Scientific surv. of Porto lilco and Virgin 
Islands, vol. 2, pt. 3, p. 267). 
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G"win coal g r o u p . 
A g r o u p of coal beds In u p p e r p a r t of P o t t s v i l l e fm. ( P e n n . ) of cen t ra l 

Ala . I n c l u d e s T h o m p s o n Mill a n d G w i n coa ls . 

G w i n n se r i e s . 

P r e - C a m b r i a n (midd le H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e 

C o u n t y ) . 

R. C. Allen, 1914 (Jour. Geol, vol 22, pp. 567, 569). Owinn aeriea.—Consists of 
(descending): (1) Black Is., gray s i , and graywacke, 30 to 100 ft. thick; 
(2) Iron fm., 50 to 125 f t thick; (3) black si. and gray s i ; and (4) cgl 
and arkose, 0 to 60 f t Includes I ?] Goodrich qtzite. Uncon. underlies Prince
ton series and uncon. overlies Archean, the lower Huronian not being recognized 
In Gwiun dist. 

N a m e d for o c c u r r e n c e a t a n d a r o u n d G w i n n , M a r q u e t t e Co. 

GN'v.lunup s a n d . 
A s u b s u r f a c e sand , of P e n n . age . In Dlbre l l pool, C o l e m a n Co., no r th -

c e n t r a l Tex. , l y ing a t 1,900 ft . dep th . 

t G w y n e d d s h a l e . ( I n N e w a r k g roup . ) 

U p p e r T r l a s s i c : S o u t h e a s t e r n P e n n s y l v a n i a ( B u c k s a u d M o n t g o m e r y 

C o u n t i e s ) . 

B. S. Lyman, 1893 (Pa. Geol. Surv. geol and topog. map ot Bucks and Mont
gomery Counties), and 1895 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 3, pt. 
2, pp. 2589-2638). Owynedd shales.—Black, dark-gray, and red or green shales, 
3,500 ft. thick. Underlie Lansdale shales and overlie Norristown shales. Ex
posed at Gwynedd tunnel. 

S a m e a s L o c k a t o n g fm. 

G y m l i m e s t o n e . 
P e r m i a n ( M a n z a n o ) : S o u t h w e s t e r n N e w Mexico ( D e m i n g r e g i o n ) . 

N. H. Darton, 1916. (U. S. G. S. Bull. 618, pp. 19, 35). Gym Is.—Chiefiy Ught-gray 
Is., in greater part massively bedded, showing brecciated structhre in many beds. 
In Gym Peak (type loc.) and vicinity the lower memb, is dark, and the one next 
above of much lighter color, with abrupt change btw. them, and thickness there 
is at least 700 ft. Occurs In central and SE. parts of Florida Mtns and central 
part of VIctorlo Mtns and extends par t way around N. end of Tres Hermnnas 
Mtns. Total thickness near 1,000 ft. Rests uncon. on Magdalena, Lake Valley, 
and older fms. and is uncon. overlain by Lobo fra. (Trlassic 1) or Tert. aggl 
Fossils discussed. 

H a b a n a f o r m a t i o n . 

Ui iper C r e t a c e o u s ; Cuba . 

R. H. Palraer, 1934 (Jour. Geol, vol 42, No. 2, p. 128). 

H a c k b e r r y sha le . 
U p p e r D e v o n i a n : N o r t h e a s t e r n I o w a . 

C. L. Webster, 1889 (Am. Na t . vol. 23, pp. 242, 243). Hackberry group.—Yellowish-
brown argl l l shales and soiin.'tlmes slightly aren. ahaly Is. which weathers to stiff 
yellow or huff clay. Thickness 45 tt. Overlies blue clay of upper Hamilton 
(Genesee) age. Highest Dev. fm. In State. Contains two rich and varied faunas, 
one at base and the other occupying remainder of the division. Replaces pro
visional name "Rockford shales.*' 

As t h u s o r ig ina l ly defined the H a c k b e r r y Inc luded , a c c o r d i n g to C. L. 

F e n t o n (Am. J o u r . Scl., 4 th , vol. 48, 1919) , O w e n s u b s t a g e of Calv in , 

1897, a n d C e r r o Gordo s u b s t a g e of F e n t o n , 1919, a n d over l i es Sheffield 

fm. of F e n t o n 1919 ( = H a m l l t o n of W e b s t e r , 1889) , w h i c h b a s s ince been 

r e n a m e d J u n i p e r Hil l fm. hy A. 0 . T h o m a s . T h e n a m e B a c k b e r r y siib-

s ta t ie h a s a l so been appl ied (W. N. Nor ton , 1897, I o w a Geol. Su rv . vol. 6, 
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pp. 13S-151) to the lower or Cerro Gordo substage plus the underlying 
Sheffield of Fenton. The Hackberry of Webster plus the Sheffield of 
Fenton is Lime Creek sh. of the literature, according to Fenton. 

Named for exposures a t Hackberry Grove, Cerro Gordo Co. 

Hackberry shale. (In Cimarron group.) 
Permian: (Central southern Kansas and northwestern Oklahoma. 

F. W. Cragln, 1898 (Colo. Coll. Studies, vol. 6, pp. 3, 46). Hackberry ahalea.— 
Crumbling shales, chiefly maroon-colored, 0 to 20 ft. thick, overlying Day Creek 
dol. and underlying Big Basin ss. Included in Kiger div. 

F. W. Cri.gln, 1897 (Am. Geol, vol. 19, pp. 362-363). Taloga fm. is proposed to 
include Big Bashi ss. and Hackberry sh. [See under Taloga fm.] 

R. C. Moore, 1920 (Kans. Geol. Surv. BuU. 0, p t 2) . The sh. underlying Big Basin 
ss. memb. of Greer fra. lias previously been called Hackberry ah., a name that Is 
inapplicable because of prior use for an Upper Dev. div. of Iowa. 

Named for Hackberry Creek, Clark Co., Kans. There is no record of «ny 

other name having been introduced to replace this one. 

Hackett sandstone. (In Hinton formation.) 
Mississippian: Southeastern West Virginia. 

D. B. Reger, 1926 (W. Va. Geol Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 297, 353). Hackett ss.—Usually greenish gray, sometimes massive, but often 
made up of thick hard flags separated by streaks of sh. Thickness 10 to 75 f t 
Underlies Payne Branch sh. and overllea Hackett sh.; all membera of Hinton 
group [fm.]. Type loc. In Mercer Co., on rldge road btw. Hackett and Island 
Creeks, 1.6 mi. NE. of Pettry, where It makes a plateau along the ridge. Also 
observed in Summers Co. 

Hackett shale. (In Hinton formation.) 
Mississippian: Southeastern West Virginia. 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 297, 354). Hackett sh.—Red sh. with occasional streaks ot ss. or Is.; occa
sional marine foaslls in lower part ; thickness 30 to 290 ft. Underlies Hackett ss. 
and overUes Tophet Is . ; all members of Hinton group [fm.]. Type loc samte 
as Hackett ss. Also observed in Suramers Co. 

Haddam granite gneiss. 
Pre-Trlasslc: Central southern Connecticut. 

H. E. Gregory, 1006 (Conn. Geol. and Nat. H i s t Surv. BuU 6, pp. 115, 143, 146, 
and map). Haddam granite gneiss.—Light-colored, rather flne-grained granitic 
aggregate of quartz and fehlspar, through which are scattered small Isolated flakes 
of biotite. Hornblende sometimes present, also some plagioclase. Smoll garnets 
common. In most outcrops is a moderately thick-bedded gneiss. Typical rock Is 
well exposed about Higganum [in Haddam Twp] on both sides of Conn. River. 

H a d e s q u a r t z i t e . 

C. [R.] Keyes, 1924 (Pan-Am. Geol, vol. 41, pp. 37, 47-53, 281, 287, 290). Hades 
qtzite.—Qtzites, 1,000 ft. thick In Utah and 250 f t thick in Colo., underlying 
Jefferson lss. and composing basal fm. of Nevadan series (late Devonlc) In Utah 
and Colo. In Colo, the fm. underlies Elbert shales. Is widely but erroneously 
termed Ogden qtzite. [Page 47.] There seems, therefore, to be but small doubt 
but that Lodore qtzite is really the eastern extension of the mis-called Ogden 
qtzite, that the erosion uncon. a t i ts base is the horizon of Early Devonlc regional 
pianatlon, and that rather than propose a new title to take the place of Black-
welder's preoccupied Geneva, Powells original term Lodore qtzite, should not 
be discarded. However, should the Lodore section finally prove to include more 
thau the "Ogden" bed, the latter inay still be christened the Hades qtzite, from the 
hot, gloomy, and inhospitable canyon on E. side of Duchesne River, where it Is 
so finely exposed In towering cliffs. [Page 50.] This Hades qtzite, as It Is 
recently designated, is believed to be continued eastwardly in the Lodore qtzite 
of Powell a t the Colo. line. [Powell used Lodore group (not Lodore qtzite), and 
stated that it consisted of soft sss. and shales with cgls. a t ba se ] 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 8 9 5 

Hagerman lake beds. 
Pliocene (upper) : Southern Idaho (Gooding and Twin Falls Countlea). 
H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. WUmarth, 

dated Sept 1, 1932) and 1936 (Jour. Geol, vol 44, No. 4, pp. 434-439). Hager
man lake beda.—Nearly horizontal and partly consolidated buCE to white clay 
and sUt beds, which in most places contain a gravel cap 20 ft. thick and 
occasional pebbly lenses and sandy beds near top. In places basic tuffs and 
flows are present, and one thin Intercalated subaqueous basalt flow 200 ft. below 
top is conspicuous for many mi. along Snake River. Near mouth of Salmon Falls 
Oeek the fra. contains a 20 foot bed of diatomite. Thickness 600± f t UnderUes, 
uncon., the undiff. series of early Ple is t basalts, and Is younger than Banbury 
volcanics. Vertebrate fossils in upper part are late PUo., according to Gldley. 
Type loc, Hagerman Valley. Gooding and Twin Falls Counties, where it forms 
prominent bluffs along Snake River. 

Hague gneiss. 
Pre-Cambrian: Northern New York (Adirondacks). 
H. L. AlUng, 1918 (N. Y. State Mus. Bull. 199). Hague gneisa.—A garnet slUI-

manite gneiss, indnded in GrenvlUe series. Max. thickness 50 or 60 f t ; decreases 
to E. Underlies "Dixon" sclilst and overlies Trumbull gneiss. Type loc, is lakeside 
mine at Hague [Warren Co.]. In Johnsburg Twp, Warren Co., there is 60 ft. 
of qtzite which writer regards as = Hagne gneiss, and which he calls Hague qtzite. 
It Is decidedly purer than Its equiv. at Hague. 

H. L. Ailing, 1919 (Am. Jour. Scl, 4th, vol 48, pp. 52-54). At Rowland graphi te 
Company's abandoned mine. Johnsburg, Warren Co., the Hague gneiaa becomes a 
qtz i te : near Conklingville It Is highly micaceous. Typically exposed at Hague 
and at Graphite. Thickness 60 f t In places uuderlies and In places is included 
in "Dixon" schist. 

Hague quartzite. 
See under Hague gneiss. 

Hagne gas sand. 
See under Sheffield gas sand. 

Halda member. (Of Queen Charlotte series.) 
Cretaceous: British Columbia. 
C. H. Clapp, 1914 (Canada Geol Surv. Summ. Rept. 1913, p. 21). [Assigned to 

Jurassic, but J. D. .MacKenzie, on pp, 36 and 43, assigned It to Cret,, as fie did 
in 1918 (Canada Geol Surv. Mem. 88, p. 54).] 

B. W. Goranson, 1924 (Am. Jour. Sci., 5th, vol 8, p.-175). Haida fm. is Cre t 

H a i k u vo lcan ics . 

P le i s tocene ( l a t e ) : H a w a i i ( O a h u I s l a n d ) . 

H. T. Steams, 1935 (Geol. and gd. water res. Island of Oahu, Hawai i : IMv. 
Hydrog. Bull 1). Haiku volcanica.—Basalt and tuff. Included in lower part 
ot Honolulu volcanic series [q. v .] . Occurs In Haiku Valley, along Haiku Stream 
and the coast near its mouth. 

Ha i l ey sha le . 
Uppe r C r e t a c e o u s : C e n t r a l W y o m i n g . 

S. W. WUIIston, 1905 (Scl, n. s., vol. 22, p. 504). Hailey shales.—Dark-bine shales 
containing new armored dinosaur. Thickness 30 to 75 f t I believe the beds 
are of Niobrara age, but they raay represent BeUy River. Have been traced 
continuously more than 40 ml. Thin to W.. where they plainly show littoral and 
river disturbances. Rest conformably on Benton. [Apparently named for 
town of Hailey, in E. part of Fremont Co.] 

P r o b a b l y lower p a r t of F r o n t i e r fm. 

H a l l e y b n m i a n . 

P r e - C a m b i l a n : O n t a r i o . 
W. G. MUler and C. W. Knight, 1920 (Canadian Mln. Jour., vol. 41, p. 653). 
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Hai leybur .v f o r m a t i o n . 

O r d o v i c i a n : O n t a r i o . 

G. S. Hume, 1920 (Ara. Jour. Scl , 4th, vol. 50, p. 301). 

H a i n e s g r a u i t e . 
P o s t - T r i a s s l c a n d p r e - T e r t i a r y : N o r t h e a s t e r n Oregon ( B a k e r q u a d r a n g l e ) . 

U. S. Grant and G. H. Cady. 1914 (Oreg. Bur. Mln. and Geol. Mln. Res. Oreg.. voL 
1, No. 6, pp. 133-144). Haines granite.—Coarse-grained gray hornblende-biotite 
granite- Intrusive. Clearly later than the Triassic rocks and much earUer 
than the T e r t basalt. Named for town In Baker d i s t 

H a k a t a l s h a l e . (Of U n k a r g roup . ) 
P r e - C a m b r i a n : N o r t h e r n A r i z o n a ( G r a n d C a n y o n ) . 

L F. Noble, 1914 (U. S. G. S. Bul l 549). Hakatai sh.—Red argl l l sh. grading 
upward into aren. red sh. and ss.. Nearly all beds contain sun cracks and 
ripple marks. Thickness 580 ft. Cut by a thick sill of Intrusive diabase, which 
has converted the sh. Into s i and jasper near the contact. Conformably overlain 
by Shinumo qtzite and conformably underlain by Bass Is., all of which belong 
to Unkar gronp. Named for Hakatai Canyon, where typically exposed. 

H a l e f o r m a t i o n . ( I n J l o r r o w g r o u p , A r k a n s a s . ) 
H a l e s a n d s t o n e m e m b e r (of M o r r o w fo r ina t ion , O k l a h o m a ) . 

P e n n s y l v a n i a u : N o r t h e r n A r k a n s a s a n d n o r t h e a s t e r n O k l a h o m a . 

G. I. Adams and E. O. Ulrieh, 1905 (D. S. G. S. Fayetteville folio. No. 119). 
Hale ss. memb. of Morrcio fm.—Soft thick-bedded yellowlsh-brown ss. and fiaggy 
layers, with sorae carbonaceous and light-colored shaiea. Basal part of Morrow 
fra. Uncon. overlies Pitkin Is. Top is liraited by base of Brentwood Is. memb. 
of Morrow fm. 

A. H. Purdue. 1907 (U. S. G. S. Winslow folio. No. 154). Basal 50 f t of Hale fm. 
usually sandy ah. Interbedded with thin layers of ripple-marked ss. Rest of 
fm. more or less massive calc. ss., relative amounts of sand and lime varying. 
Thickness 100 to nearly 200 ft. Basal fm. of Morrow group. Underlies Bloyd 
sh. and overlies Pitkin Is. Usually separated frora overlying Brentwood Is. 
memb. of Bloyd sh. by 5 to 10 ft. of black sh. like rest of Bloyd sh. Of Pottsville 
age. 

In N E . a n d c e n t r a l e a s t e n i Okla . t h e basa l p a r t of M o r r o w fm. Is ca l led 

B a l e ss . m e m b . 

N a m e d for H a l e Mtu, AVashlngfon Co., Ark . 

H a l e s l i m e s t o n e . 

C a m b r i a n (p robab ly Uiiper C a m b r i a n ) : C e n t r a l N e v a d a ( n o r t h e r n N y e 
C o u u t y ) . 

H. G. Ferguson, 1933 (Unlv. Nev. BuU., vol. 27, No. 3, p. 15). Holes Is.—Almost 
wholly Is., of bluisli-gray color, thin-bedded but with a few massive members ; near 
base lenses and nodules of chert ; at base atrout 50 ft. of brown shaly Is. transitional 
from calc. slates of underlying Tybo sh. ; In places these transitional slates are 
absent; In upper part of fni. are one or more l)eds of qtzite, one of which Is 200 ft. 
thick. Thickness of fm. 3.000± ft. Named for Hales shaft of Tybo mine, which is 
almost entirely within this fm. Few scanty fossils below'the qtzitea are pro
nounced by Resser to probably all be Upper Camb. Overlain by Pogonip la. In Tybo 
dial. Grades into overlying and underlying fms. 

Ha l f D o m e q u a r t z m o n z o n i t e . 

P r o b a b l y C r e t a c e o u s : Y o s e m i t e ' N a t i o n a l P a r k , CaUfornia , 
F, C. Calkins, 1930 (U. S. G. S. P. P. 160. p. 126, map). Name proposed by H. W. 

Turner, In unpublished ms. Medium-grained llght-gray rock ; contains nearly equal 
amounts of biotite and hornblende. Chiefiy nonporphyritic, but In part obscurely 
porphyritic. Included In Tuolumne Intrusive series. In which It la next younger 
than Sentinel granodiorite, and next older than Cathedral Peak granite. 

Named from fact that it composes Half Dome, in Yosemite Nat. Park. 
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H a l f w a y hor izon . ( I n D u c h e s n e R i v e r f o r m a t i o n . ) 

O l igocene : E a s t e r n U t a h ( U i n t a B a s i n ) . 

See u n d e r R a n d l e t t hor inon. 

H a l g a l t o t o n g u e (of C u t l e r f o r m a t i o n ) . Also H a l g a i t o m e m b e r . 
P e r m i a n : S o u t h e a s t e r n U t a h ( S a n J u a n C o u n t y ) a n d n o r t h e a s t e r n Ar i zona . 

A. A. Baker and J. B. Reeslde, Jr., 1929 (A. A. P. G. BuU.. vol. 13, No. 11, pp. 1420, 
1423, 1424, 1441, 1443, 1446). Halgaito tongue of Cutler fm.—Red sss. and sandy 
sh., 0 to 430 f t thick, forming basal part of Cutler fm. In S. part of San Juan Co. 
and NE. Ariz. Underlies Cedar Mesa ss. memb. of Cutler ond overlies Rico fm. 
In earlier repts called Supal (?) fni. Well exposed near Halgalto Spring, SW. of 
Mexican Hat (Bluff P. 0 . ) , Utah, but btw. Lees Ferry aud Kayenta, NE. Ariz. 

H a l i f a x fo rma t ion . 

C a m b r i a n or p r e - C a m b r i a n : N o v a Scot ia . 

H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 195). 

H a l i f a x c h l o r i t e s c h i s t 
U p p e r C a m b r i a n ( ? ) : S o u t h e a s t e r n V e r m o n t ( W i n d h a m C o u n t y ) . 

Geo. D. Hubbard, 1924 (14th Rept. Vt. State Geol, pp. 288-291 and map). Halifaa 
chlorite schist.—Characteristic mineral dark-green chlorite, which composes 75 to 
85 percent of rock, the remaining 15 to 25 percent being quartz. Believed to be of 
sed. origin. Thickness of fni. probably 2.000 to 3,000 ft. and possibly more. Over
Ues Readsboro schist, with which It Is Interbedded at the contact. We did not 
become familiar with next fm. above, which outcrops farther E., and do not know 
nature of the contact ou that side. We liave found variations from the true green 
chlorite schist In several places E. of the line placed as our farthest bdy. Whether 
tbey should be separated a.q a new fm. our studies are Insufficient to determine. 
ls = Savoy schist of Mass.. which Is assigned lo Ord. by Emerson. 

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol, table opp. 
p. 288), assigned this fm. to Upper Camb. and = Bethel schist, but without discus
sion of the evidence. 

A p p a r e n t l y n a m e d for d e v e l o p m e n t In H a l i f a x T w p , B r a t t l e b o r o ;iiid Wil 

m i n g t o n q u a d s . 

H a l l se r ies . 
T r i a s s i c : B r i t i s h Co lumbia . 

C. W. Drysdale, 1917 (Canada Geol S u n . Mem. 94. p. 27). 

HaU. 

N a m e app l i ed to a P l e i s t g lac ia l l a k e In N. Y. (See H. L. F a i r c h U d , Geol. 

Soc. Am. BuU., vol. 43, No, 3 , p . 615, 1932.) 

H a l l C a n y o n f o r m a t i o n . 

P l e i s t ocene ( l o w e r ) : S o u t h w e s t e r n C a l i f o r n i a ( V e n t u r a B a s i n ) . 

J. E. Eaton, 1928 (A. A. P. G. Bull , vol, 12, No. 2, pp. 111-141). Hall Canyon fm.— 
A new fm., which lies uncon. above San Pedro fm. (restricted), uncon. below Palos 
Verdes fm. (uppermost Pleist.), and is absent btw. these 2 fms. at their type loc. 
Best exposed In Hall Canyon, Ventura Basin. Almost entirely marine In W. part 
of basin, but almost wholly nonmarine farther E. Is chiefly fine-grained yellow 
shaly sand, poorly bedded and poorly consolidated, with minor gray-sand layers ; 
lenses of gravel scattered throughout, and these commonly make up large propor
tion of basal sediments. LithologlcaUy very different frora San Pedro fm., but Its 
warm-water faunas are very similar to upper or warm-water faunas of San Pedro, 
and both are assigned to lower Pleist. Thickness 0 to 2,500 ft. Arnold Included 
Hall Canyon fm. In San Pedro terrace deposits. The Saugus fm. of Kew Includes 
Hall Canyon fni.. San Pedro fm. (restricted), and Saugus fm. (restricted) of this 
rept, tbe latter of which Is PUo. 

J . E. Eaton, 1931 (A. A. P. G. BuU., vol. 15, No. 4, pp. 379-381). The term Hal! 
Canyon waa necessitated by reason of delimiting a lower Pleist. unit which lies In 
the fuller sections uncon. btw. Arnold's lower and upper San Pedro units, and which 
had not been previously recognized in Calif." I t is highest marine lower Pleist 
nnlt In Calif. Fauna not very distinctive. 



8 9 8 LEXICON OF GEOLOGIC NAMES OF UNITED SXWTES 

Hall City limestone. 
Carboniferous: Northern California (Klamath Mountains). 
J. S. DUler, 1903 (Am, Jour. Scl, 4th, vol 15, pp. 342-302). [Mentions (but does 

not describe or locate in the section, except to say It belongs to southwestern Carbf. 
belt) Hall City Is. On a later page reference is made to Hall City mines, to which 
one of the Carbf. lss. extends.] 

Hallett sand. 
A subsurface sand, of Penn. age and 40 ft. tliick, in central northern 

Okla. In Hallett pool. Pawnee Co., it lies at 2,210 ft. depth, the Cleve
land sand (25 f t thick) at 2,140 f t , and the Peru at 2,355 ft. 

IHallopus beds. 
A paleontologic name, introduced by O. C. Marsh and used in some early 

repts, for marine beds forming upper part of I,yklns fm. of Front Range, 
Colo., according to J. B. Reeside, Jr . 

fHalymenites sandstone. 
Upper Cretaceous: Northwestern New Mexico (San Juan County). 

J. J. Stevenson, 1879 (Ann. Rept. Chief of Engrs, 1879, pt 3, p. 2257). Halymenitea 
aa.—Gray to yellowish-gray ss., 50 to 80 ft. thick, lying 70 ft. above base of Laramie 
group. 

Replaced by Pictured Cliffs ss., which carries Balymenites major In abun
dance. (See C. M. Bauer, U. S. G. S. P. P. 98, 1917, p. 274.) 

tHambergian series (also tHamburgian) . 
A name applied by O. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 51, 53, 

79), to Hamburg Is. of Nev. and to supposedly contemp. deposits in other 
States. 

Hambre sandstone. (In Monterey group.) 
Miocene (niiddle) : Western California (San Francisco region). 

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193)". Hambre as.— 
Medium-textured slightly ferruginous sss. with some sandy ahales. Thlckneas 
1,200 ft. A fm. of Monterey group. Conformably underlies Rodeo sh. and con
formably overUes TIce sh. Named for exposures along Arroyo del Hambre, Contra 
Costa Co. 

Hamburg limestone. 
Upper Cambrian: Eastern Nevada (Eureka region). 

Arnold Hague, 1883 (U. S. G. S. 3d Ann. Rept., pp. 253, 255-259). Hamburg la,— 
Dark-gray granular Is., surface weathering rough and ragged, with only alight 
tracea of bedding. Rests on transition beds ot shaly Is., 25 to 200 ft. thick, which 
forms top memb. of Secret Canyon sh. Is overlain by Hamburg sh. Thickness 
1,200 ft. Exposed at Hamburg raine. Eureka dist 

fHamburg shale. 
Upper Cambrian: Eastern Nevada (Eureka region). 

A. Hague, 1883 (U.. S. G. S. 3d Ann. Rept., pp. 253, 255-256). Hamburg ah.— 
Yellow arglll sh., with layers of chert nodules throughout but raore abundant 
near top. Thickness 350 ft Overlies Hamburg Is. and underlies Pogonip Is. 
Best exposed opposite Hamburg and Dunderberg mines and in ravine N. of .\dams 
HiU, all In Eureka dist 

Beplaced by Dunderberg sh., the name Hamburg being retained for tbe Is. 

tHamburg beds. 
fHamburg clays. 

Upper Cretaceous: Western South Carolina. 

E. Sloan, 1904 (S. C. Geol Surv., ser. 4, Bull. 1, pp. 68, 72-73). Hamburg beda, 
divided into upper Hamburg and lower Hamburg, having an aggregate thickness 

file:///dams
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of 181 ft. at Aiken, S. C, and consisting of flne white kaolin; white sands in 
micaceous kaollnltlc matrix; varicolored banded sands; arkose; purple and white 
kaolin; arkose; subangular boulders and fragments of quartz, si, and gneiss in 
arkoae matrix. [Detailed section at Aiken given,] Rest uncon. on crystalline 
rocks and underUe Middendorf beds. 

These beds were for a time considered to be of Lower Cret. age and to 
represent Patuxent fm., but tbey were later proved by C. W. Cooke 
and L. W. Stephenson to be of Upper Cre t age and same as fMid
dendorf fm. of eastern S. C. (See Ga. Geol. Surv. Bull. 40, 1923, and 
U. S. G. S. P. P. 140F, p. 138, 1926.) StiU later "Middendorf" and 
"Hamburg" were proved to be Tuscaloosa fm., and both of latter names 
were abandoned. (See C. W. Cooke, U. S. G. S. BuU. 867, 1936.) 

Named for exposures at Hamburg, Aiken Co., S. C. 

tHamburg oolite. (In Kinderhook group.) 
Mi.ssissippian: Southwestern Illinois (Calhoun County). 
S. WeUer, 1906 (St. Louis Acad. Sci. Trans., vol. 16, pp. 464-467). Hamburg 

oolite.—FosslUferous oolitic Is., Mi In. to 15 ft thick at Hamburg, Calhoun Co. 
May be slightly younger than Glen Park Is. Is time equlv. of upper part of 
Louisiana Is. Overlain by "Vermicular" ss. 

S. Weller. 1914 (111. Geol. Surv. Mon. 1, p. 14). Hamburg ooMe.—"White to yellow or 
flesh-colored oolitic Is., with interbedded layers of sandy sh. Thickness 1 to 15 
ft. Underlies Hannibal ss. and sb., and separated from underlying Louisiana is. 
by 1 to 8 ft. of brown sandy sh. Included In Kinderhook group. 

Preoccupied. Appears to be same as Glen Park Is. memb. of Ulrlch. 
Named for Hamburg, Calhoun Co. 

Hamburg slate. 
Pre-Cambrian (middle Huronian) : Central northern Wisconsin (Marathon 

County). 

S. Weldman, 1907 (Wis. Geol Nat. Hist Surv. Bull 16, p. 61). Hamburg al— 
Under this name is Included the si. fm. having considerable distribution iu Berlin 
and Hamburg Twps, Marathon Co. It consists chiefly of si and sh., but gray
wacke and its schistose phases are abundant. BeUeved original fiu. may have 
been 500 to 1,000 ft. thick in vicinity of area where now exposed. Probably 
extends over 75 to 100 sq. mi. 

C. R. Van HIae and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598), 
assigned this fm. to middle Huronian. 

Homburg moraine. 
Pleistocene (Wisconsin stage) : Western New York. Shown on moraine 

map (flg. 8) in U. S. G. S. Niagara folio (No. 190), 1913, p. 17. Named 
for Hamburg, Erie Co., N. Y. 

tHamburgian. 
See tHambergian. 

tHamburg Mountain gneiss. 
Pre-Cambrian : Northern New Jersey. 

J. E. Wolff and A. H. Brooks, 1898 (U. S. G. S. 18th Ann. Rept., pt 2, p. 439). 
Hamburg Mtn gneiss.—A complex of gneisses, of which most prominent memb. 
is a coarse banded hornblendlc gneiss, resembling phases of Edison gneiss, with 
which possibly It might be correlated. In this belt are frequent granitic phases, 
which are probably Intrusive bands. 

In U. S. G. S. Franklin Furnace folio. No. 161, 1908, this name was 
discarded, the rock being an inseparable part of Byram gneiss. 

Hamden limestone or member. (In Allegheny formation.) 
Pennsylvaniau: Southeastern Ohio (Muskingum County). 

W. Stout, 1918 (Ohio Geol Surv.. 4th ser.. Bull. 21. p. 173). Hamden Is.—Hard, 
dense gray or nearly black fossiliferous ferruginous Is., 1 ft. to 5 ft. 8 lu. thick. 
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Lies Just below or within Oak Hlll clay, and on or only a few ft. above Lower 
Kittanning. coal Naraed because it occurs a t s t r a t horizon of Hamden Iron 
ore of southern Vinton and northern Jackson Counties. 

In later repts called Hamden memb. 

Hamden sand. 

A subsurface sand of Buena Vista (Miss.) age, in Jackson and Vinton 

Counties, SE. Ohio. 

Hamill series. 
Pre-Cambrian: British Columbia. 

J. F. Walker and M. F. Bancroft, 1929 (Canada Geol. Surv. Mem. 161, p. 9) . 

Hamilton group (where indivisible Hamilton formation). 

Middle Devonian: New York, Pennsylvania, Maryland, and western 

Virginia. 

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept , p. 380). HamUton sroup.—Shales 
of dark-blue and olive colors and ss. West Hamilton Is locality where the group 
is well characterized. Underiles Moscow shales and overlies Skaneateles ahales. 
Near Cayuga Lake Is separated from Moscow shales by encrlnal Is. [As thus 
defined, Hamilton group applied to the sh. later named LudlowvUle ah.] 

L. Vanuxem, 1842 (Geol. N. Y., p t 3, pp. 150-163). Hamilton jwoup.—Includes 
all masses noticed in Ann. Repts under heads of Skaneateles ahalea. Dark alaty 
foasilifcrous sh.. Compact calc. blue sh., Olive sh., LudlowvUle sh., Enorinal la., 
Moacow sh., Shaiea near Apulia and Sherburne, and Cazenovia group. OverUes 
Marcellus shales and imderlles Tully Is. Named for Hamilton, Madlaon Co., 
which contains no other rock. Thickness 300 to 700 ft Extends from near the 
Hudson to Lake Erie. [Vanuxem's Marcellus of this rept included the lower 
black shales and 100 to 200 ft. of overlying shaly beds not so highly colored as 
underlying beda, or apparently the shales later naraed Cardiff.] 

J. Hall, 1843 (Geol. N. Y., div. 4, 4th dis t , pp. 184-211). Hamilton group.— 
Includes Pyritlferous rock and Third graywacke of Eaton; the LudlowvUle, 
Moscow, and Skaneateles shaiea; the Dark slaty fossiliferous sh.. Compact calc. 
blue sh., Olive shales. Shales near Apulia and Sherburne; Cazenovia group, 
Encrlnal Is., etc. of Ann. Repts. Rests on Marcellus sh. and is overlain by Tully 
Is., where present, and by Genesee s i where the Tully is absent. Along B. 
shore of Cayuga lake btw. Springport and LudlowvUle the group consists of 
(descending) : (1) Moscow sh., (2) Encrinal Is., (3) LudlowvUle shales, "(4) 
olive or bluish fissile sh., (5) compact calc. blue sh., (6) dark alaty fossiliferous 
sh. resting on Marcellus sh. [In later years Hall included MarceUus ah. and 
Portage and Chemung In his Hamilton group, and still later he excluded them.] 

During succeeding years the name Hamilton had considerable usage as a 

time term in each of the following senses: (1) Including Chemung group. 

Portage group, and MarceUus sh.; (2) including Genesee, Tully, Hamil

ton, and MarceUus; (3) including TuUy, Hamilton, and Marcellus; (4) 

including Hamilton and Marcellus only. (See tHamilton period.) 

In J885 (N. Y. State Geol. Rept 1884, pp. 9-22) J. M. Clarke drew top of 

Hamilton at base of TuUy Is. (where top Is still placed), but he included 

Marcellus at ba.se. In 1888 (Trans. Am. Inst. Min. Engrs., vol 16, 

pp. 941-947), 1890 (Am. Geol., vol. 6, pp. 205, 206), and subsequent repts, 

C. S. Prosser definitely placed base of Hamilton at top of Marcellus, 

and gave thickness of Marcellus in central N. Y. as 50 to 82 ft. This 

definition was followed by G. D. Harris, 1891, by H. S. WllUams, 1891, 

by J. M. Clarke, 1894, 1903, etc., by J. Hall, 1894, 1897, etc., by J. M. 

Clarke and C. Schuchert 1899, etc., and by nearly all other geologists, and 

became the established definition of Hamilton- fm. until 1930 (Cooper). 

In central N. Y. the Cardiff sh. has been Included in Hamilton fm. in 

some repts, included in Marcellus sh. in some rei>ts, and excluded from 

both iu other repts. The predominant usage, however, has beeu to 

http://ba.se
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restrict Marcellus to the scantUy fossiliferous black shales, 62 to 145 

f t thick, and to include the Cardiff in Hamilton fm. 

Q. A. Cooper, 1930 (Am. Jour. Scl , 5th, vol. 19, pp. 116-134, 214-236), published 
the results of a detailed study be had made of the Hamilton strata across N. Y., 
stating that he found It necessary to "redeflne" Hamilton group so as to Include 
(ascending) Marcellus sh.. Skaneateles fm., LudlowvUle fm., and Moscow fm.; 
and he divided the fms. into many memt)ers, to most ot which he applied new 
names. He reported that the occurrence of 3 crinoldal lss. In the Hamilton 
(Menteth, true Tichenor, and Centerfleld, in descending order) had led to many 
errors In correlating the subdivisions and in drawing the correct boundaries 
btw. them. He also stated: The results of present study emphasize the close 
faunal and strat. relationships of the Marcellua with the Hamilton and ahow 
that the MarceUus is actually a facies ot the Hamilton. Also; The Hamilton 
beds a t type loc. are Skaneateles sh., and the only available good exposures 
In the Twp are those of the Skaneateles. But according to his map (p. 128) 
the LudlowvUle Is present over a large part of Hamilton Twp and to within 
less than V2 ml. of the village itself. [As flrst defined by Vantixem the Hamilton 
rested on Skaneateles sh. and was overlain by encrlnal Is. (where that Is. is 
present), or by Moscow sh. This places It In position of LudlowvUle sh,] 
Cooper also stated that the Marcellus (black) of western N. Y. (Oatka Creek 
memb.) is characterized by a Leiorhynchus fanna; that Cardiff merab. (light-
colored) to E. (which he showed Is In part contemp. with Oatka Creek memb.) 
Is also characterized by a Leiorhynchua fauna ; that farther E. the deposits cor
related with Cardiff memb. are divisible Into (descending) Pecksport memb., 
Soisville memb.. and Bridgewater memb. ; tha t the upper or Pecksport memb. Is 
characterized by a Leiorhynchus laura fauna, but that Hamilton species pre
dominate in I t ; that Soisville memb. is characterized by typical Hamilton 
fossils In an unusual assemblage; that In underlying Bridgewater merab. the 
Leiorhynchua fauna la common and Is associated with many typical Hamilton 
foasUs; and that the underlying Chittenango memb. Is nearly barren of fossils. 
He also stated that tbe overlying Skaneateles sh. In western N. Y. contains 
the Second Leiorhynchua zone of Cleland, while still higher (In his Ledyar-d 
raemb. of LudlowvUle sh.) occurs the Third Leiorhynchua zone of Cleland. 
Throughout his paper he seemed to recognize the Hamilton fauna as distinct 
frora the Marcellus. He also stated : Writer believes that the Marcellus, and 
perhaps also the Onondaga, cannot be divorced frora the Hamilton. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 190, 192, 369), included MarceUus in 
Hamilton. 

T h 5 foUowing r e c e n t r e p t s exc lude M a r c e l l u s f r o m H a m i l t o n : [See l i s t 

u n d e r M a r c e l l u s sh . ] 

T h e fo l lowing r e c e n t r e p t s Inc lude M a r c e l l u s in H a m i l t o n : [See Ust u n d e r 

M a r c e l l u s sh . ] 

W. Goldring, 1936 (letter dated Jan. 17, 1938). [See under Marcellus sh.] 

For many years the U. S. Geol. Survey excluded Marcellus sh. from the 
Hamilton, as did the N. Y. State Survey and most geologists. The N. Y. 
State Survey has now, however, adopted Cooper's 1930 definition, which 
includes MarceUus sb. in Hamilton group. This is also present classlflca
tlon of U. S. Geol. Survey In N. Y. In south-central Pa., however, it 
still treats Hamilton and MarceUus as distinct fms. 

tHamilton period. 

A term appUed by J. D. Dana, in early editions of his Textbook of geology, 
to Include the time covered by deposition of Genesee, Hamilton, • and 
MarceUus shales. He appears to have flrst used the name In Canadian 
Na t , vol. 1, No. 6, p. 411, 1857. Subsequently the name was used by 
others, but it was long ago discontinued, since it conflicts with the earUer 
and better-established use of Hamilton. 

Hamilton Switch sand. 

A subsurface sand, of Penn. age, in central eastern Okla. that is corre: 
lated witli lower sand of Dutcher sand group. 
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H a m l i n sha le . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a . 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 8-9). Hamlin ah. fm., 42 to 
46 ft. thick. Is top fm. of Admire group. Includes, in section from Forest City, Mo., 
to DuBois, Nebr. (descending) Oaks sh., Houchens Creek Is., and Stine sh. 
[Derivation of name not stated.] 

R. C. Moore, 1936 (Kans. GeoL Surv. BulL 22, p. 50), adopted this name as deflned 
by Condra, assigned the bed to Perm., but did not state derivation ot name. 

H a m m a r BlufC f o r m a t i o n . 
P o s t - M i o c e n e : W e s t e r n W a s h i n g t o n ( K i n g C o u n t y ) . 

S. L. Glover, Feb., 1938 (Pan-Am. GeoL, vol. 65, No. 1, pp. 77-78). Hammar Bluff 
fm.—Sands and clays, probably lacustrine, of post-Mlo. age. The clays are bluish 
gray when damp and light gray when dry. The sands are free of Iron. Source of 
material may be Puget fm. The beds are gently arched, with crest of antlcUne 
near Hammar Bluff, a few ml. E. of Auburn, King Co. Overlain by glacial 
deposits. 

H a m m a r - H a i n d l s a n d s t o n e . 
A s u b s u r f a c e s a n d , of Ord . a g e a n d 10 t o 50 f t . th ick , in O k l a h o m a Ci ty fleld, 

N E . Okla . L i e s 1 5 0 ± ft. h i g h e r t h a n K i n t e r ss . a n d 0 t o 20 ft. be low 
School L a n d ss . (See A. A. P . G. BuU., vol. 18, No . 10, pp . 967-|-.) Der 
i v a t i o n of n a m e n o t s t a t e d . 

H a m m o n d fire c lay . ( I n K a n a w h a f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h e a s t e r n W e s t V i rg in i a . 

R. V. Hennen and D. B. Reger, 1913 (W. Va. Geol. Snrv. Rept Marlon, Monongalia, 
and Taylor Counties, p. 369). Hammond flre clay, flinty, 1 to 4 ft. thick, overUes or 
replaces Upper Mercer coaL Named for Hammond, Marlon Co. 

H a m m o n d v l l i e gne i ss . 
P r e - C a m b r i a n : E a s t e r n N e w Y o r k ( E s s e x C o u n t y ) . 

D. H. Newland, 1908 (N. Y. State Mus. BuU. 119, pp. 43-50) . Hammondville gneisa.— 
A quurtz-plagioclase gneiss; ore-bearing; ot doubtful relationships. Dr. 1. H. 
Ogllvle considers this gneias to be eruptive, but it is believed by Mr. Newman and 
writer that it does not belong to the intrusive series, or at least tha t It is not con-
terapoirary with the other members of it. Occurs a t HammondvUIe mines. Crown 
Point Twp, Essex Co. 

H a m p d e n d i a b a s e . ( I n N e w a r k g roup . ) 

Ui)i)er T r i a s s i c : S o u t h e r n c e n t r a l M a s s a c h u s e t t s a n d Connec t i cu t . 

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio. No. 60). Hampden diabase, the 
"posterior sheet" of Percival. Is younger than Holyoke diabase, and Is interbedded 
in Longmeadow ss. [Derivation ot name not stated, but the map shows that, like 
the Holyoke diabase, it crosses Hampden Co. In belt extending from Ingleslde 
southwestward into Conn., and also occurs farther N. in Holyoke Range, Hampshire 
Co., Mass.] 

t l l a m p s h i r e f o r m a t i o n . 

Upi>er D e v o n i a n : E a s t e r n W e s t V i rg in i a , w e s t e r n Vi rg in ia , a n d w e s t e r n 

M a r y l a n d . 

N. H. Darton, 1892 (Am. GeoL, vol. 10, pp. 13, 17, 18). Hampshire fm.—Uppermost 
series of Dev. sediments In central Appalachian Va. Overlies Jennings fm. and 
underlies Carbf. I'ocono ss. No doubt comprises representatives of the Catsklll in 
their entirety or In greater part. Characterized by thln-bcdded, relatively hard, 
more or less micaceous ssa. with sh. Intercalations, in greater part of dull-rcd, dark-
gray, and brown color. Thickness 1,000 to 1,400 ft. 

S a m e a s Ca t sk iU fm., o lde r n a m e , a n d h a s been d i s c a r d e d by U. S. GeoL 

Survey . 

N a m e d for H a m p s h i r e Co., W. Va . 
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Hampton shale. 
Lower Cambrian: Southwestern Virginia, western North Carolina, and 

eastern Tennessee. 
M. R. Campbell, 1899 (U. S. G. S. Bristol folio. No. 59, p. 3) . (Name proposed 

by A. Keith.) Hampton sh.—Over Unicoi as, lies a bed of sandy sh. which has a 
thickness of about 600 f t , and which forms most of front of Holston Mtn. 
Overlying Hampton sh. Is another sa, [Erwin qtzite], which appeara on summit, 
of the mtn, but It does not extend within limits of this quad. 

Named for exposures at Hampton, Carter Co., Tenn., in area mapped by 
A. Keith. 

tHampton clays. 
Pleistocene: Coastal Plain of South Carolina. 
E. Sloan, 1905 (S. C. Geol Surv. geognostic map of S. C , advance copies ; published 

in 1908, In S. C. GeoL Surv., aer. 4, Bull. 2) ; 1907 (Summary of mineral 
reaourcea of S. C , pp. 12, 20). Hampton clays.—A freah-water deposit. In 
quiet waters, remote from Inner or fresh-water shore line, the flne argill. silts 
deposited to form the white clays of Hampton type, in favored localities, which 
constituted a broken belt extending from Garnet by Walterboro, by Summervllle 
and thence easterly. While in western area the Hampton clays occur chiefly 
along a high rldge (60 to 100 ft. M. L. T.), the eastern area affords somewhat 
similar matter, but as third bottoms, and in depressed basins on the plateaus, 
at approx. corresponding elevations. Closely identifled with the white clny, a 
more extensive mantle of clay, mottled In highly contrasting pink, red, white, 
and yellow designs. Is substantially coextensive with Lafayette series S. of the 
littoral line ; it roughly conforms to the preeatablisbed topographic irregularities. 
I ts extent may be observed from a point near Jamisona, Orangeburg Co., to 
Ladaons, Berkeley Co,, a distance of approx. 89 ml. At this stage It Is probable 
that the marine Pleist. beds were forming along the ocean beaches. While these 
white clays accumulated in good bodies in elevated spots, along a favored zone, 
the argl l l silts which were deposited more southerly appear In places inter
bedded in thin seams with fine varicolored sands, aggregating 20 to 40 ft. in 
thickness. This appears to have been associated with the formation of an outer 
reef, barrier, or rldge, designated Ten Mile sands, on seaward slope of which the 
marine Pleist. deposited. The Ten Mile sands include a capping of reddish 
loam, which probably represented the terminal expression of the Hampton red 
clays. The Hampton clays extend from Marion Co. on N. to Beaufort Co. on S. 
and W. Into Aiken, Lexington, Lee, Darlington, and Marlboro Counties. 

C. W. Cooke (personal communication 1935). The beds described are P le is t terrace 
deposits or beds derived from tbem. 

Probably named for development in Hampton Co. 

Hampton granodiorite. 
Devonian (?) : Southeastern New Hampshire. 
A. Wandke, 1922 (Am. Jour. Scl., 5th, vol. 4, pp. 148, 149). [No description. 

Name Is simply listed on pages cited and assigned to Dev. (? ) . Probably named 
for exposures a t Hampton or in Hampton Twp. Rockingham Co.] 

Hampton formation. 
Mississippian: Central northern Iowa. 
L. R. Laudon, 1930 (QeoL Soc. Am. Bull., vol. 41, p. 174). Hampton fm.—Includes 

beda 3, 4, 5, and 6 of the Kinderhook at Burlington, [SE. Iowa], the Wasaoiivllle 
Is. ot Waahington Co., the Legrand beds of MarshaU Co., and the Chapln, Maynes 
Creek. Eagle City, and Iowa Falls members of the Kinderhook of north-central 
Iowa. It carries in ita base an abundant fauna that can be definitely correlated 
with upper part of Chouteau of Mo. The upper part of the Hampton carries 
a fauna derived frora this lower fauna. The Hampton Is named for county 
seat of FrankUn Co., where It Is best exposed. [See also Pan-Am. GeoL, vol 
52, Dec. 1929, p. 376, where foregoing Is also printed.] 

L. R. Laudon, 1931 (Iowa Geol. Surv. vol. 35, pp. 344, 347, 388, 387, 419-431). 
Hampton fih. is proposed for the Kinderhook beds of Iowa that Ue stratigraphl 
cally above English River fm. and below oldest beda of Osage series. In north-
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central Iowa is divided Into (descending) Iowa FaUa, Eagle City, Maynes Creek, 
and Chapln members, [p. 344.] In eastern and north.central MarshaU County, 
in western Tama Co., and In southern Grundy Co. the Hampton fm. is repre
sented by LeGrand beds, which are correlated, by fossils, with lower part of 
Eagle City memb., Maynes Cree.k memb., and upper part of Chapln memb. 
[pp. 419-431]. In SE. Iowa Harapton tm. is divided into North HIU memb. 
below and WassonvlUe memb. above, [p; 386.] Hampton fm. has been pro
posed for the Kinderhook Is. series exposed in north-central Iowa btw. Sheffield 
fm. below and Alden Is. above, [p. 387.] 

R. C. Moore, 1935 (Rept. 9tb Ann. Field Cont Kans. Geol. Soe., pp. 243, 245), 
shows n.a]or part of Hampton of Iowa as of Burlington and Fern Glen age 
and basal part only of Chouteau (Kinderhook) age. 

L. R. Laudon (on pp. 246-247 ot 1935 rept. cited above) stated that not only is 
the Hampton pre-Osage, but that overlying GUmore City Is also pre-Osage, and that 
both are of Kinderhook age. He stated that recent work In Iowa has shown 
conclusively that Hampton tra. should be redefined by excluding from it North 
HIU memb. as exposed at Burlington and the lower gray Is. ledges ot Chapin 
memb. of north-central Iowa, which are correlatives of the Chouteau o t Mo. The 
redefined Hampton fm. then becomes a distinct Uthologlc and faunal unit which 
distrlbutionaUy follows closely the overlying Giimore City fm. Fern Glen 
species are absent in Hampton fauna, which carries aU of late Kinderhook 
species in abundance. " The BurUngton overlaps the Hampton In SE. Iowa, and 
Giimore City.fm. lies uncon. on Hampton where exposed near Iowa Falls. 

Hampton sand (Archer County, Texas). 
See Lower Freeman sand. 

Hampton moraine. 
Name applied to a moraine of Illinoian age in Dakota Co., Minn. (See 

F. W. Sardeson, Pan-Am. Geol., vol. 59, No. 4, pp. 263-264, 1933.) 

Hanaupah formation. 
Lower Paleozoic (?) : Southeastern California (Inyo County). 
F. M. Murphy, 1933 (Calif. State Dlv. Mhies, Rept. 28 of State Mln.,, July-Oct. 

1932, pp. 329-356). Hanaupah fm.—Predominantly fine-textured slaty or flaggy 
rocks, generaUy with irregular lumpy fracture; quartz-blotlte schist with irregular 
streaks of serlclte, finely banded with gray, green, or chocolate-brown thin, 
lenticular, and generally corrugated atripes ; regularly banded micaceous schist with 
megascopic tourmaline and magnetite, and characterized by small oval dark%reen 
spots ; flaggy rock in which epidotlzed stripes alternate with flner ones of Ught-
colored aren. and calc. material; and a few beds of white to pink qtzite. Thick
ness 1,500+ f t Top fm. of Telescope group (lower Paleozoic?) of S. par t of 
Panamint Range. Conformably overlies Redlands dolomitic Is. and conformably 
underiles Death Valley fm. (lower Paleozoic?). [Derivation of name not stated 
but probably derived from proximity to Hanaupah Canyons, shown on his map.] 

tHanbury slate. 
Pre-Cambrian (upper Huronian) : Northwesterh Michigan (Menominee 

district). 
C. R. Van HIae and W. S. Bayley, 1900 (U. S. G. S. Menominee folio. No. 82). 

Hanbury si.—Black and gray clay slates, gray calc. slates, graphite alatea, gray
wackes, thin beds of qtzite, occasional beds of ferruginous dol and rarer bodies of 
ferruginous chert and iron oxide. Thickness 2.000 to 3,000 f t Top fm. of 
Algonkian. Overlies Vulcan fm. and uncon. underilea Lake Superior as. 

C. R. Van HIae and C. K. Leith In 1911 (U. S. G. S. Mon. 52) abandoned Hanbury s i , 
it being a synonym of Michigamme al., the older name. 

B. C. Allen, 1915 (Jour. Geol, pp. 703-f ) . Michigamme si. Is upper Huronian and 
Hanbury al. is older, and Is middle Huronian. 

B. C. Allen, 1919 (Am. I n s t Mln. and Met Engrs. BuU. 163, p. 2593). Major 
par t (5,000-1- f t ) ot Hanbury a l is upper Huroiiian. Lower 600 ft. In places Is 
middle Huronian, and name Loretto s i Is here proposed for this basal part, which 
is absent in places. 

Named for exposures in Hanbury Hlll, just S. of Hanbury Lake, and for 
development over broad area around Hanbury Lake. 
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Hance formation. (In Pottsville group.) 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee. 

G. H. Aahley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 33, 37, 207, and pl 
XLA). Hance fm.—Mainly sh., some ss., and coal; 600 tt. thick; underlyuig Mingo 
fm."-and overlying Lee ss. in Cumberland Gap coal field. Top defined by base of 
Lower Hance coal; base deflned by top of Lee ss. Correlated with lower part of 
Sewell fm. 

Named for Hance Ridge, Bell Co., Ky. 

Hancock limestone. 
Silurian (upper Cayugan) : Northeastern Tennessee. 
A. Keith, 1896 (U, S. G. S. Morristown folio. No. 27, p. 3). Hancock la.—Inter-

bedded massive and shaly lss., of blue, gray, or dove color; massive beds more 
frequent at bottom and topi and attain thickneaa of 20 tt. In general appear
ance strongly resembles Chicjtamauga Is. FoaaUs throughout fm. show It to be of 
upper Sil. age. Thickness 0 to 450 ft. UnderUes Chattanooga sh. and overlies 
Rockwood fm. 

Foregoing is original deflnition at type loc. The name, however, flrst 
appeared in prmt in 1894, in U. S. G. S. EstUlville folio (No. 12), by 
M. R. Campbell, who accepted Keith's name, correlating the rocks of 
EstilivUle quad, with those of Morristown quad. He described the fm. 
as consisting of blue fossiliferous Is., very sandy a t top and bottom, 180 
to 275 ft. thick, underlying Chattanooga black sh. and overlying Rock
wood fm. 

The beds at type loc. are now considered to be of Sil. (upper Cayugan) 
age, but the fni. as described and mapped in early repts on SW. Va. is 
chiefly of Helderberg age (Lower Dev.). At present the U. S. Geol. 
Survey uses Cai/uga Is. for the beds of Sil. age In SW. Va. and Helder
berg Is. for the beds of Lower Dev. age In SW. Va. 

Named for Hancock Co., Tenn. 

Hancock amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name long applied locally to an amygdaloid in upper part of Ashbed 

group. The mineralized part Is the Hancock lode. Named for its 
occurrence In old Hancock mine, Houghton Co. 

Hancock conglomerate. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
Name locally lu use many years for cgl. No. 17, which is also called 

Hancock West cgl. Occurs near top of Ashbed group. Named for ex
posures In a ravine just E. of Hancock mine, Houghton Co. 

Hancock flow. 
Includes Hancock amygdaloid and the underlying trap. 

Hancock sand. 
A subsurface sand in the Penn. (probably in Bandera sh.) of Chautauqua 

Co., SE. Kans. I s said to occur 100± ft. below Peru sand and a t 
approx. horizon of Weiser sand of Montgomery Co., Kans. 

Hancock West conglomerate. 
Pre-Cambrian (Keweenawan) : Northern Michigan (Houghton and Ke

weenaw Counties). 
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 77, 83, and chart). Is egl. 

No. 17 of Houghton Co. 
Is same as Hancock cgl. of Ashbed group. 
Probably so named because it lies W. of old Hancock mine, Houghton 

Co. 
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Handy Lake volcanics. 
Pre-Cambrian: Ontario. 

G. Rittenhouse, 1936 (Jour. GeoL, vol. 44, No. 4, pp. 456, 469). 

Hanford formation. 
Lower Cambrian: Newfoundland and New Brunswick. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 2d set, voL 6, sec. 4, p. 186). 

Hanford fm., Canada and New Brunswick, assigned to Camb, 
G. Van Ingen, 1914 (Princeton Unlv. Contr. to geol. of Newfoundland, No. 4). 

Hanford fm.—FosslUferous green and red sh. with manganiferous lss., and at 
base phosphorite containing Radlolarla and sponges. Forms upper part of Lower 
Cam'o. Dlscon. overlain by Manuels fm. (Middle Camb.) and dlscon. underlain 
hy Smith Point fm. (Lower Camb.). 

Hanfordian series. 
Lower Cambrian:: Newfoundland. 
G. Van Ingen, 1914 (Princeton Unlv. Contr. to geol. of Newfoundland, No. 4). 

Hanfordian series.—Upper part of Lower Ĉ amb. of Newfoundland. Represented 
by Hanford fm. Discon. miderlles Middle pamb. (Manuels fm.) and dlscon. 
overlies Etcheminian series. [Derivation of name not stated.] 

Hanging Rock sandstone. 
Pennsylvanian: Central western Indiana (VermiUon County). 
F. H. Bradley, 1869 (Ind. Qeol. Snrv. 1st Ann. Rept, p. 157). Heavy-bedded 

soft ferruginous ss., 20 ft. thick, locally known as Hanging Rock ss. Caps the 
Hanging Rock and Is underlain by black slaty sh. with ironstone nodules. Sup
posed equiv. of Mahoning ss. [memb. ot Conemaugh fm.] of Ohio. 

Named for the Hanging Rock, on Big VermiUon River, VermUlon C!o. 

Banging Rock sandstone. 
Pennsylvanian: Southeastern lUinois (Wabash and Edwards Counties). 
A. H. Worthen, 1876 (IU. Qeol. Surv. voL 6, pp. bl-60), described 2 sss. In upper 

Coal Measures of Wabash and Edwards Countlea, one of which he called 
Hanging Rock sa, and the other Mount Carmel aa. Hanging Rock bluff is 3 ml. 
NB. of town of Mount Carmel, Wabash Co. 

tHanging Rock limestone. (In AUegheny formation.) 
Pennsylvanian: Soutlieastern Ohio. 
E. Orton, 1878 (Ohio Geol. Surv., vol. 8, pp. 888, 892-896, pis. opp. pp. 888, 800, 

912, 921). Hanging Rock or Oray l».^Light-gray semicryatalllne foaailiferous Is., 
1 to 12 ft. thick, lying strat btw. Shawnee and Zoar lss. In Hanging Rock dist. 
CaUed "Ferriferous" 'is. by B. B. Andrews. 

Later repts state that it is same as Vanport Is. memb. 

Named for Hanging Rock dist., where it is commercially important'. 

Hanna formation. 
Eocene: Central southern Wyoming (Carbon County). 
C. F. Bowen, 1918 (U. 8. G. S. P. P. 108, pp. 228, 231, etc.). Hanna fm.— 

Alternating beds of sh., ss., cgl, and numerous coal beda. The sh. is dark-gray, 
yellowish and carbonaceous; the sss. are white, gray and brown, massive to 
thin-bedded and cross-bedded; the cgla. and conglomeratic aaa. contain pebbles 
of chert, granite, qtzite, ss., Mowry sh., Cloverly cgl, etc. Contains fossil 
bones of vertebrates, Bk)cene fresh-water shells, and abundance of Eocene 
leaves. Thickness 7,000+ ft. Uncon. underlies North Park fm. and uncon. 
overlies Ferris fm. Is well exposed to W. and N. of town of Hanna, Carbon Co. 
Is upper part of "Upper Laramie" of Veatch, the lower part of that unit being 
Ferris fm. ot this rept 

Hanna Valley bed. (In Strawn formation.) 
Pennsylvanian: Central Texas (Colorado River Valley). 
N. F. Drake, 1898 (Tex. Geol. Surv. 4th Ann. Rept.. o t 1, pp. 374. 383). Hanna 

Vallev bed.—Clay, 200 or more ft. thick, with some shaly ss. m places. Memb. 
of Strawn dlv. Overlies Cottonwood Creek bed and underUes Rough Creek bed. 

Named for Hanna Valley, San Saba or MUls C!o. 
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H a n n i b a l s h a l e . ( O t K i n d e r h o o k g r o u p . ) 

M i s s i s s i p p i a n : N o r t h e a s t e r n Missour i , s o u t h e a s t e r n I o w a , a n d w e s t e r n 

lUinols . 
C. R. Keyes. 1892 (Geol. Soc. Am. Bul l , vol. 3, p. 289). Hannibal sftales.—Fossilif

erous shales, 70 to 100 ft. thick; upper portion sandy In places and often 
forms rather compact shaly ss. ; lower portion bluish or greenish clay shales. 
Equiv. of Vermicular shales ot Swallow. Underlies Chouteau Is. and overlies 
Louisiana Is. All Included In Kinderhook group. 

T h i s c o n t i n u e d for m a n y y e a r s to be defini t ion of H a n n i b a l sh . 

R. C. Moore, 1928 (Mo. Bur. GeoL and Mines, vol 21, 2d aer., table opp. p. 282), 
showed Glen Park la. as underlying Hannibal sh. and overlying Louisiana Is. 
in Jersey and Calhoun Counties, SW. I l l , and that elsewhere (Pike Co., 
central western III , and Pike and other counties Lu Mo.) the Hannibal Is nncon. 
on Louisiana Is., the Glen Park being absent. In 1935 (Rept 9th Ann. Field 
Conf. Kans. Geol. Soc, p. 245) Moore showed Hannibal sh. as present in only 
W 111. and NE. Mo., and that in S. III. and SE. Mo. the Fern Glen is uncon. 
on Glen Park, through absence of Chouteau Is. and Hannibal sh. 

N a m e d for e x p o s u r e s a t H a n n i b a l , M a r i o n Co., Mo. 

H a n o v e r l imes tone . 
Miss i s s ipp ian ( l o w e r ) : S o u t h w e s t e r n N e w Mexico. 

H. Schmltt, 1933 (Am. I n s t Mln. and Met. Bngrs. Contr. 89). Hanover !».—Crinoidal 
Is. forming top part of Lake VaUey Is. In Central Mining diet, or Santa Rlta-
Hanover-Flerro dis t Because ot deformation by the centrifugal peripheral thrust 
during Intrusion of Hanover "stock" the Hanover la. varies in thickness from 
80 to 150 f t , the max. measurement having been made at the crest and the 
minimum' on a limb of the peripheral anticline. .Average thickness in undis
turbed areas 110 ft. No other fma. in vicinity of Hanover are known to be 
greatly deformed. 

H a n o v e r sha l e . 

U p p e r D e v o n i a n : W e s t e r n N e w York ( C n a u l a u q u a C o u n t y ) . 

See t S i l v e r Creek sh., 1912, 1919, 1923, a n d 1924 e n t r i e s . 

G. H. Cbadwick, 1933 (Pan-Ara. Geol, vol. 00,"pp. 96, 98, 193, 198, 199, 357), Han
over ah. overlies Pipe Creek sh. and underlies Dunkirk sh. (Canaseraga ss.). Trace
able frora Lake Erie to Genesee River, where, still overlain by the Dunkirk, it be-
coraea raain raass of Wiscoy sh. Basal part of Wlscoy = Pipe Creek sh. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. Bull , vol. 4G, No, 2, p, 352), Included this 
sh. in Chemung group. 

N a m e d fo r e x p o s u r e s in town of H a n o v e r , C h a u t a u q u a Co. 

H a n o v e r i a n se r ies . 

N a m e proposed by C. [K.] Ke.vos ( P u n - A m . G e o l , vol. 65, No. 4, 1936, p. 315) 

to i nc lude S h a k o p e e dol. a n d N e w R i c h m o n d ss. ( = R i c h m o n d ss. of 

K e y e s ) . N a m e d for t w p in A l l a m a k e e Co., N E . I o w a . 

H a p p y H o l l o w l i m e s t o n e . ( I u S c r a n t o n sha le . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , e a s t e n i K a n s a s , a n d n o r t h e a s t e r n 

O k l a h o m a . 
G. E. Condra, 1927 (Nebr. Geol. Surv. Bull 1, pp. 40. 58). [See under White 

Cloud sh. I 
G. E. Condra, 19:ir i Nebr. Geol. Surv. Bull. 3, p. 53). restricted White Cloud ah. 

to beds below Happy Hollow Is., named the sh. overlying Happy Hollow Is. Cedar 
Vale sh., and stated that Happy Hollow Is. persists from Nebr. to Okla. with sev
eral ft. of sh. btw. It and Rulo Is. 

K. C. Moore, 19:!G (Kans. Geol. Surv. Bull. 22, pp. 211-212). Happy Hollow U. 
is traceable from Cass Co., Nebr., across Kans., and at least to S. part of Osage 
Co., Okla. Thickness 1 to 8 ft. Overlies White Clond sh. and underUes Cedar 
Vale sh. Typically It is a single massive bed of pinkish-brown, .somewhat Impure 
Is. that weathers in rounded or irreituiariy pnroiis surfaces; in places very sandy 
and locally soft and shaly. Type loc, Happy HoUow Creek. NE. Doniphan Co., 
Kans. [Moore discarded Scranton sh. and treated Happy Hollow Is. as a fm. In 
his redeflned Wabaunsee group.] 
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Haragan shale. 
Lower Devonian (Helderberg) : Central southern Oklahoma. 
C. A. Ree<ls. 1911 (Am. Jour. Scl, 4th, vol 32, pp, 258-268), Haragan ah.—Alter

nating blue to white shales and tbin-bedded earthy Iss- which weather Into yel
lowiah shales. Resembles somewhat Henryhouse sh., but instead of tendency to 
massive-bedded alternating series of yellow to pink earthy Isa. and some sh. t)eds, 
there ia predominance of sh. members and only occasionally thin ledges of earthy 
or crystalline la. Thlckneas 0 to 166 ft.; average 100 ft. OriginaUy included in 
middle of Hunton tm. UnderUes Boia d'Arc Is. and overlies Henryhouse sh. 
Contains New Scotland fossils. 

Named for exposures along Haragan Creek, Carter Co., 3 to 4 mi. SE. of 
Dougherty, Murray Co. 

Harbison quartz diorite. 
Late Jurassic or early Cretaceous: Southern California (San Diego and 

Imperial Counties). 
W. J. Miller, 1935 (Calit Jour. Mines and Geol, vol. 31, No. 2. pp. 115-141, map). 

Harbison quariz diorite.—Type in N. part of Harbison Canyon and vicinity. In 
southern Peninsular Range, where it covers 6 ± sq. ml , which, with exception 
of one small area, is only occurrence of the fm. in this area. Cuts Alpine quartz 
diorite. Is more acidic than the other quartz diorites of region. 

Harbledown formation. 
Jurassic: British Columbia. 
C. H. Crickmay, 1928 (Calit Univ. Dept. Geol. Sci. BulL, vol 18, No. 2, pp. 56, 59). 

Harbor Hill moraine. 
Pleistocene (Wisconsin stage) : Southeastern New York (Long Island). 
J. B. Woodworth, 1901 (N. Y. State Mus. Bul l 48, pi. 1, map). Moraine of the 

Harborhill stage, Included In Wisconsin epoch. Consists of gravela at HarborbiU 
[near Roslyn] and typical till i no the r places. 

A. C. Veatch, 1903 (Jour. Geol, vol. 11, pp. 762-778), and 1906 (U. S. G. S. P. P. 
44). Harbor Hill moraine of Long Island Is late Wisconsin, and younger than 
Ronkonkoma moraine. 

M. L. Fuller, 1914 (U, S, G, S, P, P, 82), Harbor HUI and Ronkonkoma moraines 
correspond to early Wisconsin of Mississippi Valley region. Thlckneas of Harbor 
Hill moraine 0 to 30 ft. 

H a r b o r Hi l l s u b s t a g e . 
T h e t i m e d u r i n g w h i c h H a r b o r H i l l m o r a i n e w a s depos i ted . 

H a r d e s t y sha l e . 
P e n n s y l v a n i a u : E a s t e r n K a n s a s , n o r t h w e s t e r n Missour i , a n d s o u t h e a s t e n < 

N e b r a s k a . 

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 93, 97). [For 
definition see first entry under Pedec group. Derivation of name not stated. The 
sh. to which this name was applied is basal part of Lawrence sh. of previous usage, 
which Moore here divided into (descending) Lawrence sh. [restricted], Haskell Is., 
Stranger fm., resting uncon. on Hardesty sh. This classification was followed by 
Moore and Condra In their Oct. 1932 revised chart of Penn. of Kans. and Nebr., 
and by N. D. Newell, 1935 (Kans. Geol. Surv. BuU. 21). See Kans.-Nebr. chart 
compiled by M. G. Wilmarth, 1930.] 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 138). Hardesty sh. was not properiy 
proposed as a strat . unit, being merely indicated in a chart, and haa no standing. 
It is abandoned. Top of Pedee group Is top of la tan Is., although It is probable 
that In places there is a certain thickness of sh. btw. la tan Is. and the post-
Missouri dlscon. that should be Included In Pedee group. [See further under Pedee 
group. ] 

Hardgrave sandstone. 
Middle Jurassic: Northern California (Taylorsville region). 
J. S. DIUer, 1892 (Geol. Soc. Am. BuU., vol. 3, pp. 370-394). Hardgrave »«.—Red ss., 

450 ft. thick, older than Thompson Is. and younger than Foreman beds. [Now 
known to be much older than Foreman beds.] 
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J . S. Diller, 1908 (U. S. G. S. Bull 353). Hardgrave ss. varies from fine shaly ss. 
to cgl and is almost wholly of tuffaceous character. Most common color is red, 
ranging from brick red to dull brown, hut much of It Is gray, and Ihe two colors 
are intermingled Irregularly in same bed. Bedding generally well marked. Thick
ness 450 ft. Is next younger than Trail fm. Is separated from overiying Tliomp-
son Is. by Fant metn-andesite. Is limited in distribution within Taylorsville 
region almost exclusively to slope ot Mount Jura. E. of Taylorsville. One belt lies 
along W. base of Mount Jura. Named for exposures on Hardgrave's ranch, near 
Taylorsville. 

This fm. has been classified as Lower Jurassic, but according to C. H. 
Crickmay, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, pp. 80-81), it Is 
Middle Jurassic. 

Hardgrave tuff. 

Middle Jurassic: Northern California (Mount J u r a ) . 

C. 11. Crickmay. 1933 (Geol Soc. Am. Bull . vol. 44. No. 1, p, 81), [See under 
Combe ss.] 

Hardin sandstone member (of Chattanooga shale). 

UpiJer Devonian or Mlsslssiijplan: Western Tennessee. 

J. M. Safford and J. B. Killehrew. 1000 (Elements of geol of Tenn., pp. 104, 130, 
137), Hardin ss.—Dark nne-grained hituniiiious ss,, weathering gray or grayish 
yellow ; raore or less phosphatlc. Chiefly Interesting because of close association 
with Swan Creek phosphate, the latter often liecoralng this ss. Thickness 12 or 
15 ft. Overlies Camden chert and underlies Swan Creek phosphate [according to 
pp. 104 aud 136]. 

Because of tliluness and gradation Into overlying sh. is treated as a memb. 
of Chattanooga sh. Uncon. overlies Pegram Is. in some areas. 

Named for Hardin Co. 

Harding sandstone. 

Middle Ordovician: Colorado. 

C. D. Waleott. 1892 (Geol Soc. Am. Bull , vol. 3, pp. 154-167). Harding s».—The 
lower bed Is a shore-line deposit following the advance of the sea upon the land; 
it is formed of coarse grains of quariz and small quartz pebbles imbedded in a flne 
aren. matrix, and Is 5 ft. thick. The succeeding layers of ss. have more or less 
calc. matter In the matrix ; their fossils all prove the littoral origin of the sedi
ments. The closing deposit of the ss. scries Is coarse drifted sand, containing 
numerous fragments of larger flsh plates than those below. The change to succeed
ing shaly beds a t top Is abrupt, and apparently due to deepening of the water and 
cessation of aren. deposits. The shaly beds are 2 to 4 ft. thick, and consist of red 
and purple fine-grained argillaceo-aren. sh. Thickness of fm. at Harding's ss. 
quarry, about 1 mi. NW. of State Penitentiary, Canyon City, 88 f t Rests uncon. 
on Algonkian beddeu gneiss and micaceous schists. Overlain by Fremont Is. 

Is now considered by E. Kirk to be of approx. late Black River or early 

Trenton age. 

Hardinsburg sandstone. (Of Chester group.) 

Mississippian: Southern Illinois, western Kentucky, and northern Ten

nessee. 
A. D. Brokaw, 1916 (IU. Geol Surv. Extr. from Bul l 35) nnd 1917 (IU. Geol Surv. 

Bull. 35). Hardinsburg ss.—Moderately flne-grained yellowish-brown ss., with 
small amount of sh., underlying Sloans Valley [Glen Dean Is.] and overlying Glol-
coiida fin. in parts of Saline, Williamson, Pope, and Johnson Counties, SE. 111. 
Thickness 80 to 100 ft. 

C. Butts, 1917 (Ky. Geol Surv. Mississippian formations ot western Ky.. p. 96). 
Hardinsburg ss.—Consists of (descending) shaly ss. ; massive coarse-grainetl as., 
10 f t : soraewhat thinner-bedded ss. 10 ft. Thickness :10 to 6 0 + ft. Underlies Glen 
Dean Is. and overlies Golconda fra. Naraed for Hardinsburg, Breckinridge Co., Ky., 
which is built on this ss. 
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H a r d i n School l imes tone . ( I n W i c h i t a g r o u p . ) 

P e r m i a n : C e n t r a ] T e x a s (Co leman O i u n t y ) . 

F. M. Bullsrd and R. H. Cuyler. 1935 (Univ. Tex. Bull. 3501, pp. 254-255). About 
50 ft. above base of Santa Anna Branch sh. raerab. of Putnam fm., and 125+ ft. 
below top of that memb.. is a dense, hard creani-colored Is. about 14 in. thick, which 
is a good marker. Because of good exposures on hills just N. and W. of Hardin 
School, in SW. part of Coleman Co., the name Hardin Schoijl Is. is proposed for it. 
I t lies 9 ± ft. above another prominent is., about 18 in. thick, and 5 tt. below a 
nonperslstent hard gray Is. 1 to 2 ft. thick. 

tHardiston quartzite. 
See Hardyston qtzite. 

•tHardistonville quartzite. 
See Hardyston qtzite. 

Hardman Hre clay. (In Allegheny formation.) 
Pennsylvanian: Northern West Virginia and western Maryland. 
R. V. Hennen and D. B. Reger. 1913 (W. Va. Gcol Surv. Rept. Marlon, Monongalia, 

and Taylor Counties, p. 3471. Hardman fire clay.—Hard and flinty, 9 f t thick. 
Lies immediately under Johnstown is. and overlies Middle Kittanning coal Mined 
1 mi. N. of Hardman, Preston ITaylor?] Co. 

C. K. Swartz et a l , 1919 (Geol Soc. Am. Bull , vol 30, p. 572). Hardman flre clay 
("Furnace'* clay), underlies Mount Savage Iron ore (Johnstown iron ore) and over
Ues Piney Mtn coal in Allegany and Garrett Counties, Md. 

C. K. Swartz, 1922 (Md. Geol Surv. vol 11, p. 48, pl. 6) . Hardman ("Furnace") 
flre clay uuderlies Little Monteli coal and overlies Piney Mtn coal In Georges Oeek 
Bashi, Md. 

D. B. Reger, 1924 (W. Va. Geol. Surv. Rept. Mineral and Grant Counties, p. 243). 
Hardman fire clay, 6 ft. thick, usuaUy sandy and Impure, underlies Johnstown Is. 
and overlies Upper East Lynn ss. 

Hardwick granite. 
Late Carboniferous or post-Carboniferous: Central Massachusetts and 

southwestern New Hampshire. 
B. K. Emerson, 1898 (U. S. G. S. Mon. 29, pp. 239-241. 317-318, pl. 34). Hard

wick gneiss (pp. 239-241) ; Hardicick gneissoid granite and granit i te and Hard
wick granite-gneias (pp. 317-318) ; Hardwick granite (on raap, where it is de
scribed as dark thlck-beddod blotlte gneiss). [See also Emerson, U. S. G. S. 
Bull. 597, pp. 238-239, 1917, where it ia described, on map, as black biotite granite 
around Fitzwilliam granite, and is shown as extending northward into N. H.] 

Named for occurrence at and around Hardwick, Worcester Co., Mass. 

Hardwick granite. 
Devonian: Northeastern Vermont (Caledonia County). 
E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol, table opp. p. 

288), Usted this narae in Dev. of "central V t , " but without definition. Quarried 
W. of Hardwick, lu Hardwick Twp, Caledonia Co. 

Preoccupied by Hardwick granite of central Mass. and southern N. H., 
which is late Carbf. or post-Carbf. 

Hardyston quartzite. 
Lower Cambrian: Northern New Jersey and northeastern Pennsylvania. 
J. E. Wolff and A. H. Brooks, 1,S98 (U. S. G. S. IStli Ann. Rept., pt. 2, pp. 442-443, 

454—456). HardistonviXle qtziie.—Oldest fossiliferous rock of region. Olenellus 
age established by Beecher and Nason. Usually bluish gray when fresh ; weathers 
yellow or brown ; often porous, llmonitic ; frequently contains considerable pyrite ; 
varies In coarsenesa from fine cgl to qtzite; shaly phase often present in upper 
part. Thickness 1 to 30 tt . Grades into overlying Wallklll blue Is. [Kittatinny 
Is.]. OverUes Franklin white [s. Exposed at brofik section in Hardistonville 
and on hill 1 ml. S. of Hardistonville. 

H. B. KUmmel and S. Weller, 1901 ((Seol Soe. Am. Bull, vol. 12, pp. 149-150). 
Hardistoii qtzUe.—Was described and named Hardistonville qtzite by Wolff and 
Brooks, from vUIage of that name, uear which there are good exposures. The 
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shorter name used above, which Is that of the township, seems preferable, how
ever, and is here proposed. Consists of (descending) : (1) Sandy shales (transiriim 
beds), 10 to 15 ft,; (2) sandy Is,, 15 ft. exposed; (3) ss. or qtzite of variable 
composition and thickness, usually blue gray when fresh, but some beds are light 
yellow brown and others nearly white. Thickness 100 to 140 f t . If transition 
beds at top are to be Included. The conglomeratic phase is known to exceed 
100 ft. a t a number of localities. Lower Camb. trilobites In the calc. ss. beds ; no 
fossUs In the vitreous qtzites or the arkose beds. Conformably underlies Kittatinny 
Is. Rests on pre-Camb. crystallines. 

H. B. Kihnmel and S. WeUer, 1902 (N. J . Geol. Surv. Ann. Rept. State Geol. 1901), 
changed speUlng of name to Hardyston, the form adopted by U. S. Geog. Bd. 

H a r e I n d i a n R i v e r sha l e . 

D e v o n i a n : Mackenz ie . 

E. M. Kindle, 1921 (Canada GeoL Surv. Summ. Rept. 1920, pt. B, p. 45). 

H a r e R i v e r sha l e s . 

D e v o n i a n : Mackenz ie . 

T. 0 . Bosworth, 1921 (Qeol. Mag., v o l 58, p. 287). 

H a r g e t t s a n d s t o n e . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : N o r t h e a s t e r n Miss i s s ipp i ( T i s h o m i n g o C o u n t y ) . 

W. C. Horse, 1935 (Miss. Geol. Surv. BuU. 26, pp. 9, 10). [Hargett sa. (or a sh. 
memb.) of Alabbrook fm. is shown in table on p. 9 as underlying Cripple Deer ss. 
(or a sh. memb.) of Alsobrook fm., and overlying Is. forming liasal part of 
Alsobrook fm. In Tishomingo Co. The columnar section on p. 10 shows 1 ft. of ss. 
in middle of Alsobrook fm. Derivation of name not stated.] 

H a r j o s a n d . 
A se r ies , 10 t o 70 f t . t h i ck , of s a n d s , s a n d y l imes or l imes , of P e n n . age , 

w i t h sh. b r e a k s r eco rded , l y ing a t 3,180 t o 3,380 ft. d e p t h in CromweU 
oil fleld, Ok la . L ies 175 t o 250 ft. above C r o m w e l l s a n d a n d some d is 
t a n c e be low B r u n n e r s a n d , w h i c h l ies 300 t o 370 ft. above CromweU 
s a n d . N a m e d for H a n n a h H a r j o l ea se of I n d e p e n d e n t Oil & G a s Co., 
sec. 21 -10 -8 . 

H a r l a n s a n d s t o n e . ( I n P o t t s v i l l e g roup . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y a n d s o u t h w e s t e r n Vi rg in i a . 

M. R. CampbeU, 1893 (U. 8. G. S. BulL 111, pp. 28,.31). Harlan ss.—Mainly coarse 
white ss., "With sandy sh. and thin coals, 880 ft. thick. At base massive ss. 100 ft, 
thick. Forms topmost fm. of Coal Measures in Bigstone Gap coal field of Va. and 
Ky. Overlies Wise fm. 

Be longs to u p p e r p a r t of P o t t s v i l l e g r o u p . 

N a m e d for H a r l a n Co., K y . 

H a r l e m gne i ss . 
P r e - C a m b r i a n : S o u t h e a s t e r n N e w York . 

R. P. Stevens, 1887 (N. "J. Lye. Nat. H i s t Annals, vol 8, pp. 116-120), applied 
Harlem gneiaa to one of bodies of gneiss shown on his "Section across New York 
[Manhattan] Island along southern shore of Spuyten-Duyvel Creek and Harlem 
River." In U. 8. O. 8. New York City folio (No. 83) the gneiss of this area Is 
mapped as Fordham gneiss. 

H a r l e m c lay . ( I n C o n e m a u g h f o r m a t i o n . ) 

A n a m e app l i ed to t h e sUiceous c lay , 1 ft. t h i ck , u n d e r l y i n g H a r l e m coal 

in Ohio . 

H a r m o n f o r m a t i o n . ( I n M a y s v i l l e g r o u p . ) 
U p p e r O r d o v i c i a n : S o u t h e a s t e r n I n d i a n a . 

E. E. CMmlngB and J. J . Galloway, 1913 (Ind. Dept. Geol. and Nat. Res. 37tli Ann. 
Sept , p. 369). Oorryville-Amheim (Rafineaquina fracta zone).—Lss. nnd shnles, 
110 ft. thick, Blmilar to rest of the MaysviUe; Lss. predominating at base, gradually 
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replaced by sh. toward top. Included in Maysville group. OverUes Bellevue and 
UnderUes Waynesville dlv. of Richmond group. If a single name is desired for this 
dlv. we propose Harmon, frora Harmon's Station [Dearborn Co.], near which. In 
cuts 8 to 11, the entire fm. is exposed. 

B. R. Cumings, 1922 (Hdb. Ind. GeoL, p t 4, Sep. Pub. 21, p. 425). Reason for group
ing Corryville, Mount Auburn, and Arnheim together aa Harmon fm. la that In Ind. 
the Corryville and Mount Auburn loae their distinctive characters, and the Arnheim, 
especially In Its lower half, is faunistically very much more closely related to the 
MaysviUe than to ^ e Richmond. 

H a r m o n H l l l gne iss . 
P r e - C a m b r i a n : S o u t h w e s t e r n V e r m o n t ( B e n n i n g t o n r e g i o n ) . 

C. B. Gordon, 1914 (9th Rept. V t State Geol). [In table on p. 346 the pre.<;amb. 
rocks of vicinity of Bennington, V t , are called "Gneiss of Staraford Mtn and 
Harmon HUL" On p. 349 is heading : "Petrography of Harmon HUI gneiss."] 

t H a r n e y g r a n i t e . 

P r e - C a m b r i a n : S o u t h w e s t e r n S o u t h D a k o t a ( B l a c k H i l l s ) . 

H. G. Ferguson and F. N. Turgeon, 1908 (Harvard CoU. Mus. Comp. ZooL BuU., vol. 
49, pp. 273-281). Harney granite occurs In northern Black HlUs. The Intrusive 
granite of Harney Peak region. In southern Black HlUs, is a pegraatitic granite. 
Identical with that found In northern Black Hills. The Harney granite appears to 
be Intruded into only the lower schists ot the Algonkian. [The name Harney 
granite Is used In title of paper.] 

U. S. GeoL S u r v e y does no t u s e a g e o g r a p h i c n a m e for t h i s loca l body of 

g r a n i t e . (See u n d e r t B a r n e y P e a k g r a n i t e . ) 

H a r n e y f o r m a t i o n . 
T e r t i a r y ? ( P U o c e n e ? ) : S o u t h e a s t e r n Oregon ( H a r n e y B a s i n ) . 

A. M. Piper, T. W. Robinson, and C. F. Park, Jr. (U. S. G. S. W. S. P. in press). 
Harney fm.—Massive basaltic tuff and breccia, sa., and sll tstone; some Incoherent 
gravel": scoriaceous and massive basalt intercalated a t a few horizons. Exhumed 
basalt memb. caps the extensive plain of Intermediate altitude in west-central part 
of area. Rests uncon. on Danforth fm. Is overlain by Pleist. terrace deposits or 
late basalt. Thickness 0 to 750 ft. Named for Harney Basin, the type section 
(468 ft. thick) being in E. face of Dog Mtn along bdy btw. sees. 20 and 28, T. 25 S., 
R. 30 B. 

t H a r n e y P e a k g r a n i t e . 
P r e - C a m b r i a n : S o u t h w e s t e r n Sou th D a k o t a ( B l a c k H i l l s ) . 

C. R. Van Hise, 1898 (Geol Soc. Am. Bul l , vol 9, p. 311), referred to the mica 
schists and mica gneisses about the Harney Peak granite pt the Black Hills, "de
scribed by writer In Geol. Soc. Am. BuU., vol. 1, pp. 206-210, 1890" (but not there 
named, being simply called granite of Hamey Peak] . 

a . M. Schwartz, 1925 (Econ. Geol, vol 20, pp. 648-653). Harney Peak granite forms 
core of Black Hills uplift. Intrudes pre-Camb. schists. Classed as pre-Camb. by 
all investigators who have mentioned its age. The parts of the granite seen by 
writer are largely pegmatltic. I t would not be far from correct to refer to all of 
exposed Harney Peak granite aa a pegmatite. 

T h e U. S. Geol. S u r v e y c o n s i d e r s a g e o g r a p h i c n a m e for t h i s loca l body of 

g r a n i t e i m n e c e s s a r y , a n d ca l l s i t g r a n i t e of B a r n e y P e a k . 

H a r o f o r m a t i o n . 

Uppe r T r l a s s i c : N o r t h w e s t e r n W a s h i n g t o n ( S a n J u a n I s l a n d s ) . 

R. D. McLellan, 1927 (Unlv. Waah. Pub. Geol, vol. 2, pp. 93, 112-113). Haro fm.— 
Basal 920 ft. consists chiefiy of cgl with occasional thin beds of reddish S8. and sh . ; 
overlying strata are thin-bedded carbonaceous sh., al , graywacke, grit, and la., con
taining Halobia, which is restricted to upper Triassic; the uppermost beds are 
largely concealed by glacial drift. Thickneaa of fm. 1,250-f- f t Compoaes penin
sula known aa Davidson Head, at N. extremity of San Juan Island. Occupies au 
area ot only 48 acres. So far as known no other rock of this age outcrops in San 
Juan Island region. [Derivation of name not atated.] 
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H a r p e r s a n d s t o n e . ( I n C i m a r r o n g roup . ) 

P e r m i a n : Cen t r a l s o u t h e r n K a n s a s a n d n o r t h e r n O k l a h o m a . 

F. W. Cragln, 1896 (Colo. CoU. Studies, vol 6, pp. 3, 18-20). Harper aas. or beda.— 
More or less mottled but {irevailingly duU-red or brownish-red arglll. and aren. 
shales emd sss., several hundred ft. thick, composing basal fm. of Kiger div. and 
Cimarron series. Overlies, probably uncon., Wellington sh. and underlies Salt 
Plain measures. Includes a t base transitional beds of calc. sh. which might per
haps be reckoned equally well as constituting the summit of the WeUlngton. 

I n Okla . is r e p r e s e n t e d in E n i d fm. 

N a m e d for e x p o s u r e s in H a r p e r Co., K a n s . 

H a r p e r s s h a l e . (Also sch i s t , s l a t e , phy l l i t e , a n d a l b i t e s c h i s t ) 
L o w e r C a m b r i a n : W e s t Vi rg in ia , Vi rg in ia , M a r y l a n d , a n d s o u t h e a s t e r n 

P e n n s y l v a n i a . 
A. Keith, 1893 (as reported by G. H. Williams and W. B. Clark, In Maryland, its 

resources. Industries, and institutions, chap. 3, p. 68. The fm. was deacrlbed, but 
not named, by Keith In Am. Geol, vol. 10, p. 365, 1892). Harper'a Ferry ahalea.— 
Gray sandy shales, with some ss. beds, scolithus and Lower Camb. fossils. Thick
ness 1,200 to 1,500 ft. Underlie Antietam ss. and overlie Weaverton [Weverton] ss. 

A. Keith, 1894 (U. S. G. S. 14th Ann. Rept , pt. 2, pis. 22 and 23, pp. 333-335). 
Harpers sh.—Blulab-gray and gray sandy shales with some thin beds of ss. Thick
ness 800 to 1,200 f t Underlies Antietam. ss. and overlies Weverton ss. 

I n SE. P a . t h e l i tho logic c h a r a c t e r of t h i s f m. c h a n g e s , a n d i t is t h e r e caUed 
H a r p e r s schis t in some a r e a s . H a r p e r s phy l l i t e In o the r area.s, a n d 
B a r p e r s a lb i t e sch i s t in s t i l l o t h e r a r e a s . 

N a m e d for expo,sures In g o r g e s of P o t o m a c a n d S h e n a n d o a h r i v e r s a t 
H a r p e r s F e r r y , W. Va . 

" tHarpers F e r r y sha l e s . 
See B a r p e r s sha l e . 

H a r p e r s v i l l e f o r m a t i o n . ( I n Cisco g roup . ) 

P e n n s y l v a n i a n : Cientral a n d c e n t r a l n o r t h e r n T e x a s . 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31, 39). Harpera
vUle fm.—Chiefly sh., but in Brazos River Valley includes Saddle Creek Is. memb. 
at top, Belknap Is. memb. in middle, and Crystal Falls Is. memb. near base. Thick
ness '200 to 275 ft. Overlies Breckenridge Is. memb. of Thrifty fm. and uuderlies 
Camp Creek sh. merab. of Pueblo fm. Chiefiy characterized by presence of coal 
No. 6. one of raost important coals in northern Tex. Named for town 10 ml. S. of 
Breckenridge, Stephens Co. 

F. B. Plummer and R. C. Moore, 1922 (Unlv. Tex. Bull. 2132, pp. 180-168 and char ts) . 
Harpersville fm.—In Colorado River Valley Includes all strata btw. top of Saddle 
Creek la. memb. and base of Waldrip bed of Drake. It consists of basal beds of 
coarse thick sss. which grade in places to cgls.; of middle beds composed of an 
alternation of fossiliferous buff and yellow-brown lss.. Irregularly bedded calc. sss., 
carbonaceous and ferruginous shales, and thin beds of coal; and of upper beds of 
a thick, -massive coarse persistent ss. In many places capped by a hard gray Is. 
(Saddle Creek Is. memb.). Includes Crystal Falls la. lentil 40 to 80 ft. above baae, 
and Belknap la. lentil 80 to 80 ft. above Crystal Falls Is. 

t H a r p e t h sha le . 

M i s s i s s i p p i a n : C e n t r a l Tennessee . 

P. M. Jones, 1892 (Geol. of Nashville and Immediate vicinity, Unlv. Press, Nashville, 
Tenn., June 1892, p. 14). Harpeth sh.—Blue, apparently corapact rock. In fresh 
exposure heavy-bedded, but weathering easily Into sh, ; at Intervals layers Df chert 
3 to 4 in. thick, which resist weathering ranch longer than main body of the sh. 
Thickness 200 ft. or more. Underlies St. Louis Is. and overlies Dev. Black sh. To 
this group of rocks Dr. Safford, in his rept of geology of Well's Creek Basin (soon 
to be published), has given the name "Harpeth sh.," frora its fine presentation In 

• the picturesque bluffs, along Bl.i; Harpeth Klver, In Cheatham Co, 

Replaced by R idge top sh. 
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t H a r p e t h a n d Tennes see R i v e r g roup . 

D e v o n i a n a n d S U u r i a n : W e s t e r n Tennes see . 

J . M. Safford, 1851 (Am. Jour. Scl , 2d. voL 12, pp. 363, 357-868). Orav U. or 
Harpeth and Tennessee River group.—FosslUferous Is. which to W. uncon. separates 
the black s i from underlying blue Is. of NashviUe group containing Spirifer lyna 
and Its associates. Along Tenn. River consists of (ascending) : (1) Thin-bedded 
fine-grained Impure blue Is., of unknown thickness, 40 to 50 ft. being exposed in 
bluffs and beds of several creeks in Hardin Co.; (2) mostly Ught-gray sand and 
thick-bedded Is. containing crinoidal beds, some of lower s trata with bright-green 
points, middle strata banded by reddish layers, which are generaUy flne-grained. 
Impure, cherty Is. common on the Glades, and upper portion sometimes-affording 
bluish layers of siliceous Is. ; all often of marly nature, easily disintegrating and 
forming the angular gravel of the Glades. 

I n c l u d e s P e g r a m , C a m d e n , H a r r i m a n , Qua i l , a n d L i n d e n fms . ( D e v . ) a n d 

CUfton fm. (S IL) . 

N a m e d for H a r p e t h R ive r , C h e a t h a m a n d Dickson Count ies . 

H a r r e l l s h a l e . (Of P o r t a g e g roup . ) 

Upper D e v o n i a n : C!entral P e i m s y l v a n i a (Bed fo rd , B la i r . H a n t l n g d o n , a n d 

C e n t e r C o u n t i e s ) . 

C. Butts, 1918 'Am. Jour. Scl , 4th, vol. 48, pp. 523, 632, S88). Harrell ah.—Dove 
and black Ssslle (paper) sh., with Burket black sh. memb. at base to W. Thickness 
250 f t Basal fm. of Portage group. Underlies BraUler sh. and overlies HamUton fin. 

C. Butts (U. a. G. S. HoUidaysburg-Huntingdon loUo, No. 227, in press). Harrell 
sh.—Very soft brownish gray or ollve-colored highly flsslle sh. t ha t cleaves Into 
very thin laminae. East of Tussey Mtn thin beds of black sh. alternate witb soft 
brown or gray sh. Correlated with Cashaqua and Middlesex of N. T. At base 
Burket black sh. memb., 80 t* thick. Named for exposures a t HarreU, Blair Co. 
[This village and the station have also been spelled HorreU.] 

B. Wlllord, 1935 (Geol. Soc. Am. Bul l , vol. 48, pp. 1209-1218), proposed to restrict 
this name to the beds overlying Burket black sb. memb. 

H a r r l c a n a w ser ies . 
P r e - C a m b r l a n : Quebec. 

T. L. Tanton, 1919 (Canada Geol Surv. Mem. 109, p. 39). 

H a r r i m a n c h e r t . 

L o w e r D e v o n i a n ( O r i s k a n i a n ) : W e s t e r n T e n n e s s e e ( D e c a t u r C o u n t y ) . 

C. 0. Dunbar, 1918 (Am. Jour. Scl , 4th, vol. 46, p. 747). Harriman chert.—Nearly 
white novacullte; weathers buff; very hard and br i t t le ; In layers a few Inches to 
over 1 ft. thick; thoroughly fractured. Thickness 0 to 56 ft. Is heavier-bedded thaiJ 
overlying Camden chert (restricted), wUh which It is uncon. Overlies, uncon.. 
Quail Is. Is of upper Oriakany age. Named for Harriman Creek, Decatur Co. 

H a r r i n g t o n f o r m a t i o n . 

L o w e r T r i a s s i c : S o u t h w e s t e r n U t a h ( s o u t h e a s t of F r i s c o d i s t r i c t ) . 

B. S. Butler, 1913 (U. S. G. S. P. P. 80). Harrington fm.—Thin-bedded shale with 
interbedded las. and len.ses of qtzite. Thickneaa 5 ,000_ . f t . Overlain by Tert. 
intruaives and underlain by Elephant Is. (Penn.) . Type loc , Harrington-Hickory 
raine, SE. of Frisco die t 

H a r r i n g t o n River f o r m a t i o n . 

C a r b o n i f e r o u s : C a n a d a . 

W. A. Bell, 1927 (Roy. Soc. Canada Trans., 3d ser., vol. 21, pp. 75-108; table). 

H a r r i s m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : E a s t e r n M i n n e s o t a (Ch i sago and S h e r b u r n e 
C o u n t i e s ) . 

F . Leverett, 1932 (U. S. G. S. P. P. 161. pp. 80-82). Youngest moraine of Rush Lake 
morainic system. Named for occurrence nt Harris, Chlaagc Co. 
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H a r r i s f o r m a t i o n . 

M i o c e n e : S o u t h e r n C a U f o m i a ( S a n t a M a r i a d i s t r i c t ) . 

R. D. Reed, 1933 (Geol. of Calif., p. 189). In Santa Maria d i e t It has become 
customary to refer to the upper, more, diatomaceous part of the siliceous sh. 
series as the "Harria" fm., which may be = the Santa Margarita or may be younger. 
(According to recent work by G. D. Hanna, the typical Harria Grade beda are Plio.; 
personal communication.) The pre-Harris beds are a t least in part = typlcal Mon
terey. 

H a r r i s sand . 
A s u b s u r f a c e s a n d , 25 f t . t h i ck , in S t r a w n fm. ( P e i m . ) of B a n g e r fleld of 

c e n t r a l n o r t h e r n Tex . , l y i n g 1,700 t o 1,800 ft. below R a n g e r is . 

H a r r i s b u r g g y p s i f e r o u s m e m b e r (of K a i b a b l i m e s t o n e ) . 

P e r m i a n : S o u t h w e s t e r n U t a h a n d n o r t h w e s t e r n Ar i zona . 
II. Bassler and J. B. Reeslde, Jr., Aug. 15, 1921 (U. S. G. S. BuU. 726C, pp. 90-92). 

Harriaburg gypalferoua memb.. of Kaibab la.—Gray, thin-bedded Is. (some of it 
containing many smaU angular fragments of chert) and gray, red, and yellow 
sh., some gyp. Thickness 187 to 160 f t (0 to 280 ± f t In U. S. G. S. P. P. 129, p. 
58, 1922^]. Top memb. of Kaibab Is. Uncon. overialn by Rock Canyon conglom
eratic memb. of Moenkopl fm. Named for occurrence In Harrisburg dome, 8 ml, B. 
of St. George, Washington Co., Utah. 

H a r r i s b u r g R u n s and . 

S u b s u r f a c e s a n d in B r a d f o r d dist . , NW. Pa . , ly ing b tw . B r a d f o r d Second 

a n d B r a d f o r d T h i r d s a n d s , 230 ft. above l a t t e r . 

H a r r i s Ci ty Umes tone . 
N a m e c a s u a l l y app l i ed by M. N. E l rod ( I n d . D e p t GeoL a n d N a t . Hi s t . 

12th Ann. R e p t , 1881, p . 128, 1883) to Is. q u a r r i e d a t H a r r i s Ci ty , S a n d 
Creek T w p , D e c a t u r Co., Ind . 

H a r r i s o n d i o r i t e . 
P r e - C a m b r l a n ( ? ) : S o u t h e a s t e r n N e w T o r k a n d w e s t e r n C o n n e c t i c u t 

F. J. H. Merrill, 1898 (N. Y. State Mus. IBth Ann. Rept., vol. 1, p. 30). Harrison 
diorite Is Intrusive Into Manhattan schist in town of Harrison [Westchester Co.). 
A smaller area of similar rock occura at Ravenawood, L. I., where It Intrudes Ford
ham gneiss ; a mass of it forms Milton Point near Rye; and It is abundant along 
shore of Long Island Sound btw. Portcheater and Greenwich. 

F. J. H. Merrill, 1902 (U. S. G. S. New York City folio. No. 83). [Harrison 
diorite classified as SU. or later, and deacrlbed as In 1898.] 

E. C. Eckel, 1902 (N. Y. State GeoL 20th Ann. Rept , p, r l85 ) . Harriaon diorite 
IS medium-eialned granite diorite. Intrusive Into Hudson [Manhattan] schist. 
Co'-ers large part of towns of Mamaroneck, Rye, and Harrisoa, and extends E. 
into Fairfield Co., Conn. 

C. P. Berkey, 1907 (N, Y, State Mus. BuU. 107). Harriaon diorite may be later 
than Precambrlc, and is tentatively classlfled as Camo. 

V. Ziegler. 1011 (N. Y. Acad. Scl. Annals, vol 21, p. 1). Harriaon diorite believed 
to be distinct from Ravenswood granodiorite, and has been more thoroughly 
metamorphosed than Ravenawood. 

t . A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 24). Ravenswood granodiorite 
is related to Harrison diorite and considered to be of essentially same age. 

t l l a r r l s o n beds . 

Miocene ( l o w e r ) : W e s t e r n N e b r a s k a a n d e a s t e r n W y o m i n g . 

J. B. Hatcher. 1902 (Am. Phil. Soc. P roc , vol. 41, p. 117). Harriaon beda.—Fine
grained rather Incoherent sss. permeated by great numbers of siliceous tubes ar
ranged vertically. Characterized by Daemonelur and other Mio. mammals. Well 
shown in bluffs of all small streams that head near summit of Pine Rldge in 
vicinity of Harrison, Nebr. Cover considerable area. Extend well into Wyo. 

A r e a p a r t of A r i k a r e e fm., a n d of l o w e r Mio. age . a c c o r d i n g to H, P . 
Osborn, 1909 (U. S. G. S. Bul l . 361, pp. 6 5 - 7 5 ) , a n d H . J . a n d M. C. Cook, 
1933 (Nebr . GeoL S u r v . P a p e r No. 5, p . 4 4 ) . 
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.Harrison member (of Pottsville formation). 
Pennsylvanian: Southeastern Ohio (Vinton County). 
W. Stout, 1927 (Ohio Geol. Surv., 4th .ser., BuU. 31, pp. 67, 88). J7arrt«on memb., 

generally an Impure iron ore, was named from deposits present In Scioto Co., and 
was formerly worked for Iron smelting at Harrison Furnace. It lies In base of 
Pottaville fm., but Is bedded In the eroded surface of Maxville Is. or, where that 
Is absent, on the Logan strata. Is of variable composition. In places it is a 
brecciated mass of siliceous fragments cemented by Iron compounds. The siliceous 
material appears to be what was once pieces of Maxville Is. At other places it is 
a mixture of angular siliceous fragmemts and well-rounded quartz pebbles, aU 
cemented by iron compounds. Distribution Is local in Vinton Co. Thickness 3 In. 
to 4 ft. 10 in. UnderUes Sharon cgl. 

Harrison ore bed. (In PottsvUle formation.) 
See under Maxville block ore. 

tHarrison series. 
Pre-Cambrian: Southern Idaho (Cassia County). 
A. L. Anderson, 1931 (Idaho Bur. Mines and Geol. BuH. 14, pp. 24_|-). Harrison 

seriea.—Chiefiy qtzite, with Icsaer schist and marble. Descending: (1) White 
dense vitreous qtzite, in part massive, with ill-defined bedding, and In part 
distinctly bedded in beds 6 to 18 In. thick, 400 to 500 ft.; (2) qtzite containing 
much schist and 2 or more marble or Is. membera, 2,000 to 3,000 ft.; (3) mainly 
qtzite; the upper 2,000± ft, slightly micaceous qtzites alternating with numerous 
thick beds of pure qtzite and a few thin beds of mica schist; the lower 3,000 
ft. mainly Ught-gray to white pure qtzite with thick even bedding, but contains 
some slightly micaceous members. Total thickness 9,000-f ft. Neither base nor 
top exposed. Best exposed on flanks of Mount Harrison. Is surely not to be 
correlated with Belt series, but very likely is older than Bei t 

Preoccupied. Replaced by Albion Range group. 

Harrison Lake formation. 
Middle Jurassic: Southwestern British Columbia (Harrison Lake region). 
C. H. Olcftmay, 1927 (Stanford Univ. Abstracts of Dissert. 1924-28, vol. 1, p. 132). 
C. H. Crickmay, 1930 (Geol Mag., vol. 87, p. 487 and map). Harriaon Lake fm.— 

Aggls. and lavas, 9,200 ft. thick, yielding Cylindroteuthia themia. Assigned to 
Middle J. Underlies Echo Island fm. (Middle J.) and uncon. overlies SloIIlcum 
series (Trlassic). [Mapped on both sides of Harrison Lake.] 

t H a r r o d s h u r g l imes tone . ( I n M e r a m e c g roup . ) 

M i s s i s s i p p i a n : I n d i a n a a n d n o r t h e r n K e n t u c k y . 

T. C. Hopkins and C. E. SlebenthaL 1897 (Ind. Dept. Geol and Nat. Res. 21st 
Ann. Rept , p. 296). Harroiaburg la.—Lss., 60 to 90 ft. thick, with some sh. 
Interbedded; formerly known as Encrinital Is. Overlies Knobstone group and 
underlies Bedford oolitic Is. [Spergen Is.] . 

Cor r e l a t i on w i t h W a r s a w Is. (o lde r n a m e ) es tab l i shed . (See C. B u t t s , 
1915, Ky . Geol. Surv. , 4 th ser. , 3d R e p t , p t 2.) 

P. B. Stockdale, 1929 (Ind. Acad. Scl. Proc , vol. 38. pp. 233-242), divided 
Harrodsburg Is. Into (descending): (1) Upper Harrodsburg Is., 30 to 50 ft . ; 
and (2) Lower Harrodsburg, 25 to 40 ft. of beds divided into (descending) Guthrie 

Creek memb., 2 to 10 f t ; Leesvllle Is. merab., IVd to 8 f t ; and Ramp Oeek 
memb., 16 to 28 ft. 

P. B. Stockdale, 1931 (Ind. Dept Cons., Div. GeoL, Pub. 98, pp. 310-311), sug
gested redefining Harrodsburg Is. by Including his basal Ramp Creek memb. 
in underlying Borden group. He stated : The complex relationships btw. upper
moat Edwardsville (top fm. of Borden group) and overlying Harrodsburg la. 
a t extreme S. part of State, and uncertainty as to bdy Une btw. the two units 
a t many places farther N., suggest that Slebenthal may have been In error 
In specifically including the "transitional beds" (Ramp Creek memb.) as an 
integral part of his Harrodsburg fm. This surmise is supported by Uthologlc 
contrast btw. Lower and Upper Harrodsburg. Might It not be better to conalder 
Lx)wer and Upper Harrodsburg aa two aeparate fms. ; or, perhaps. Include Ramp 
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Creek memb. as a part of the Borden (EdwardsvUle) and conalder Leesvllle 
memb. as basal unit of Harrodsburg or as a separate fm.? 

N a m e d for H a r r o d s b u r g , Monroe Co., I n d . 

H a r r o g a t e l imes tone . 

D e v o n i a n : B r i t i s h Columbia . 

F. P. Shepard, 1926 (Jour. GeoL, vol. 34, p. 626). 

H a r r o g a t e fo rma t ion . 

Midd le D e v o n i a n : B r i t i s h Columbia . 

C. S. Evans, 1933 (Canada GeoL Surv. Summ. Rept. 1932, p t A2, p. 142). 

H a r s h b e r g e r l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( S o m e r s e t C o t m t y ) . 

F. and W. G: Piatt , 1877' (2d Pa. Geol Surv. Rept. Hj, pp. 222, 223, and p l 13). 
Harahberger Is., 5 ft. thick, Is quarried by Mr. Harshberger. At Forwardstown, 
Somerset Co., Pa., it lies 8% ft. below lower Is. bed of Berlin Is. and rests on 
25 ft. of unnamed ss. It Is compact, minutely crystalline, spotted with Iron 
pyrites, and of bluish-black color. 

H a r t l imes tone m e m b e r (of S t r a t f o r d f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( P o n t o t o c C o u n t y ) . 

G. D. Morgan, 1924 (Bur. Geol [Okla.] BuU. 2, pp. 137-140). Hart la: memb.— 
A series of alternating lss., shales, and sss. t h a t constitute baEial. memb. of 
Stratford fm. In vicinity of Hart the Iss. are very prominent, hut toward N. 
and S. some of them thin out while others grade into sh. As a rule arkoslc 
material ia not abundant in the isa., but it is always present, and in a few beds 
constitutes large proportion of the rock. [Regarding age, see S^atford fm.] 

N a m e d for t yp i ca l deve lopmen t n e a r v i l lage of H a r t , W. p a r t of P o n t o t o c 

Co. 

H a r t f o r d l imes tone . 
P e n n s y l v a n i a n : W e s t e r n c e n t r a l K e n t u c k y . 

C. J. Norwood, 1884 (Ky. Geol. Surv., Repts on weatern coal field, Ohio Co., p. 174). 
Hariford la.—Blue shelly is. 6 ft. thick, lying 15 ft. above coal D, 

A p p a r e n t l y n a m e d for H a r t f o r d , Ohio Co. 

t H a r t f o r d l imes tone . ( I n S h a w n e e f o r m a t i o n . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d n o r t h w e s t e r n Missour i . 
M. Z. Kirk, 1896 (Kans. Univ. Geol Surv. vol 1, p. 80). Hariford la.—Ls. which 

passes under river at Hartford. Separated from underlying Strawn Is. by 60 
ft. of sandy sh. and from overlying Wyckoff Is. by 50 ft. of sh. 

S a m e a s T o p e k a Is. (o lde r a n d be t t e r r e s t ab l l shed n a m e ) , a cco rd ing t o 

H . H i n d s a n d F . C. Greene , 1915 (Mo. Bur . Geol. a n d Mines vol. 1 3 ) . 

G. E. Gondra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 11). Hartford (Curzon) la. 
Is basal memb. of Topeka Is. fm. [See further description under Curzon Is.] 

E. C. Moore, Aug. 31, 1936 (Kans. Geol Surv. Bul l 22, pp. 48, 194-197). Hartford 
Is. of Kirk is lower memb. of Topeka Is. ns now classifled. It consists typically 
ot 1 to 3 or 4 beds (1 to 20 ft. thick) of massive or Irregularly bedded bluish-
gray Is. that weathers brown. Where 2 or more beds of Is. are present they 
are separated by sh. a few in. to several ft. thick. Thickneaa of memb. as a 
whole is 1 to 40 ft. Well exposed below highway bridge at N. edge of Hartford, 
Coffee Co., Kans. 

R. C. Moore, Sept. 4 to 7, 1936 (Kans. Geol. Soc. 10th Ann. Field Cont Guidebook, 
p. 41), Introduced 2 members into Topeka Is. beneath Hartford Is., aa explained 
under Jones Point sh. and Dashner Is. 

T h i s n a m e w a s d i s ca rded by U. S. Geol. S u r v e y i n 1912, because t h e n 
s t a t ed to be s a m e a s Topeka Is. (See Kans . -Nebr . c h a r t compi led by 
M. G. W i l m a r t h , 1936. Also see 1937 e n t r y u u d e r T o p e k a Is.) 

N a m e d for ex iwsu re s a t H a r t f o r d , Lyon Co., K a n s . 
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H a r t f o r d c lay . 

N a m e appUed by R. F . F l i n t (Geol . Soc. Am. Bull . , vol. 44. No. 5, pp. 

965-987, 1933) to a l a t e P le i s t . c lay a t a n d in ne ighborhood of H a r t f o r d , 

Conn. 

H a r t g r o v e l imes tone m e m b e r (of T a l p a f o r m a t i o n ) . 

P e r m i a n : C e n t r a l T e x a s (Concho (3oimty) . 
W. Kramer, 1934 (A. A. P. G. Bul l , vol. 18, No. 12, pp. 1579, 1582). A 2-foot 

bed of dark gray la. lying 1,000 ft. above Coleman Junction Is. Is here named 
Hartgrove memb., from exposure on Mack Hartgrove's ranch, where it crops out 
0.4 ml. S. of and 37 ft. lower than the ground at Eugene Mays well (middle 
of W. line of Anton Schmidz survey No. 312. about 4.6 ml. SE of Paint Rock). 
Haa been traced acroas SE. part of Runnels Co. to 11 ml. N. of SE. corner 
of that Co. Is persistent ledge maker and hence is considered top memb. of 
Talpa fm. 

t H a r t l a n d sch i s t . 
L o w e r C a m b r i a n ( ? ) : W e s t e r n Connec t i cu t . 

H. E. Gregory, 1908 (Conn. Gcol and N a t Hist. Surv. Bull. 6, pp, 96-100, and 
map). Hart land (Hooaao) schist.—In Conn. Is southern continuation of large 
areas of rock on Hoosac Mtn and In adjacent regions of Maas. The rock is 
everywhere mica schist of definable character, but exhibits great variation in 
texture, compoaitiOD, and field appearance. Where least affected by intrusion it 
Is a highly flsslle schist. Ranges In color from clear metallic muscovlte to 
black blotlte mixed with graphite. Sericite and chlorite often replace blotite. 
Garnets almost constantly present. No fossils. 

S a m e a s H o o s a c sch is t , t h e o lder n a m e . 
N a m e d for deve lopmen t in H a r t l a n d . 

H a r t l a n d s h a l e m e m b e r (of G r e e n h o r n l i m e s t o n e ) . 

Upiier C r e t a c e o u s : W e s t e r n K a n s a s . 

N. W. Bass, 1926 (Kans. Geol. Surv. BuU. 11, p. 203). Hariland sh. «iem6.—Chalky 
sh., with a few thin beds of chalky Is. Thickness 28 to 40 ft. .\ merab. of Green
horn Is., underlying Jetmore chalk memb. and overlying Lincoln Is. memb. 

N a m e d for e x p o s u r e s a l o n g A r k a n s a s R i v e r f rom a s h o r t d i s t a n c e W. of 

H a r t l a n d , K e a r n y Co., to K e n d a l l , H a m i l t o n Co. 

H a r t l e y au( ;en g n e i s s . 

P r e - C a m b r i a n : S o u t h e a s t e r n P e n n s y l v a n i a a n d n o r t h e r n M a r y l a n d . 

E. B. Knopf and A. I. Jonas, 1923 (Am. Jour. Scl , 5th, vol. 5. pp. 43, 44). The 
Baltimore gneiss has been intruded by a granite that has produced a llt-par-llt. 
injection In upper part of fm. This granite, which has been metamorphosed into 
a cataclastlc granite gneiss, has been caUed by writers Hartley augen gneiss, from 
Its exceUent outcrops a t Hartley Mill on Long Green (Dreek, In eastern Baltimore 
Co., Md. 

T h i s fm. w a s fo rmer ly classifled by U. S. Geol. S u r v e y a s A r c h e a n ( ? ) , bu t 
" A r c h e a n s y s t e m " h a v i n g been d i s c a r d e d t h e fm. is now classlfled a s 
p r e - C a m b . 

H a r t m a n n l i m e s t o n e . 

Midd le C a m b r i a n : (Central n o r t h e r n U t a h ( O q u i r r h M o u n t a i n s r e g i o n ) . 
J. GUluly, 1932 (U. S. O. S. P. P, 173). Harimann Is.—Gray mottled Is. In thin 

beds, with shaly par t ings; some ooUte toward top. Thickness 650 f t Conform
ably underlies Bowman Is. and grades into underlying Ophir fm., the bdy being 
arbitrarily drawn at top of highest sh. bed In this part of section, ail of the shaiea 
being included In Ophir fm. Named for expoaurea on W. aide of Hartmann Gulch 
(sometimes called Graveyard Gulch), Just N. of Ophir. 

H a r t r i d g e sha le . ( I n Po t t sv i l l e g roup . ) 
P e n n s y l v a n i a n : N o r t h e r n W e s t Vi rg in ia . 

D. B. Reger, 1918 (W. Va. Geol Surv. Rept Barbour and Upshur Counties, p. 288). 
Hartridge black ah.—Dark-gray to black ah., through which fosslUferous hard 
black concretions are scattered In large numbers. Thickness 5 to 8 ft. UnderUes 
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Lower Guyandot ss. and overUes Sewell coal. Exposed at Hartridge, Ran
dolph Co. 

H a r t School bed. ( I n M o r a n f o r m a t i o n . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 
F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. BuH. 2132, pp. 179, 180). A Is. 

bed (2 to 6 ft. thick) In Sedwick Is. memb. of Moran fm. (of Cisco group), occur
ring 3 to 12 ft. below top of Sedwick memb. Outcrops on road at Har t SchooL 
sec. 2909, T. E. and L. survey, 6 ml. N. of Putnam [Callahan Co.]. [See de
scription under Sedwick la. memb. The Moran fm. is now Included in Wichita 
group.] 

H a r t s e l l e s a n d s t o n e . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : N o r t h e r n , c e n t r a l , a n d e a s t e r n A l a b a m a . 
E. A. Smith, 1894 (Ala. Geol. Surv. geol. map of Ala. with explanatory char t ) . 

Mountain Is. (Chester), 200 to 2,000 ft. thick, divided into 2 contemp. units, 
Uaiigor or Is. phase. Including Harisell ss., and Oxmoor or sh. and ss. phase. In 
northern Ala. lss. prevail, with one or raore interbedded sss., the Hariaell or 
Lagrange sss. To S. and SE. of Wilis VaUey tbe lss. are replaced by shales and 
sss. well exposed at Oxmoor. The Mountain Is. underlies Coal Measures and 
overlies Fort Payne, which is divided Into Tuscumbia Is. above and Lauderdale 
cheriy Is. below. [.\s thus deflned i7art»cll sa. evidently included Hartselle ss. 
restricted and the older Cypress ss. of present nomenclature, but apparently did not 
include Gasper fm. and Bethel aa.] 

H. McCalley, 1896 (Ala. Gcol. Surv. Rept. Tenn. Valley region, Ala.). HartaeUe aa. 
group, 150—JOO ft. thick, underiles Bangor lss. and overllea Tuacumbla Is. Conalata 
of massive ss., underlain by variable Iss. and Interchangeable calc. arglU. ahales 
(in one place mostly las., in another place mostly shales), in places 150 ft. thick; 
at base variable sss. [As thus deflned his Hartselle sa. group Included the ssa. 
now designated Hartselle sa. reatricted. Cypress aa., and Bethel as., together with 
intervening beds.] 

C. Butts, 1910 (U. S. G. S. Bull. 400, on Birmingham d i e t ) . Bangor Is., divided 
hito (descending) : (1) Ls., few f t to 350 f t ; (2) sh., 30 f t . ; (3) Hartselle ss. 
memb., 100 to 200 f t ; (4) sh., 50 f t ; (5) Is., 160 ft. Rests on Fort Payne chert. 
[As thus deflned Hartselle aa. memb. evidently appUed to the ss. to which i t Is 
now applied. This same deflnition was employed by Butts In U. S. G. S. Birming
ham folio. No. 175, 1910, and by E. A. Smith in Ala. GeoL Surv. BuU, 10, 1911. 
in some subsequent repts, by other writers, the HartseUe ss. was supposed to be 
same as Cypress aa. ] 

C. Butta, 1920 (Ala. Geol Surv. Spec. Rept. No. 14), divided the rocks that had 
formerly been called Bangor la. In NW. Ala. Into (descending) ; (1) Pennington 
fin., 0 to 200 f t ; (2) Bangor Is. restricted, 100 to 700 ft . ; (3) HartaeUe aa. re
stricted, 0 to 200 f t ; (4) Golconda fm., 0 to 60 f t ; (5) Cypreaa as., 0 to 40 f t ; 
(8) Gasper fra., 75 to 150 ft.; (7) Bethel ss., 0 to 20 f t ; and (8) Ste. Genevieve 
Is., 0 to 100 f t , which overllea Tuacurabia la., "generaUy with aUght uncon. in Mlsa. 
and Ohio Valleya." HartaeUe as. restricted correlates with Hardinsburg ss. of 
Miss. Valley. This restricted deflnition of HartseUe ss. is the present approved 
defliUtion. 

N a m e d for e x p o s u r e s a t H a r t s e U e , M o r g a n Co. 

H a r t s h o r n e s a n d s t o n e . 

P e n n s y l v a n i a n (A l l egheny) : E a s t e r n O k l a h o m a a n d w e s t e r n A r k a n s a s 

coal field. 

J. A. Taff, 1899 (U. S. G. S. 19th Ann. Rept , pt. 3, p. 436). Hartshorne aa.—Brown 
to llght-gray sandrock. 200 ft. thick, underlying McAleater sh. and overiying SU. 
In McAlester d is t , Okla. Basal fm. of Coal Meaaurea. Hartahorne coal Uea 
above thia ss. and Is separated from It by a thin but variable bed of sh. 

U n d e r l i e s McAles t e r sh . ( t h e b a s e of w h i c h in Okla . i s a t t o p of 1s t ss . 

below Upper H a r t s h o r n e coal , a n d t h e b a s e of w h i c h in Ark . is a t t op of 

1s t s s . be low L o w e r H a r t s h o r n e coa l ) a n d over l i es A t o k a fm. T h e H a r t s 

h o r n e ss. in Ark . is now defined as t h e flrst c o n t i n u o u s ss . u n d e r l y i n g 

L o w e r H a r t s h o r n e coal . Some r e p t s h a v e inc luded L o w e r H a r t s h o r n e 

coal in t h i s ss. 

N a m e d for e x p o s u r e s n e a r H a r t s h o r n e , P i t t s b u r g Co., Ok la . 
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H a r t s v U l e l imes tone . 

S U u r i a n ( N i a g a r a n ) : S o u t h e a s t e r n I n d i a n a . 

J . A. Price, 1900 (Ind. Dept. Geol and Nat. Res. 24th Ann. Rept , pp. 84-85). 
Hartaville (Louiaville) is.^-Sandy Is., 0 to 12 ft. thick, regarded as strat . equlv. of 
Louisville Is. Overlain by Dev. Cornlferous Is. and underlain by Waldron sh. 
Regarded as topmost fm. of tbe Niagara in Decatur, Bartholomew, and Shelby 
Counties. 

E. H. Kindle, 1901 (Ind. Dept. Geol. and Nat. Res., 25th Ann. R e p t ) . LoulsviUe 
Is., 4 to 35 ft. thick. Is "HartsvlUe bed" of Price. 

T. C. Hopkins, 1904 (Ind. Dept. Geol. and Nat. Res. 28th Ann. Rept , p. 39). Harts
vlUe beds included in Jeftersonville Is. (Dev.). 

N a m e d for H a r t s v l U e , B a r t h o l o m e w Co. 

H a r t v i l l e f o r m a t i o n . 

P e n n s y l v a n i a n a n d M i s s i s s i p p i a n : S o u t h e a s t e r n W y o m i n g ( H a r t v i l l e up

U f t ) . 

W. S. T. Smith and N. H. Darton, 1903 (U. S. G. S. HartvUle toUo, No. 91) . 
Hartville ftn.—Massive gray Is., some beds containing chert nodules, with occasional 
beda of white, gray, buff, and red aa., composes raost of fm. In lower part red sh. 
and gray Is . ; at base 50 ft. of red qtzite atreaked with whita Total thickness 
650 ft. Confoi'mably underlies Opeche fm. and uncon. overlies Guernsey fm. 
Contains Penn. fossUs In upper part and Miss, fossils in lower part. [Mapped 
over large area at and around Hartville.] 

G. B. Condra and E. C. Reed, 1935 (Nebr. Geol Surv. Paper No. 9) , reported re
sults of a detaUed Uthologlc, faunal, and correlation study of HartvUle fm"., 

. which they divided into 6 tinnamed units, the upper one of which they concluded 
is probably Perm.; the next underlying 4 fossiliferous units are certainly Penn., 
whUe the strat . relations of basal unit suggest it is lower Penn. 

H a r t w e U s a n d s t o n e . 
P e n n s y l v a n i a n : W e s t e r n A r k i i n s a s coal field. 

A. Winslow, 1896 (N. Y. Acad. Scl Trans., vol 15, p.. 51). Hartwell es.— Ss., 0 to 
100 ft. thick; underlying Tomlinson sh. and overiying Belva sh. All included In 
Sebastian stage. [Is a part of Fort Smith tm.] 

D e r i v a t i o n of n a m e n o t Imown, b u t t h e r e is a t o w n of t h a t n a m e in Mad i son 

Co., N W . A r k . 

H a r t w e U s a n d s t o n e . 
M i s s i s s i p p i a n : S o u t h e r n W e s t Vi rg in ia . 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Eept. Wyoming and 
McDoweU Counties, p. 244). Hartwell sa.—Massive, fine-grained, micaceous, 
oUve green, 25 to 30 ft. thick. Lies about 345 ft. below Pocahontas No. 3 coal. 
Older than Pageton ss. and younger than Ballard Harmon ss. Exposed at Hart
well, McDowell Co., and quarried i^ ml. SE. of Hartwell. Included in Mauch 
Chunk series. 

H a r t w e l l m o r a i n e . 

P l e i s t ocene (Wiscons in s t a g e ) : W e s t e r n Ohio a n d e a s t e r n I n d i a n a . S h o w n 

in p a r t on m o r a i n e m a p (pl . 32) in U. S. G. S. Mon. 53. Be longs t o 

Shelbyvi l le m o r a i n i c sys tem. N a m e d for H a r t w e l l , a few ml . N. of 

CSncinnat i , Ohio. 

H a r t w i c k do lomi te . 

S i l u r i a n ( N i a g a r a n ) : C e n t r a l e a s t e r n I o w a . 

C. Keyes, 1912 (Iowa Acad. Sci. P roc , vol. 19, pp. 149, 100). Hartwick terrane.— 
Dol, 80 ft. thick, composing next to top fm. of Niagaran series. Overlain by 
Montlcello dol. of Niagaran series, and underlain by Colesburg dol. of Niagaran 
series. Separated from underlying and overlying fms. by its fauna. 

N a m e d for H a r t w i c k , P o w e s h i e k Co. 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES 9 2 1 

Harvard conglomerate lentil (of Worcester phyllite). 
Pennsylvanian: Northeastern Massachusetts (Worcester County). 
W. O. Crosby, 1876 (Rept. on geol. map ot Mass.), referred iu several places to a 

cgl. and argllllte In Harvard and Bolton (cgl. on E. and argillite on W.) as 
Harvard cgl. 

W. O. Crosby, 1880 (Boston Soc. Nat. His t Occ. Papers No. 3, with map). Harvard 
cgl. is petrologically a part of the argllllte [Worcester phylllte] and probably 
marks beginning of Its deposition. 

B. K. Emerson, 1898 (U. S. G. S. Mon. 29, p. 18). Harvard cgl underilea Wor-
ceater argiUite (phylllte) and overllea Worcester qtzite [Oakdale qtzite]. 

G. R. Mansfleld, 1906 (Harvard Coll. Mus. Comp. Zool. Bul l , vol. 49, geol. ser. 
vol. 8, No. 4, pp. 91-271). Harvard cgl., 300 to 400 f t thick, contains no 
arkoae. Is Interbedded with ijrit and aheared sa. and intimately asaociated 
with Worcester phylllte. Apparently thins out to S. 

B. K Emerson, 1917 (U. S. G. S. Bull. 597, pp. 01, 66-87, aud map). Harvard cgl 
lentil of Worceater phyllitc.—A mass of crushed conglomeratic rock, 500 ft. wide 
and 1 mi. long, occura NW. of Harvard village and Ilea on an Isolated block of 
Worcester phylllte surrounded on all sides hy granite. A cgl mass of slmUar 
relations and dimensions forms suranilt of Vaughn Hlll. 3 ml. to SW. The rock is 
breccia rather than cgl , as component blocks are In general sharply angular. The 
blocks are as diverse in character as in size. They are mainly qtzite but of 
several kinds of qtzite. In other specimens the fragments are all s i , but of several 
kinds ot a l The interstitial matter Is fine clay si. like adjacent argllllte. 

tHarvard granite. 
Late Carboniferous: Massachusetts. 
B. K. Emerson, 1889 (Geol Soc. Am. Bull, vol 1, p. 560), used, but did not define, 

this name, which was long ago replaced by him with Andover granite. 

Harvest Home shale member. 
Mississippian: Northwestern Pennsylvania. 
K. E. Caster, 1934 (Gulls. Am. P a l , vol. 21, No. 71, table opp. p. 81, p. 134), proposed 

Ilarveat Home sh. memb. to replace loicer Meadville sh. of early repts on NW. Pa. 
Well exposed along Rock Creek. Greenwood Twp. Crawford Co.. especially at 
Peterson's Falls, on the edge of which is located the Harvest Home Grove, widely 
known In Crawford Co, 

H a r v e y c o n g l o m e r a t e lent i l . ( I n Sewell f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h e r n W e s t Vi rg in ia . 

M. R. CampbeU, 1902 (U. S. G. S. Raleigh folio. No. 77). Harvey cgl. IcntU of SeweU 
fm.— Massive cgl. 0 to 50 ft. thick, lying about 100 f t below Nuttall ss. lent i l 
Naraed for exposure at village of Harvey [now Bolt P. O.], on headwaters of 
Marsh Fork of Coal River, Raleigh Co. 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol Surv. Rept. Wyoming and 
McDowell Counties). Harvey cgl.—Massive current-bedded raedlum-grained to 
coarse graylsh-whlte to yellowlsh-gray cllff-formlng ss. Thickness 0 to 125 f t 
Underlies Lower laeger sh. and overllea Sandy Huff sh. Named by M. R. CampbeU. 
(This is deflnition used In subsequent repts of W. Va. Geol. Surv.] 

Harveyville shale. (In Wabaunsee group.) 
Pennsylvanian: Southeastern Nebraska and eastern Kansas. 
G. R Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10). Harveyville sh., middle 
. merab. of Preston ("Emporia") Is. fm. Consists of greenish, bluish sh., locally 

a subzone nearly black, argll l to calc , quite fossiliferous, 3 to 4 ft. thick to W., 
7 ft. thick to E. Underlies Elmont Is. and overllea Reading la. [Derivation 
of name not stated.] 

R. C. Moore, 1936 (Kans. Geol Surv. Bull 22, p. 226). Harveyville ah., which Is 
first defined in this rept. includes beds overlying Reading Is. and underlying Elmont 
Is. It Is mostly bluish or yellowish brown and clayey, but locally contains sandy 
sh. and thin platy ss., with a coal bed locally above, the ss. Thickness 1 to 2 5 ± 
ft. Identified a t many places from Nebr. to Okla. and is undoubtedly continuous 
across Kans. 

T y p e loc. n e a r H a r v e y v i l l e . SE . p a r t of W a b a u n s e e Co., K a n s . Good sect ion 
in sec. 25, T, 15 S,, R. 13 E. 
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H a s k e l l l imes tone . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

H. C. Moore, 1931 (Kans. Geol. Soc. 8th Ann. Field Conf. Guidebook, correlation char t ) . 
Haakell la., new name ; underUes Lawrence sh. Ircstricted] and overlies Stranger ss. 
and sb. (also new name). Included in Douglas group redeflned. 

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 93, 96) . 
[See under Douglas fm,, Moore, 1932. On p. 49 the HaskeU is. is described as con
sisting of 3 ft. of bluish dense even is.] Named for Haskell Institute, Lawrence. 

N. D. Newell, 1935 (Kana. Geol. Snrv. BulL 21) . [See 1935 entry under Stranger fm.] 
R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 146, 152-|-). HaskeU U. memb. 

of Stranger fm.—^Throughout much of outcrop It Is bluish-gray blocky flne-grained 
Is., occurring as single ledge without sh. partings, and containing banded algae and 
a few fusulinids and brachiopods. Locally, as a t Lawrence, oolitic layers occur at 
base and top of memb.; the upper oolite furnished types for several pelecypod 
species of Beede and Rogers. Underlies Robblns sh. [basal part of Lawrence 
sh. as restricted by R. C. Moore In 1931 and 1932] and overiies Vinland sh. 
Type loc. ou 15th St., N E ^ sec. 5, T. 13 S., R. 20 E., at E. edge of Lawrence. 

H a s k e l l s a n d . 

A s u b s u r f a c e s a n d , 20 f t . th ick , of U p p e r Dev. ( C h e m u n g ) age , occupy ing in
t e r v a l b t w . 1,550 a n d 1,570 ft. in D e r r i c k C i t y deep wel l , M c K e a n Co., N W . 
Pa . , w h i c h is Smethi>ort s a n d of A s h b u r n e r , a c c o r d i n g t o C. R. F e t t k e 
( O o l . Soc. A m . BuU., vol. 44, No. 3, p . 620, 1933) , w h o speUs t h e n a m e 
(fig. 2, opp. p . 602, a n d p . 620) B a s k i l l ; b u t P a . Geol. Surv . , 4 t h ser . B u l l . 
M19, 1933, c h a r t s i n pocke t , si>eU t h i s n a m e H a s k e l l . 

H a s k e w g y p s u m m e m b e r (of B l a i n e f o r m a t i o n ) . 

P e r m i a n : N o r t h w e s t e r n O k l a h o m a ( H a r p e r a n d W o o d w a r d C o u n t i e s ) . 

N. Evans, 1931 (A. A. P. G. BulL, vol. 15, No. 4, pp. 405-432). Haakew Is pro
posed for top gyp. memb. of Blaine fm. Differs from underlying Lovedale, Shimer, 
and Medicine Lodge gyp. members In several particulars. Does not ordinarily have 
a dol. bed at base, although a very impure sandy dol. has been observed in a few 
places. Max. thickness of Haskew memb. in Harper and Woodward Counties. 
4 ft. Separated from underlying Lovedale gyp. by 4 ft. of red sh. Clusters of 
Interlocking crystals on surface of this bed are commonly much smaller than those 
of underlying Lovedale, Bhimer, and Medicine Lodge gyp. members, and bed is 
redder than the other S. Named for exposures near old store known as Haskew 
Store, at NB. cor. sec. 2, T. 25 N., H. 19 W. 

S. Buckstaff, 1931 (A. A. P. O. BuU., vol. 15, No. 4, pp. 4 3 4 ^ 3 7 ) . Haakew memb., 
not previously recognlxed, should be accepted. 

H a s k i l l s a n d . 

See B a s k e l l s a n d . 

H a s l a m f o r m a t i o n . 

U p p e r C r e t a c e o u s : V a n c o u v e r I s l and , B r i t i s h Co lumbia . 

C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 97). 

H a s m a r k f o r m a t i o n . 

U p p e r C a m b r i a n : C e n t r a l w e s t e r n M o n t a n a ( P h i l i p s b u r g r e g i o n ) . 

F. C. Calkins and W. H. Emmons, 1913 (U. S. G. S. P. P. 78). Hasmark fm.—In 
descending order: (1) Mag. Is., mostly white, 350± f t ; (2) calc. sh., 150 f t ; 
(3) mag. Is., mostly blue gray. 550± f t Underlies Red Linn fm. and overlies 
Silver Hlll fm. Named for an abandoned settlement SE. of Philipsburg. The fm. 
Is not very well exposed there, but dearth of geographic names in Philipsburg quad, 
made It impossible to flnd one more appropriate. 

H a s t i n g s se r i e s . 

P r e - C a m b r i a n : O n t a r i o . 

W. E. Logan, 1866 (Canada Geol, Surv. Rept. 1863-86, p. 93, footnote). 
C. R. Van Hise and C. K. Lelth. 1909 (U. S. G. S. Bull. 360). 

T h e H a s t i n g s d i s t . i nc ludes a n a r e a b tw . O t t a w a a n d S t L a w r e n c e R i v e r s 
SW. of c i ty of O t t a w a , e x t e n d i n g f rom P e t e r b o r o u g h a n d H a s t i n g s Coun
t ies on S W . t o L a n a r k a n d R e n f r e w C o u n t i e s on NE . 
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H a s t i n g s Creek f o r m a t i o n . 

N a m e appUed by H . W . McGer r lg l e (17th Rep t . Vt . S t a t e Geol., pp . 182, isr>, 

1931) t o B2 ( excep t s u m m i t bed ) a n d B l of L o g a n ' s sec t ion ot Ph i l ip s 

b u r g se r i e s of Quebec ( L o w e r Ord . a n d o l d e r ? ) . McGer r lg l e m a p p e d tils 

H a s t i n g s C r e e k fm. (260 f t t h i c k ) in sma l l a r e a in S t A l b a n s quad. , N W . 

V t L o g a n ' s B l cons i s t ed of w h i t e a n d dove-gray p u r e l ss . w i t h some 

m a g . beds a n d h i s B2 cons i s t ed o t d a r k lss. w i t h some :nag: beds . (See 

1931 e n t r y u n d e r P h i l i p s b u r g se r ies . ) 

H a t c h s h a l e . 
Uppe r D e v o n i a n : W e s t - c e n t r a l N e w York . 

J . M. Clarke and D. D. Luther, 1903 (N. Y. State Mus. Bull 69, p. 1005 and map). 
Hatch shales and flags.—Light and dark shales with thin flags of blue ss. Thick
ness 203 ft. Underlie Grimes ss. and overlie Rhlnestreet black sh. in Genesee 
River section. Included In Portage group. Are part of Hall's Gardeau. 

J . M. Clarke, 1904 (N. Y. State Mus. Mem. 8, pp. 199-214). Hatch sands, flagstones, 
ami ass. with intermingled clay ahalea.—Thickness 312 ft. in Naples section. Hatch 
flags and aandy sltales 209 ft. thick in Genesee River section. Naples fauna. 
[Clarke and Luther, 1905 (N. Y. State Mus. Bull. 81), gave thickness of 440 ft. 
In Watkina and Elmlra quads.] 

D. D. Luther, 1908 (N. Y. State Mus. Bull. 101). Named for Hatch Hill, at Naples, 
Ontario Co. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 76 and chart) . Hatch sh. and 
flags recognized from Oenesee Valley to Cayuga Co., where they become involved 
with the Ithaca. 

W. (Joldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Hatch sh. underlies Grimes ss. 
and overUes Rhlnestreet sh. All included In Portage group. 

K. E. Caster, 1933 (Geol Soc. Am. Bull , vol 44, No. 1, p. 201). Hatch ss. memb.— 
Basal merab. of Enfleld facies subgroup of Ithaca-Enfleld group of fms. In vicinity 
of Ithaca, N. Y. Thickness 500 ft. Extends from top ot Second Reticularia levia 
zone. Contains Leiorhynchua globuli/orme zone in upper part. Grades into 
so-called lower Chemung to E. 

Q. H. Chadwlck. 1935 ((}eoL Soc. Am. BuU., vol. 46, No. 2, p. 352). Hatch underiles 
Grimes and overlies Rhlnestreet. Grimes included in Chemung group and Hutch 
in Naples group. 

H a t c h e t l g b e e f o r m a t i o n . ( I n Wi l cox g roup . ) 

E o c e n e ( l o w e r ) : S o u t h e r n A l a b a m a a n d e a s t e r n Miss i s s ipp i . 

K. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bul l 43, pp. 39-43). Hatchetlgbee 
aeriea.—.\11 strata btw. base of Buhrstone [Tallahatta fm.] and uppermost of 
Wood's Bluff fossUIferous beds [called Wood's Bluff or Bashi mar l ] , aggregating 
about 170 to 176 ft. By far greater part ot the beds here Included are sandy clays 
or clayey sands of brownish gray colors, alternating with bands of dark brown or 
purple color. Top fm. of Lignitic [Wilcox group]. OverUes Wood's Bluff or Bashi 
series and underlies Buhrstone group. 

I s t op fm. of W i l c o x g r o u p , a n d in Ala . c o n t a i n s d e p o s i t s of both m a r i n e 

a n d n o n m a r i n e o r ig in , a c c o r d i n g to C. W. Cooke. 

N a m e d for e x p o s u r e s a t H a t c h e t l g b e e Bluff, on T o m b i g b e e River , in N E . 

p a r t of W a s h i n g t o n Co., A la . 

H a t Creek beds . 

Ol igocene ( m i d d l e ) : W y o m i n g . 

H. F. Osborn, 1918 (Am. Mus. Nat. Hist. Mem., n, s.. vol 2. pt. 1. p. 11). mentioned 
" S a t Creek beda, Wyo., Reed, Hatcher" as Included in White River ^^rmiii. 

H a t h a w a y f o r m a t i o n . 

U p p e r PUocene or l o w e r Q u a t e r n a r y ( m a p p e d a s I ' l ioeene) : SoutluTii Cali

f o r n i a ( S a n B e r n a r d i n o M o u n t a i n s ) . 

F. E. Vaughan. 1922 (Callt Univ. Pub.. Dept Geol. Scl. Bull . vol. 13. No. 9. pp. 344. 
375, 378-378, 384, and raap). Hathaway fm.—A series of iandlaiil deposits. Bulk 
of fm. Is rather flne for fangl. Upper 1.800 ft. consists of light blulsh-cray BS. 
containing many streaks of angular pebbles derived from Igneous and nietaniorphic 
rocks to N. This ss. grades downward iuto Ilght-gray sh. containing hard calc. 
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streaks, of which 800 ft. Is exposed In small canyon Just W. of San Gorgonio River 
and base not seen. Total thickness unknown. In places overlain, in angular 
discordance, by a basalt flow. In other places overlain by Deep Canyon fangl. or 
by Cabezon fangl.; and in still other places by Heights fangL Is younger than 
Lion ss. and older than Pipes fangl. 

Named for Hathaway Creek, Riverside Co., on and near which it Is 

exposed. 

Hathaway oil zone. 

Subsurface beds of Plio. ond Mio. age, encountered In wells in Santa Pe 

oil fleld, Los Angeles Co., Calif., that lie lower than Clarke oil zone. 

Hato Puerco tuffs. 

Cretaceous: Puerto Rico. 

H. A. Meyerhoff, 1931 (Scientiflc survey of Porto Rico and Virgin Islands, voL 2, 
pt, 3, p. 272, N. Y. Acad. Sc l ) . 

Hatt iesburg clay. 

Miocene (lower and middle) : Coastal Plain of Alabama, Mississippi, Louisi

ana, and eastern Texas. 
L. C. Johnson, 1893 (Scl . vol, 21, pp. 90-91). More remote from the Great River 

[Mississippi], and something farther, the leaa ailiceona the fm. becomes, a t Hatties
burg, and in tha t part of Leaf River from Okatoma to Rogers Creek and on the 
Chickasawhay above Leakesville, a third phase of the Miocene Grand Gulf group 
is exhibited, abounding in phytogene reraains—almost lignitic. This is the Hatties
burg phaae or fm. Extends into Ala. and has been traced across Miss. 

W. II. Dall, 1903 (Wagner Free I n s t Sci. Trans., Phlta., vol. 3. pt. 6, pp. 1541-1620). 
Hattiesburg clays underlie Pascagoula clays and overUe Roberts sand. 

G. C. Matson, 1916 (U. S. G. S. P. P. 98). Hattiesburg olay consists of maaaive 
non-marine blue and gray claya with subordinate amounts of sanda and ass. Uncon. 
underlies Pascagoula clay and conformably overlies Catahoula ss. Forma lower 
part of Fleming clay of Veatch. Thlckneas 300-350 ft. In Ala. and La. and 450 f t 
max. in Mias. 

Named for exposures a t Hattiesburg, Forrest Co., Miss. 

Hatton tuff lentil (of Stanley shale). 

Pennsylvanian (PottsviUe) : Southwestern Arkansas and southeastern 

Oklahoma. 

H. D. Miser, 1920 (Geol Soc. Am. Bul l , vol. 31, p. 125). Tuff ot Carbt age occurs 
near base of Stanley sh. In Ouachita Mtn region In Polk Co., Ark., and McCurtain 
Co., Okla. There are 3, and po.salbly 4 or 5, beda of it, ranging in thlckneas 
from 6 to 85 ft. All of them are very similar In lithologic character. Lowest bed 
Is thickest and most widely distributed. Haa been mapped In detail In DeQueen 
quad., lying mostly in Ark., and to it name Hatton tuff lentil hns been appUed, for 
reaaon tbe best known exposure is In a cut of Kansas City Southern Ry ^ ml. S. 
of Hatton [Polk Co., Ark.]. The tuffs are compact, massive, and tough; generally 
homogeneous except for presence of nuraerous chloritic pellets that lie parallel 
with bedding: of dark gray color with a greenish tinge. None of tuffs have yielded 
fossils, and their assignment to Miss, la based on relations of Stanley sh. to over
lying and underlying rocks, whose age has been determined by fossils. 

I n D e Q u e e n q u a d , S W . Ark. , l ies 5 0 0 ± ft. above b a s e of S t a n l e y sh . Age 
c h a n g e d to P e n n . in 1934. See u n d e r S t a n l e y sh . 

H a u n s ' B r i d g e g r o u p . 

Upi>er D e v o n i a n : C e n t r a l P e n n s y l v a n i a ( H u n t i n g d o n C o u n t y ) . 

I. C. White, 1885 (2d Pa. Geol. Snrv. Rept T,. p. 92). Haun's Bridge group.— 
Greenish gray sandy shales and flags with few tbln red beds. Thickness 1.000 to 
1,100 ft. Chemung shells from top to bottom, but included In Catskill fm. [probably 
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because of red strata]. OverUes Lackawaxen [Saiton] cgl. and underlies 2,500 f t 
of red CatskiU sh. Named for 1,000-foot exposure at Hauns' Bridge In Jnnlata 
Twp, Huntingdon Co. 

These strata form upper par t of Cihemung fm. as now identified in Hunt
ingdon Co. (See U. S. G. S. HoUidaysburg-Huntingdon foUo, No. 227, 
In press.) 

Havana shales. 
Cretaceous: Cuba. 
J. W. Lewis, 1932 (A. A. P. G. BuU., vol. 16, p. 639). 

See also Habana fm. 

Havasupal sandstones. 
PernUan: Northern Arizona (Grand Canyon). 
C. [R.] Keyes, 1922 (Pan-Am. GeoL, vol. 38, pp. 251, 336). Havaaupai aaa.—Tbe 

median ss. section of Aubreyan series, best exposed in rira wall near Bass Camp, W. 
of Et Tovar, Grand Canyon. Thickness 200 ft Underlies Wompats lss. 

Probably named for Ha va supai Point, where Coconino ss. is exposed. 
Appears to be appUed to Coconino ss. 

HavensviUe shale. (In Wreford limestone.) 
Permian : Eastern Kansas and southeastern Nebraska. 
G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Snrv. Bull 6, 2d ser., p. 32). Havena

vUIe ah.—Middle memb. of Wreford Is. Is essentially an oUve-colored argiU. sh. 
with fossiliferous transitional zones at top and bottom. Thickness 5 or 6 ft. In 
southern Kana.; 15 or 16 tt. SW. of Junction City and SE. of Randolph ; and 18 f t 
or more at type loc. In cuts on Highway 63 about 2 mt S. of HavensviUe, Eans. 
Overlies FourmUe Is. and underlies Schroyer Is. [R. C. Moore (1936) replaced 
FourmUe la. with TJireemile la., but Nebr. <3eoL Survey continues to nse FourmUe Is. ] 

Hawaiiloa volcanics. 
Pleistocene (late) : Hawaii (Oahu Is land) . 
H. T. Stearns, 1935 (Geol. and Gd. Water Res. Island of Oahu, HawaU: Dlv. Hydrog. 

Bull. 1). Hawaiiloa volcanics.—Chiefly basalt. Included In lower part of Hono
lulu volcanic series [q. v.]. Is older than Ulupan tuff. Type loc. Bawallloa Hlll. 

Hawarden shale. 
Upper Cretaceous: Northwestern Iowa. 
C. [R.] Keyes, 1912 (Iowa Acad. Scl Proc, vol. 19, p. 148). Hawarden terrane.— 

Shales, 125 ft. thick, underlying Niobrara terrane and overlying OIU terrane. All 
included In Coloradan series. [Keyes stated (Iowa Acad. Sci. Proc, vol. 20, p. 200, 
1913) that Niobrara terrane in above deflnition is a bed much higher in section 
than so-called Niobrara chalk of Iowa as recognized by Meek and Hayden, Calvin, 
Bain, and others, and that It has recently been traced to typical outcrop of 
Niobrara Is.] 

Probably named for Hawarden, Sioux Co. 

Hawke Bay formation. 
Hawke Bay quartzite. 

Lower Cambrian: Newfoundland. 
C. Schuchert and C. O. Dunbar, 1934 (GeoL Soc. Am. Mem. 1, p. 21). 

Hawkeye granite. 
Pre-Cambrian: Northern New York (Clinton County). 
W. J. Miller, 1919 (Jour Geol, vol. 27, p. 29; also see Econ. GeoL, vol. 14, p. S12). 

[See under Lyon Mountain granite.] Named for exposures Just B. of Hawkeye post 
office [CUnton Co.]. Forms summit uf Lyon Mtn. 
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H a w k i n s f o r m a t i o n . 

C a r b o n i f e r o u s ( ? ) : C e n t r a l W a s h i n g t o n ( M o u n t S t u a r t a n d S n o q u a l m i e 

q u a d r a n g l e s ) . 
G. O. Smith, 1903 (U. S. G. S. P. P. 19). Hawkins fm.—Volcanic series of flow brec

cias, tuffs, and amygdalolds ; extremely altered ; green or purple. Pre-Bocene. 
G. O. Smith, 1904 (U. S. G. S. Mount Stuart folio. No. 108). Hawkins fm. (Carbt?) 

makes up rugged peak known aa Hawkins Mtn, Motmt Stuart quad. Is younger 
than Easton schist Assigned to Carbf. ( ? ) . 

H a w k i n s l imes tone . 

C a m b r i a n : S o u t h w e s t e r n N e w Mexico ( G r a n t C o u n t y ) . 

C. [ R ] Keyes, 1915 (Iowa Acad. Scl P roc , vol. 22, pp. 257-259; Conspectus of 
geol fras. of N. Mex., pp. 4, 8) . Hawkins las.—Important calc. beds of Mid 
Carabric age intercalated in basal section of qtzites exposed In Grant Co. Thick
ness 50 ft. [Derivation of name not given. According to E. Kirk and others 
Middle Camb. is absent in N. Mex.] 

H a w k i n s P o i n t c l ays . 

L o w e r C r e t a c e o u s ; N o r t h e a s t e r n M a r y l a n d . 

L. P. Ward, 1895 (U. S. G. S. 15th Ann. Rept , p. 334). There seems to be one 
horizon iu the Albirupean or upper seriea of Potomac fm. that occupies a con
siderable breadth at which the purple mottled tenacious clays occur In vast quanti
ties. I have denominated this belt Hawkins Point claya, from their occurrence 
a t Hawklna Point, on the lower Patapsco, where they form an extensive cUfl 40 
ft. high, with a width along the shore of nearly % ml. toward Swan Creek 
[Anne Arundel Co.]. 

B e l o n g s to P a t a p s c o fm. 

H a w l e y s c h i s t . 
O r d o v i c i a n : W e s t e r n M a s s a c h u s e t t s a n d s o u t h e a s t e r n V e r m o n t . 

B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, 1. e., proof sheets of geol. maps 
and text intended for a geol. folio, but never completed and published In that 
form, although cited in U. S. G. S. Bull. 191, 1902). HawUy aohiat, ankerite 
chlorite achist, with beds of amphibolite and iron ores. UnderUes Goshen schist 
and overlies Savoy schist. 

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio. No. 6 0 ; also U. S. G. S. Mon. 
29. pp. 163-171 and map, p l 34). Hawley achiat.—Sericite and actinolltic chlorite 
schists with many beds of hornblende schist. Thickness 2,000 f t ( ? ) . Uncon. 
underlies Goshen schist and overlies Savoy schis t [See also B. E. Emerson, 1917 
(D. S. G. S. Bul l 597, pp. 43-44).] 

N a m e d for e x p o s u r e s in H a w l e y T w p , M a s s . 

H a w l e y v i l l e g r a n i t e gne i ss . 
P r e - C a m b r i a n ( ? ) : W e s t e r n Connec t i cu t . 

W. M. Agar, 1934 (Am. Jour. Scl , 5th, vol. 27, p. 356), mapped as Hawteyvitte 
granite gneiss an area of rocks lying NW. of Hawleyville, Conn., but did not 
mention the town or the fm. name In bis text, pp. 364-373. 

H a w p a t c h g lac ia l g r a v e l a n d s and . 

P l e i s t o c e n e : S o u t h e a s t e r n I n d i a n a ( B a r t h o l o m e w C o u n t y ) . 
M. N. Elrod, 1882 (Ind. Dept Geol. and Nat. H i s t l l t h Ann. Rep t , pp. 156-168). 

Ha-wpatch glacial gravel and ^sand.—One of most extensive and peculiar beds 
of gravel In Ind., being 12 mi. long and 3 m l wide. In Bartholomew Co. Roughly 
bounded by Flat Rock River on NW. and Haw Creek on SE., and reaching from 
White River bottoms to Shelby Co. Covered with gravelly black soil. 

H a w t h o r n f o r m a t i o n . (Of A l u m Bluff g roup . ) 

Miocene ( l o w e r ) : C e n t r a l n o r t h e r n , n o r t h e r n a n d s o u t h e r n F l o r i d a , sou th 
e r n a u d s o u t h e a s t e r n Georg ia , a n d S o u t h C a r o l i n a . 

W. H. Dall, 1892 (U. S. G. S. BuU. 84, pp. 81-82, 107-112, 157, 168, 326). Haw
thorne beda.—Beds of phosphatlc rock, more or less broken up and Inclosed In a 
younger matrix, overlying Vicksburg Is. at "Devil's MUlhopper," near GainesvUle, 
Ga., and occurring as remnants In place on hilltops near Archer, Arredondo, and 
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other places. Includes (descending) phosphatic oolite, soft ss., ferruginous gravel, 
sand, or ss., and greenish yellow clays. Rests on NnmmuUtIc beds of Vicksburg 
group. Underlies Altamaha grit. Max. thickness 125 ft. Included In Chatta
hoochee group. 

Later work by G. C. Matson (U. S. G. S. BuU. 604, p. 13, 1915) led him to 
beUeve these beds were same as Alum BlufC, the better-established name, 
and Bawthorn fm. was therefore abandoned. Later work by Julia 
Gardner led her to opinion (1925) that Hawthorn fm. was=onIy basal 
part (Chipola fm.) of Alum Bluff group, and the name stUI remained 
abandoned. In 1929 (Fla. Geol. Surv. 20th Ann. R e p t ) , however, C. W. 
Cooke and S. Mossom revived Bawthorn fm. as designation of a Uthologic 
unit (chiefly phosphatic Is. and fullers ear th) within Alum Bluff group 
(of lower and middle Mio. age), and chiefly if not wholly=Chli)ola fm. 
(of different lithology) of Alum Bluff group, but which may include a 
representative of Oak Grove sand. As redeflned by Cooke and Mossom 
the Hawthorn fm. includes the original Hawthorn "beds" of Dall, but 
excludes the Cassidulus-he2LT\xig Is. and chert tha t Matson and Clapp [Fla. 
Geol. Surv. 2d Ann. Rept , pp. 69-74, 1909] placed in Hawthorn fm. but 
which Is now known to be Tampa. With it are tentatively included Dall's 
Jacksonville Is. and Manatee River marl, which it has been fonnd im
practicable to map separately, although their faunas seem to be younger 
than that of typical Hawthorn. Ball 's Sopchoppy Is., of Chipola age, is 
also placed in Hawthorn fm. According to T. W. Vaughan and JuUa 
Gardner the fJacksonville fm. is of upper Mio. age, and younger than 
any part of Alum Bluff group. The typical Hawthorn fm. Is considered 
by Gardner, Cooke, and Mossom to be of Chipola (lower Mio.) age. 

Named for exposures at Hawthorn, Alachua Co., Fla. 

tHawthorne formation. 
See Bawthorn fm., the approved speUlng. 

Hawxby shale. 
Pennsylvanian: Northeastern Kansas and southeastern Nebraska. 
H. C. Moore and G. E. Condra (Oct. 1932 revised claaaiflcation chart ot Penn. rocks 

of Kans. and Nebr., 6th Ann. Field Conf. Kana. (3eoI. Soc). [Haw<tby ah. shown as 
underlying Falls City Is. and overlying AsplnwaU Is., nU Included in Admire Bh. 
Derivation of name not stated.] 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 9). Hawxby ah. fm.—Light 
bluish-gray calc. ah. cut by thln-bladed material 10 ft, underlain by 2% ft of 
blulah-gray and locally red ah. witb an arglll. aubzone. Underilea Falla City la. fm. 
and overlies Asplnwall Is. fm.; all included in Admire group. [Derivation of name 
not stated.] 

B. C. Moorc, 1936 (Kans. Geol. Surv. BuU. 22), transferred aU beds above BrownvlUe 
Is. to Perm. (See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1938.) 

B. C. Reed (Asst State Geol Nebr.), 1936 (letter dated Oct 16). Type loc. of 
Hawxby sh. Is Hawxby farm, SB14 sec. 7, T. 4 N., R. 15 E., Nemaha Co., Nebr., 5± 
ml. W. of Nemaha. 

Haybro formation. (In Mesaverde group.) 
Upper Cretaceous: Northwestern Colorado (Yampa coal fleld). 
M. R. CampbeU, 1931 (Tentative correlation of named geologic units of Colo., com

piled by M. G. WUmarth, U. S. Q. S. separate chart). Haybro fm.—Sh., ss., and 
coal beds, with Hayden Gulch ss. memb. (50 ft. thick) at top In part of Yampa 
fleld. In W. part of Daton Peak quad, and N. of Yampa River the Haybro is 
largely ss. and Hayden Gulch merab. can not be separated. Thickness of fm. 600 
to 800 ft. The smaU coalmining village of Haybro, on Denver & Salt Lake R. R., 
on Oak Oeek, is built on this fm. Is basal fm. of Mesaverde group In Yampa 
coal field. Overllea Mancos ah. and underlies Milner fm. 
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H a y Creek f o r m a t i o n . 
L o w e r C r e t a c e o u s : N o r t h e a s t e r n W y o m i n g a n d w e s t e r n S o u t h D a k o t a 

( B l a c k H i U s ) . 
W. P. Jenney, 1899 (U. S. G. S. 19th Ann. Rept.. pt. 2, p. 593, flg. 122, and map). 

Hay Creek coal fm.—In Hay Creek coal fleld, Crook Co., Wyo., conalsts of (descend
ing) : (1) Maaaive sa., ocher' yellow, weathering yellow brown, maderlain by 
gray and drab clay shales with local thin coals and plant remains, 10 to 20 f t . ; 
(2) coal, mined at Larrabce, Young, and Ba r r e t t 2 to 6 f t . ; (3) gray clay sh. 
and sandy sh. with plant reraains, 20 to 35 ft. ; (4) soft gray or yellow sss. with 
carbonized plant reraains, 5 to 20 ft. Underlies Barrett shales, without positive 
evidence of uncon., and uncon. overUes Upper Jurassic Beulah clays [Morrison fm.] 
in Black HUls. [Preaumably named for Hay Creek, Crook Co., Wyo., and Butte 
Co., S. Dak. In Wyo. theae beda are mapped along South Fork of Hay Creek.] 

A p p e a r s t o b e s a m e a s L a k o t a fm., be t t e r - e s t ab l i shed n a m e . 

H a y d e n Gu lch s a n d s t o n e m e m b e r (of H a y b r o f o r m a t i o n ) . 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n Co lo rado ( Y a m p a coal field). 

M. R. Campbell, 1931 (Tentative correlation «f named geologic units of Colo., com
piled by M. G. Wilmarth, U. S. G. S. separate chart) . Hayden Oulch aa. memb. of 
Haybro fm.—Massive white as., 50 ft. thick, forraing top memb. of Haybro fm. in 
part of Yampa coal field. In W. part of Daton Peak quad, and N. of Yampa River 
the Haybro fm. is largely ss. and Hayden Gulch memb. cannot be separated. Name(? 
for expoaurea In Hayden GiUch. 

H a y d e n P e a k l a t i t e . 

T e r t i a r y : S o u t h e r n Co lo rado ( B o n a n z a d i s t r i c t , S a g u a c h e C o u n t y ) . 

H. B. Patton, 1918 (Colo. GeoL Surv. BuU. 9, pp. 21-83). Hayden's Peak latite.— 
Flne-gralned brownish-gray massive rock, with minute inconspicuous feldspar pbeno
crysts ; quartz In groundmass. Occurs on simamlt of Hayden's Peak and North 
Hayden's Peak. 

W. S. Burbank, 1932 (U. S. G. S. P. P. 169). Hayden Peak latite.—Local fiows, tuffs, 
and breccias; probably some Intrusives. Thickness 1,000 to 1,500 ft. Believed to be 
In part contemp. with Bonanza latite and In par t younger. Rests on Rawley 
andesite. Includes Hayden Peak latite of Patton and some underlying rocks 
mapped by Patton as andesite and Bonanza latite. Occurs on summit ot Hayden 
Peak. 

H a y e s B i v e r beds . 

T e r t i a r y : S o u t h e r n A l a s k a . 

J. B. Spurr, 1900 (U. S. G. S. 20th Ann. Rept., pt. 7, pp. 172-173, 184). Hayes River 
beds.—Slightly consolidated sands and gravels containing lignite beds. Jus t below 
mouth of Hayes River, on the Skwentna, they consist of gray and yellow, partlaUy 
consolidated sed. beds, some aoft, some harder. Farther up the Skwentna, nearly 
opp. mouth of Hayes River, a bluff 100 to 120 ft. high is composed of these beds. 
BeUeved to be younger than Kenai beds; and tentatively referred to Neocene. 

H a y e s R i v e r g r o u p . 
P r e - C a m b r l a n : M a n i t o b a . 

J. F . Wright, 1928 (C^anada Geol. Surv. Summ. Rept. 1927, pt. B, pp. 63, 64). 

Hayf le ld s h a l e . 

D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a ( E r i e C o u n t y ) . 

G. H. Chadwlck, 1923 (Geol Soc. Am. Bul l , vol. 34, p. 69). [In table Bradfordian 
(Upper Dev.) ot Erie Co., Pa., Is divided Into (descending) : Hayfleld sh . ; Cusse
wago ss , ; Ricevllle sh , ; Venango group, with Le Boeuf ss. ( = Panama cgL) a t 
base. Corry ss. shown uncon. on Hayfleld sh.] 

G. H. Chadwlck, 1925 (Geol Soc. .Am. Bul l , vol 36, pp. 463, 464). [Repeated 
1923 table of subdivisions of Upper Dev. Bradfordian In Erie Co., Pa., and 
expressed opinion that "the Cussewago sand is followed by an increasing thick
ness of true (non-Bedford) Cussewago sh., which for distinction we wUl rename 
Hayfleld sh. (and Is .) ." He also mentioned the thin Cussewago (H<mfleld) le. 
beneath the Hayfleld sh.] 
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K. E. Caster, 1933 (Geol. Soc. Am. Bul l , vol 44, No, 1, p. 202), applied Glade ss. 
to the S3, underlying Hayfleld sh. memb. of Knapp fm. in NW. Pa., but did not 
explain Its relations to Cussewago ss. He treated his Hayfleld as top raemb. of 
Knapp fra. 

K. E. Caster, 1934 (Bulls. Am. P a l , vol. 21, No. 71, pp. 103, 116-119), restricted 
Hayfleld sh. to upper part of Hayfleld ah. of'Chadwlck, and named the lower 
part Tidioute sh. memb. He atated that lat ter sh, la present but nieagerly 
developed at Hayfleld type loc (which he stated Is Hayfleld Twp, Crawford Co.). 
and that It rests on Cuasewago ss., upon which the Hayfield of Chadwlck was 
defined as resting. Caster renamed Hayfleld Is. of Chadwick the Littles Corner Is., 
and Included it In his Hayfleld sh. restricted. On p. 103 he stated Hayfleld sh. 
is 25 to 40 ft. thick ; on p. 116 he gave thickness of 10 to 60 ft. Caster also 
(p. 116) uaed Hayfleld monothem to Include his Hayfleld sh. restricted and his 
(underlying) Tidioute sh. merab., and gave Its thickness aa 60 ft. He aaslgned 
It to Miss. G. H. Chadwlck, 1935 (Geol Soc. Am. Bull , vol 46, No. 2, pp. 
305-354) assigned all of Bradfordian to Upper Dev. 

Hayfie ld l imes tone . 
D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a . 
See 1925 e n t r y u n d e r Bayf ie ld sh . 

K. E. Caster, 1934 (BuUs. Am. P a l , vol 21, No, 71), replaced this name with 
Littles Comer Is. iliemb. "Same as Cussewago Is. ot 1. C. White." 

Hayf ie ld m o n o t h e m . 
See 1934 e n t r y u n d e r Bayf i e ld sh . 

H a y F o r k beds . 

M i o c e n e : N o r t h w e s t e r n Ca l i fo rn ia ( T r i n i t y C o u n t y ) . 
J. S. Diller, 1902 (U. S. G. S. Bull 196. pp. 43-^4) . [Described deposits near town 

of Hay Fork, Trinity Co., consisting of sss. and shales, locally associated with 
coal, and probably extending 10 mi. nearly E. and W.. uMth width of about 
1 ml. Contain Tert. fossils and are probably of upper Mio. age. In one place 
casually alluded to them as Hay Fork beds] 

J. S. Diller, 1903 (Am. Jour. Scl , 4Lh, vol. 15, pp. 342-362). [Described upper 
Mio. beds of Ilay Fork region and throughout text called them Hay Fork beds.] 
"Formed in an estuary near sea level." 

H a y Hol low s a n d s t o n e m e m b e r (of Nel.'igoney f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a ( O s a g e C o u n t y ) . 

M. I. Goldman and H. M. Robinson, 1920 (U. S. G. S. Bul l 686Y, pp. 362-.363). 
Hay Hollow ss.—Slabby ss.. generally 1 ft. or less thick, fine-grained, compact, hard, 
and of rather warm yellow color. At many places contains peculiar winding 
cylindrical ss. casts an inch in dlam., closely interwoven, which cover surfaces 
of slabs. As it lies 4 0 ± . f t below top of Cheshewalla ss.. Isolated in midst 
of a thick scries of sh., nnd weathering out in a well-deflned line of large 
broken slabs. It Is easily recognized, but care must be taken not to confuse it 
with a somewhat similar hard slabby bed which lies 10 or 1 5 ± ft. below top 
of Cheshewalla ss. and also forms conspicuous outcrop In midst of sh. around 
Sundown Hlll and around the point W. of mouth of Hay Hollow. This higher 
bed, however, is orange-colored, rather than yellow, and generally .rich In im
pressions of fossils, especially bivalves. Instead of wornilike markings so com
mon on surface of Hay Hollow ss. Named for occurrence along upper part of 
Hay Hollow iu sees. 25 and 36, T. 28 N., R. 11 E. 

H a y m a k e r beds . 

UpiJer D e v o n i a n : W e s t e r n N e w York (Genesee R i v e r r e g i o n ) . 

G. H. Chadwick, 1934 (Genl. Soc. Am., P re l list of titles and abstracts of papers 
to be ottered at 47th aim. meeting, Rochester, N. Y., Dec. 27-29, 1934, p. 12). 
[See 1934 entry under Cadiz beds.] 

G H. Chadwlck, 19.35 (Geol. Soc. Am. Proc. 1934, p. 71). [See 1935 entry under 
Northeast sh. Type loc. not stated.] 
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H a y m o n d f o r m a t i o n . 

P e n n s y l v a n i a n ( P o t t s v i U e ) : W e s t e r n T e x a s ( M a r a t h o n reg ion , B r e w s t e r 

C o u n t y ) . 

J . A. Udden, C. L. Baker, and E. B3se, 1916 (Univ. Tex., Bur. Econ. Geol. and 
Tech. BulL 44, p. 46). Haymond fm.—fesa. and shales with same characteristics 
aa those of Tesnus fm. Thickness 500 ft. Named by Baker. Lies btw. Dimple 
fm. below and Leonard fm. above. Is top fm. of Penn. 

C. L Baker, 1928 (A. A. P. G. Bul l , vol. 12, p. 1114). VaUdlty of Haymond 
as distinct fm. is uncertain. I t appears to be exact Uthologlc counter-part of 
the Tesnus. I t may be overthrust on the Dimple. 

C. Schuchert 1927 [See 1927 entry under Tesnus fm.] 
C L. Baker, 1928 (A. A. P. G. BulL, vol 12, p. 1114). VaUdlty of Haymond 

as distinct fra. is stUI uncertain. Appears to be exact Uthologic counterpart 
of Tesnus. May be overthrust on Dimple. 

P. B. and R. E. King, 1928 (Unlv. Tex. BuU. 2801). Haymond fm. is 1,800-f ft. 
thick (total unknown). It clearly overlies Dimple fm. and is a vaUd fm. I t 
grades into overlying Gaptank fm. Few fossils. Correlates with some par t of 
Strawn of central Tex. Lithologically resembles the much older Tesnus fm. 

T h e U. S. Geol . S u r v e y a t p r e s e n t classif ies t h i s fm. a s of P o t t s v i l l e age . 

(See U. S. G. S. P . P . 187, i n p res s . ) 
N a m e d fo r e x p o s u r e s N W . a n d S B . of H a y m o n d , B r e w s t e r Co. 

H a y n e s v l l l e s a n d . 

See Oakes s a n d . 

H a y n l e s l i m e s t o n e . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , s o u t h w e s t e r n I o w a , n o r t h w e s t e r n 

Mis sou r i , a n d n o r t h e a s t e r n K a n s a s ( ? ) . 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 40, 43, 49, 60). 
Hayniea la., 8 Inches to 1 f t thick in SB. Nebr., 9 Inches in SW. Iowa, 1% ft. 
In NW. Mo., and 2-|- ft. in NE. Kans. UnderUes Mission Creek sh. and overlies 
Larsh sh., all Included In Deer Creek Is. Named for outcrop In foot of the 
bluffs SE. of Haynles Station, Mills Co., Iowa. 

G. B. Condra, 1933 (Nebr. Geol Surv. Paper No. 2), used Plummer la.. In Iowa, 
for the beds formerly called Hayniea la., and stated (p. 5) : The "Haynles Is." 
merab. of the Deer Creek, according to Condra and Moore, is the Plummer Is. 
of Okla. 

R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, p. 186). Hayniea memb. seems 
exactly to correspond to upper bed ot Plummer Is. as originally defined, and i t 
is possible Rock Bluff is., Larsh sh., and Haynles Is. together are=orIgInal 
Plummer Is. [Qn p. 187 he s ta ted ; ] Because sh. btw. Ervine Creek Is. and 
Rock Bluff is. in Kana. appears to be exactly = Larsh ah., Hayniea Is., and Mlaalon 
Creek sh. ot Nebr. ' i t is here called Larah-Miaaion Creek sh. memb. of Deer Creek 
Is. I t Is 2% to 7 ft. thick. [He omitted Hayniea la. from this 1936 classiflcation 
for Kans.] 

See Kans . -Nebr . c h a r t compl ied by M. G. W U m a r t h , 1936. Also see 1937 
e n t r y u n d e r T o p e k a Is. for C o n d r a ' s l a t e s t v iews . 

t H a y s l imes tone m e m b e r (of N i o b r a r a f o r m a t i o n ) . 
U p p e r C r e t a c e o u s : W e s t e r n K a n s a s a n d e a s t e r n Colorado . 
See e x p l a n a t i o n u n d e r F o r t B a y s Is. 

H a y s t a c k r h y o l i t e . 

D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e ( A r o o s t o o k C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. BuH. 185, pp. 107-109, 153-158). Haystack rhyolite.— 
The rhyolites of Haystack Mtn, Aroostook Co. 

On 1933 geol. m a p of Ma ine , by A. K e i t h , t h e m a p p e d a r e a s of r hyo l i t e In 
t h e S t a t e a r e a s s igned to D e v . 
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Haystack gypsum member (of Blaine gyi>sum). 
Permian: Southwestern Oklahoma (Greer County). 
C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bleu. Rept., pp. 42, 55). Haystack gyp.— 

Massive gyp., 18 to 25 ft. thick, aluiost pure white but occasionally grayish, with 
a few thin bands of gypsiferous ss. Occurs In shales which separate Kiser gyp. 
below from Cedartop gyp. above. Included iu Greer div. 

C. N. Gould, 1924 (A. A. P. G. Bul l , vol. 8, No. 3, pp. 324-341). Haystack gyp. 
memb. is provialonally considered = Ferguson gyp. memb. 

Named for Haystack Creek, Greer Co. 

Hayward sandstone member. 
Permian: Central northern Oklahoma. 
F. L. Aurin, H. G. Officer, and C. N. Gould, 1926 (A. A. P. G. Bul l , vol. 10. pp. 

786-799). Hayward, as. memb.—Upper 350 ft. ot Garber es., consisting chiefly of 
heavy ledges of massive red ss., more or less lenticular, geuerally cross-bedded, and 
not uncommonly conglomeratic, interstratified witb beds of fissile sh. and sandy 
sh. Overlies Lucien sh. raemb. of Garber ss. and is overlain by Fairmont sh. 
memb. of Hennessey sh. Named for exposures a t Hayward, GarSeld Co. 

H a z e l s l a t e . ( I n C h i l h o w e e g r o u p . ) 
C a m b r i a n ( L o w e r ) : E a s t e r n T e n n e s s e e a n d w e s t e r n N o r t h C a r o l i n a . 

A. Keith, 1895 (U. S. G. S. Knoxville folio. No. 16. p. 3). Hazel .tl—Chiefly black sL, 
but contains many tbln beds of ss. and cgl. In more eastern areas the rock is 
always a fine black schist. Thickness 600 to SOO ft. Overiies Thunderhead cgl. 
and uuderlies Clingman cgl. 

N a m e d for H a z e l Creek , S w a i n Co., N. C. 

THazel s a n d s t o n e . 

P r e - C a m b r l a n : W e s t e r n T e x a s . 

E. T. Dumble. 1902 (Tex. Acad. Scl. Trans., vol, 4, pt. 2, No. 6, pp. 1-3). Hazel ss.— 
Red ss,, 500 ft. thick, in Diablo Mtns. Uncon. o\"c>rlles schists and underlies heavy-
bedded to flaggy cherty or siliceous lss. of various colors, which are supposed to 
be Algonkian and are correlated with Texan group of Comstock's Llano section and 
called Texas marbles. 

R e g a r d e d as a n i n s e p a r a b l e p a r t of Ml l l ican fm. 
Nauied for H a z e l mine , Diab lo M t n s , E l P a s o Co. 

H a z e l t o n g r o u p . 
J u r a s s i c ( ? ) : S o u t h e a s t e r n A l a s k a ( H y d e r r eg ion) and B r i t i s h Columbia . 

W. W. Leach, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 64) . Hazleton (Por
phyrite) group, Jurassic, B. C. [Hazelton is correct spelling.] 

A. F. Buddington, 1929 (U. S. G. S. Bull. 807, pp. 17-22, 59. maps, etc.). Hazelton 
group In Hyder dist., Alaska, consists above of tuffaceous graywacke, s i , argUlite, 
qtzite, and rare Is., and below of greenstone, tuff, volcanic breccia, and sparse s i 
Is intruded by Coast Range intrusives, of Jurassic or Cret. ago. No fossils found. 
Beds are assigned to Hazelton group because of Uthologlc similarity to the fms. 
of that group to SE. and N. in B. C. and because of similar structural relations to 
Coast Range intrusives. I t has been described by G. Hanson (Canada GeoL Surv. 
Summ. Rept. 1923, pt. A, pp. 32-30, 1024) as consisting ot a lower fm. of volcanic 
tuff, breccia, and flows of green or gray to purplish andesitlc rock, and an upper 
fm, of argllllte, qtzite, and tuffaceous ss. The argllllte of upper dlv. carries 
Jurassic fossils. Schofleld and Hanson (op. clt., pp. 10-13) have divided the rocks 
on B. C. side ot Int. Bdy Into (descending) Nass fm.. Salmon River fm., and Bear 
River fra. The lower div. in Hyder dist. is continuous with Bear River fra. of 
B. C.; a bed resembling Salmon River cgl was seeu at one place; and It is very 
probable Nass fm. is represented In Hyder dist. 

t H a z l e t s a n d s . 
Upper C r e t a c e o u s : New J e r s e y . 

W. B. Clark, R. M. Bagg. and G. C. Shattuck, 1S97 (Geol. Soc. Am. Bul l , vol. 8̂  
pp. 315, 329). Hazlet sanda.—Chiefly sands, highly ferruginous and brown in color 
tn lower portions and often affording Indurated crusts. Above the brown sand Is 
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frequently a well-developed dark-colored clay very like lower par t of underlying 
Crosswicks clays. Compose upper part of Matawan fm. Conformably overlain by 
Mount Laurel sands. Named for Hazlet, Monmouth Co. 

W. B. Clark, 1904 (Am. Jour. Scl, 4th, voL 18, pp. 435-^40). The Haelet sands In
clude MarshaUtown sand and clay above and Columbus [Englishtown] aand below, 
and compose upper part of Matawan fm. [Clark et a l , also Included Wenonah 
sand, since they extended the name to base of Mount Laurel sand.] 

T h i s n a m e is n o w c o n s i d e r e d t o b e super f luous , a n d i t s u s e h a s been discon

t i n u e d . 

H a z l e t o n g r o u p . 
J u r a s s i c ( ? ) : B r i t i s h Co lumbia a n d s o u t h e a s t e r n A l a s k a . 
See B a z e l t o n g r o u p , t h e co r r ec t speUlng. N a m e d for t o w n of H a z e l t o n , 

B . C., w h i c h w a s n a m e d for t h e p ro fus ion of haze l b u s h e s In i t s v ic ini ty . 

t H e a d l i g h t p o r p h y r y . 
A n a m e t h a t h a s been app l i ed local ly t o a g r a n o d i o r i t e p o r p h y r y , of p r o b a b l y 

e a r l i e s t C r e t age , in T r i n i t y Co., Calif. 

H e a d q u a r t e r s g r a n i t e . 
P r e - C a m b r i a n : S o u t h w e s t e r n O k l a h o m a ( G r e e r CJounty). 
C. H. Taylor, 1916 (Okla. Geol. Surv. Bull. 20). Fine-grained brownish-red, often 

porphyritic intrusive granite of Headquarters Mtn, Greer Co. Older than Re
formatory granite and younger than the gabbro. 

H e a d q u a r t e r s schis t . 
P r e - C a m b r i a n : S o u t h e a s t e r n W y o m i n g (Medic ine B o w M o u n t a i n s ) . 

E. Blackwelder, 1928 (Geol. Soc. Am. Bul l , vol 37, pp. 820, 623, 627). Heo<f-
guartera schist.—Largely greenish gray, chlorltic phylllte or schist, with several 
beds of raetaqtzite, glacial metacgl, metadolomlte, and schlatose basic pyro
ciastlcs. RecrystaUIzed but have not lost their most distinctive characteristics. 
Thickness 2,80O± ft. Conformably underlies Heart graywacke, and overlies 
Deep Lake raetaqtzite, probably conforraably. Headquarters Park is located on 
outcrop. Aaaigned to early Algonkian, 

H e a l d t o n s a n d zone. 
A ser ies of s u b s u r f a c e s a n d s , 200 t o 400 ft. th ick , of e a r l y P e n n . age , 

in H e a l d t o n field. C a r t e r Co., s o u t h e r n Okla. , w h e r e t h e y lie a t 1,730 ft. 

dep th , t h e G lenn s a n d ly ing a t 1,130 ft . a n d t h e Ord. a t 2,220 ft. 

H e a l i n g S p r i n g s s a n d s t o n e m e m b e r (of N e w Sco t l and l i m e s t o n e ) . 

L o w e r D e v o n i a n : C e n t r a l w e s t e r n Vi rg in i a . 

F. M. Swartz, 1930 (U. S. G. S. P. P. 158C). South of Monterey, Va., the New 
Scotland Is, becomes highly aren. In Its lower ha'f, as a t Bolar Springs and Dry 
Rim, and finally changes Into a heavy-bedded gray calc. ss., as at CUfton 
Forge, Gala, and in gap W. of Healing Springs, Bath Co. This ss. compoaea 
Healing Springs ss. memb of New Scotland Is. Thickness 8 to 20 ft. 

H e a r t m e t a g r a y w a c k e . 

P r e - C a m b r i a n : S o u t h e a s t e r n W y o m i n g (Medic ine B o w M o u n t a i n s ) . 

E. Blackwelder, 1928 (Geol. Soc. Am. Bul l , vol. 37, pp. 620, 623, 631). Heart 
metagraywacke.—Alternation of gray to olive, smoky metaqtzites and chloritic 
phyllltes, much cross-bedded and fine-textured. Thickneaa 1,500 ft. Conformably 
underilea Medicine Peak metaqtzite and conformably overllea Headquartera achist. 
Heart Lake is located on outcrop. Aaslgned to early Algonkian. 

H e a r t w e l l v i l l e sch is t . 

Uppe r C a m b r i a n ( ? ) : S o u t h w e s t e r n V e r m o n t ( B e n n i n g t o n C o u n t y ) . 

Geo. D. Hubbard, 1924 (14th Rept. Vt. State Geol, pp. 278-283, 291, 293, 315, 
and map). Heartwellville schist.—Mica schist. Grades Into underlying Whltlng-
ham schist through transition zone 5 to 20 ft. thick. Quartz nnd sericite, l a 
varying proportions, make up 90 to 95 per cent of the rock. Highly siliceous 
and highly micaceous layers can occur anywhere in the fm. Garnets of a red 
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almandite type occur all through the fm. Is t>clleved to he of sed. origin. 
Thickness 300 to 1,200 ft. Is overlain by Readaboro schist, from which it ia 
rather sharply aeparated but with no evidence of erosion. Identity of Greylock 
[Ord.] and Heartwellville schists is well established, both by position and by 
mineral composition, structure, and texture. 

E. J. Foyles and C. H. Richardson, 1929 (16th Rep t Vt. State Geol, table opp. 
p. 288), assigned this fm. to Upper Camb., but without discussion. 

N a m e d for fac t t h a t t o w n of H e a r t w e l l v i l l e , B e n n i n g t o n quad. , lies on 

a l a r g e a r e a of t h e schis t . 

H e a t h f o r m a t i o n . 

M i s s i s s i p p i a n : M o n t a n a . 

H. W. Scott, 1935 (Geol. Soc Am. Proc 1934, p. 367). [See first entry under 
Big Snowy group.] 

H. W. Scott, 1935 (Jour. Geol, vol. 43, pp. 1016-1032). Heath fm.—Black, petro
liferous shales and sss., primarily black shales, forming upper fm. of Big Snowy 
group. Thickness may reach 500 ft. In most sections 3 ss. beds occur In upper 
half. On SE. fiank of Big Snowy Mtna these ss. beds have been grouped under 
name Van Duaen aandl, which should be considered a memb. a t top of Heath fm. 
On NE. flank ot Big Snowy Mtns ss. beds occupying same s t r a t zone, a t top 
of Heath fm., have been named, by O. W, Freeman, Tyler aand. I t also should 
be treated as a memb. of Heath fm. The fm. conformably underlies Amsden fm. 
and conformably overiies Otter fra. Type section Is on N. flank ot Big Snowy 
Mtns, In sec. 6, T. 12 N., R. 20 E. Fossils Usted. Are closely related to fauna 
of Brazer le. of Idaho and Moorefleld fm. of Ark. ; and are not older than Waraaw 
nor younger than Upper Cheater. Fauna Is now being studied. 

Hel ier l imes tone . 

C. [R.] Keyes, 1924 (Pan-Am. Geol, vol. 41, p. 37). Heber Isa.—Lsa., 250 ft, 
thick ; overlie Park aaa,; uncon, below Woodalde sh. ; compose uppermost fm. of 
Aubreyan series lu Utah. [Derivation of name not stated.] 

Hebron gneiss. 
Probably Carboniferous: Eastern Connecticut. 
H. E. Gregory, 1908 (Conn. Geol. and N a t H i s t Surv. Bull. 8, pp. 115, 121, 122, 

140, 142, and raap). Hebron gneiaa.—Shows great variety In composition and 
Structure. Varies from granitic gneiaa to highly flssiie schist, and It Is only 
when whole area Is considered that term gneias seems appropriate. It forms 
an Irregular band almost corapletely encloalng the Wllllmantlc gneias. Crosses 
Hebron Twp. Ia Intruded by granite. Grades Into Wllllmantlc gneiss on one 
side and Into Scotland and Brlmfield schists on the other. The Wllllmantlc 
gneiss Is merely a more injected phase ot the Hebron. The Bolton schist grades 
Into Hebron gneiss. 

H. E. Gregory and H. H. Robinson, 1907 (Conn. Geol. and Nat. Hist. Surv. Bull. 
7, p. 37 and map). Hebron gneisa Is believed to be of sed. origin and Is correlated 
with Putman gneiss. Willimantlc gneiss is igneoua. 

•î Hebron moraine. 
A name that was many years ago applied to a moraine of Pleist. (late 

Wisconsin) age, from Hebron, 111. Later work proved that this moraine 
is only a small part of Lake MUls morainic system, and "Hebron" has 
been discontinued. (See U. S. G. S. P. P. 34, 1904, p. 63; and P. P. 
106, 1918, both by W. C. Alden.) 

Hecla sandstone. (In AUegheny formation.) 
Pennsylvanian: Southeastern Ohio. 
E. Orton, 1884 (Ohio Geol Surv, vol 5, pp. 98, 124, 128, 1025, 1026). Hecla aa.— 

Maaaive as., in Lower Coal Meaaurea, in Interval btw. Upper Clarion coal and 
Putman Hlll la. In Hanging Rock d is t , Jackaon Co. 

W. Stout, 1918 (Ohio Geol. Surv., 4tb aer.. Bull. 20), stated tha t Hecla ss. Is 
same as Clarion ss. 

P r o b a b l y n a m e d for Hecla , L a w r e n c e Co. 
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H e c t o r f o r m a t i o n . 

P r e - C a m b r i a n : A l b e r t a . 

C. D. Waleott, 1910 (Smithsonian Mlsc Coll, vol. 53, No. 7, p. 428). 

Hectozolc . 
A t i m e t e r m appUed by E. H i t c h c o c k (Geol . V t , 1861, vol. 1, p. 19) to 

Q u a t e r n a r y of p r e s e n t usage . 

H e d g e h o g t r a c h y t e . 
D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. Bul l 165, pp. 109-110. 161-162). Hedgehog 
trachyte.—The mass constituting Hedgehog Mtn, Aroostook Co. 

O n 19S3 geol. m a p of Ma ine , by A. K e i t h , t h e t r a c h y t e of N E . Me. a p p e a r s 

t o h e i n c l u d e d in Dev . 

H e d g e s s h a l e . (Of Pocono g roup . ) 

M i s s i s s i p p i a n : N o r t h e a s t e r n W e s t V i rg in i a . 

G. W. Stose and C. K. Swartz, 1912 (U. S. G. S. Pawpaw-Hancock folio. No. 179). 
Hedgea sh.—Dark-gray to black cartx>naceous sh. containing thin seams of anthra
cite coal. Thickneaa 170 ft. Underlies Myers sh. and overlies Purslane as.; aU 
Included In Pocono group. Named for occurrence on Hedgea Mtn, Berkeley Co. 

H e d w i g b r e c c i a m e m b e r (of E s m e r a l d a f o r m a t i o n ) . 

Miocene ( u p p e r ) : C e n t r a l N e v a d a ( M a n h a t t a n d i s t r i c t ) . 

H. G. Ferguson, 1924 (U. S. G. S. Bull. 723). Hedwig breccia memb.—Old talus 
slopes composed of angular fragments of Paleozoic rocks. Thickness 100 ft. Basal 
memb. of Esmeralda fm. Underlies Round Rock memb. Outcrops in vicinity of 
Hedwig clidm. 

H e e b n e r sha l e . ( I n O r e a d l imes tone . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n Nebraska!, e a s t e r n K a n s a e , s o u t h w e s t e r n 

I o w a , a n d n o r t h w e s t e r n Mis sou r i . 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bul l 1. 2d ser., pp. 32, 33, 37). Heebner sh., 
pt Oread Is. memb., underlies Plattsmouth Is. and overlies Leavenworth Is. Top 
part is bluish and arglU.; lower par t is black, flnely bedded, and somewhat 
carbonaceous. Thickness 5 ft. or more. Named for Heebner Creek and Heebner 
farm, W. of Nehawka. 

G. E. Condra, l930 (Nebr. Geol. Surv. BuU. 3, 2d ser., p. 11). The so-called 
Heebner sh. of Bull. 1 Nebr. Geol Surv. is Galesburg sh. memb. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8. p. 12), continued to use Heebner 
ah. for the sh. underlying Plattsmouth Is. and overlying Leavenworth Is., and R. C. 
Moore also used It In Kans. In his 1936 classification. 

See Kans . -Nebr . c h a r t compUed by M. G. W i l m a r t h , 1936. 

H e f t y f o r m a t i o n . 

P r e - C a m b r i a n : S o u t h e r n B r i t i s h Co lumbia a n d n o r t h w e s t e r n M o n t a n a 

( G a l t o n R a n g e ) . 

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 2, 114° 30' to 115°). 
Hefty fm.—Chiefly thick-bedded reddish es. [Mount Hefty, Mont, Is on this map 
and Hetty fm. is mapped Just to W. of I t ] 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief A s t 1910, vol. 2, pp. 99, 178). 
Hefty fm.—Chiefly heavy-bedded red or reddish-gray ss. and qtzite 775 f t thick. 
UnderUes, with some abruptness, MacDonald fm. and conformably overUes Altyn 
fm. 

H e i d l e r s b u r g m e m b e r (of G e t t y s b u r g s h a l e ) . 

U p p e r T r i a s s i c : S o u t h e a s t e r n P e n n s y l v a n i a . 

G. W. Stose, 1929 (U. S. G. S. Falrfleld-Getty.sburg folio, No. 225). Largely red sh. 
and ss. with aome green, gray, and black shales, interbedded with which are many 
harder gray to white 8ss. Numerous Intrusions of diabase have altered some atrata 
to hard white porcelanlte and to white, open-textured eandrock of light weight. 
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A little of the altered sh. ia dark-purplish argillite. Thickness 4,800 tt. Occurs 
near ralddle of Gettysburg sh. 

Named for exposures in vicinity of Heidlersburg, Adams Co. 

Heights fanglomerate. 
Quaternary: Southern California (San Bernardino Mountains). 
F. E. Vaughan, 1922 (CaUt Unlv. Pub., Dept. Geol. Sci. BuU., vol. 13, No. 9, pp. 

344, 302-393, and map). Heights fangl.—Several areas of fangl are found In 
thia region which were laid down under same conditions as obtain a t present day, 
but they have been uplifted and are undergoing dissection. Banning Heights is 
floored with such an accumulation, which overllea schlsta and granite, the Hatha
way ahales and aa., and the Cabezon fangl In Hog Canyon, Little San Gorgonio 
Creek, and Cherry Canyon there is an extenalve fangl a t aame general elev. as 
Banning Heights. It Is of same sort of material and bears same relationships to 
surrounding topography. On N. side of range there are .several areas of fangl. 
which are probably of about sarae age as those described above. 

A. 0; Woodford and T. F. Harrlss, 1928 (CaUt Unlv. Pub., Dept. Oeol. Scl. Bull , 
vol 17, pp. 279-283). Heights fangl. of Vaughan is Included in our Blackhawk 
breccia. [See under Blackhawk breccia.] 

N a m e d for B a n n i n g H e i g h t s , R i v e r s i d e Co., wh ich It floors. 

He i ske l l sha l e . 
L o w e r O r d o v i c i a n ( C h a z y a n ) : S o u t h w e s t e r n Vi rg in ia a n d n o r t h e a s t e r n 

T e n n e s s e e . 

E. 0. UlHch, 1911 (Geol. Soc. Ara. BuU., vol 22, p l 27). [HeiskeU sh. is shown 
In table. In Pearlsbiirg trough as largely contemp. with Pearlsburg Is., as under
lying Lo^^•vilIe and uncon. overlying Holston, and as = Ottosee ah. and upper part 
of Telllco ss. Probably named for Helskell, Knox Co., Tenn., in SE. corner of 
Bricevllle quad.] 

Helderberg group (also Helderberg limestone). 
Lower Devonian: New York, eastern Pennsylvania, western Maryland and 

Virginia, and northern West Virginia. 
Belderberg system of Conrad, 1839, included Oriskany ss. at top and 

Rochester sh. at base. 
Beldei-berg sss. of Conrad, 1839, was deflned as resting on Helderberg lss., 

as underlying the "gray brachlopodous ss." (which is overlain by black 
si.), and as containing Fucoides cauda galli. 

Belderberg lss. of Conrad, 1839, underlie Helderberg sss. and overlie Second 
Pentamerus Is., which rests on gypseous shales [Salina fm.]. 

Belderberg Is. group of Mather, 1840, and of James HaU, 1842, and Belder
berg Is. series of Mather, 1841, extended'from base of MarceUus sh. to top 
of Salina fm. 

Belderberg series of E. Emmons, 1842, and his Belderberg div. of 1846, 
extended from base of Marcellus sh. to top of Manlius Is. 

Belderberg Is. of E. Emmons, 1842, applied to beds btw. MarceUus sh. and 
Schoharie grit, or to Onondaga Is. of present terminology. 

Belderberg division of Vanuxem, 1842, Belderberg series of James HaU, 
1843, and Belderberg div. of Mather, 1843, and of E. Emmons, 1846, 
extended from base of MarceUus sh. to top of Niagara group. 

Upper Belderberg grotip of James HaU, 1851, extended from base of 
Marcellus sh. to top of Oriskany ss. This definition was used by J. D. 
Dana in several editions of his Textbook of geology, including 1869 ed., 
and was for many years foUowed by Hall and some other geologists. 

Upper Belderberg group of C. H. Hitchcock, 1866, excluded Esopus grit. 
Upper Belderberg Is. of E. Hitchcock, 1867, applied to beds btw. MarceUus 

sh. and Schoharie grit, or to Onondaga Is. of present usage. 
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Lower Belderberg group of James HaU, 1851, extended from base of Oriskany 
ss. to base of "Tentaculite or water Is.," described as resting on Onondaga 
salt group. In 1859 (also 1874) Hall drew base of his Lower Belderberg 
group a t base of TentacuUte [Manlius] Is., which he described as over
lying the Waterllme group. This definition nearly corresponds to that of 
Helderberg group as now commonly recognized, except that it included 
Manlius. It was not, however, immediately adopted, for some geologists 
for many years continued to include the "Waterlime group." 

Great variability in the use of the names "Upper Helderberg group," "Cornlf
erous group," and "Lower Helderberg group" and in the Umits assigned 
to these divisions continued for many years. In 1899 (Sci., n. s., vol. 10, 
pp. 874-878) J. M. Clarke and C. Schuchert restricted Helderberg, under 
name Helderbergian period or group, to Interval btw. base of Oriskany 
ss. and top of Manlius Is., or to "Lower Helderberg" of previous repts. 
In their Helderbergian they included a t top 250 ft. of beds (called "Kings
ton beds") above Becraft Is. These beds—now divided into Alsen is. and 
Port Ewen Is.—were transferred to Oriskany group in 1903, by C. Schu
chert (Am. GeoL). (Clarke and Scbuchert's subdivisions of the Helder
berg were : Kingston beds, Becraft Is., New Scotland Is., and Coeymans 
Is.) In 1908 (Scl., n. s., vol. 28, pp. 346-348) G. H. Chadwlck also Included 
the Port Ewen in the Oriskanian, stating tha t the fauna has many affini
ties with overlying Oriskany lss. and tha t Dr. [J. M.] Clarke has therefore 
recommended the transfer of these beds to the Oriskanian, in spite of 
preponderance of Helderbergian elements. Chadwlck also added another 
fm. to Helderberg group, designating as Salkberg Is. "certain layers hereto
fore included variously by writers with the beds above [New Scotland] 
or l)elow" [Coeymans]. Chadwlck's subdivisions for N. T. (Becraft, New 
Scotland, Kalkberg, and Coeymans) are those commonly accepted today, 
although A. W. Grabau in 1919 (Geol. Soc. Am. Bull., vol. 30, pp. 468-470) 
separated from base of Port Ewen Is. 20 to 50 ft. of cherty lss. "containing 
a modified Becraft fauna," to which he applied the name Alsen cherty Is. 
He stated that these beds are separated from rest of the Port Ewen, in 
which they had previously been included, by a big hiatus and discon. 

The N. Y. State Survey now divides Helderberg group into (descending) 
Port Ewen Is., Alsen Is., Becraft Is., New Scotland Is., Kalkberg Is., and 
Coeymans Is. (See W. Goldring, 1931, N. Y. State Mus. Hdb. 10.) 

The U. S. Geol. Survey now includes Port Ewen Is. in Oriskany group, to 
which it belongs, according to C. Butts. 

Where the Helderberg deposits are not subdivided they are called Belder
berg Is. 

Named for fact that the deposits form basal part of Helderberg Mtns in 
Albany Co., N. Y. 

tHelderberg division. 
tHelderberg sandstones. 
tHelderberg series. 
tHelderberg system. 

See under Belderberg group. 

Helderbergian. 
See under Belderberg group. A time term covering interval during which 

the rocks of Helderberg group were deposited. 
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Helen iron-formation. 
Pre-Cambrlan (Keewatln) : Western Ontario. 
A. P. Coleman and A. B. WlUmott, 1902 (Ont. Bur. Mlnea Rept. 1902, p. 182, and 

Toronto Unlv. Studlea, geol aer.. No. 2, p. 11). Helen iron fm. Asaigned to 
Huronian. 

C. R. Van Hiae and C. K. Lelth (U. S. G. S. Bul l 360, 1909, and U. S. G. S. Mon. 
52, 1911) aaaigned this fra. to Keewatln, aa did C. K. Leith, R. J. Lund, and A. 
Leith, 1935 (U. S. G. S. P. P. 184). 

Helena limestone. 
Pre-Cambrian (Belt series): Western central Montana (Belt Mountains). 
C. D. Waleott 1899 (Geol. Soc. Am. Bul l , vo l 10, pp. 199-215). Helena la.— 

More or leas impure bluish-gray and gray la.. In thick layers ; 2,400 ft. thick. 
Underlies Marsh sh. and overllea Empire sh. 

Exposed In upper part of city of Helena and on hill slopes to E. 

Helenan series. 
Name employed by C. [R.] Keyes Instead of Helena is. of other geologists. 

(See Pan-Am. Geol., vol. 44, 1925, pp. 215, 217.) 

tHellam quartzite. 
Lower Cambrian: Southeastern Pennsylvania. 
P. Frazer, 1886 (Am. Phil. Soc. P roc , vol. 23, pp. 396, 398-400). Hellam qtzite. 

Cambric.—Same as Potsdam ss. and Formation No. 1. The base of the Paleozoic. 
A part of it composes Chikis Mtn. Contains ScoKthua linearis. The Hellam or 
Chikis qtzite is a hard quartzose rock, generaUy white or gray, tinted by some other 
color, usually pink, brown, or blue. Is almost always crystalline. In Chester Co. 
Ilea uncon. on Archean schlsta. 

J. P. Lesley, 1892 (2d Pa, Geoi, Surv, Summ. Final Rept , vol 1, pp. 78, 135, 185-166. 
199). Hellam qtzite is name adopted by Frazer In his York Co. rept. (C^) because 
of extensive spread ot the fm. over Hellam Twp, where several large quarries work 
It out, and Its characteristic Scolithus fossils are abundant. Chiques ss. is not only 
oldest narae for this fra. but Is locality of Its flnest exposure. 

See also Chickies qtzite, 

Hellam conglomerate member (of Chickies quartzite). 
Lower Cambrian: Southeastern Pennsylvania. 
G. W. Stose and A. L Jonas, 1922 (Waah, Acad. Scl. Jour., vo l 12, pp. 360-362). 

.Hellam cgl. memb. of Chickies qtzite.—Quartz cgl, grainy qtzite with rounded 
clear and blue quartz grains, and s i , chlorite schist a t base In Hellam Hills, York 
Co. Thickneaa 600 f t in Hellam-Chicklea Hil ls ; 150 ft. in Welsh Mtn. Is basal 
memb. of Chickies qtzite. Rests uncon. on pre-Camb. epldotic amphibolite schist 
or greenstone and aporhyoUte. Named tor exposures in midst of Hellam HUls. 3 
mi. W. of Chickies Rock. 

Hell Creek fonnation. 
Upper Cretaceous: Eastern, northern, and central southern Montana, 

southwestern North Dakota, and northwestern and northern South 
Dakota. 

B. Brown. 1907 (Am. Mus. Nat. H i s t BaU., voL 23, art . 33, pp. 829-835). Hell 
Creek beda.—Fossil-bearing, freshwater depoaita of alternating sss. and clays 
560 ft. thick in W. half of Dawson Co., Mont. Most constant memb. of seriea 
la massive ss. at base, 0 to 160 f t thick. Probably continuous with the dinosaur-
bearing beds of Little Missouri and Grand and Moreau rivers, judging from 
fauna. These beds, with the underlying and overlying depoaita, are typically 
expoaed on Hell Creek [Garfield Co.] and nearby tributaries of Missouri River. 
Aaslgned to Upper Cret. Separated frora overlying Fort Union fm. by 100 ft. 
ot lignite beds, here called For( Union ( f ) . Rests uncon. on Fox Hills fm. 
Lithologically almUar In alraoat every respect to Ceratopa beds ot Converse Co., 
Wyo. 
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W. T. Thom, Jr., and C. E. Dobbin, 1924 (Geol Soc. Am. Bull , vol 35, pp. 484-499). 
Hell Creek) memb. of Lance fm. as here defined is typically exposed on Hell 
Creek, Garfleld Co., Mont , and lR = "HeII Creek beds" plus "lignite beds" of 
Brown (1907), occupying the interval htw. Fox Hills ss. below nnd the yellow 
Tullock m«rab. of the Lance above. In SW. N. Dak. it Is overlain by either Ludlow 
lif^nltlc memb. of the Lance or the contemp. Cannonball marine memb. of the 
Lance, and It rests on Fox Hills ss. I t consists of somber, badland clays, 
prohably accumulated In topset swamps of a great delta, and fluvia'lle sss., the 
latter being more numerous and conspicuous toward SW. Reraains of a few 
small maramals have been found In the sss. Dinosaurs (including Triceratops) 
are nuinerous below the "A" lignite, wliich marks base of Brown's "Ugnite beds," 
but probably have not been found above that horizon. [Mention other fossils.] 
Tbe Hell Creek and overlying strata are markedly calc. in contrast with the 
brown memb. of the Fox Hills and. older rocks, which are relatively free frora 
lime. In Cedar Creek anticline, Mont, the Hell Creek raemb. overUes Colgate 
ss. merab. of Fox Hills ss . ; at mouth of Cannonball River, N. Dak., It rests on 
Fox Hills ss. [Diagram on p. 484 shows no uncon. above or below Hell Creek 
memb.] 

These rocks are now called BeU Creek fm. by U. S. Geol. Survey, and 
classified as Upper Cret., as explained under Lance fm., last entry. 

Heller dacite. 
T e r t i a r y ( m a y be upper Miocene) : C e n t r a l N e v a d a ( T o n o p a h d i s t r i c t ) . 

J. E. Spurr, 1903 (U. S. G. S. P. P. 42, pp. 37-F). HeUei dacite.—Vesicular glasay 
dacite containing nuraerous inclusions (sometimes large boulders) of pumiceoua 
material, frequently of later andesite, and occasionally of coarse siliceous granite. 
Composes Heller Butte, near town of Tonopah,' Is older than Brougher dacite. 
Appears, to dip under Fraction dacite breccia and to Immediately precede the 
formation of that breccia. Tbe Heller dacite formed numerous small cones along 
Unes of weakness and was poured forth In relatively limited quantities. 

Accord ing t o T. B . Nolan ( p e r s o n a l c o m m u n i c a t i o n , J a n . 3, 1933) t h i s 
rock m a y be con temp . w i t h E s m e r a l d a fm. ( u p p e r M i o . ) . 

H e l l g a t e f o r m a t i o n . 
P r e - C a m b r l a n (Be l t se r ies ) : C e n t r a l w e s t e r n S l o n t a n a (Missou la to H e l e n a 

r e g i o n ) . 

C. H. Clapp and C. F. Delss, 1931 (Geol. Soc. Ara. Bul l , vol. 42, p. 879, flgs. 
2, 3). Hellgate fm.—Type section (on N. side of Mount Sentinel, the S. wall of 
Hellgate Canyon) consists of (descending) ; (1) Massive, gray-red siliceous qtzlte,-
weatherlng variegated gray, buff, and lavender, 365 ft . ; (2) massive gray and red 
gray flne to coarse-grained finely banded pure qtzite and sandy qtzite, ripple 
marked, 280 ft. ; (3) massive thick-bedded pink-gray qtzitic SB., weathering buff, 
1,160 ft . ; (4) massive, gray, fine-grained, siliceous qtzite, ripple-marked, weath
ering buff, 300 ft . ; (5) massive redgroy coarse-grained qtzite, with sandy beds 
np to 3 ft. In thickness, weathering buff nnd dull lavender, 95 ft. Conformably 
underlies McNamara fm. and uncon. (?) overlies Miller Peak fm.; all Included 
in Missoula group. 

Hell G a t e i w r p h y r y . 

P r e - C a m b r i a n : C e n t r a l Co lo rado ( L a k e F o r k - I v a n h o e r e g i o n ) . 

J. T. Stark and F. F. Barnes, 1932 (Am. Jour. Sci,, 5th, vol 24, p. 474). Granitic 
material, which may represent either true Intrusion from Silver Plurae magma or a 
porphyroblasti': re.pl-icement of schist, is well exposed at Hell Gate narrows, 
5 mi, W. of the divide on Lake Fork-Ivanhoe section. Similar granitic material 
alternates with schistose rock for over 10 ml. from the divide In the section 
down Ivanlioe and Frying Pan creeks. This rock, the origin of which is still 
in question, nas been termed Hell Oate porphyry. 

J . "1. Stark and F. F. Barnes, 1935 (Colo, ScL Soc Proc , vol. 13, No. 8, p, 474, 
raap), assigned this fra. to pre-Camb. "I t Is believed Hell Gate porphyry merely 
represents a particular stage or phase of migmatlzatlon of Sawatch schist by 
Sliver Plume granite, but necause of its distinctive appearance in fleld it has 
been mapped separately." 
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H e l m s f o r m a t i o n . 

Miss i s s ipp ian a n d D e v o n i a n ( 7 ) : W e s t e r n T e x a s ( H u e c o M o u n t a i n s ) . 

J. W. Beede, 1921 (Unlv. Tex, BuU, 1852, pp. 8, 30, 36). Helms group (Miaa.).— 
Yellowish tbin-bedded rocks. Local fades vary somewhat from place to place, 
but main features are almost alwaya present. Locally there are thin sss. In 
top of Helms group. To N. of Long Canyon nearly the whole series is made up 
ot platy drab to dark-buff Iss. (which as a rule weather buff), with, locally, 
considerable chert in concretions, masses, and layers, and some ss., all separated 
by thin layers of marl that weathers buff. Below is a covered slope largely 
composed of clay sh. Fossils lu most beds, but rare except locally in uppermost 
part of section. According to S. WeUer is of Chester age. Thickness of fm. 400 
to 600 ft. [Gives a detailed section 1 ± mi. S. ot Helms Peak, Hueco Mtns.] 
Uncon. underlies Magdalena group (Penn.) . [OriginaUy Included in Hueco Is.] 

P. B. and R. B. King, 1929 ( A A. P. G. Bull., vol. 13, p. 909). Helms group, 
400 to 700 ft. thick, Inclndes beds of Chester, lower Miss., and Upper Dev. age. 

T h e u p p e r 500 ft. of H e l m s fm. of H u e c o M t n s c o n t a i n s a C h e s t e r f a n n a 

(G. H . Gi r ty , u n p u b l i s h e d r ep t . ) ; t h e r e m a i n d e r of fm. i s un foss i l i f e rous . 

H e m l o c k g r e e n s t o n e . 

P r e - C a t n b r i a n ( m i d d l e H u r o n i a n ) : N o r t h w e s t e r n Mich igan ( C r y s t a l F a U s 

d i s t r i c t ) . 

J. M. Clements, 1899 (U. S. G. S. 19th Ann. Sept. , pt. 3, pp. 45-63, p l 9, opp. 
p. 84). Hemlock fm.—Conalsts almost wholly of typical volcanic rocks, both 
basic and acid, with crystalline achiata derived from them. Sedimentary rocks 
play very unimportant role; with one exception they have been formed directly 
from the volcanics and occur Interbedded with them. Thickness 23,000(7) ft. 
On the whole the Hemlock fm, is younger than Mansfleld si., but some of lower 
Hemlock beds are contemp. with some of upper Mansfleld beds. Is overlain hy 
Upper Huronian. Named for fact Hemlock River flows through the fm. for a 
number of miles. 

C. R. Van HIae and C. K. Lelth, 1911 (U. S. G. S. Mon. 52, pp. 291, 294-296, 
.300, 323, 507, 607). Hemlock fm. (volcanic).—Thickneaa 1,000 to 10,000 t t 
EarUer estUnated thickneaa of 23,000 ft. probably Uluaory. Includea at [pp. 295 
and 607 say near] top Iron-bearing si. memb., 1 to 1,900 f t thick, formerly 
called "Mansfleld s i " General s trat . position of HenUock fm. is conformably 
above RandviUe dol and beneath upper Huronian slates, but like most volcanic 
fms. its relations differ In different parts of d i s t Well-bedded cherty slates, 
iron-bearing lenses, and Is. are Interbedded with Hemlock fm. and also both under
lie and overUe It. The volcanic rocks are similar In all respects to Keewatln 
volcanic rocks and to volcanic Clarksburg fm. of Marquette dis t [In chart on 
p. 598 Hemlock fm. Is placed beneath AJIblk qtzite in Crystal FaUs dist. and 
uncon. (7) above RandviUe dol. Pages 300 and 323 state it is overlain, doubt
fully uncon., by upper Huronian In Crystal Falls d i s t ] 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184) changed 
name to Hemlock greenatone, and stated that it is of Algonkian type. 

Hempf ie ld s h a l e m e m b e r . 

M i s s i s s i p p i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21, No. 71, p. 141). Bempfleld sh. memb. 
of Shenango monothem.—OverUes Shenango ss. memb. and Is the Shenango sh. of 
I. C. White's Crawford Co. rept Is well shown in and about Greenville, Hemp-
field Twp, Mercer Co. 

H e m p h i l l beds . 
P l iocene ( l o w e r ) : T e x a s P a n h a n d l e ( H e m p h U l (boun ty ) . 

L C. Reed and O. M. Longnecker, Jr., 1932 (Unlv. Tex. BuU. 3231, pp. 16-^3, 70-83, 
map, . Hemphill beds [also Hemphill fm.].—Lower PUo. raammal-bearing beds of 
llemphlll Co., Tex., consisting chiefly of sands, with lesser amounts of clay, gravel, 
and caliche. The sands occur throughout the section, while the clays form thin 
partings. . Gravel occurs a t base and In upper part. Caliche la conflned to upper
moat beds. Thickness of fra. 550 ft. Since theae beda, according to the fauna, 
repreaent a heretofore undescribed fm. of the Lower PUo., the name Hemphill beds 
is here given to them to be applied aa a faunal horizon. [Divided into 4 members, 
which are described in great de ta i l ] Rests uncon, on Perm. (?) red beds. 
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G. G. Simpson, 1933 (Am. Mus. Nat. H i s t Bull , vol, 67, pp. 98, 99). Clarendon and 
Goodnlght-Hemphill are both distinctly older than Blanco. Hemphill seems to be 
late Lower PUo., btw. Clarendon and Blanco. 

H e m p s t e a d g r a v e l m e m b e r (of M a n h a s s e t f o r m a t i o n ) . 

P l e i s t o c e n e : S o u t h e a s t e r n N e w York ( L o n g a n d a d j a c e n t i s l a n d s ) a n d 

i s l a n d s of s o u t h e r n N e w E n g l a n d (Block, M a r t h a s V i n e y a r d , N o M a n s 

L a n d , a n d p r o b a b l y N a n t u c k e t a n d C a p e C o d ) . 

M. L. Fuller, 1914 (U. S. G. S. P. P. 82). Hempstead gravel memb.—Top memb. 
of Manhasset fra. Description of Herod gravel memb. applies equally well to 
Hempstead gravel memb. Rests conformably on Montauk till memb. Overlain by 
glacial deposits of Wisconsin age. Named for exposures in upper parts of many 
large gravel pits along W. side of Hempstead Harbor, Long Island. Thickneaa 0 to 
75 ft. Occura on Long Island and on Plum, Gardiners, and Robins Islands. Time 
of deposition called Hempstead aubatage. 

J . B. Woodworth, 1934 (Harvard Coll Mus. Comp. Zool. Mem., vol 52). Hempatead 
•gravel memb. present on Marthas Vineyard, Block Island, No Mans Land, and 
probably on Nantucket Island and Cape Cod. 

F. G. Wells, 1935 (Geol Soc. Am. Proc 19.34, p. 121), regarded Manhaaaet fm. as 
of Wisconsin age, as do some other geologlats. 

H e m p s t e a d s u b s t a g e . 
T h e t i m e covered by depos i t i on of H e m p s t e a d g r a v e l m e m b . 

H e n d e r s o n g r a n i t e . 
P r e - C a m b r l a n : W e s t e r n N o r t h C a r o U n a a n d n o r t h w e s t e r n Sou th C a r o l i n a . 

A. Keith, 1905 (D. S. G. S. Mount Mitchell folio. No. 124, p. 4) . Henderaon granite.— 
Compoaed mainly of orthoclase and plagioclase feldspar, quartz, muscovlte, and 
blotlte, enumerated in order of importance. Intrusive into all .\rchean rocks with 
which It comes in contact. On E. it extends only short distance beyond Mount 
MitcheU quart. Into adjoining Morganton quad., but toward SW. it Increases greatly 
in width and reaches far Into S. C. Assigned to Archean. 

N a m e d for e x t e n s i v e a r e a s nnd e x p o s u r e s in H e n d e r s o n Co., N. C. 

H e n d e r s o n m o r a i n e . 
P l e i s t ocene (Wiscons in s t a g e ) : C e n t r a l Mich igan . S h o w n on m o r a i n e m a p 

(pl . 32) in U. S. G. S. Mon. 53. N a m e d for H e n d e r s o n , S h i a w a s s e e Co. 

H e n d r i c k s ser ies . 
H e n d r i c k s m e m b e r . 

S i l u r l a n ( N i a g a r a n ) : Mich igan ( e a s t e r n p a r t of U p p e r P e n i n s u l a ) . 

R. A. Smith, 1916 (Mich. Geol Surv. Pub. 21, p. 155). Hendricks series.—Alter
nating beds of high calcium and low to high mag. Isa. or normal dol. Thickness 145-]-
f t Underlies Fiborn Is. and overlies Rochester sh. ; all Included in Niagara. 
Named for exposures in Hendricks quarry, sec, 1, T. 44 N., R. 9 W., Mackinac Co. 

G. M. Ehlers, 1921 (Geol. Soc. Am. Bull , vol. 32, p. 129). Burnt Bluff fm. [new 
name] includes Fiborn la. and upper part of Hendricks series of R A. Smith: 

R. p . Newcombe, 1933 (Mich. Geol. Surv. Pub. 38, pp. 23, 37). Hendricks memb., 
top memb. of Burnt Bluff fm. Overlies Byron memb. [See 1933 entry under 
Burnt Bluff fm.] 

H e n d r i c k s s a n d s t o n e . 
U p p e r D e v o n i a n : N o r t h e r n W e s t V i rg in i a . 

D. B. Reger and W. A. Price, 1923 (W. Va. Geol. Surv. Rept. Tucker Co., pp, 103, 
240, 241, 245-254), Hendricks sa.—FossUlferons sa., conglomeratic in W., flne-
gralned In E., lying about 100 ft. below top ot Chemung aeriea. Marine fauna. 
Thickneaa 8 to 10 ft. Ripple marks on upper surface; pebbles of green sh. at 
base; much iron oxide. 

N a m e d for e x p o s u r e 1 n t . N E . of t o w n of H e n d r i c k s , T u c k e r Co., in B l a c k 
F o r k dist . , on p o i n t of r i dge E. of m o u t h of F a l l s R u n , in h i g h w a y lead
ing f rom t o w n of H a m b l e t o n a l o n g W. s lope of B a c k b o n e M t n a n d over 
t h e m t n to Doug la s , in F a i r f a x d is t . 

file:///rchean
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H e n l e y beds . 

A n a m e used, b u t n o t deflned, by F . M. A n d e r s o n (CaUf. Acad . Scl. P r o c , 

3d ser . , vol. 2, 1902, pp . 1-62) fo r p a r t of t h e l o w e r beds of Chico age 

in S. p a r t of Oregon B a s i n . 

H e n l e y s h a l e m e m b e r . ( I n C u y a h o g a f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e r n Ohio.-

J. E. Hyde, 1916 (Jour. GeoL, vol. 23, pp. 656, 657, 768, 780, 762, 769). Henley sh. 
memb.—Alternating gray and red ahales and sss., the red color and the saa. 
disappearing to E. Thickneaa 5% to over 226 ft. Basal memb. of Cuyahoga tm. 
in Scioto, Pike, and Roaa Counties. Underlies Buena Vista sa. memb. ("City 
Ledge") and overllea Sunbury ah. Is lower part of Buena Vista memb. ot Prosser 
and Chimings. 

N a m e d for Hen ley , Scioto Co. 

H e n n e s s e y sha le . 
P e r m i a n : Cen ' t ra l O k l a h o m a . 

P . L. Aurin, H. G.. Officer, and C. N. Gould, 1926 (A. A. P. G. BuU., voL 10, pp. 
786-799). HenneaSey sh.—A series of clay shales, apptox. 400 ft. thick. In north-
central Okla. underlying Duncan sa., overlying Garber ss. and corresponding to 
lower part of Harper aa. of Kana. Theae shales are rarely flsaUe or laminated, 
but more commonly blocky, and break with concholdal fracture. Are charac
terized by numerous bands or streaks of white or light green color, varying In 
thlckneas from a few Inches to 4 or more f t Divided into Bison ss. memb. 
above and Fairmont sh. memb. below. Included in Enid group. Named for expo
sures a t Hennessey, Kingfisher Co. 

J. M. Patterson, 1933 (A. A. P. G. BuU., vol. 17, No. 3, pp. 262-256), proposed 
to redeflne Hennessey and Garber. but J. C. Ross objected. See under Oarber sa. 

H e n r i e t t a f o r m a t i o n ( g r o u p in K a n s a s ) . 

P e n n s y l v a n i a n : S o u t h e r n I o w a , w e s t e r n Missour i , a n d n o r t h e a s t e r n K a n s a s . 

C. R. Keyes, 1897 (Iowa Acad. Scl. P roc , vol. 4, pp. 23-24, 25). Henrietta Is.— 
Several Is. beds separated by shales ; 75 ft. thick. Underlies Pleasanton shales and 
overllea Cherokee ahalea. Indudea Mystic ooal. Middle fm. of Des Moines stage 
In Iowa, Mo., and eastern Kans. Includes Pawnee Is. memb. a t top, Marmaton fm. 
in middle, and Fort Scott is. memb. at base In eastern Kans. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. GeoL and Mines vol. 13). Henriet ta fm. 
as here deflned is divided In Mo. Into (descending) Pawnee Is. memb., Labette sh. 
memb., and Fort Scott Is. memb. The Lexington (Mystic) coal and the 8 ft. of ah. 
aeparatlng It from Fort Scott Is. are here transferred to Cherokee sh. 

T h i s 1915 def ln i t ion of B e n r i e t t a fm. w a s foUowed g e n e r a l l y u n t U 1931, 
w h e n E . C. M o o r e ( K a n s . Geol . Soc. 5 th A n n . F i e l d Conf. c h a r t ) d r o p p e d 
t h e n a m e f rom t h e K a n s . c lass i f ica t ion, t r e a t i n g i t s subd iv i s ions a s fms . 
i n h i s OkmvUgee g r o u p ( w h i c h h e l a t e r r ep l aced by M a r m a t o n g r o u p 
a n d C h e r o k e e g r o u p ) . T h e 1933 (57 th B l e n . ) a n d 1935 (58 tb B i e n . ) r e p t s 
of Mo. B u r . Geol . a n d Mines , h o w e v e r , c o n t i n u e d to u s e H e n r i e t t a a s 
defined by H i n d s a n d G r e e n e . 

B. C. Moore, 1936 (Kans. Geol. Snrv. Bull. 22, pp. 57-58). At present there seems 
to be little good reaaon to continue uae of Henrietta. The Marmaton group In
cludea Henrietta fm. and lower part of Pleasanton sh. [both of which he dropped 
from Kans. classlflcatlon]. 

N a m e d for H e n r i e t t a e s c a r p m e n t , n e a r H e n r i e t t a , J o h n s o n Co., Mo. 

H e n r i e t t a d i o r i t e p o r p h y r y . 
T e r t i a r y : Mexico . 

S. P. Emmons, 1910 (Beon. GeoL, vol. 5, p. 325). [Age not given. Assigned to 
Tert. by M. L Lee (Econ. Geol, vol. 7, 1912, p. 328).] 

H e n r y s and . 

A s u b s u r f a c e s a n d ly ing a t 1,850 to 1,900 ft. d e p t h In L a w r e n c e Co., 111. 
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Henryan series. 
A term employed by C. [R.] Keyes to cover tHenrys Fork group of early 

repts on Colo, and Utah. 

Henryhouse shale. 
SUurian (Niagaran) : Central southern Okiahpma. 
C. A Reeds, 1911 (Am. Jour. ScL, 4th, vol. 32, pp. 256-268). Henryhouse sh.— 

Along Chlmneyhlll Creek Is bluish to yellowish, thin to moderately thick-bedded 
earthy Is. and intercalated sh. beds In lower 180 ft, and white marly beds in upper 
43 ft. In type area alternating yellowish shaiea, ahaly laa., anfi banda of reddish Is. 
occur. Thickness 0 to 223 ft.; average 90 ft. Originally Included In middle of 
Hunton fm. Underlies Haragan sh. and overlies Chlmneyhlll Is. Contains Niaga
ran fossils. 

Named for Henryhouse Creek, Carter Co., which crosses the outcrop about 
3 m l E. of Woodford. 

tHenrys Fork group. 
Upper Cretaceous and Upper Jurass ic : Northeastern Utah (Uinta Moun

tains) and northwestern Colorado. 
J. W. Powell, 1876 (Geology of eastern portion ot Uinta Mtns, pp. 40, 50, 153). 

Henry'a Fork group.—Sss., bad-land rocks, cgls., and shales, with carbonaceous 
Bhales and lignitic coal. Thickness 000 ft. UnderUes Sulphur Creek group and 
overlies Flaming (Jorge group. Type loc is S. side of Henry's Fork. [Powell's map 
shows the fm. exposed along lower end of Henrys Fork, In Uinta Co., Utah, at and 
above where it unites with Green Blver.] 

A. R. Schultz, 1920 (U. S. G. S. Bull. 702, table opp. p. 24), showed Henrys Fork 
group of PoweU a s ^ Frontier, Aspen, Bear River, and upper part of Beckwith fm. 
of present terminology of SW. Wyo. In Uinta Mtns it appears to correspond 
approx. to Dakota (7) fm. 

A. A. Baker, C. H. Dane, and J. B. Reeslde, Jr., 1986 (U. S. G. S. P. P. 183, p. 36). 
"Henrys Fork group" of Gilbert In Henry Mtns Included part of Morrison fro. 
(Upper Jurassic) and an overlying ss. here called Dakota (t) as, 

Hensell sand. (In Tra"ris Peak formation.) 
Lower Cretaceous (Comanche series) : Cientral Texas. 
R. T. HUI, 1901 (U. S. G. S. 21st Ann. Rept, p t 7, pp. 141-144, 152). Benaatt 

sand.—In descending order: (1) Marly mag. Is., 40 ft.; (2) siUceoua Is. underlain 
by calc sand, 65 f t ; (3) yellow calc. sand, 15 ft.; (4) cgl., 25 f t ; (5) red sand, 
3 f t ; (6) friable yellow sand, 5 ft. Total thickness 143 ft Included In Travis 
Peak fm. UnderUes upper memb. of Travis Peak tm., which consists of 40 f t of 
cgl. and calc. ss. alternating with aren. lss. Overlies Cow Creek beds. Southern 
equlv. of Bluff Dale sands. 

Named for Mr. Hensell's place, at Travis Peak post office, Burnet Co. 

Henshaw formation. 
Pennsylvanian: Northwestern Kentucky (Shawneetown quadrangle). 
Wallace Lee, 1916 (Ky. Geol. Surv., Geol of Ky. part ot Shawneetown quad.). Hen

shaw fm,—Shales, sss., and coals, 175 ft. thick, imderlaln by 25 ft. of as. called 
"Dixon sa." in previous repts. Replaces Dixon fm, ot previous repts (fireoccnpled). 
Is topmost fm. of Penn. in thia area. OverUes McLeansboro fm. 

Named for Henshaw, Union Co. 

Henson tuff. (In Silverton volcanic series.) 
Miocene: Southwestern Colorado (Onray region). 
W. Croaa and E. Howe, 1907 (U. S. G. S. Ouray folio. No. 153). Benson tuff.— 

Pyroclaatle fm.; chiefly well-bedded flne-gralned greenlah- or brownish-gray aandy 
andesltic tuffs; no calc. ahalea or la. layers, in which respect it differs from Burns 
tuff. Thickness 75-800 ft. Is uppermost fm. of SUverton [volcanic] series. In 
SUverton foUo upper part was put In Potosl [volcanic] Aeries and lower part In 
nnderlying pyroxene andeslte. No fossils. 

Named for exposures on Henson Creek, Ouray quad. 
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Heppel formation. 
Middle Devonian: Qtiebec. 
F. J. Alcock, 1935 (Canada Dept. Mines Qeol. Surv. Bur. Econ. GeoL Mem. 183, p. 83). 

Herat shale member (of Ochre Mountain limestone). 
Mississippian (upper) : Western Utah (Gold Hlll dis tr ict) . 
T. B. Nolan, 1930 (Wash. Acad. Sci. Jour., vol. 20, No. 17, Oct. 19, pp. 421-432). 

Herat ah. memb. of Ochre Mtn la.—Thin and poorly exposed horizon of black sh. 
Interbedded with ss., lying 1,700 ± ft. above base of western facies ot Ochre Mtn Is. 
Named for exposures near Herat claims. Gold HIU quad. 

See also U. S. G. S. P. P. 177, 1934. 

Herbert conglomerate. 
Pennsylvanian (early PottsviUe) : Southeastern Tennessee (Bledsoe, "White, 

Van Buren, Hamilton, and Cumberland Counties). 
W, A. Nelson, 1925 (Tenn. Dept. Ed., Dlv. Geol. BuU. 33A, pp. 49-50, and under 

county descriptions). Basal memb. of Bonair ss. Consists of 40 to 160 ft. of 
soft, light-yellow es., coarse grained and in places conglomeratic. Underlies 
Eastland ah. lentil of Bonair as., and reats on Whltwell ah. Beat measurement was 
taken on Glade Creek Just N. of where old road from Herbert, Bledsoe Co., to 
Sparta crosses this stream. 

tHerculean shale member. (In Monterey group.) 
Miocene: Central western California (San Pablo region). 
C. E. Weaver, 1909 (CaUt Unlv. Pub., Bull Dept. Geol, vol. 5, p. 251). Herculean 

ah. memb. of Monterey fm., underiles Quercan ss. in San Pablo region. [Derivation 
of name not stated] 

Replaced by Bercules sh. memb. 

Hercules shale member (of Briones sandstone). 
Miocene (upper) : Western California (San Francisco region). 
A. C. Lawson, 1914 (U. S. G. S. San E^anclsco (olio. No. 193). Beroulea ah. memb.— 

Bituminous sh., 500 ft. thick, forming a raerab. of Briones ss. Named for Hercules 
Station, on San Pablo Bay. 

Hercules limestone. 
Miners' local name for an ore-bearing Is., 0 to 4 ft. thick, in lower part 

of Oquirrh fm. (Penn.), Stockton dist., central northern Utah. Lies 90 
ft. below Rambler Is. and 150 ft. above St. Patrick Is. Exposed in 
Hercules claim. (See U. S. G. S. P. P. 173, 1982.) 

Herendeen limestone. 
Lower Cretaceous: Southwestern Alaska (Alaska Peninsula). 
W. W. Atwood, 1911 (U. S. a S. Bull. 487, pp. 26, 39, e tc ) . Herendeen la.— 

Aren. Is., 800 ft. thick, Ught-gray, locall; cross-bedded. Exposed from Herendeen 
Bay to Port Moller. UnderUes Chignik fm. (Upper Cret.) and overUes Stanluko-
vich sh. Contains Lower Cret. fauna. 

Herington limestone. (In Sumner group.) 
Permian: Eastern Kansas, central northern Oklahoma, and southeastern 

Nebraska. 
J. W. Beede, 1909 (Kans. Acad. Scl Trans., vol. 21, pt. 2, p. 263). Berington la.— 

Variable las., including, in upper part, soft gcodiferous, flaggy layers ; also harder 
layers, more massive, very fosslUferous, and of buff shade; and to S. coarser Is. 
Thickness 12 to 15 ft. Overlies Enterprise shales and underUes Pearl shales. All 
included in Marlon stage. 

N. W. Bass, 1929 (Kans. GeoL Surv. BuU. 12, in cooperation with U. S. GeoL Survey). 
"Marion fm." abandoned and Herington la. elevated to rank of a fm. in Sumner 
group. Overlies Enterprise sh., probably with sUght uncon., and underlies Welling
ton fm. (redeflned to include fPearl sb. at base). [This is present approved 
deflnition of U. S. Geol. Survey.] 
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R. C. Moore, 1938 (Kana. Geol. Soc. 10th Ann. Field Cont Guidebook, p. 12), 
discarded Enterprise; revived Pearl sh. (restricted) for beds overiying Herington 
Is . ; greatly restricted Wellington fm. ; applied Paddock ah. to beds immediately 
underlying Herington Is . ; and treated Herington as top memb. of his Nolans is. 
(new). These changes have not yet been considered by U. S. GeoL Survey for lt» 
pubUcatlons. 

See K a n s . - N e b r . P e r m , c h a r t compi led by M. G. W i l m a r t h , 1936. 

N a m e d fo r H e r i n g t o n , D i c k i n s o n Co., K a n s . 

He r l s imer s a n d s t o n e . 

S i l u r i a n : C e n t r a l N e w York . 

G. H. Chadwick, 1918 (Geol. Soc Am. Bul l , vol. 29, pp. 327-368). Herkimer ss.— 
This name is derived from Herkimer Co., and is here applied to Upper Clinton 
"gray band" of Eaton, which stretches conspicuously across southern part of this 
county with a max. thickness of 70 or 80 ft. at type loc. on Steeles Creek, 6 ml. 
SW. of Herkimer village. Fossils listed. We believe the Herkimer Is only a sa. 
phase of the Phoenix [sh.] . Overllea Vanhornsvllle as. and underUes DonneUy 
Iron ore. [Ia a part of Clinton fm.] 

H e r l d m e r l i m e s t o n e . 

Midd le C a m b r i a n : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t ) . 
W. Lindgren and G. F. Loughlln, 1919 (U. S. G. S. P. P. 107). Herkimer la.— 

Mottled shaly la., consisting of bluish-black, dense, carbonaceous Is. mottled by 
thin discontinuous layers or blotches of yellowish-brown material rich in iron 
and clay. Thickness 225 to 235 ft. Underlies Bluebird Is. and overlies Dagmar 
Is. Named for Herkimer shaft, E. of Quartzite Rldge. 

H e r m a n Creek l a v a . 
P l e i s t o c e n e : S o u t h w e s t e r n W a s h i n g t o n a n d c e n t r a l n o r t h e r n Oregon . 

R. W. Chaney, 1918 (Jour. Geol, vol. 26, No. 7, pp. 577-592), described rocks of 
gorge of Columbia River, Oreg. and Wash., and appUed Herman Creek lava 
(andeaitio baaalt) to rocks overlying so-caUed Satsop fm. and underlying gravels 
and river terraces of recent origin. He repeated this section in Unlv. Chicago 
Cont. Walker Mus., vol 2, No. 5, 1920. Herman Creek Is In Hood River Co, 
Oreg. 

H e r m a n s v i l l e l i m e s t o n e . 
L o w e r O r d o v i c i a n : N o r t h w e s t e r n M i c h i g a n ( M e n o m i n e e d i s t r i c t ) . 

C. R. Van Hise and W. S. Bayley, 1900 (U. S. G. S. Menominee folio, No. 62). 
BermansvUle Is.—Coarse-grained ss. with abundant calc. cement alternating with 
pure dol. or oolitic beds. Thickness 100 ft. max. Of Chazy and Beekmantown 
age. Overlies Lake Superior ss. Is youngest fm. in Menominee dist. 

R. A. Smith, 1914 (Mich. Geol. and Blol. Surv. Pub. 14, geol. ser. 11, p. 22). The 
Calclferous or Lower Mag. ss. (200 to 250 ft. thick In wells along Green Bay), 
or perhaps only lower part of it, is represented by Hermansville la. 

N a m e d for e x p o s u r e s n e a r H e r m a n s v i l l e , M e n o m i n e e Co. 

H e r m i t s h a l e . (Of A u b r e y g roup . ) 

P e r m i a n : N o r t h e r n Ar i zona , s o u t h e r n U t a h , a n d s o u t h e a s t e r n N e v a d a . 
L. F. Noble, 1922 (U, S. G. S. P. P. 131B, pp. 26, 28, 64-I-). Hermit sh.—Deep 

brick-red aandy shales and fine-grained friable sss., 267 to 317 ft. thick at Hermit 
Basin, the type loc. Uncon. overlie Supal fm. as herein redeflned, but formerly 
indnded In Supai fm. under the designations "sh. of Supai fm." and "upper Supal 
sh." The beds are separated from Supai fra. because of uncon. a t their base and 
fact that they contain plants and other fossils of Perm, age; the underlying Supal 
fm. as here redeflned being considered of Penn. age, but possibly of Perm, age in 
its upper p a r t LithologlcaUy the Hermit sh. resembles many beds of sandy sh. 
in the Supal, but, unlike the Supal, It contains no massive hard layers of cross-
bedded ss., and the more sandy beds in the Hermit are prevailingly reddish, not 
buff, as they are In the Supai. Thin platy lamination is most prominent structural 
characteristic of Hermit ah. Thicknesa varies frora possibly less than 75 ft. in 
region about Tanner Canyon to 500-(-ft W. of Bass Canyon. Underlies Coconino ss. 
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Hermitage formation. 
Middle Ordovician (Trenton) : West-central Tennessee and southern Ken

tucky. 
C. W. Hayes and K. O. Ulrlch, 1903 (U. S. G. S. Columbia folio. No. 95, p. 1). 

Bermitage fm.—Even-bedded, alternating thin layers of arglll. or aUlceous blue Is. 
and gray or bluiah ah. In lower third, and heavier-bedded alliceoua subgranular Is., 
more or less strongly phosphatlc, iri middle and upper parts. Thickness 40 to 70 f t 
Of early Trenton age. Uncon. overUes Carters la. and underilea Bigby la. 

Named for occurrence at Hermitage Station, Davidson Co. 

Hermon type. 
Name applied by A. F. Buddington (N. T. State Mus. BuU. 281, 1929, pp. 

52-81) to a porphyritic granite in NW. Adirondacks (Lewis and Jeffer
son Counties) intrusive into Grenville series. Derivation of name not 
stated. Age relations to nonporphyritic Alexandria type of granite not 
determined. 

Hermosa formation. 
Pennsylvanian: Southwestern Colorado, southeastern Utah, northeastern 

Arizona, and northwestern New Mexico. 
W. Croaa and A. C. Spencer, 1899 (U. S. G. S. La Plata foUo, No. 60, p. 8). From 

section displayed In Animas Valley and at Rico we can assume presence of other 
sed. fms. below Dolores fm. (oldest exposed) In La Plata dome. These embrace 
Rico and Bermosa (Carbt), the Ouray (Dev,), and the Ignaclo (C^amb.), all In 
apparent structural conformity. 

W. Cross and A. C. Spencer, 1900 (U. S. G. S. 21st Ann. Rept., pt. 2, p. 48). Her
mosa fm.—Tbe upper part la a complex of shales with occasional lss.; middle 
part is many bands ot massive dark-gray Is., often highly fossiliferous, alternating 
with sss. and cgls.; lower part is greenish-gray sss. and shales, the latter some
times nearly black. Thickness 1,800 ft. Underlies Rico fm. and overUes Dev. Is. 
and qtzite. Named for Hermosa Creek, Colo. 

W. Cross and E. Howe, 1905 (U. S. G. S. SUverton foUo, No. 120), apphed Molaa fm. 
to 75 ft. of Penn. strata which intervene btw. Hermosa fm. and Ouray Is. and 
which are absent in area where Hermosa fm. was first deflned. 

In SE. Utah and parts of SW. Colo, the intrusive Paradox fm. intervenes 
below Hermosa fm. and Is believed by J. B. Reeside, Jr., and A. A. Baker 
to be younger than Molas Is. 

R. Roth, 1934 (A. A. P. G. BuH., vol. 18, No. 7, p. 945). Since Spencer gave no 
apeciflc type loc. tor Hermoaa fm., the type section has been selected as In sees. 
26 and 35. T. 37 N., R. 9 W., La Plata Co., Colo., for following reasons: (1) It is 
easy of access, aa main highway btw. Durango and Silverton paases through the 
area; (2) total thickness (2,146 tt.) is approx. same as max. given by Spencer for 
the Hermosa; (3) the section is in area considered typical of the Hermosa by 
Spencer and Is well within the area mapped as Hermosa by Colo. GeoL Surv. 
Fauna of typical Hermosa is of Cherokee age. 

Herndon oil sand. 
Name proposed by A. P. Crider (A. A. P.-G. Structure symposium, vol. 2, 

1929, p. 181) for reddish sharp quartz sand, forming oldest producing 
horizon in Pine Island oil fleld, Caddo Parish, La. Lies in Trinity group 
(of Comanche age), 193 f t below Dixie oil horizon. Named for Texas 
Co.'s Herndon No. Ad weU, which flrst produced from this sand. 

Hernshaw sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
H. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 

Counties, p. 155). Hemahaw sa.—Massive, medium-grained, micaceous and grayish 
brown. Thickness 20 to 50 ft. Underiles Little Chilton coal and overUes Hern
shaw coaL Named for Hernshaw, Kanawha Co. 
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Herod gravel member (of Jlanhasset forraation). 
Pleistocene: Southeastern New York (Long and Fishers Islands) and 

islands of southeastern New England (Marthas Vineyard, Block Island, 
and probably Cape Cod). 

M. L. Fuller, 1905 (Geol. Soc. Am. Bul l , vol 16, pp. 367-390). Herod gravel— 
Sandy gravels, with good proportion of pebbles, mainly of granitic rocks, 30 to 
100 tt, thick, Uncon. underiles Montauk drift and conforraably overlies Jacob 
sand. Correlated with Illinoian stage of Mississippi Valley. 

M. L. Fuller, 1906 (Scl , n. s., vol. 24, pp. 4 6 7 ^ 6 9 ) . Herod gravel (glacial) occurs 
a t nearly all points frora Long Island to Boston. 

F. G. Clapp, 1908 (Geol. Soc Am. Bul l , vol. 18, table opp. p. 512). Herod gravel 
is Lower Manhasset and beds overlying Montauk till are Upper Manhasset 

M. L". FuUer, 1914 (U. S. G. S. P. P. 82). Herod gravel memb., basal memb. of Man
hasset fm. In some places prevailingly sandy. In others chiefly gravel; In places 
the Uthologic change Is abrupt verticaUy and horizontally ; in general more sand • 
toward base and more gravel toward top ; in its more normal phases the deposit 
consists of an alternation of thin layers of sand and gravel, the whole having a 
gravelly aspect. UnderUes Montauk till merab. of Manhfts.set fm. and overlies 
Jacob sand. Time ot deposition called Herod substage. Correlated with begin
ning of Illinoian stage of Mississippi VnUey. 

J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol. 52). Herod 
gravel .inemb.—Basal memb. of Manhasset fm. ; glacial sand and gravels; 0 to 
100 ft. thick. Conformably overlies Jacob sand and conformably underlies Montauk 
till memb. of Manhasset fra. Present on Marthas Vineyard, Block Island, and 
probajjly on Cape Cod. 

F. G. Wells, 1935 (Gcol Soc Am. Proc. 1034, p, 121), regarded Manhasset fra. as of 
Wisconsin age. 

Herod substage. 
The time covered by deposition of Herod gravel memb. 

Herrin limestone. (In McLeansboro formation.) 
Pennsylvanian: Southeastern and southwestern Illinois (Saline County). 
G. H. Cady, 1926 (III State Acad. Sci. Trans., vol. 19. p. 282). The Is. cap rock 

of Herrln No. 6 coal, which I shall call the Herrin Is., since It is so commonly 
associated with Herrin coal, is an impure, earthy dark-gray, dirty-looking Is. that 
breaks with a solintery fracture. Where exposed along streams it spalls off in 
angular fragments showing little structure. Contains fossils. 

A. H. Bell C. BaU, and L McCabe, 1U31 (111. Gcol. Surv. Press Bull. 19), show 2'A tt, 
of sh. btw. Herrln Is. memb. and Herrin conl in parts of Perry Co., and give thick
ness of Herrln Is. as 4Vi to o ft. 

H e r s c h e l q u a r t z i t e . 

Mesozoic ( L o w e r C r e t a c e o u s ?) : S o u t h e a s t e r n Ar i zona ( T o m b s t o n e dis

t r i c t ) . 
J. A. Church, 1903 (Am. Inst. Min. Engrs. Trans., vol. 33, pp, 3-37), Herachel 

Qtzite.—Dense flne-grained qtzite. 270 ft. thick. Underlies White Ume and over
Ues Lucky Cusa Is. iii Tombstone dist. 

F. L. Rausome, 1920 (U. S. G. S. Bull 710D). Herschell qtzite of Church Is Meso
zolc, probably Comanche (Lower C r e t ) . 

Hersey red shale member (of Pembroke formation). 
Silurian (late) : Southeastern Maine. 
E. S. Bastln and H. S. WiUiams. 1914 (U. S. G. S. Eastport folio. No. 192, pp. 6-71. 

Hcr.iey red sh. memb.—Chiefly purplish red fossiliferous sh. ; Includes some gray 
sh. like that of Leighton memb. Thickness 2,700 f t Top memb. of Pembroke fm. 
Separated from older Leighton gr.iy sh. memb. by rhyollte tuff. Named for ex
posures ou Hersey Neck, Pembroke Twp, Washington Co. 
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Hertha limestone. (In Kansas CJity group, Kansas.) 
Hertha limestone member (of Kansas Oity formation, Missouri). 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern 
Missouri, and southwestern Iowa. 

G. I. Adams, 1899 (Kans. Acad. Scl Trans., vol. 16, pp. 58, 59). Bertha Is.—Ls. 
composing lower memb. of Erie fm. and forraing escarpment extending W. from 
Hertha [Neoaho Co., Kana.], crossing Labette Creek S. of Galesburg and following 
Its W. bluff for considerable distance, terminating In mounds W. of Altamont. Over
lain by Mound VaUey Is. 

G. I. Adams, 1903 (U. S. G. S. BulL 211, pp. 34, 35). Heriha U. is here Introduced 
for the Iss. succeeding Upper Pleasanton shales (Dudley sh.) as exposed in vicinity 
of Hertha. Haworth (1898) says this series of beds Is probably a continuation of 
Bethany Falls Is., a term flrst used by Broadhead (1872) for the fro. a t Bethany, 
Harrison Co., Mo., a distant locality.- Should this correlation be estabUshed, 
Bethany would displace Hertha. Underiles Galesburg sh. Thickness 10 to 20 ft. 
Thins out in hills NW. of Altamont. Fossils listed. 

G. I. Adams, 1904 (U. S. G. S. BuU. 238). Hertha Is. overlies Dudley sh. and under
lies Ladore sh., which is separated from Galesburg sh. by Mound Valley is. [Bethany 
Falls Is.]. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. GeoL and Mines, vol. 13). Hertha la. 
memb.—Basal memb. of Kansas City fm. and of Missouri group. UnderUes Ladore 
sh. merab. and overlies Pleasanton fm. Galesburg sh. raemb. reats on Bethany Falls 
Is., which Ues on Ladore sh. 

For many succeeding years the definition of Bertha Is. was for the Is. over
lying Dudley sh. and underlying Ladore sh. 

B. C. Moore, 1932 (Kans. GeoL Soc 6th Ann. Field Cont Guidebook, pp. 90, 97), 
atated that "so-called Hertha Is. a t Hertha Is really Bethany Falls Is." (which 
has priority), and introduced Sniabar la. tor upper df the Iss. called Her tha by 
Hinds and Greene, and Schubert Creek la. lor lower Is. called Heriha by Hinds and 
Greene. 

N. D. NeweU, 1935 (Kans. (Jeol. Surv. Bull. 21, p. 24). J. M. Jewett (Kans. Acad. 
Scl. Trans., vol. 88, 1933, -p. 134) rightly concluded the is. a t Hertha to which 
Adams in 1903 applied name Hertha is Bethany Falls Is. In 1904 (U. S. G. S. 
Bull, 238, pp. 14 and 16) Adams published maps of area Immediately N. of Hertha 
In which flrst is. below the Bethany Falls ( = Mound Valley Is.) waa Indicated aa 
Hertha. This lower le. ia the 6-foot la. cropping out a t Hertha, and not the one 
shown aa Hertha in previous publication. The reason for this confualng chonee 
In mapping waa not given in text. The early Kans. Surv. followed this secoiio 
usage of Adams, so that , excepting original definition, the name Hertha has been 
consistently applied to lower Is. of Bronson group [of Newell, not Bronson group 
of R. C. Moore, 1935, which Includes 150 ft. of underlying beds called Bronson fm. 
by Moore]. It was discovered by F. C. Greene, R. C: Moore, and me, in special 
field Investigation of Hertha problem, that lower Is. cropping out a t Hertha Is con
tinuous across E. Kans., and (contrary to Jewett 's 1933 conclusion) Is in part = the 
la. a t Kansas City tha t haa In past been called Heriha. It does not seem advisable 
to suppress Hertha on ground it Is synonym of Bethany Falls. In Adams' final 
usage and subsequent work it appears there has been consistent application of 
Hertha to one Is. unit, the lower of the Bronson or "triple system" of early writers. 
I propose here to retain Her tha in formatlonal aenae, for the la. cropping out a t 
Hertha, and for ita immediate correlatives. In tracing the Hertha southward from 
Kans. [Hertha?] It was discovered by Greene, Moore, and me that the unit Is added 
to above, so that over much of E. Kans. i t Is divisible Into 2 members, of jnUke 
lithology, commonly separated by some sh. The upper raerab. was thought to be 
Jewett 's Schubert Creek is., and the lower one, so well developed In NB. Kans. and 
adjacent parts of Mo., la here terraed /Sniabar la., from exposures along Sniabar 
Creek In SE. part of Jackson Co., NW. Mo. 

R. C. Moore, 1936 (Kans. Geol Surv. Bull. 22, pp. 79, 80). It is agreed the beds 
called Hertha by Hinds and Greene at Kanaaa City are same as Hertha Is. a t type 
loc. The names Elm Branch [ah.] , Sniabar [la.] , Tenniaon Creek [ah.] , and Schubert 
Creek [Is.] are not required and will not be recognized. Critzer is. may prove use
ful, but Is not here recognized. Hertha la. Is considered to comprise flrst Important 
Is. unit, locally divided by sh. into 2 or more beds, below Middle Creek Is. memb. 
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of Swope Is. Thickness of sh. Interval btw. top ot Hertha and base of Middle Creek 
(or, in S., where Middle Creek disappears, the base of the Bethany Falls) ranges 
from 2 to 50 ft. or more. The Hertha is basal fm. of Bronson group and rests 
conformably on Bourbon fm. Black flsslle sh. Immediately underlies it near Hertha 
and to S. Thickness of Hertha 4 ft. to locally 30 ft. in N. part of Bourbon Co., 
where upper and lower members are separated by 15 ft. of sh. The Hertha extends 
from south-central Iowa to Labette Co., Kans., but is not known to reach Okla. 
line. Definition and description given by Adams in 1903 aud his strat. section 
in his 1904 paper agree in indicating that rock he Intended to name Hertha ia the 
one expoaed just E. of Hertha. 

See Kans . -Nebr . c h a r t compUed by M. G. W i l m a r t h , 1936. 

H e s s t h i n - b e d d e d l i m e s t o n e m e m b e r (of L e o n a r d f o r m a t i o n ) . 

P e r m i a n : W e s t e r n T e x a s ( M a r a t h o n r e g i o n ) . 

J. A. Udden, 1917 (Univ. Tex. BuU. 1753, p. 43, pL 3). Beas fm.—Lsa., mostly tuiu 
bedded, but also contain several layers 5 to 10 ft. thick; a good part of Is. is 
oolitic; some sss. and ahalea, mostly In lower 400 ft.; Ia. cgl. 10 to 40 ft. thick 
at base. Color of shales and Iss. mostly light gray. Thickness 2,150 ft. Extension 
of the Hess W. from Leonard Mtn Is uncertain. It may be present In lower part 
ot Leonard Mtn. Uncon. overlies Wolfcamp and Gaptank fras., from which It is 
distinguished by small development of arglll. and sandy material and by absence 
of conglomeratic material, except In basal cgl. Distinguished from overlying 
Leonard fm. by having well-deflned bedding planes. Greatest development In old 
Hess ranch. Glass Mtns. 

See a l s o u u d e r L e o n a r d fm. 

P. B. King, 1931 (Univ. Tex. BuH. 3038, pp. 57-69). Beas fm. has not been well 
understood because of its great lateral variation in Uthology and thicknesa. In hla 
section on Leonard Mtn Udden provisionally placed in Leonard fm. massive lss. 
regarded by us as Hess, though he recognized the possibility that the Hess might 
be present there. The type sections of the two fms. therefore overlap. The contact 
Is now placed at the natural line of subdivision btw. sUiceous shales above and 
massive Iss. below. In E. part of Glass Mtns the Hess is a great mass of Is., 
prevallliigly thin bedded and dolomltlc, 2,130 ft. thick. To E. the Iss. are partly 
replaced by varicolored marls and shales. In W, par t of Glass Mtns the fm. is less 
than 100 ft. thick In places, and consists of massive light-gray pure Is. Becauae 
of theae differences the fm. can be divided into an eastern and a western facies. 
with dlv. line lying on Hess ranch E. of Leonard Mtn. Contact btw. Heas and 
Leonard fma. la here Interpreted as conformable, but many puzzling features remain 
to be explained. Contact is well exposed SW. from Leonard Mtn to Dugout Mtn, 
where the Leonard is 900 to 1,800 ft. thick and the Heaa only a few hundred f t 
thick. It la alao weU exposed NE. from Wood ranch, where Leonard is 250 f t 
thick and Heaa more than 2,000 ft. thick. In neither area la there any evidence 
of eroalon. Faunas of Hess and Leonard fms. are similar, but there are certain 
characteristic elements in each not shared by the other, though both are of same 
facies. Although raax. thickness of each fm. appears to be mutually inclusive of 
the other, the distinctive quality of the two faunas seems to argue against an 
Intergradatlonal relationship. The westward thinning of the Hess Is result of an 
overlap on uplifted Wolfcamp beds and not the result of pre-Leonard erosion or 
the Intergradation of Hess and Leonard fades. 

P. B. King, 1934 (Seol. Soc Am. Bul l vol. 45, pp. 730-732). The Heas fm. of 
previous repts ia contemp. with and grades into lower part of Leonard (m. I t Is 
therefore here designated Heaa thin^bedded la. memb. of Leonard fm. 

H e s s e q u a r t z i t e . ( I n (Chilhowee g r o u p . ) 

L o w e r C a m b r i a n : Blastern T e n n e s s e e a n d w e s t e r n N o r t h Ca roUna . 

A. Keith, 1895 (D. S. G. S. KnoxvJUe foUo. No. 16. p. 3) . Heese ««.—Fine white 
massire ss., formed of round quartz grains. Thickness more than 500 ft. OverUes 
Mmray sh. Underlies Apison sh. [In parts of NE. Tenn. is overialn by Shady 
doL] 

N a m e d for H e a a e Creek , B l o u n t Co., T e n n . 
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H e u m a d e r s h a l e . ( I n O r e a d Umes tone . ) 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h w e s t e r n Missour i , a n d s o u t h e a s t e r n 

N e b r a s k a . 

H. C. Moore, 1932 (Kans. Qeol. Soc 6th Ann. Field Cont Guidebook, pp. 94, 98). 
Heumader sh. memb.—Thin sh. near top of Oread is., underlying Kereford Is. memb. 
and overlying Plattsmouth Is. memb. [On p. 52 i t Is described as consisting of 
2 ft. of dark-blulab ah. with thin yellow streaks.] 

R. C. Moore, 1938 (Kans. Geol Surv. BuU. 22, pp. 48, 187-168). The few ft. of sh. 
that lies btw. base of Kereford Is., where that memb. is present, and top of Plat ts
mouth Is. may be termed Heumader sh. and classed as a memb. of Oread fm. The 
sh. is clayey to saudy and usually appeara dark gray. Thickness almost 0-10 ft. 
Where Kereford Is. Is absent the Heumader and pdaalbly ahaly equivalents of the 
Kereford are not differentiated. Although strat . continuity with units classlfled aa 
parts of Oread fm. is recognized, the sh. nest above the Plattsmouth is then in
cluded with Kanwaka sh. Type loc , Heumader quarry, bluffs of Missouri River 
just N. of S t Joseph, Mo. 

H e u v e l t o n s a n d s t o n e . 

U p p e r C a m b r i a n : N o r t h e r n N e w Y o r k (S t . L a w r e n c e V a l l e y ) . 

O. H. Chadwlck, 1915 (Geol. Soc Am. BuU., vol. 28, pp. 289-291). Heuvelton 
("Twenty-foot") ss.—Name Introduced with Prof. Cushlng's consent, for the heavy 
white BS., recognized Independently by him and by writer, which from its resistant 
nature has proved most valuable atratum in Canton quad, for solution of strat . 
problems. Is characterized by Scolithus canadensis and by large gastropods suggest
ive of Ord. age, but it seems conformable to underlying Theresa mixed beds or 
fm. as restricted by Ulrlch. Assigned to Ord. (7) . Is uncon. overlain by Bucks 
Bridge mixed beds or fm., which is approx.=TrIbes HUI. 

H. P. Cushing, 1918 (N. Y. State Mua BuU. 19 i ) . There is some evidence that still 
another fm. wUl have to be separated from upper part of the Theresa, Including: 
(1) What we have mapped as Heuvelton ss. lentil of Theresa fm.; (2) the beds btw. 
this ss. and base of [overlying] Tribes HUI; and (3) the 30 ft. raore or less of 
sandy beds just under this ss. But evidence is not yet decisive, and Uthologlcally 
the beda are much Uke those of the Theresa, with which they form a convenient 
Uthologlc un i t [In placea in this rept Cushing applied Heuvelton div. to the 3 beds 
enumerated above.] 

G. H. Chadwlck, 1920 (N. Y. State Mus. BuU. 217, 218). Heuvelton white aa.— 
White vitreous ss., 0 to 25 (7) ft. thick, often with decided platy structure, much 
ripple marking, and minor cross-bedding. Age uncertain; probably Ozarkian. 
Seems linked stratigraphically with Theresa (Upper Camb.) below, though its few 
fossils suggest a later age. This ia "20-foot as." of Prof. Cushing, which according 
to him Is shown by Its relations farther W, to be merely a lentil In tbe Thereaa, 
though on our meridian It constitutes apparent summit of that fm, [But he In 
several places called it Heuvelton fm., and mapped it separately from Thereaa.] 
No marked a t r a t break with underlying Thereaa mixed beda. Uncon, [dlacon. on 
another page] overlain by Bucka Bridge mixed beda. 

P r o b a b l y n a m e d for H e u v e l t o n , St . L a w r e n c e Co., NW. N. Y., i n P o t s d a m 

reg ion . 

H e w e t t ' s B r a n c h s a n d s t o n e . ( I n AUegheny f o r m a t i o n . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n Ohio, 

B. Orton, 1884 (Ohio Oeol Surv. vol. 5, p. 116). Hewett's Branch ss., 25 ft. thick 
a t Carbondale, Athena Co. Underlain by Upper Freeport is. and separated from 
overlying Upper Freeport coal by 8 feet of clay and sh. 

H e w i t t s and . 

A s u b s u r f a c e s a n d , of e a r l y P e n n . age , in H e w i t t pool . C a r t e r Co., c e n t r a l 

s o u t h e r n Ok la . 

He"wlttvlUe c a l c l l u t i t e s ( o r b e d s ) . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : N o r t h e r n N e w Y o r k ( C a n t o n q u a d . ) . 

G. H. Chadwlck, 1920 (N. T. State Mus. Bull. 217, 218, p. 33). Hewittville caloilu-
Utes In columnar section ; Hewittville beds tn heading.—Upper 8 to 9 ft. of Bucks 
Bridge mixed beds or fm. Consist of rather argl l l , light (smoky) gray, firm and 
compact duU limy mudstones (calcllutites or exceedingly flne calcarenltes) ; weather 
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vivid tones. Cap Bucks Bridge fm. on W. bank of Raquette River just below 
concrete dam of lower mills a t Hewittville. Elsewhere these beds fall to appear, 
either because concealed beneath ledges of dlscon. overlying Ogdensburg fm., or 
because discontinuous through erosion or lateral change. Questionable whether 
they belong in Bucks Bridge fm., but since no break is evident a t supposed contact 
It has not seemed wise to separate them until they can be traced farther E. Under
lain by sandy and alUceous dol. of rather flaggy structure and highly fucoidal aa It 
weathers. 

H i a w a t h a m e m b e r (of W a s a t c h f o r m a t i o n ) . 

E o c e n e ( l o w e r ) : S o u t h w e s t e r n W y o m i n g a n d n o r t h w e s t e r n Co lo rado . 

W. T. Nightingale, 1930 (A. A. P. G. Bul l , vol 14, No. 8, pp. 1019-1040). In this 
paper Hiawatha memb. Is assigned to Wasatch sediments lying below Tipton tongue 
fm., of Green River age. In Vermilion Creek gas area. Gray shales constitute 
predominating part of memb., although there is also a minor amount of green to 
pink sh. and considerable Ugnite and dark carbonaceous sh., particularly in highest 
1,000 ft. A few interbedded layers of gray to buffi ss. are Important as known and 
possible reservoirs for gas and perhaps oi l The ass. are lenticular and range from 
a few Inchea to 20 or 30 ft. In a few hundred ft. Thickness of memb. 4,100± ft. 
The gas-producing sands occur from 2,450 to 4,100 ft. below Tipton tongue, and 
range frora 3 to 45 ft.' in thlckneas. In general the Hiawatha beda are partly 
fluviatile and partly lacustrine. Named for development on Hiawatha and West 
Hiawatha domes. Twps 12 N., Rs. 100 and 101 W., Moffat Co., Colo. 

W. T. Nightingale, 1935 (A. A. P. G. Bull., June) . Hiawatha memb. of Wasatch fm. 
is partly fresh water, partly fluviatile, and partly lacustrine. Thicknesa 4,054 ft. 

H i c k m a n g r o u p . 

P l e i s t o c e n e : S o u t h w e s t e r n c o r n e r of K e n t u c k y . 

R. H. Loughrldge, 1888 (Ky. Geol Surv. Rept. Jackson's Purchase Region, pp. 37-41) . 
Hickman group.—Thick buff-colored clays with siliceous claystone at top. Believed 
to be older than Lignitic group. Included in Eocene. [Later studies by E. W. 
Berry showed these deposits are Pleist. Loughrldge'a map of Jackaon Purchase 
region ia dated 1885, and shows Hickman beneath Lignit ic] 

N a m e d for bluffs of Miss i s s ipp i B l v e r a t H i c k m a n , F u l t o n Co. a n d to S. 

H i c k m a n sand . 

A s u b s u r f a c e s a n d in B u r b a n k oil fleld, Ok la . 

H i c k o r y s a n d s t o n e . 

U p p e r C a m b r i a n : C e n t r a l T e x a s . 
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept., p l 3, pp. 

Ixl, 285). Hickory aeriea.—Massive ss. above, coarse cgl. below. One very char
acteristic and persistent division is a massive white to buff flne pebbly sa., almost 
qtzite, near top. Thicknesa 150 to 250 f t Uncon. overllea Eparcheon group and 
uncon. underlies RUey series. [Later fleld work showed fRUey series Included 
Hickory ss. Top of Hickory ss. was therefore deflned by S. Paige (U. S. G. S. 
Llano-Burnet folio. No. 183, 1012) aa top of highest dominantly sandy beds. 
Thickness 350 f t ] 

Over l i e s L l a n o se r i e s uncon . a n d u n d e r l i e s C a p M t u fm. 
N a m e d for H i c k o r y Creek , L l a n o Co. 

H i c k o r y s h a l e . 

An a b b r e v i a t e d f o r m of B i c k u r y Creek sh . (Penn . , K a n s . - N e b r . ) used by 

some w r i t e r s . 

H icVory s a n d . 

D r i l l e r s ' t e r m for a n oil s a n d in NW. Pa . t h a t is s a id to lie a t abou t s a m e 
h o r i z o n a s S n e e or B l u e M o n d a y s a u d . 

H i c k o r y Creek s h a l e . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h w e s t e r n Missour i , a n d s o u t h e a s t e r n 

N e b r a s k a . 

B. C. Moore, 1932 (Kans. Geol. Soc. 0th Ann. Field Cont Guidebook, pp", 93, 97). 
[See under Merriam la. On p. 46 Hickory Creek sh. is stated to be i4 to 1 ft. 
thick.] 



LEXICON OF GEOLOGIC NAMES OP UNITED STATES 9 5 1 

N. D. Newell, 1935 (Kans. (5eoL Surv. BuU. 21, pp. 18, 89, 71-72), Plattsburg Is. -
divided Into 3 members (descending) : Spring HIU Is. memb.. Hickory Creek eh. 
memb., and Merriam Is. merab. The Hickory Creek raentb. consists of 1 ± ft. of 
black carbonaceous sh., which to S. becomes gray or yellowish and arglU. Locally 
absent, and % m l E. of De Soto thickens to 20 ft. In some Instances, as at S. 
edge of sec. 29, T. 13 S., R. 23 E., the sh. Is overlahi and underlain by a pecuUar 
ochery, shaly Is. or calc. sh. In such case, for convenience, the yellowish shaly 
layer Is considered the div. btw. the upper and lower Plattsburg, Named for 
stream near Peoria, Franklin Co. 

R, C. Moore, 1938 (Kans. Geol, Surv, Bull 22), stated that Newell is author of this 
narae. 

H i c k s f o r m a t i o n . 
Uppe r C a m b r i a n : W e s t e r n U t a h (Gold HUl d i s t r i c t ) . 

T. B. Nolan, 1930 (Wash. Acad. Scl. Jour., 5th, vol. 20, No. 17, Oct. 19, pp. 4 2 1 -
432). Hicks fm.—Greater part conalata of dolomite almllar to those of under
lying Lamb dol., but the fm. also contains lenticular beds of ss., fossiliferous Is., 
and In one place sb. Contains early Upper Camb. fossils. Thickness 600 to 1,200 
ft. Variation in thickness believed to indicate uncon. with overlying Chokecherry 
doL, of Lower Ord. age. Named for exposures in Hicks Gulch, In North Pasa 
Canyon, Gold HiU d l a t 

See a l so U. S. G. S. P . P . 177, 1934. 

H i d d e n T r e a s u r e l imes tone . 

M i s s i s s i p p i a n ( l o w e r ) : C e n t r a l n o r t h e r n U t a h ( O p h i r d i s t r i c t ) . 

F. M. Wlchman, 1920 (Eng. and Mln. Jour., vol 110, No. 12, p. 563). Overlying 
Gardner dol , but with no distinct bdy separating them, lies what Is called In 
Ophir the Hidden Treasure la. It might be considered as upper part of the 
Gardner, but on account of Its value as an ore-bearing medium, it la advisable to 
give it a distinct narae. I t forras summit of Ophir Hill, where all that reraains 
of it is 75 to 100 ft. I t consists of coarsely crystaUine, rather soft light-gray to 
brownish Is., with Interbedded layers of thin dark-colored Is. almllar to that In 
the Gardner, and a t least one bed ot dense carbonaceous sh. Fossils' abundant. 

8. G. Olmstead, 1921 (Econ. Geol, vol. 16, pp. 443, 452, 453). The Upper Pine 
Canyon Is. In Ophir d i s t is locally known as Hidden Treasure la. It consists 
of 290 ft. of rather pure Is. showing many fossils and some chert nodules. The 
Lower Pine Canyon Is. is locally known as Chicago. It consists of 390 ft. of 
rather dark-gray blocky Is., characterized hy bands of dark chert 1 to 2 In. in 
thickness, spaced from 1 to several ft. apart . 

J. Gllluly, 1932 (U. S. G. S. P. P. 173, p. 145). The Hidden Treasure, Chicago, and 
Sacramento mines are all in Madison Is. The Hidden Treasure ore shoots were 
in general ih upper beds of the Madison. The Chicago and Sacramento ore bodies 
showed practically no tendency to be limited to a single strat. horizon hut passed 
up and down through the section aa they were followed, although both were In 
Madison Is. throughout. 

H i g h a m g r i t . 
T r i a s s i c ( ? ) : S o u t h e a s t e r n I d a h o . 

G. R. Mansfleld, 1915 (Wash. Acad. Scl Jour., vol. 5, p. 492). Higham grit.—Basal 
memb. of Nugget sa. in Port Hall Ind. Res. Thickness 500 ft. UnderUes Dead-
'man Is. merab. ot Nugget. 

Q. R. Mansfleld, 1916 (Wash. Acad. Sci. Jour., vol. 8, pp. 32, 41). Higham, grit memb.— 
Coarse white to pinkish gritty or congloraeratic ss., the component particles of 
which are coarse and subangular. Locally is almost qtzite. Thickness 500± ft. 
Basal memb. of Nugget ss. in Fort Hall lud. Res. Underlies Deadman is. memb. 
of Nugget and conforraably overllea Ankareh as. [later named Timothy sa.] . 
Nained for Highani'a Peak, aec. 23, T. 3 S., R. 37 E., the highest summit in 
NE. part of the reservation, which ia composed of this rock. 

G. R. Mansfleld, 1920 (U. S. G. S. BuU. 713, pp. 29, 50), (1) treated Higham grit 
a s a distinct fm.; (2) reatricted Nugget ss. to upper part ("main ss. merab.") of 
Nugget aa. as recognized by him in previous repts ; (3) Introduced Timothy aa. 
to replace Ankareh aa. as used by him In previous repts on SE. Idaho ; and (4) re
ported the Higham as resting uncon. on Timothy ss. This is present generaUy 
accepted deflnition of Higham g r i t 
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t H i g h Bluff b lue s a n d s . 
Uppe r C r e t a c e o u s (Gul f s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 

R. T. HIU, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 72, 76-77, 188). 
High Bluff blue sands.—Fossiliferous dark-blue flne micaceous sandy marls, con
taining same fossils as overlying Washington greensands, but are more massive 
and contain more glauconite and lime. Thickness 125 ft. Overlie Big Deciper calc. 
sands. Absent In places. Named for exposures In High Bluff of Ouachita River, 
1% mi. NE. of Arkadelphia, Clark Co., where they compose basal 50 tt . of section 
and where they are conforraably overlain by Washington greensands. 

C. H. Dane, 1929 (Ark. Geol Surv. Bul l 1, pp. 46, 115). [See under ^Washington 
greensand.] 

t H i g h Bluff g r e e n s a n d . 
Uppe r C r e t a c e o u s (Gu l f s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 
See e x p l a n a t i o n u n d e r t W a s h i n g t o n g r e e n s a n d . 

N a m e d for e x p o s u r e s In H i g h Bluff of O u a c h i t a River , 1^^ ml . N E . of 
A r k a d e l p h i a , C l a r k Co. 

H i g h B r i d g e gne i ss . 

R. P. Stevens, 1887 (N. Y, Lye. Nat. Hist. Annals, vol. 8, pp. 116-120). [On his 
"Section across New York [Manhattan] Island along southern shore of Spuyten-
Duyvel Creek and Harlem River" High Bridge gneisa la shown upturned to E. of 
King's Bridge Is. According to U. S. G. S. New York City foUo Highbridge ia 
located on Fordham gneisa.] 

Highbridge limestone. 
Lower and Middle Ordovician: Central Kentucky. 
M. R. Campbell, 1898 (U. S. G. S. Richmond folio. No. 46, p. 2) . Highbridge la.— 

White Is. grading downward into gray Is. and calc. ah. ; thickness 200 ft. Underilea 
Lexington la. Includes Chazy and Birdseye lss. of early Ky. repts. 

A. M. Miller, 1905 (Ky. Geol. Surv. Bul l 2, pp. 8-23), divided Highbridge Is. of 
CampbeU into (descending) Tyrone, Oregon, and Campnelson substages. 

A. F. Foerste, 1913 (Ky. Geol Surv., 4th ser., vol. 1, pt. 1, pp. 377-385), proposed 
restricting Highbridge la. to Oregon and Campnelson beds, of Chazy age, excluding 
Tyrone, because of its Black River age. This proposed restriction, however, was 
not accepted by Miller, who up to 1925 (Ky. Geol. Surv., aer. 8, vol. 21, pp. 126-
142) continued to Include the Tyrone in Highbridge la. This is alao the U. S. GeoL 
Survey definition. 

N a m e d for e x p o s u r e s a t H i g h b r i d g e , J e s s a m i n e C!o. 

H i g h B r i d g e g r a n i t e . 
See Mel len or B i g h B r i d g e g r a n i t e . 

H i g h F a l l s s h a l e ( in N e w Y o r k ) . 
H i g h F a l l s f o r m a t i o n ( in N e w J e r s e y ) . 

S i l u r i a n ( S a l i n a ) : E a s t e r n N e w York ( U l s t e r a n d O r a n g e C o u n t i e s ) a n d 

n o r t h e r n N e w J e r s e y . 

C. A Hartnagel, 1905 (N. Y. State Mtia. BuU. 80, pp. 342-357). High Falla ahalea.— 
Red ahales, well shown on farm of Patrick WLnn at High Falls [Ulster Co,]. 
Basal raemb. of SaUna beds In eastern N, Y, Resemble Vernon ah. UnderUe 
Binnewater qtzites and overUe Shawangunk grit and cgL 

I n 190T (N . Y. S t a t e M u s . B u l l . 107) H a r t n a g e l g a v e t h i c k n e s s of B i g h 
F a l l s sh. a t C o r n w a l l a s 119 f t , a n d s t a t e d t h a t i t g r a d e d i n t o ove r ly ing 
B i n n e w a t e r a n d r e s t e d on S h a w a n g u n k w i t h o u t b r eak . A l so t h a t t h e 
H i g h F a U s a n d B i n n e w a t e r a r e = L o n g w o o d sha l e s of D a r t o n . 

C. P. Berkey, 1911 (N. Y. State Mus. Bul l 148), described Bigh Falla ah as con
sisting of 67 to 100 ft. of greenish to red argiU. to sandy sh., "exposures often 
brilliant red." 

C. Schuchert, 1916 (Geol. Soc. Am. Bul l , vol. 27, pp. 540-543), reported great break 
btw. High Falla ah. and Shawangunk cgl. and probable break btw. Binnewater and 
High Falls fms., and gave thickness of the High Fails in Blnnewater-Hlgh Falls 
region aa 80 to 90 ft. 
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In northern N. J. (NW. part of Franklin Furnace quad.) the High Falls 
fm., as It is there called, consists at base of hard red quartzitic ss. inter
calated with some green or gray sss. aud softer red shales, which become " 
more abundant iu upper part of fm., and It is more than 400 ft. thick. 
I t s thickness in Delaware Water Gap is estimated a t 2,300 f t In N. J., 
as In N. Y., it rests on Shawangunk cgl. 

C. K. and F. M. Swartz, 1931 (Geol Soc. Am. BuU., vol. 42, p, 657), I t has been 
shown [pp, 822-6601 Bloomaburg rrd beds can be followed continuously from 
type loc. In NE. Pa. southward luto Md. and eastward through central and eastern 
Pa. to Delaware Water Gap, where It was called Clinton by Chance and High Falla 
by Stose. It Is continuous with Medlna-Longwood red sa. of N. J. and High Falls 
red beds ot Hartnagel in SE. N. Y. It ia manifest it Is same fm. throughout 
this entire area and should have one name to avoid confuslou. The term Blooms
burg has priority. 

W. (goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 342). High Falla shaiea are pyritic 
red shales. 80 to 90 ft. thick, overlying Shawangunk In Kingston-Port Jervis 
section. The red shales above the Shawangunk in Orange Co., N. Y,, and in N. J. 
are called Longwood shales. They are in part or wholIy = Hlgh Falls sh. and 
perhaps Binnewater ss. 

H i g h g a t e s l a t e . 

Uppe r C a m b r i a n ( ? ) : N o r t h w e s t e r n V e r m o n t ( F r a n k l i n C o u n t y ) . 

A. Keith, 1923 (Am. Jour. Scl, 5th, vol. 5, pp. 114-115). Highgate si—Mainly 
dark s i , in places black ; usually banded. Banding in most places regular, sharp, 
and clear. The dark and light layers are evenly spaced and from % to ^ in, thick. 
Interbedded with the si. are many thin seams of foaailiferous blue Is. 1 or 2 In. 
thick. One-third ml. NW. of HlKhgate Center these layers thicken and outcrop In 
the R. R. cut aa a strongly banded Is. mass 35 f t thick. These are probably 
highest beds In the fin. near Highgate. In lower part a t Highgate Fails the light 
banda consist of flne sandy sh. or ss. aearaa; there are several beds of tough 
gray dol, 1 ft. or more thick, that weathers rusty brown ; and about 40 ft. 
above baae there is a zone, nearly 0 ft. thick, of si. fllled with small pebbles of Is. 
up to 4 In. across. Thickness at Highgate FaUs at least 300 ft. Contains Upper 
Camb. fossils. Extends from Canada into town of Milton, a distance of 25 mi. 
Principal development is in Highgate Twp [St. Albans and Enosburg Falls quads], 
where It forms broad area. Fine section exposed at Highgate Falls, where It 
overlies Milton dol. Nothing Is known of overlying fms. In this region, but 
doubtless later Upper Camb. fms. were deposited on Highgate si. 

P. E. Raymond, 1924 (Boston Soe. Nat. Hist., vol. 37, No. 4) . So far as can 
be judged from trilobites a t present known, Highgate fm. would be termed 
Ord., rather than Camb., but would be placed about on border btw. the two. 

B. F. Howell, 1929 (16th Rept, Vt, State Geol, p. 263). Keith In 1923 [rept 
cited above] tentatively Included Iu his .Illghgnte s i the Paradoxides beds (Middle 
Camb.), to which writer in 1926 reatricted the name St. Albans. Highgate sh. 
as here used Is restricted to the Upper Camb. ah. overlying MUl River cgl. 
(probably Upper Camb.), which in turn resta (almost certainly with uncon.) on 
St. Albans sh. The name Mill River ogl Is proposed by writer, after consultation 
with Keith. 

A. Keith, 1932 (Wash. Acad. Scl. Jour., vol 22, pp. 380, 377). In St. Albans 
region of NW, Vt. the Corliss cgl (of Beekmantown age) rests uncon. on 
Highgate s i , and the Highgate rests on Mill River cgl. (Upper Carab.), which 
in earlier repts was called hy me Milton dol. and (later) "Mlaslsquol fm." 
The Mill River cgl. resta uncon. on St. Albana a l 

C. Schuchert, 1933 (Am. Jour. Scl , 5th, j o l 25, pp. 353-381), aaaigned Highgate si. 
to Upper Camb., although Raymond (1924) and McGerrigle (1931) suggested it 
might be Ord. 

C. Schuchert, 1938 (letter dated Feb. 12). I have recently, with help ot P r o t 
Raymond, referred whole ot Highgate (formerly Upper Camb.) to oldest Ord., 
correlating it with Ceratopyge fauna of Sweden. 

H i g h g a t e S p r i n g s se r ies . 
Middle a n d Lower O r d o v i c i a n : S o u t h e r n Queliec a n d n o r t h w e s t e r n V e r m o n t 

( F r a n k U n C o u u t y ) . 
W. E. Logan, 1863 (Geol Surv. Canada, pp, 27.3-275, 855-859), described the 

rocks of Highgate Springs region, but did not deflnltely name them. 
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H. W. McGerrigle, 1931 (17th Rep t Vt, State Geol, pp. 181-184). Tbe fms. 
composing Highgate Springs aeries are Chazy, Lowville, Black River, and Trenton 
In age, Logan and others believed Utica fm. also was present, but it is probable 
these "Utica" beds are a shaly upper part ot the Trenton. Most complete exposure 
of the series is a t Highgate Springs [Sti Albana quad.], Vt., where all fma. 
mentioned above nre ahowii. [Geographic distribution described and fm. mapped 
In NW. Vt.] Is younger than Philipsburg series. 

Highland gneiss. 
Pre-Cambrian: Southeastern New York (Highlands pf the Hudson). 
D. S. Martin, 1888 (geol. map ot N. Y. City nnd vicinity). Highland gneias 

(Laurentian). [Oldest fm. shown. Placed beneath Atlantic or Manhattan 
gneias (oge disputed).] 

J. M. Clarke, 1908 (N. Y. State Mus. 60th Ann. Rept , vol. 1, pp. 11-12). Oldest 
fra. of Highlands of the Hudson ia a gneias, provisionally designated Highland 
gneisa, and probably = Fordham gneiss of New York City dist. It Is essentially a 
series of metamorphosed ancient sediments, chiefly siliceous, now appearing as 
granite gneisses, 'qtzite schists, mica schists with occasional interbedded Isa. 
and serpentinous beda, the whole abundantly Interjected with aheets, stringers, and 
(likes, of igneous rocks ot many varieties and different dates. Aaslgned to 
pre-Cambric 

C. I'. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225,.226, pp. 22, 28). 
The pre-Camb. Highlands gneias, Inwood Is., and Manhattan schiat and their 
associated intruaives compose almost all of West Point quad. The Highlands 
gneiss, which makes about 70 percent of total area, is considered to be age equiv. 
of Grenville gneiss and associated series of Adirondacks and Canada. The 
Poughquag qtzite Is clearly uncon. on Highland gneisses. [In table on p. 140 
the gneiss in West Point quad, la called Fordham gneiss, and it Is assigned to 
"older Grenville."] 

H i g h l a n d m o r a i n i c s y s t e m . 

P l e i s tocene ( W i s c o n s i n s t a g e ) : N o r t h e a s t e r n M i n n e s o t a a n d n o r t h w e s t e r n 

Wiscons in . 

A. H. Elftman, 1898 (Am. Geol, vol. 21, pp. 90-109, 175-188). The moraine 
immediately N. of Lake Superior Is named HiglUand moraine, tor Highland Station, 
Lake Co., Minn. 

F. Leverett, 1928 (U. S. G. S. P. P. 154). Highland morainic system.—The major 
part of this morainic system was years ago mapped by Elftman as Bighland 
moruine. It is here divided Into the following moraines (descending order of 
age) : Nickerson morainic system (including Fond du Lac, Thomson, Cloquet, and 
Draco moraines) and Kerrlck morainic system (Including Cromwell and Wright 
moraines). 

H i g h l a n d f o r m a t i o n . 

Uppe r Pa leozoic ( ? ) : B r i t i s h Co lumbia . 

C. H. Clapp, 1910 (Canada Geol Surv. Summ. Rep t 1909, p. 87). 

H i g h l a n d Boy l i m e s t o n e m e m b e r (of B i n g h a m q u a r t z i t e ) . 

P e n u s y l v a u i a n : C e n t r a l n o r t h e r n U t a h ( B i n g h a m d i s t r i c t ) . 

A. Keith. 1905 (U. S. G. S. P. P. 38, p. 41. map, sections). Highland Soy la. memb. 
of Bingham qtzite.—White or light-colored marbles, with considerable silica, 
both in form of sand grains and chert, and In places beds of mottled blue and 
white marble. Much of the chert is secondary but some of it is original. Believed 
to be derived from blue Is. Thicknesa 0 to 400± ft. Six areas of this la. occur 
within short distances of Highland Boy mine. May possibly be=Jordan is. 
memb., but seema to He above Commercial la. Is lower than Yampa la. lenti l 

H i g h l a n d C h u r c h s a n d s t o n e m e m b e r (of F o r e s t Grove f o r m a t i o n ) . 

M i s s i s s i p p i a n : N o r t h e a s t e r n Miss i s s ipp i ( T i s h o m i n g o C o u n t y ) . 

W. C. Morse. 1928 (Jour Geol, vol 36. pp. 3 1 ^ 3 ) . Highland Church s.f. memb.— 
Massive cliff-forinini; ss,, 25 ft. thick, forming top raemb. of Forest Grove fm. 
Forms typical cliffs about Highland Church, E. of Tishomingo City, Mias. Lower 
part of Forest Grove fni. consists of 90 ft. of sh. and ss. 

W. C. Morse, 1930 (Mias. Geol. Surv. Bul l 23), gave many details regarding this 
menib. 



L E X I C O N O F G E O L O G I C N A M E S O P U N I T E D S T A T E S 9 5 5 

H i g h l a n d Crof t m a g m a ser ies . 
U p p e r O r d o v i c i a n ( ? ) : N o r t h w e s t e r n New H a m p s h i r e ( A m m o n o o s u c R i v e r 

r eg ion ) a n d W h i t e M o u n t a i n s . 

M. Billings, 1934 (Scl, vol. 79, No. 2038, Jan. 19. pp. 55-56). Four major periods 
of Intrusive Igneous activity have been recognized In central N. H . : The High
landcroft, Oliverian, New Hampshire, and White Mtn petrogenio cycles. The 
Highlandcroft cycle includea diorite, quartz diorite, granodiorite, and granite. 
They are younger than Partridge s i and older than Clough cgl.; are definitely 
pre-SU., and probably late Ord. The Oliverian rocks are largely hiotlte grani te ; 
younger than Lower Dev. but older than major period of orogeny. The New 
Hampshire magma seriea consists of diorite, quartz diorite, granodiorite, 
trondhjemlte, and granite, younger than Lower Dev. and essentially contemp. 
with the great period of folding. Youngest of all Is White Mtn ("alkaline") magma 
aeries, which is younger than Lower Dev. and later than the period of orogeny. 
Thus 3 of the igneous series are younger than Lower Dev., and to them belong 
90 percent of the igneous rocks of central N, H. The other 10 percent (the 
Highlandcroft group) is pre-Sil, probably late Ord. but possibly older. On 
1932 geol. map of U. S. only the ^Vhite Mtn magma series is shown as Paleozoic; 
all others being included In pre-Camb. In other words. Paleozoic intrusives. 
are much more abundant than map shows. [Billings mapped New Hampshire 
magma seriea and Highland Croft magma series over parts of Littleton and 
Moosilauke quads In Am. Jour. Scl, 5th, vol. 28, Dec. 1934. p. 414.] 

M. BUIIngs, 1935 (personal communication April 26). Highland Croft was chosen 
from a large farm about IW m l W.-NW. of Littleton. 

See a l so H i g h l a n d c r o f t g r a n o d i o r i t e . 

H i g h l a n d c r o f t g r a n o d i o r i t e . 
Upper Ordov ic i an ( ? ) : N o r t h w e s t e r n New H a m p s h i r e ( L i t t l e t o n q u a d 

r a n g l e ) . 

M. P. BUIIngs, 1935 (Geology ot Littleton and Moosilauke quads., N. H., p. 25 and 
map of Littleton quad.). Highlandcroft granodiorite la propoaed for a granodiorite 
(chiefly greenlah gray) and associated Intruaives which are younger than Albee, 
Ammonoosuc, and Partridge fma. and older than Clough, Fitch, and Littleton fms. 
The large estate caUed "Highlandcroft," on St. Johnsbury road l i ^ ml. W.-NW. of 
Littleton, Is located on largest body of this rock in Littleton and MoosUauke quads. 
Is probably late Ord. [Highlandcroft magma seriea is used aa a center heading 
and Highlandcroft granodiorite as a side heading. The names appear to be 
synonymous.] 

M. Billings, 1935 (letter dated Aug. 27). Lahee's Fitch Hlll granite gneias Is pre
cisely the aame as our Highlandcroft granodiorite. It belongs to Highlandcroft 
magma series. In other words, Highlandcroft Is uaed both for a whole magma 
seriea and also in a reatricted aenae for a granodiorite within the series. 

Highland Peak limestone. 
Middle Cambrian: Eastern Nevada (Pioche region). 
L. G. Westgate and A. Knopt 1927 (Am. Inst. Mln. and Met. Engrs. Trana., No. 1847, 

p. 8) and 1932 (U. S. G. S. P. P. 171). Highland Peak Is.—Llght-gray to dark-
gray or black la., flne-gralned to medium "coarse-grained, with many dolomltlc beda. 
Thlckneas 3,000 ± t t Conformably overUes Chisholm sh. and conformably under
lies Mendha Is. Named for Highland Peak, In Highland Range, in whose W. slope 
the fm. Is best shown. Compoaea main part of Bristol-Highland Range from S. edge 
of Highland quad. N. to about 2 ^ rai. S. of Bristol Pass. No recognizable fossils 
but overlying Mendha Is. has been Identified as basal Upper .Carab., and underlying 
Chisholm sh. Is Middle Carab., so Highland Peak Is. appeara to comprise major part 
of Middle Camb. 

High Park lake beds. 
Tertiary (late Miocene or Pliocene) : Eastern Colorado (Pikes Peak region). 
W. Cross, 1894 (U. S. G. S. Pikes Peak folio. No. 7) . High Park lake beds.—Remnants 

of a series of local sss. and cgls. lying either on granite or on a thin rhyollte flow, 
the cgls. characterized by pebbles of extremely hard Algonkian qtzite, granite, and 
gneiss. No fossils; but bedci appear to be older than adjacent volcanic breccia, 
which in many placea rests on Florissant lake beds. Is older than Alnwick lake 
beda. Named for High Park. 
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t H i g h P o i n t s a n d s t o n e . 
Uppe r D e v o n i a n : W e s t - c e n t r a l N e w York. 

J . M. Clarke, 1885 (N, Y. State Geol. Rept. for 18S4, p. 22 and m a p ; al.so U. S. 0 . S. 
Bull. 16). High Point Chemung.—A richly fossiliferous layer of calclferous ss. 
outcropping on summit of High Point, in Naples, the highest mtn. in Ontario Co. 
Ia youngeat Dev. s trata In thia diat Thickness 5 to 7 ft. Overlies Lower Chemung 
(Portage) ass. Fauna la Cheraung. 

Acco rd ing to J . M. C l a r k e a n d D . D. L u t h e r , 1902 (N. Y. S t a t e Mus . Bu l l . 52, 
pp . 616 -631) , t h e H i g h P o i n t ss . c a r r i e s a C h e m u n g f a u n a , b u t c o r r e s p o n d s 
In t ime to P o r t a g e ss., w h i c h c a r r i e s a N a p l e s f a u n a . I n 1!)04 (N. Y. S t a t e 
Mus . Bul l . 63) J . M. C l a r k e a n d D. D. L u t h e r n a m e d t h e beds b e n e a t h 
H i g h P o i n t ss. t h e 'n 'es th i l l sss. and t h e beds above It t h e P r a t t s b u r g ss. 
a n d s h . ; a n d desc r ibed H i g h P o i n t ss . a s f o l l o w s : Cons i s t s of 100 ft. of 
l lgh t -g ray sss . In l a y e r s 3 Inches to 4 ft. t h i c k , s e p a r a t e d by th in beds 
of h a r d b lue sh., some l a y e r s c o m p a c t a n d c a l c , b u t l a r g e r por t ion lami
n a t e d a n d s o m e w h a t s h a l y ; c o n t a i n s l e n t i c u l a r beds of I m p u r e I s . ; sss . 
a r e t h i n n e r a n d sof te r t o E . ; f rom .50 to 7.5 ft. exposed a t H i g h Po in t , 
O n t a r i o Co . ; a b o u t 50 ft. be low top Is " H i g h P o i n t flrestone" of calc. ss. 
a n d c g l , 7 ft. t h i c k ; t h e H i g h P o i n t ss. is c o n t i n u o u s w i t h P o r t a g e sss . 
of Genesee Val ley , w h i c h c a r r y a N a p l e s f a u n a , bu t t h e H i g h P o i n t a n d 
ove r ly ing P r a t t s b u r g sli. w e r e inc luded In C h e m u n g because of t h e i r 
f a u n a s . 

C. A. Hartnagel, 1912 (N. Y. Stale Mus. Hdb. 19. p. 84). High Point .M. is recognized 
as far E. as Chemung Co. 

W. Goldring. 1931 (N. Y. State Mus. Hdb. 10, pp. 309. 402), included High Point ss. In 
Portage group, placed It above West Hill flags, and stated, it. ia same as Nunda as. 

G; H. Chadwlck, 1035 (Geol. Soc. Am. Bull , vol 46, No. 2), restricted Chemung but 
Included this ss. In Chemung, placing It tM?low Prattsburg-ss. and above Westhil l 

T h e U. S. Geol. Su rvey h a s d i s c a r d e d th i s n a m e . In f avor of N u n d a ss. 

l H l g h P o i n t flrestone. 

Calc . ss . a n d cgl., 7 ft. th ick , l y ing a b o u t .50 ft. be low top of t H i g h P o i n t ss . , 

of N. Y. 

H i g h Rock s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h w e s t e r n I n d i a n a ( D a v i e s s C o u n t y ) . 

G. H. Ashley, 1899 (Ind. Dept. Geol and Nat. Res. 23(1 Ann. Rept . 1898,.p. 113) 
casually applle<l High Rock .ss. to the massive coarse-grained ss.. G5 ft." thick, in 
Daviess Co., " that culminates at High Kock and extends into Greene Co." He 
stated that in early repts It was miscorrelated with Mansfield ss. 

H i g h Rock s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y (Magoffin C o u n t y ) . 
I. B. Browning and P. G. Russell 1919 (Ky. Geol. Surv., 4th ser., vol 5, pt. 2, p. 15). 

High Rock ss.—Massive soft coarse-grained white to brownish-white ss. 30 to 50 ft. 
thick, underlying Fugnte coal and overlying Flag coal rider in Magoffin Co. In
cluded in Pottsville. Is persistent enough to be recognized as a distinct fm. Named 
High Rock ss. Ijecau.se found on several high points exposed In cliffs called "High 
Rocks" by natives. Ia easily confused with Puncheon Creek ss., but ia older. 

H i g h T o w e r g r a n i t e . 

P r o b a b l y C a m b r i a n : N o r t h w e s t e r n Georgia ( T a t e q u a d r a n g l e ) . 
W. .S. Bayley, 1928 (Ga. Geol. Surv. Bull 43, p, 37, map). Iliph Tower granite.— 

Llght-gray or white gneissoid blotite granite. One area of it is in W. part of Tate 
quad, and the other In SE. corner, where It Is best developed around Hlghtower, 
Forsyth Co. Younger than Carolina gneiss (Archean i, but probably not older 
than Salem Church granite of W. part of quad, and Is probably Camb. The Salem 
Church granite intrudes Hlwassee schist and Great Smoky fm. 
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H l g h t o w e r s a n d s . 

D r i l l e r s ' n a m e B i g h t o w e r s h a l l o w s a n d app l i e s to a s a n d of C h e s t e r (Miss . ) 

a g e in Ind . t h a t h a s been c o r r e l a t e d w i t h H a r d i n s b u r g s s . ; a n d B i g h t o w e r 

deep s a n d to a lower s a n d of C h e s t e r age t h a t h a s been c o r r e l a t e d w i t h 

M o o r e t o w n ss . of C u m i n g s . 

H i g h w o o d syen i t e . 

E o c e n e ( ? ) : C e n t r a l n o r t h e r n M o n t a n a ( F o r t B e n t o n q u a d r a n g l e ) . 
W. H. Weed, 1899 (U. S. G. S. Fort Benton folio. No. 55). Highwood syeni te— 

Light-colored coarsely granular feldspathic rocks of Highwood Peak and neighboring 
laccoliths. Southern part of Highwood Peak is composed of a very typical syenite. 

H i g n i t e f o r m a t i o n . ( I n P o t t s v i l l e g roup . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y a n d n o r t h e a s t e r n T e n n e s s e e . 

G. H. Ashley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 33, 43. and p l XLA). 
Hignite fm.—Shales, sss., and coals, 460 ft. thick, lying btw. top of Red Spring coal 
above and base of Hignite coal below in Cumberland Gap coal fleld. Underlies 
Bryson fm. and overllea Catron fm. 

L a t e r s t u d i e s by D. W h i t e s h o w H i g n i t e fm. is of l a t e Po t t svUle a g e a n d i s 
r e p r e s e n t e d in t i m e i n t e r v a l of K a n a w h a fm. 

N a m e d for H i g n i t e Creek , Bell Co., K y . 

H i l b i g zone. 

Eocene ( l o w e r ) : C e n t r a l Tecxas. 

C. B. Claypool, 1933 (The Wilcox group of central Tex., Abstract of theala, Unlv. 
I I I ) . HUbig marine zone in Rockdale fm. of Wilcox group haa been, deflned in 
southern Bastrop Co. and traced southward Into Guadalupe Co. There Is a slight 
dlscon. a t base of the marine zone. It ia considered probable equlv. of Pendleton 
marine zone of La. [Type loc. not stated.] 

HiU sand hor izon . 

Ix)wer C r e t a c e o u s : N o r t h e a s t e r n T e x a s (Cas s C o u n t y ) a n d n o r t h w e s t e r n 
L o u i s i a n a ( C a d d o C o u n t y ) . 

J. S. Ivy, 1938 (Oil and Gas Jour., vol 34, No. 48, April, p. 72). HiU sand horizon, 
35 ft. thick. In Glen Rose fm., lies 223 ft. above Dees horizon In Rodessa fleld, and 
80 ft, above Caddo Levee Board horizon. Latter horizon conalsts of 88 ft, of oolitic 
lss., with some sh. and sand, and Ues 55 ft. above Dees sand horizon. 

H i l l abee c h l o r i t e s c h i s t . 
Pos t -Ca rbon i f e rous ( ? ) : E a s t e r n A l a b a m a . 

W. M. Brewer, 1898 (Ala. Geol. Surv. Bull. 5. pp. 84, 89, 92) . Hillabee (Iwana) green 
achist belt.—A belt of Ught-green, highly pyritlferous altered eruptive rock parallel
ing "Talladega" si. proper of Talladega Mtns, on SB. edge, and apparently main-
talnhig Its continuity along the Une of strike, from Coosa River, near mouth ot 
Weogufka Creek, toward NB. into Cleburne Co. Thia rock ia distinguishable from 
"Talladega" slates by large percentage of unaltered pyrites It carries, as well as 
by Its massive structure, hardness, and toughness. 

E. A. Smith, 1898 (Ala. Geol. Surv. Bu l l 5, pp. 118-125). Hillabee, Iwana, o r 
MUlervUle green schists.—Green schists, probably an altered eruptive rock. Occur 
along SE. border of matn mtn belt of Talladega slates in almost continuous out
crops. The names are those of localities where the rocks show In typical form. 
The highly schistose and slaty varieties may be seen about Hillabee or MUlervUle, 
Clay Co. In places the Hillabee schists hold a large percentage of pyrite in crystals 
disseminated through a siliceous rock. All agree in thinking the schists are result 
of alteration of some basic eruptive rock. For present, therefore, we have grouped 
them together under the name Hillabee, from locality where they are exposed in 
typical fashion. 

G. I. Adams, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, map, p. 38). Hillabee chlorite 
achiat.—A metamorphosed basic intrusive. In places massive. Occupies position btw. 
Ashland mica schist and Talladega s i Is same as HUlabee green schist as mapped 
by E. A. Smith in Ala. Geol. Surv. Bull 5. Tentatively classlfled as post-Carbt ( ! ) . 

N a m e d for e x p o s u r e s a t H lUabee , on H i l l a b e e Creek , C lay Co. 
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Hi l l Creek beds ( m e m b e r of M i l l s a p L a k e f o r m a t i o n ) . 

P e n n s y l v a n i a n : N o r t h - c e n t r a l T e x a s . 

E. H. SeUards, 1933 (Unlv. Tex. BuU. 3232, pp, 106, 107). from ms. of rept. by G. 
Scott and J. M. Armstrong, on geol. of Parker Co. (See under Millsap Lake fm.) 
Type loc. not stated. 

H i l l i a r d f o r m a t i o n . 

Uppe r C r e t a c e o u s ( M o n t a n a a n d Co lo rado) : S o u t h w e s t e r n W y o m i n g ( U i n t a 

a n d L inco ln C o u n t i e s ) . 

W. C. Knight, 1902 (Eng. and Mln. Jour., vo l 73, p. 721). Hilliard fm.—Almoat en
tirely ah., varying from drab to gray, with a few bands of ss. Exposed from Kem
merer W. to Ham's HUI and also 1 ml. N. ol Hllllard. Thicknesa 5,000 f t Well 
developed near Hllllard. Overlies Frontier fm. and underlies Laramie group. 

W. C. Knight, 1903 ((JeoL Soc. Am. Bul l , vol. 13, pp. 542-544). HilUard is located 
on Hilliard fm. I cite as typical section the sh. beds W. of Kemmerer and extend
ing as far as E. portal of Oregon Short Line tunnel. OverUes Frontier fm. and 
underlies Laramie. 

A. C. Veatch, 1907 (U; S. G. S. P. P. 56). Hilliard fm.—Gray to black sandy shales 
and shaly sss., not known to contain coal of economic importance. Weathers into 
region of low relief. Thickness 5,500 (?) to 6,800 f t Several thick lenses of white 
ss., containing Inoceramua exogyroidea, occur 3,000 to 3,800 ft, above base pf fra. 
W. «f Frontier. OverUes Frontier fm, and underlies Adaville fm. 

H l U m a n l imes tone . 

P e n n s y l v a n i a n : N o r t h e a s t e r n Penn .sy lvania ( L u z e r n e C o i m t y ) . 

C. A. Ashburner, 1880 (2d Pa. Geol Surv. Ann. Rept. 1S85). Htllman is,—Tough, 
aUiceoua Is., 2 to 3 ft. thick, exposed in cut ot Lehigh Valley R. R. SW, of HlUman 
Colliery breaker. Lies 10 ft. above HlUman or H coal and 37 ft. below Bowkley 
or I coal. 

fHUl Q u a r r y beds. 

U p p e r O r d o v i c i a n : S o u t h w e s t e r n Ohio a n d n o r t h - c e n t r a l K e n t u c k y . 

B. Orton, 1873 (Ohio Geol. Surv. vol 1, pp. 370-387). Hill Quarry beda.—Alternat
ing beda of Ie. and sh., 125 to 150 ft. thick. Form topmost div. of Cincinnati beds 
proper (middle fm. of Cincinnati group). Lie stratigraphically below Lebanon beda 
(topmost fra. of Cincinnati group), and are underlain by Eden ah. Constitute 
highest stratura found in Cincinnati hiUs. 

Not a g e o g r a p h i c n a m e . Rep laced by M a y s v i l l e g r o u p . 

N a m e d for hi l l q u a r r i e s a t C i n c i n n a t i , Ohio. 

H i l l s b o r o s a n d s t o n e . 

S U u r i a n ( ? ) : S o u t h w e s t e r n Ohio . 

E. Orton, 1871 (Ohio Geol Surv. Rept Prog. 1870, pp. 271, 301, 306-7). Hills
boro aa.—Very fine-grained, purely siliceous aa., cf white to yellowish or brown 
color, 0 to 30 ft. thick, forming top fm. of Niagara group near Hillsboro and 
a t a few other localities in Highland Co. OverUes Cedarville or Guelph Is. 
and nnderUes Helderberg la. (Greenfleld atone). 

J . B. Carman and E. 0. SchUlhahn, 1929 (Ohio Jour. Scl , voL 29, No. 4, p. 169). 
A reatudy of Hillsboro aa. of Highland Co. has shown that certain exposures 
formerly Interpreted as ss. layers Interbedded In Greenfleld and Niagaran dolo
mites, are really maaaea of as. completely enclosed In the dolomites not more 
than 30 ft. below SU.-Dev. dlscon., which here cuts across Greenfield and 
Niagaran dolomites. The other exposures are of sa. rearing on either the 
Greenfield or the Niagaran at horizon of the dlacon. The Hillsboro is Inter
preted as including 2 types of deposits ot aame age : (1) Diacontinuoua aand laid 
down on post-Sll erosion surface; (2) sand washed down into existing cavities 
beneath this erosion surface. The Hillsboro is younger than the erosion Inter
val which came after the fm. of Greenfleld dol. (late Sil.) and older than Ohio 
sh. (Upper D e v ) , which In Highland Co. lies next above the Sil-Dev. dlscon. 
I t Is in same hiatus as Sylvania ss. (early Dev.) iu NW. Ohio. 

A. F. Foerste, 1935 (Denison Univ. BuU., Jour. Sci. Lab., vol, 30, pp. 137-138). 
Hillaboro as. may represent basal deposits of Lower Dev. and may be of about 
same age [Helderberg, Lower Dev,] as Sylvania ss. of northern Ohio, 
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H i l l s b o r o u g h se r i e s . 
C a r b o n i f e r o u s : N e w B r u n s w i c k . 

W. J. Wright, 1922 (Canada Geol Surv. Mem. 129, pp. 7, 18). [Assigned to 
Carbt , but G. W. H. Norman, 1932 (Canada Geol Surv. Econ. Geol. ser.. 
No. 9, p. 171), assigned It to Miss.] 

H i l l s d a l e l i m e s t o n e . ( I n G r e e n b r i e r Umes tone . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a a n d s o u t h w e s t e r n V i r g i n i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers 
Counties, pp. 451, 487). Billadale la.—Blue, hard, and massive a t top, with 
streaks of sandy sh. toward base; calc portions contain abundant black, nodu
lar chert, weathering gray. Marine fossils. Thickness 50 to 150 ft. Underlies 
Sinks Grove Is. and overlies Maccrady series [fm.]. Is basal memb. of 
Greenbrier series [Is.] . Type loc in Monroe Co., in road just E. of Hillsdale, 
on W. Umb of Hilladale anticline. Also observed ' in Greenbrier and Mercer 
Countlea, and northward to Mariinton, Pocahontaa Co., W. Va., alao in Gllea 
Co., Va., and through SW. Va. and into Ky., where it correajxinds to St. hpvtia 
la. of Butta. 

H i l t o n s h a l e m e m b e r (of P o r t a g e f o r r a a t i o n ) . 

U p p e r D e v o n i a n : S o u t h w e s t e r n V i rg in i a a n d n o r t h e a s t e r n T e n n e s s e e . 

J. H. Swartz, 1929 (Am. Jour. Scl , 5th, vol. 17, pp. 438-448). Hilton ah. memb. 
of Portage fm.—Black sh. or argillite, with, in places, some interbedded gray-
black sh. Thickness 12 to 50 ft. Is top memb. of Portage fm. in SW. Va. 
and Rutledge-RogersvIlIe-SneedvlUe-Klondyke region of NE. Tenn. [Named for 
exposures at or near Hilton, Scott Co., Va.] 

H i n c h e f o r m a t i o n . 
P l i o c e n e : H a i t i . 

W. P. Woodring, 1922 (Haiti Geol. Surv. Stratlg. and structure of central plain, 
p. 10). 

H i n c h m a n s a n d s t o n e . 

U p p e r J u r a s s i c : N o r t h e r n C a l i f o r n i a ( T a y l o r s v i l l e r e g i o n ) . 

J. S. Dlllcr, 1892 (Geol Soc. Am. Bul l , vol. 3, M). 370-394). Binchman tuff 
consists of 500 ft. of greenish or gray sandrock, composed in many places of 
lapilU. Overlies Bicknell ss. 

J . S. Diller, 1908 (U. S. G. S. BuU. 353). Hinchman as. consists of 500 to 1,000 
ft. of coarse tuft'aceoua ss. and cgl of andesitlc raateriaL with some shaly 
beds. Uncon. overlain by Foreman fm. and gradea into underlying Bicknell aa. 

C. H. Crickmay, 1933 (Geol. Soc Am. BulL, vol. 44, No. 1, p. 8 1 ; vol 44, No. 5, 
pp. 895-903), Included Bicknell ss. In Hinchman arkose, as he called the fm. 

N a m e d for e x p o s u r e s a t C u r t i c e Cliff, in l o w e r p a r t of H i n c h m a n R a v i n e , 

P l u m a s Co. 

H i n c h m a n tuff. See B i n c h m a n s a n d s t o n e . 

H i n c k l e y s a n d s t o n e . 
P r e - C a m b r l a n ( K e w e e n a w a n ) : S o u t h e a s t e r n M i n n e s o t a . 

N. H. WlncheU, 1886 (Minn. GeoL Nat. Hist. Surv. 14th Ann. Bept , pp. 336-337). 
Hinckley sandrock (Potadaml) , is separated from overlying Dresbach sandrock 
by shales [which be both included in and excluded from bis St. Croix, and 
which he in 1888 named Dreabach sh.] . 

Warren Upham, 1888 (Minn. Geol. Nat. H i s t Surv. Final Rep t , vol. 2, pp. 639, 
645, and map, pi. 55). Hinckley aa.—The ss. quarried at Hinckley is hard 
and compact medlulh-grained ss. of Ilght-bult color, nearly level In stratlflcatlon. 
This as. occura in blufta of Kettle River. Overlies [so-called] Potsdam ss. 

N. H. WlncheU. 1899 (Minn. Geol. Nat. H i s t Surv. Final Rept., vol. 4, p. 18). 
Hinckley aa.—White ssa. and cgla., varying to red, Interbedded with much red ah. 
Thlckneas 1,000 ft. 

N. H. Winchell, 1901 (Minn. Geol Nat. H i s t Surv. Final Rept , vol 6, Atlas, map 
of Minn.). Hinckley ss. underlies Dresbach and paases down Into Potsdam red 
ss. [ao-caUed]. [Mapped on atlaa aheeta of Carlton and McLeod Countlea (where 
It la 381 ft. thick), also Pine County.] 
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C. P. Berkey, 1906 (GeoL Soc. Am. BuU., voL 17, p. 233, pL opp. .237). Potsdam 
or Hinckley sas. of Minn., 0 to 1,000 f t thick, nnderUe Dresbach sh. and rest 
uncon. on pre-Camb. 

F. F. Grout and E. K. Soper, 1914 (Minn. Geol. Snrv. BuU. 11). The red clastic 
series, 2,000 ft. thick, known In weUa In E. and SE. Minn,, is probably of same 
age as red sss. and shales outcropping from Lake Superior SW. to Mora, locally 
caUed Hinckley aa. 

C. R, Stauffer, 1925 (Jour. GeoL, voL 33, pp. 699-713). The red clastic series of 
Minn, consists of Hinckley ss. and underlying unnamed shales and sss. The 
Hinckley ss. Is a thick coarae red to brown as., which often contains much part i , ' 
weathered feldspar, together with mica, magnetite, and traces of other minerals. 
I t may be either massive or shaly, and sometimes shows marks of shaUow-water 
deposition. It imraediately underiles St. Croix series, and can be recognized over 
wide areas, even in. records of deep wells of southern Minn. Fossils found lu 
cuttings of Waconia well about 40 ft. below base of Hinckley ss. resemble those of 
Middle Camb. of Mont , Wyo., Utah, and Idaho, and whole deposit may b> 
Camb., but it is also considered = Keweenawan lavas. 

A. C. Trowbridge and G. I. Atwater, 1934 (Geol. Soc. Am. Bull , vol. 45, pp, 35-36). 
There are 2 areas in Minn, in which rocks occur that have been classlfled as 
Hinckley ss. The NE. area. In which occur beds tha t have been correlated "with 
Bayfield group of the Upper Keweenawan, includes the expoaurea on St. Louia 
River at Fond du Lac and to S. around Hinckley, Minn. Correlation of theae beds 
with upper part of main body of Red Clastic series to S. is accepted by all geologists 
who have worked in region. In eastern and southeastern area, where lowest Upper 
Camb. and Red Clastic beds are known only from weU logs, the term Hinckley 
was appUed to a ss. tha t occurs below the Bau Claire shales. Are these 2 ass. of 
same age and both properly called Hinckley? The Mount Simon of Wis. [Upper 
Camb.] and the Hinckley ot adjacent parts of Minn, can be correlated with con
fldence. There appears to be evidence that the Hinckley of NE. Minn., including 
that at Hinckley, Is older than the beda Stauffer called Hinckley in southern Minn. 
We suggest t ha t Hinckley as applied to the beds below Eau Claire shales in E, and 
SE. Minn, be discarded and that Mount Simon be used to designate theae beda. 
If Hinckley is to be retained at all it must apply to the rocks expoaed near 
Hinckley, Minn,, which are correlated, by all geologists who have worked In region, 
with upper part of Red Clastic series and are probably of Upper Keweenawan age. 
If later work should prove tha t the Hinckley of southern Minn, and Mount Simon 
ss, ot Wis, are some as type Hinckley, then Hinckley, which has priority, should 
replace Mount Simon. 

G. I. Atwater and G. M. Clement 1934 (Geol. Soc. Am. Proc 1933, p. 384). The 
sa. tha t outcrops at Hinckley and at Sandatone, Minn., is correlated with Orienta 
88. ot Bayfield group of Upper Keweenawan of Wis. This correlation was sug
gested by Thwaltes In 1912. The Hinckley represents upper horizons of pre-St. 
Croixan red clastic series tha t are encountered in deep wells In SE. Minn, and NB. 
and central Iowa. The term Hinckley as used hy Minn. Geol. Survey In deep wells 
in SE. Minn, is a definitely younger ss.—the Mount Simon ss. of Wis. I t is there
fore suggested Hinckley he restricted to pre-Mount Simon beds that crop out at 
Hinckley and elsewhere in NE. Minn. The term Mount Simon should be applied 
to the ss. beneath Eau Claire sh. that Is now called Hinckley by Minn. Survey. 

G. I. Atwater and G. M. Clement, 1935 (Geol. Soc. Am. Bull , vol. 48, pp. 1684-
1685). The sss. that crop out In central eastern Minn, a t Hinckley, Pine Co., and 
along Kettle River are of upper Keweenawan age and correlate with Amnicon 
fm. of Oronto group and Orienta fm. of Bayfield group in Wis. Younger Keweena
wan beds occur In center ot Lake Superior geosyncline in NW. Wis. The Mount 
Simon ss., which forma base of Upper Camb. In Wis. and Minn., is much younger 
than Hinckley ss. and the overlying Keweenawan sss., and Is separated from them 
by a great structural and eroslonal uncon. The name Hinckley ahould therefore be 
restricted to the as. that crops out a t Hinckley and along Kettle River, and Mount 
Simon should be applied to the sa. tha t underUes Eau Claire raemb. of Dreabach fra. 
in Wis. and Minn, and overlies Red Clastic series (upper Keweenawan) in Minn. 

Hindostan whetstone. 
Pennsylvanian: Southwestern Indiana (Orange and Martin Counties). 
Name was used by D. D. Owen as early at least as 1839 (2a Rept. Geol. 

Surv. Ind., pp. 8, 10) but not in stratigraphic sense. 
E. T. Cox, 1871 and 1876 (Ind. (Jeol. Surv. 2d Ann. Rept., pp. 81, 105; 7th Ann. 

Rept , pp. 6-8). Hindostan whetstone.—Whetstone. 20 ft. thick, in 2%-ft, layers, 
with ah, btw., occurring in middle of Millstone grit. Overlain by 4 ft. of shaly 
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bluish ss,, succeeded above by 70 ft. of massive ss. and cgl. Underlain by thin 
bed ot black bituralnous sh., succeeded below by thin beds of coal and clay and 38 
ft. of sa. 

E. M. Kindle, 1896 (Ind. Dept. Geol. and N a t Res. 20th Ann. R e p t ) . Hindostan 
whetstone is economically the most Important part of Mansfleld sa. 

N a m e d for v i l lage in M a r t i n Ck)., w h i c h w a s once c o u n t y s e a t b u t h a s been 
e x t i n c t s ince 1870. 

H i n d s v i l l e l i m e s t o n e m e m b e r (of B a t e s v i l l e . s ands tone ) . 
M i s s i s s i p p i a n : N o r t h e r n A r k a n s a s ( E u r e k a S p r i n g s a n d Yel lv i l le r e g i o n s ) . 

A. H. Purdue and H. D. Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio. 
No. 202). Hindsville Is. memb. of Batesville ss.—Dark-gray Is. interbedded ^vith 
some ss. Thickness 1]4 to 50 fl. In all previous repts on northern Ark. has been 
Included In underlying Boone Is., but is here included In Batesville ss. on paleon
tologic and lithologic grounds, and because of marked uncon. at Its base. Named 
for exposure near HludsvUle, Eureka Springs quad. 

H i n s d a l e g n e i s s . 

P r e - C a m b r i a n : W e s t e r n M a s s a c h u s e t t s a n d Connec t i cu t . 

B. K. Emerson In 1892 used Hinsdale gneiss on U. S. G. S. Hawley sheet, 1. e., proof 
sheets of geol maps and text Intended for a geol folio, but never completed and 
published in tha t form, although cited in U. S. G. S. Bull, 191, 1902, 

B. K. Emerson, 1898 (U. S. G. S. Mon. 29, pp. 18, 20, 24-25) . Hinsdale g n e i s s . -
A group ot gray biotite gneisses, generally quite coarse and with jet-black blotlte 
in distinct elongate patches, granitoid and yet well foliated. Underiles Hinsdale 
Is. and is oldest fm. In Berkshire Hills and Connecticut Valley. [See also B. K. 
Emerson, U. S. G. S. Bull 59T, 1917.] 

N a m e d for o c c u r r e n c e a t H i n s d a l e , B e r k s h i r e Co., M a s s . 

t H l n s d a l e Umes tone . 
P r e - C a m b r l a n : W e s t e r n Ma.ssachuse t t s . 

B. K. Emerson lu 1892 used Hinsdale Is. on U. S. G. S. Hawley sheet, 1. e., proof 
sheets of geol maps and text intended for a geol. folio, but never completed and 
published in that form, although cited in U. S. G. S. BuU. 191, 1902. 

B. K. Emerson, 1898 (U. S. G. S. Mon. 29, pp. 18, 24-26). Hinsdale Is.-—Coarae 
white to pink, highly crystalline Is. with coccolite .or chondrodite so abundantly 
and evenly scattered through mass that It deserves narae coccolite Is. or chon
drodite Is. Expo.sed 50 ft. W. of Hinsciiile Station, where 25 ft. is shown. Over
lies Hinsdale gneiss and Is older than East Lee gneiss. [In U. S. G. S. Bul l 
159, 1899, B. K. Emerson gave thickness 600-)- f t ] 

R e p l a c e d by Coles B r o o k Is. 

H i n s d a l e f o r m a t i o n . 

T e r t i a r y ? (P l iocene? ) : S o u t h w e s t e r n Co lo rado a n d n o r t h w e s t e r n New 

Mexico . 

W. Cross, 1911 (U. S. G. S. Bull 478, pp, 22. 29, map). Hinsdale volcanic scries.— 
In portions of San Cristobal and Uncompahgre quads,, and presumably In others 
not yet examined, a succession of volcanic eruptions later than Potosi volcanic 
series took place, producing a series of lavas differing notably from the products 
of earlier eruptions. Potosl volcanic series was much eroded before these later lava 
flows were extruded. So far as known they closed the long sequence of lavas in 
San Juan region. They range from a rhyolite ^"ery rich in quartz and alkali feld
spar but poor in calcic feldspar and in all ferroniagneaian minerals to a normal 
olivine plagioclase basalt. Between those two extremes are several types of lavas 
possessing sorae characteristics distinguishing them from earlier lavas. Named 
for important occurrences in Hinsdale Co. The raost extensive deposits of these 
lavas thus far discovered are on divide btw. Lake. Fork and Cebolla Creek, directly 
E. of Lake City. The section exposed Is nearly 1,200 ft. thick. It is too early to 
sharply define limits of Hinsdale volcanic series. 

E, S, Larsen, 1923 (U. S. G. S. P. P. 131G, table opp. p. 184; also Bul l 718). 
Hinsdale volcanic series is later than Fisher quartz latite (Mio.) aud Creede fm. 
(0 to 2,000 ft. thick, and also of Mio. age). Latter fm. rests uncon. on Potosl 
volcanic series in Creede d i s t 
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W. W. Atwood and K. F. Mather, 1932 (U. S. G. S. P. P. 166). Hinsdale volcanic 
seric.-i is of Tert. (?) (PUo. ?) age. [Map shows, in San Juan Mtns, some post-
Hlnsdale volcanics.] Between the Hinsdale and the Mio. Potosl volcanic series 
there were outspread the Fisher quartz latite (Mio.) and the Los Finos and con
temp. gravels, of Tert, (?) (PUo, ?) age. 

E. S. Larsen, 1935 (U. S. G. S. Bull 843), changed name to Hinsdale fm., and redeflned 
it so as to include, under the narae Loa Pinos menib., the gravels and sands 
originally treated as a distinct fm., under the name Los Pinos gravel 

H i n s d a l e s a n d s t o n e . 
U p p e r D e v o n i a n : S o u t h w e s t e r n N e w Y o r k ( C a t t a r a u g u s C o u n t y ) a n d n o r t h 

w e s t e r n P e n n s y l v a n i a . 

G. H. Chadwlck, Oct., 1933 (Pan-Am. Geol, vo l 60, pp. 200, 203). Hinsdale ss. 
is suggested for the ' "quar ry sss." composing baaal course of Chadakoin fm. of 
Olean region. 

G. U. Aahley and J. D. Slaler, 1933 (Pa. Topog. and Geol. Surv., 4th ser.. Bull M19, 
pp. 13-14). According to Chadwlck. Hinsdale ("Quarry") shaly ss., 20 ft. thick, 
underlies Chadakoin sh. and flags and overllea Glrard ( = Volusia), and Is included 
In Chemung group of NW. Pa. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. Proc. 1934, p. 71). [See 1935 entry under 
Northeast sh. Names of beds underlying and overlying Hinsdale ss. changed, and 
Hinsdale excluded from Chadakoin fm.] 

G. H. Chadwick, Feb. 28, 1935 (Geol. Soc. Am. BuU., voL 46, No. 2. pp. 326. 350). 
Near Olean and along Genesee River the Hinsdale ss. overUes Volusia beds and 
underlies Chadakoin beds. 

G. H. Chadwick, 1935 (Am. Mid. N a t , vol. 16, No. 8, pp. 860, 862). In eastern Cat
taraugus Co. the base of the Chadakoin, there caUed "pink rock" by drillers, contains 
the Hinsdale sss. 

G. H. Chadwlck, 1936 (letter dated Jan. 2). Type loc. of Binadale is Ed HuU quarry, 
high on the hill face E. of Scott Corners and about 1 ml. N. of Hinsdale village 
[Cattaraugus Co., N. Y.] , which la In sight from it. 

Hin . shaw s a n d s t o n e . 

C. [R.] Keyea, 1924 (Pan-Am. Geol, v o l 41, pp. 36, 280). Hinahaw s«».—Sas., 
100 ft. thick, composing a middle fm. in Laramlan series of Utah and Colo. 
Overialn by 1,200 ft. of unnamed shales and underiain by 1,000 ft, of unnamed 
shales, [Narae used in tables only. Derivation of name not stated. On p. 280 
is shown as older than "Navajo sh." and younger than "PIcturecliff sss."] 

H i n t o n d iv is ion . 

L o w e r O r d o v i c i a n or Uppe r C a m b r i a n : C e n t r a l T e x a s . 

T. B. Comstock, 1890 (Tex. Geol. Surv. 1st Ann. Rept , pl. 3, pp. 301-306). Binton 
div.—Conalata of (descending) : (1) Sponge bed. of slabby atructure, 15 to 20 f t ; 
(2) sandy calc. shaiea or alabby dolomites, 25 to 30 f t ; (3) fossiliferous horizon 
with solid pavement of large sponges, 10 ft. ; (4) calc shaly beds 0 to 20 f t . ; 
(5) tough, commonly dull-gray to brownish crystalline dolomites weathering gray ; 
(6) 15 ft, of pink, white, or mottled red and white is. with crystalline facets 
agreeing well with typical Birdseye le. of N. Y.; (7) transition aet of siliceous lss. 
of variable thickness and somewhat Indefinite composition. Lower dlv. of San 
Saba series. UnderUes Deep Creek div. and overlies Hoover dlv. of Leon series. 

N a m e d for H i n t o n Creek , San S a b a Co. 

H i n t o n f o r m a t i o n . 

M i s s i s s i p p i a n : S o u t h e r n W e s t V i r g i n i a a n d s o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell and W. C. MendenhaU, 1898 (U. S. G. S. 17th Ann. Rept , pt. 2, 
p. 487). Hinton fm.—Heterogeneous mass of variegated shales, saa. of varying 
character, and impure las., ranging In thickness from 1,050 to 1,100 ft. Lowest 
bed is heavy ss., which is proralnent feature along railroad from Hinton to Sand
stone, la lowest group of rocks exposed In that portion of New River gorge which 
lies below Hinton. [Later repts by CampbeU state It overllea Bluefield ah.] Under
ilea Princeton cgl. Is = Greenbrier sh. of Rogers, 
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The 1928 prel. ed. of Va. Geol. Surv. geol. map of Va. redefined Bluefield sh. 
and Hinton fm., by restricting Bluefleld to the-prevailingly calc. beds and 
transferring to overlying Hinton fm. about 200 ft. of shaly or sandy beds 
included in Bluefleld as defined. 

Named for Hinton, Summers Co., W. Va. 

Hinton group. 
A name that has been appUed in some repts to Hinton fm. (Miss.). 

tHinton limestone. ( In Hinton formation.) 
Mississippian : Southeastern West Virginia. 
C. E. Krebs, 1916 (W. Va. Geol. Surv. Rept. Raleigh Co. and western portions of 

Mercer and Summers Countlea, pp. 75, 76, 88). Hinton Is.—Masalve la., upper 
part full of raarine fossUa. At Hintou, Summera Co., it is 35 ft. thick and top lies 
1,060 ft below top of Mauch Chunk seriea. Is 55 f t thick 2 ml. SW. of Hinton, 
and top Ues 340 ft. below top of Mauch Chunk. 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Countlea, 
pp. 296, 347). Because of confiict witb Hinton group [fm.] replaced by Avia Is. 

Hinton (Upper) limestone. (In Hinton formation.) 
Mississippian: Southeastern West Virginia. 
C. E. Krebs and D. D. Teets, Jr., 1916 (W. Va. GeoL Surv. Rept. Raleigh and western 

parts of Mercer and Sumraers Counties, p. 167). Upper Hinton Is.—Hard gray Is., 
25 ft. thick, lying 295 ft. below top of Mauch Chunk in section % mi. SW. of 
Meadow Creek, Richmond dist. 

Hinton sandstone. 
Mississippian : Southern West Virginia. 
C. E. Krebs and D. D. Teets, Jr., 1916 (W. Va. Geol. Surv. Rept. Raleigh and western 

parts of Mercer and Suramers Counties, p. 77). Hinton as.—Dark brown, 90 ft. 
thick. Included in Mauch Chunk series, its top lying 415 ft, below Hinton Is. 
(marine, and 35 ft. thick) at Hinton, Summers Co. 

tHlppurites limestone. 
Paleontologic name appUed by R. T. HIU In 1887 (Am. Jour. Set, 3d, vol, 33, 

p. 298) to the rocks in Tex. that were later named Edwards Is. 

Hitka formation. 
Cambrian: British Columbia and Alberta. 
C. D. Waleott 1913 (Smithsonian Misc Coll., vol. 57, No. 12, pp. 334, 338). 

Hitz limestone member (of Saluda limestone). 
Upper Ordovician: Southeastern Indiana and north-central Kentucky. 
A. F. Foerste, 1903 (Am. Geol, vol. 31, p. 347). In repts of fad. Survey the beds 

at top of Ord. section at Madison are referred to as Murchiaonia hammelli beds, 
or as the gastropod layer. Since the most varied fauna so far obtained from 
this horizon was collected In West Madison, along brow of Hltz hUI, on W. side 
of Madison branch of Panhandle Railroad, the bed may also be called Hitz bed. 
[Some repts have excluded it from the Saluda.] 

Adopted as a memb. of Saluda is. because originally included in Saluda. 
In Jefferson Co., Ky., Is 5 ft. thick and almost pure blue Is. According to 
E R. Cumings, 1922 (Hdb. Ind. Geoi., p t 4, Sep. Pub. 21, p. 433), the 
Hitz Is. belongs to Whitewater fm. and not to Saluda. (See under 
Saluda Is. for explanation of relations of Saluda to Whitewater.) 

Named for Hltz Hill, near Madison, Jefferson Co., Ind. Extends from near 
Floydsburg, Oldham Co., Ky., to southern bdy of Ripley Co., Ind. 
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H l w a s s e e s l a t e . , 

L o w e r C a m b r i a n : W e s t e r n N o r t h Ca ro l i na , n o r t h e a s t e r n T e n n e s s e e , a n d 

n o r t h e r n Georg ia . 
A. Keith, 1904 (U. S. G. S. Asheville folio. No. 116, p. 5 and columnar section). 

Hlwassee si.—In this region the fm. consists almost entirely of blulsh-gray or 
bluish-black s i , which weathers to greenish, yellowish gray, aiid yellow. The slates 
are interstratlfled at Intervals with lenticular layers o.f bine or dove-colored Is. 
North aud NE. of Hot Springs many of the s i beds are somewhat sandy, a little 
coarser-grained, and marked with light-gray siliceous bands of sed. origin. On 
other side of French Broad River the rocks are finer-grained and raore uniform. 
In many NW. outcrops the slaty character is less pronounced and some layers are 
alraost unaltered shales. A noticeable constituent in sorae beds is mica In fine 
scales—an original deposit and not a secondary growth. Bulk of material com
posing the slates Is argl l l To this is added here and there the micaceous and 
sandy mater ia l West of Allen Stand the deposits of sand were enough to make 
distinct layers 8 to 10 ft. thick, which locally developed Into fine cgls. In vicinity 
of Pigeon River and Crabtree Bald the rocks are so metamorphosed that they 
consist almost entirely of schists, of severql varieties, with Interbedded layers of 
graywacke. Most of the schists are dark gray or black, varied here and there 
with lighter gray bands. Thickness 700 to 1,500 ft. OverUes Snowbird fm. and 
underlies Cochran cgl 

I n .some a r e a s Hiwas.see si. u n d e r l i e s G r e a t S m o k y c g l , w h i c h Is r e g a r d e d 

a s = C o c h r a n cgl. 

N a m e d for e x p o s u r e s on H l w a s s e e River , Po lk Co., Tenn. , wh ich h a s c u t a 
fine sec t ion t h r o u g h t h e fm. 

H o b a r t H i l l a n d e s l t e . 

D e v o n i a n ( ? ) : N o r t h e a s t e r n M a i n e (Aroos took C o u n t y ) . 

H. E. Gregory, 1900 (U. S. G. S. BuU. 165, pp, 113, 169. 172-173). Hobart HiU 
andesltes.—Hornblende andeslte forming Hobart Hill. Aroostook Co. 

On 1933 geol . m a p of Ma ine , by A. K e i t h , t h e a n d e s i t e of NE. Me. ap i j ea r s 

to be a s s igned to Dev. 

Hobo Gulch f o r m a t i o n . 

M i d d l e C a m b r i a n : W e s t e r n c e n t r a l M o n t a n a ( E l k h o r n r e g i o n ) . 
W. H. Weed, 1901 (U. S. G. S. 22d Ann. Rept , pt. 2, map, pp. 434, 436), Hobo 

Oulch fm. [on raap]. Hobo Oulch shaly Is. [in strat . table]. Hobo Oulch lime-sh. 
[in text heading].—Shaly Is., Including characteristic Is. flags. Corresponds In 
position to Pilgrim is. Consists of (descending) : 35 tt . of "crinkled is." (banded 
cherty Is.) ; 100 ft. of nearly black Is. ; 18 ft. of sh., with no marked characteristics, 
that raay = Park sh. Overlies Starraount Is. and underlies Cemetery Is. Forras a 
well-marked group of s trata seen in railroad cuts near the tailing daras and in 
Queen Gulch. [Hobo Gulch Is a NB. tributary of Queen Gulch, according to Weed's 
map, but this fra. Is not mapped In vicinity of Hobo Gulch.] 

H o b o k e n s e r p e n t i n e . 
See u n d e r S t a t e n I s l a n d s e r p e n t i n e . 

H o b s o n L a k e se r i e s . 

P r e - C a m b r l a n ( ? ) : B r i t i s h Co lumbia . 

J. P. Walker, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. A, pp. 283, 284). 

H o c h e l a g a n f o r m a t i o n . 

P l e i s t o c e n e : N e w Y o r k a n d a d j a c e n t p a r t s of C a n a d a a n d V e r m o n t . 
J. B. Woodworth, 1905 (N. Y. State Mus. Bull 84, pp. 206-222, and map). Hoche-

Inyan fm. proposed to replace Champlain (preoccupied) as a name for the late 
Pleist. marine deposits of northern N. Y., Canada, and Vt. The best studied sec
tion of these marine fosslliferons beds is that of Montreal, the ancient site of which 
city was occupied by the Indian seltlenic'nt of Hochelaga. It is therefore proposed 
to call the deposits of this marine Invasion the Hochelagan fm. and the subepoch 
or stage of their time of deposition as the Hochelagan, a phase which followa the 
Wlaconsln, with its late lacustrine stages contemp, with the departing ice sheet 
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H o c k i n g Val ley c o n g l o m e r a t e fac ies . 

Miss i s s ipp ian : C e n t r a l Ohio. 

J. E. Hyde, 1915 (Jour. Geol, vol. 23, pp. 657, 669, 678). Hocking Vallev cgl facies 
of Cuyahoga fm.—Mostly cgls. and coarse sas., with some ah. Thickness 600 to 
625 ft. Includes (descending) Berne memb., l' to 20 f t ; Black Hand memb., 100 
to 150 f t ; Fairfield memb., 200 to 330 ft.; Lithopolls memb., 118 to 200 ft. Un
derlies Byer memb. ot Logan fm. and overllea Sunbury sh. Occura in Hocking 
Valley, Fairfield and Hocking Counties. 

I n c l u d e s C u y a h o g a fra. a n d l o w e r p a r t of B l a c k H a n d fm. 

Hock ley Mound s a n d m e m b e r (of WlUis s a n d ) . 

T e r t i a r y ? ( P l i o c e n e ? ) : S o u t h e a s t e r n T e x a s a n d s o u t h e r n L o u i s i a n a . 

J. Doering, 1935 (A. A. P. G. Bull , vol. 19. No. 5. pp. 655, 656, 660-665). Hockley 
Mound sand memb.-—-Uppermost memb. of Willis fra. in SE. Tex.,. SW. La., and 
SB. La. Light-colored fine-grained soft sand. Thickness few ft. to 20 to 25 f t In 
SE. Tex., SW. La., and SE. La. Naraed for Hockley Mound, on Willis Plain, 4 
ml. SW. of Hockley, Harris Co., Tox. Rests on WUlls ferruginous sand memb. of 
Willis fm. Overlapped uncon. by Lissie fra. and locally by the [later] Beaumont 
and Recent. 

H o d g e s s h a l e m e m b e r (of B looming ton f o r m a t i o n ) . 

Midd le C a m b r i a n : N o r t h e a s t e r n U t a h a n d s o u t h e a s t e r n I d a h o . 
G. B. Richardson, 1913 (Am. Jour. Scl , 4th, voL 36, pp. 406, 407). Hodges sh. 

memb.—^Drab clay sh., 350 ft. thick, forming basal memb, of Bloomington fm. 
in northern Utah. 

N a m e d for e x p o s u r e s In H o d g e s Canyon , Rich Co., NE . U t a h . 

H o d g e s s and . 

A s u b s u r f a c e s a n d , of P e n n . age, in F r y e field, Shacke l fo rd Co., n o r t h - c e n t r a l 
Tex. , ly ing a t 500 ft. dep th , 

H o d g e ' s H i l l s a n d s t o n e s . 

T e r t i a r y ( O l i g o c e n e ? ) : W e s t I n d i e s ( A n t i g u a ) . 

J. W. W. Spencer, 1901 (London Geol. Soc. Quar t Jour., vol 57, p. 498). 

Hoffman l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al l egany a n d G a r r e t t C o u n t i e s ) a n d 

n o r t h e r n W e s t V i rg in i a . 

C. K. Swartz, W. A. Price, and H, Basaler, 1919 (Geol. Soc Am. Bull , vol, 30, p. 573). 
Hoffman Is.—Underiles Middle HoCEman coal and overllea Lower Hoffman coal ; 
all Included In Conemaugh fm. 

C. K. Swartz, 1922 (Md. Geol Surv. vol. 11, p. 67, pl. 6) . Hoffman Is., of variable 
thickness, occurs a t number of places in Georges Creek valley beneath Middle 
Hoffman coal, and la named for Its relation to thot bed. 

Hoffman s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (Al l egany a n d G a r r e t t C o u n t i e s ) . 

C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc Am. Bul l , vol. 30, p. 573). 
Hoffman ss.—Underlies Lonaconlng coal and overllea Upper Hoffman coal; all 
Included in Conemaugh fm. 

C. K. Swartz, 1922 (Md Geol. Surv. vol 11, p. 68, p l 6) . Hoffman ss.—Found nt 
various localities in Georges Creek Valley above Upper Hoffman coal Thicknesa 
20 to 30 ft. Named for occurrence In Hoffman Drainage Tunnel. 

t H o g b a c k s a n d s t o n e . 

U p p e r C r e t a c e o u s : S o u t h w e s t e r n W y o m i n g . 

J. W. Powell, 1876 (Geol. of eastern par t of Uinta Mtna, pp. 40, 48, 155), applied 
the descriptive terms Middle Hogback ss. and Upper Hogback ss. to 2 sss. iii 
upper part "Of his Point of Rocks group (which is = Adaville fm. and upper part 
of underlying Hllllard fm.). These sss. are probably In AdavUIe fm. 
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Ho g b ack schis t . 
P r e - C a m b r l a n : C e n t r a l s o u t h e r n M a i n e ( W a l d o CJounty). 

E. H. Perkins and E. S. C. Smith, 1925 (Am. Jour. Scl , 5th, vol 9, pp. 204-228). 
Hogback schist.—Principally quartz-mica schist, very highly metamorphosed. Of 
sed. origin. Appears to be more highly metdmorphoscd than the other fms. This 
may be due to greater age and previous metamorphism or to a difference in original 
composition of sediments. Lies to E. of Branch Pond gneiss. Forms long rldge 
known aa Hogback Mtn, Including Frye Mtn range. In town of Knox [Waldo Co.]. 
Probably pre-Camb. 

O n 1938 geol . m a p of M a i n e , by A. K e i t h , t h e s e r o c k s a r e m a p p e d a s p re -

C a m b . 

H o g C r e e k s h a l e m e m b e r (of C a d d o C r e e k f o r m a t i o n ) . . 

P e n n s y l v a n i a n : C e n t r a l a n d c e n t r a l n o r t h e r n T e x a s . 

N. F. Drake, 1893 (P'ex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 387, 397). Bome 
Creek bed.—Slightly aren. and slightly fossUlferoua bluiah clay or aandy clay, 
with aome as. and conglomeratic as., in places in massive beds. Thickness thin 
to 70 ft. Memb. of Canyon dlv. Overlies 60 ft. of cherty Is. and underUes Home 
Creek bed. 

F. B. Plummer and R. C. Moore, 1922 (Jour. Oeol, vol. 30, pp. 24, 31, 36 ; Unlv. 
Tex. Bull. 2132, pp. 117-1-). Hog Creek sh. memb.—Sandy sh. forming basal 
memb. of Caddo Creek fm. (of Canyon group). To N. grades Into thick cross-
bedded SB. a t top. UnderUes Home Creek Is. memb. Rests on Ranger Is. 
memb. of Brad fm. 

N a m e d fo r H o g Creek , B r o w n Co., C o l o r a d o R i v e r reg ion . 

H o g M o u n t a i n s a n d s t o n e . ( I n M i n e r a l WeUs fo r raa t ion . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 

F. B. Plummer, 1929 (Tex. Bur. Econ. GeoL, geol. map of Palo Pinto Co.). Hog 
Mtn ss. underUes East Mtn sh. [reatricted] and lies higher than Brazos River sa., 
all membera of Mineral Wella fm. [Thia ss. lies within East Mtn sh. as originally 
defined.] 

B. H. Sellarda, 1933 (Univ. Tex. Bull 3232, p. 106). Hog Mtn as. of Plummer in
cluded in Mineral WeUs fm. as here restricted. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. Bull 3534, pp. 314-) . 
Hog Mtn aa. lentil.—A reddish-buff medlura-graincd thick-bedded ss. lying in 
lower part of East Mtn ah. raerab. of Mineral Wella fra., and typically exposed on 
top of Hog Mtn, 3 ml. SB. of Mineral Wells. 

H o g s h o o t e r l i m e s t o n e . 

P e n n s y l v a n i a n : N o r t h e a s t e r n , c e n t r a l n o r t h e r n a n d c e n t r a l O k l a h o m a . 

C. N. Gould, D. W. Ohern, and L. L. Hutchison, 1910 (Okla. "State Unlv. Research 
Bull. 3, p. 12). Drum Is. splits near Kans. line, and lower memb., which Ohern 
caUs the Hogshooter, disappears some 20 ml. N. of Tulsa. 

I n 1925 t h e beds ove r ly ing H o g s h o o t e r Is. w e r e n a m e d Nel l ie B l y fm. T h e 

H o g s h o o t e r r e s t s on Coffeyviile fm. In c e n t r a l Okla . i t becomes a m e m b . 

of F r a n c i s fm. I t s t h i c k n e s s is 5 t o 19 ft. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull 22, p. 91). Winterset Is. extends to 
southern Okla. and Is exact synonym ot Hogshooter Is., which should be dropped. 

N a m e d for H o g s h o o t e r Creek , W a s h i n g t o n Co. 

H o g s h o o t e r s and . 

P e n n s y l v a n i a n ( ? ) : N o r t h e a s t e r n O k l a h o m a ( W a s h i n g t o n (boun ty ) . 

W. R. Berger, 1919 (Am. Jour. Scl , 4th, vol. 48, pp, 189-194). Hogshooter gaa 
aand.—Channel deposit, 0 to 168 ft. thick. Producing horizon in Hogshooter 
fleld, Washington Co. Lies directly on Boone. Varies greatly in thickness and 
pinches out only a short distance to E. and W. of long axis of the fleld. Has 
been determined by several hundred well records to be a continuous body of sand 
In a N.-S. direction, but very narrow and lenticular in opposite direction. Main 
body of Hogshooter gas sand Is interpreted as having been deposited In the 
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channel of the principal atream flowing aouthward through the pre-Cherokee 
valley. The narrow and comparatively thin eastward and westward extensions of 
Hogshooter sond are believed to be deposits made by tributary streams in lower 
part of their courses. Similar deposits are known at the surface in central 
and northern Mo., where 2 main channels have been mapped as the Warrensburg 
and Moberly channels. 

H o b f o r m a t i o n . 

T e r t i a r y (Miocene a n d Ol igocene?) : N o r t h w e s t e r n W a s h i n g t o n . 

C. E. Weaver, 1915 (Am. I n s t Min. Engrs. Bull. 103, pp. 1424-1427). Boh fm.— 
Dark-gray shales and aandy micaceoua ahalea with aubordlnate gray medium-
grained aaa. which are gritty In placea ; occaalonal banda of cgl. Thlckneas 10,000 
ft. Only fm. In Wash, that contains oU. Assigned to Jurassic (7) ; may 
be O e t , Jurassic, or older. Overlain uncon. by upper Mio. 

C. E. Weaver, 1918 (Wash. Geol Surv. Bull. 13, p. 278). Hoh fm., 10,000-F ft. 
thick, occurs on W. aide of Olympic Mtna, along W. coaat of Olympic Peninaula, 
In Jefferaon and Clallam Countlea. Excellent exposures along coast btw. mouth 
of Hoh River and Hoh Head. Ia only fm. exposed along Queeta, Hoh, and Sole-
duck Rivers for 20 ml. from ocean. In QuiUayute area is uncon. overlain by 
upper Mio. depoaita. Poaalbly Juraasic Certainly pre-MIo. and probably pre-Eocene. 

R. H. Palmer, 1927 (Jour. Geol, vol 35, pp. 276-278; A. A. P. G. Bul l , vol. 11, 
No. 12, p. 1324). Hoh fm. covers more than halt of Olympic Peninsula. I ts 
s t ra t . position has been .so uncertain that either the entire fm. or members 
of It have been tentatively placed in Cret , pre-Cret., Jura, Trias, and even Carbf. 
During 1926 a locality was found on the coast 1 ml. N. of Hoh River, where 
strot. relationships of a t least 3 of its members are well exposed. These are 
(descending) : (1) Masalve and bedded aa., technically arkoslc graywacke, with 
many cgl. lenses, 2,000± f t . Lower Mio. fosslla; uncon. on (2) aoft, thinly 
bedded Ught-gray ss., 150 to 200 ft., which may be either pre-Temblor Mio. 
or Ollg.; (3) gray ah. with a few sandy and cgl. lenses, 1,000 ft. exposed. 
There ia evidence No. 3 of above section Is oldest Hoh merab. expoaed anywhere 
along coast ot Olympic Peninsula. No fossUs were found in it tha t are definite 
age markers, and it may be either pre-Temblor Mio. or Ollg. The Hoh fm. 
underlies QuUiayute fm. 

Hoing sandstone. 
Silurian: Central eastern Iowa. 

W. H. Norton, 1928 (Iowa Geol Surv. voL 33, pp. 30-31, 431). Hoing ss.—Sandy 
beds (chert. Is., and quartz sand) a t base of SU. Thickness in wells 8-50 ft. 
Overlies Maquoketa sh. In Des Moines well in Greenwood Park the beds are 
22 f t thick and are separated frora Maquoketa sh. by 55 ft. of la. Believed to 
correspond to typical Hoing sand of western 111. 

M. A. Stalnbrook, 1935 (Rept. 9th Ann. Field Cont Kans. Geol Soc, pp. 259, 260). 
True Hoing sand of III, which Is Dev., does not occur in Iowa. According to 
M. WeUer (letter) the Hoing sand of III is underlain by upper Davenport memb. 
(the top of Wapslpinlcon) and overlaps older beds of the Wapslpinlcon, and 
underlies Cedar VaUey Is. "Writer beUeves the Is. beneath Hoing sand is lower 
Davenport, instead of upper Davenport. Independence sh. haa aame strat . relations 
as Hoing sand of III. but can not be -said definitely to be equiv. untU fauna. If 
any, of latter Is known." 

Hoing sand. 
A subsurface unit in Colmar-Plymouth fleld, McDonough Co., central 

western 111., which has been classified as late Ord., as Sil., and as Dev. 
(Hamilton?). L. E. Workman says (Trans. IU. State Acad. Scl., vol. 
26, No. 3, p. 107, March 1934) it is Dev., and that it consists of ss. 
and sandy dol. Encountered at 417 ft. depth on J. Hoing farm, near 
Colmar, McDonough Co. (See 111. State Geol. Surv. Bull. 23, pp. 51-53, 
1917; Bull. 31, pp. 8-55, 1915; BuU. 40, p. 73, 1919.) T. E. Savage, 
1922 (111. Geol. Surv. Bull. 38, p. 268), stated it was probably derived 
from deeply weathered residual material tha t was developed on surface 
of Maijuoketa sh. during long period of land conditions that prevailed 
in the region btw. end of Maquoketa and beginning of Niagaran time. 
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a n d t h a t i t a p p e a r s n o t to h a v e been la id d o w n over ex t ens ive a r e a , 

because m a n y wel ls p a s s f rom N i a g a r a n Is. d i r ec t ly i n to M a q u o k e t a sh . 

See a lso u n d e r B o i n g ss., 1935 e n t r y . 

H o k o fo rma t ion . 

P l iocene (? ) : N o r t h w e s t e r n W a s h i n g t o n . 

A. B. Reagan, 1909 (Kans. Acad. Scl. Trans., vol. 22, p. 202). Hoko fm.—A series 
of cgls. . .300± ft. thick, occupying territory from Hoko River In its lower course 
E. to ClaUam Bay. Rests uncon. on upturned and eroded sss. and shales of 
Clallam fm. The boulders contain Mio. fossils. The fm. is certainly pre-Plelst., 
so that evidence places it in PUo. [Relations to Qulnault^ifm. and his Raft 
River fm. not explained.] 

R. Arnold and H. Hannibal, 1913 (Am, Ph i l Soc. Proc, vol. 52, p. 604). The 
Hoko River Plio,, so called, of Reagan is an area of Monterey sa, and cgl. uncon, 
on Aatoria series. 

H o l b r o o k s a n d s t o n e . 

L o w e r T r i a s s i c : E a s t e r n A r i z o n a ( H o l b r o o k r e g i o n ) . 

D. Hager, 1922 (Mg. and Oil Bul l , vol 8, Nos. 1, 2, 3, Jan., Feb., Mar., pp. 26, 
33-34, 73, 81-94). Holbrook ss.—Thinly cross-bedded sss. with a few sh. inter
calations; the sa. dark gray on fresh fracture and contains black specks and 
mudstone pellets; all weathers dark red and changes laterally to massive cross-
bedded sa. Top memb. of Moenkople fm. In Holbrook area. Exposed In form 
of cliffs just N. of railroad btw. Winslow and Holbrook. Uncon. underlies 
Shinarump cgl and lies on red gypalferoua shales of the Moenkople. 

t H o l d e n g r o u p . . 

P e n n s y l v a n i a n : N o r t h w e s t e r n M i s s o u r i . 

(H. C. Broadhead, 1873 (Mo. Geol. Surv. Prel. Rept. on Iron Ores, pt, 2, pp. 
189, 194). Holden group.—Shales, Iss,, and sas, 59 ft. thick, including beds Nos. 
55 to 64 of detailed section of lower Coal Measures from Sedalla to Kansas City. 
Underilea Mound group and overllea Lexington group. 

I s l o w e r p a r t of P l e a s a n t o n fm. 
N a m e d for e x p o s u r e s a t Ho lden , J o h n s o n Co. 

H o l d e n v l l l e s h a l e . 

P e n n s y l v a n i a n : C e n t r a l a n d c e n t r a l s o u t h e r n Okla l ioma . 

J. A. Taff, 1901 (U. S. G. S. Coalgate folio. No. 74). Holdenville sh.—Blue and 
yellow clay sh., with thin siliceous Iss. and sss., 260 ft. thick. Underiles Seminole 

cgl and overlies Wewoka fm. 

N a m e d for Holdenvl l le , H u g h e s Co., w h i c h is loca ted on t h e sh . 

H o l d e r n e s s f o r m a t i o n . ( I n M e s a v e r d e g roup . ) 
U p p e r C r e t a c e o u s : N o r t h w e s t e r n C o l o r a d o ( T a m p a coa l field). 
M. R. Campbell, 1931 (Tentative correlation of named geologic units of Colo., com

plied by M. G. WUmarth, U. S. G. S. separate char t ) . Holderneaa fm.—N. of Yampa 
River mostly friable ss. 2 0 0 ± ft. thick, hut S. of that stream thickens rapidly to 
W. to 900 ft, and Includes beds of massive ss,, sli,, and coal Is thickest in Holder
ness Gulch, Daton Peak quad, la top fra, of Mesaverde group in Yampa coal field. 
Underilea Lewis sh. and overlies Twentyraile ss. 

H o l d r e g e f o r m a t i o n . 

P l e i s t o c e n e ( N e b r a s k a n ) : S o u t h e r n N e b r a s k a . 

A. L. Lugn and G. E. Condra, 1932 (Geol. Soc. Am. Bul l , vol. 43, No. 1, p. 190). 
Holdrege fm. (Nebraakan).—Lowermost gravel-sand deposit in southern Nebr., 
50 to 100-1- f t thick. Conformably underlies Fullerton fm. (Aftonian). 

A. L. Lugn, 1934 (Nebr. State Mus. vol. 1, Bull. 41 , pp. 326, 342-344). Holdrege 
fm.—Largely fluvial inwaah-outwash depoaita of sand and gravel, generaUy coarse 
near base and finer tow^trd top. Thicknesa 0 to 120± ft. Is = Nebrnskan till ahd 
David City fm., both .of Nebraskan age. Not known to outcrop in Platte River 
valley or south-central Nebr. May be exposed at some places along Republican 
VaUey. Is certainly exposed at several places in Niobrara Valley. Is known 
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almost entirely frora well logs. Underlies Fullerton fm. and rests uncon. on 
Tert. or Cret. Occurs more or less continuously over area of 15,000+ sq. mi. 
Named for tbe Trees deep test for oU and gaa near Holdrege, Phelpa Co. 

Hole- in- the-Wal l m e m b e r . 
P r e - C a m b r i a n ( B e l t s e r i e s ) : N o r t h w e s t e r n M o n t a n a ( G l a c i e r N a t i o n a l 

P a r k ) . 

C. L. and M. A. Fenton, 1931 (Jour. Geol, vol 39, No. 7, pp. 670-679). Hole-in-the-
Wall memb.—Basal memb. ot Boulder Pass fm. Consists of (descending) : (1) 
Metargillite, medium-bedded, finely banded, green, with large ripple marks In upper 
part and Collenia in lower part, 16 ft . ; (2) metargillite, qtzite, and minor cgl. 
beds, main mass being of red to buff sandy metargillltes, mud-cracked, ripple-
marked, and In spots cross-bedded, well exposed on slope above Granite Park 
chalet, 300 to 350 f t ; (3) argllllte, green to buff, finely banded, grading down into 

.gray-buff arglll. Is., mud-cracked and ripple-marked, 75 ft. Overlies Slyeh fm., 
nnd underlies Purcell lava. [Derivation of name not stated but probably Hole-Lo-
the-Wall Falls, Flathead Co.] 

t H o l i k n u k se r ies . 

U p p e r C r e t a c e o u s : S o u t h e r n A l a s k a . 

J. E. Spurr, 1900 (U. S. G. S. 20th Ann. Rept , pt. 7, pp. 159-161, 182). Boliknuk 
aeriea.—Alternating beda of ss., arglll. or siliceous Is., sh., and arkoae ; cgl at base 
containing pebbles apparently derived from uncon. underlying Tachatna series. 
Some planta and invertebrates. Referred to Cret. Easentially contemp. with 
Kolmakoff aeries. [Apparently named for Hollknuk River.] 

G. C. Martin, 1928 (U. S. G. S. Bull. 776, chart opp. p. 474), referred theae rocks to 
Upper Cret. and discarded the name. He stated that they are W. continuation of 
part of Spurr's Kolmakoff series. 

H o l l a n d s a n d s t o n e . 

L o w e r D e v o n i a n : N o r t h w e s t e r n Ohio. 

E. Orton, 1888 (Ohio Geol. Surv. vol. 6, p. 20) and 1890 (Ohio Qeol. Surv. 3d Organi
zation, 1st Ann. Rept , p. 24). Monclova or HoUand as. occupies same position in 
series as Sylvania ss. 

N a m e d for H o l l a n d , L u c a s Co. 

H o l l a n d sand . 

A s u b s u r f a c e s a n d o c c u r r i n g b tw. B ig l ime a n d Oswego l i m e i n v i c in i ty of 
Oche l a t a , N. E . Okla. , a n d c o r r e l a t e d w i t h L a b e t t e sh. ( P e n n . ) . 

H o l l a n d P a t e n t . 
Uppe r O r d o v i c i a n : E a s t e r n N e w York ( M o h a w k V a l l e y ) . 
R. Ruedemann and G. H. Chadwlck, 1935 (ScL, n. s., vol. 81, No. 2104, p. 400). 

Holland Patent Introduced for upper. Utica or zone of Climacograptus pygmaeua In 
Mohawk Valley. 

H o U e n b e r g l imes tone . ( I n S u m n e r g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. BuU. 8, 2d s e t , pp. 63-66). 
Only a few ft. of basal part of Pearl sh. Is exposed in Nebr., but a short distance S. 
of State line, as. btw. HoUenberg and Hanover, Washington Co., Kans., Its lower sh. 
and a Is. capping this sh. are well shown, from which we have traced them south
ward to near Okla. line. A second is., 18 to 20 ft. above the HoUenberg bed, 
outcrops a t some places. The lower sh. memb. ot Pearl sh. Is 38 to 40 ft. thick 
in northern Kans. and about 50 ft. farther S. in Kans. The HoUenberg la. (named 
for exposures along the Little Blue 3'/4 m l SE. of HoUenberg) is very persistent 
and a good horizon marker, 3 to 4 ft, thick. It Is a gray fosslUferous zone which 
forras large yellowish flat blocks. In places it ia fllled with Forarainlfera, ostra-
codes, and 3 genera of sraall gastropods. 

R. C. Moore, 1936 (Kans. Geol. Soc 10th Ann. Field Cont Guidebook, p, 12), re
stricted Pearl sh. to beds beneath this Is., applied Newbern sh. to the beds overlying 
this Is., and treated the Is. and his Newbern sh. a s lower par t of Donegal Is. (new). 
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H o U i d a y sha le . 
C. [R.] Keyes, 1924 (Pan-Am. Geol, vo l 41, p. 38). HolUday »Ao(««.—Shales, 900 f t 

thick, compoalng Pintoan seriea, the baaal dlv. of Cambric section in Utah. 
[Derivation of name not stated.] 

H o l l i s q u a r t z i t e . 
P r e - C a m b r i a n : E a s t e r n A l a b a m a ( L e e C o u n t y ) . 

G. I. Adams, 1926 (Ala. Geol. Surv. Spec Rept. No. 14, map, pp. 33-34). Hollia 
qtzite.—Qtzite, In places having nature of quartz schists, exposed at and near 
HolIls, Lee Co., and 10 ml. to SW. No fossils. Infolded in Archean rocks. 
Tentatively assigned to Algonkian. 

I n v iew of f ac t t h a t " A r c h e a n s y s t e m " a n d " A l g o n k i a n s y s t e m " h a v e been 

d i s ca rded , t h i s fm. i s n o w classifled by U. S. Geol. S u r v e y a s p r e -Camb . 

HoUow do lomi te . ( B u r l e d . ) 
S i l u r i a n ( N i a g a r a n ) : C e n t r a l K a n s a s ( H a r v e y C o u n t y ) . 

L. A. Johnston, 1935 (Tulsa Geol. Soc. Digest, 1934, pp. 12-17, pl. 1). Hollow do l— 
Highly crystaUlne porous dol. containing many large vugs, aome of which are due 
to chemical solution of fossils. Upper part usually sandy and sometimes bas 
phosphatic inclusions. Recrystalllzatlon has destroyed raost fossils. Occasionally 
the lower part of this zone Is cherty and In such places fossils are more eaaUy 
found. This is major producing zone of HoUow field and can be traced throughout 
the basin where the Slluro-Dev. group Is present. Thickness 0^-40 ft. Few fossils. 
Microfossils resemble those of Hopklnton of aouthern IU. and lower Hunton of 
Okla. According to Laudon ia Uthologlcally slmUar to Niagaran of northern Mlsa. 
VaUey. Differs Uthologlcally from the uncon. overlying Ediger la. In 4 wells 
overlies a coarsely crystalline pink and white crinoidal Is., 10 ft. thick, resembling 
ChlmneyhlU of Okla. Was named by F. A. Bush, unpublished paper delivered before 
Tulsa S t r a t Soc. in 1933, In which Ediger la. also was proposed. 

H o l l y Creek c lay . 

L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 

H. C. Vanderpool, 1928 (A. A. P. G. Bull , vol. 12, pp. 1079-1080). Holly Creek 
Olay.—Series of nonfosslllferoua aren. rocka, 0 to 300 ft. thick, conaisting of red 
clays, thin sand beds, and gravel lenses. One gravel lentil In particular has been 
named Ultima Thule lentil. I t occura locally juat above Dlerka la, lentU. South
ward from outcrop this red series thins within a short distance, and is represented 
In La. by Iss. which form part of Glen Rose Is. I t seems desirable that this 
series of beds, occurring btw. two such well-defined marine zones, ahould have 
a diatlnct name. The narae Holly Creek Is therefore proposed, because of excellent 
exposures near Little Holly and HoUy Creeks, SE. of Dlerka,.Howard Co., Ark. The 
beda grade into underlying Dlerka la. lentil and are overialn by DeQueen la. 

H o l l y S p r i n g s s a n d . ( I n Wi lcox g roup . ) 

E o c e n e ( l o w e r ) : Miss i ss ipp i a n d w e s t e r n T e n n e s s e e a n d K e n t u c k y . 

E. N. Lowe, 1913 (Mlaa. Geol. Surv. 6ull. 10, pp. 23-25). The middle div. of 
Wilcox fm. might appropriately be called Holly Springs sands. Thickness per
haps 350 ft. Is prevailingly sanda, coarae-gralned, cross-bedded, white to 
yellow, red, or purple; micaceous; become graylah or greenish beneath the 
surface. Typically developed at and for several ml. E. of Holly Springs 
[Marshall Co., NE. Miss.-]. Underilea Grenada beds and overUes Ackerman beds, 
the lowest div. of the Wilcox. 

I n p r e s e n t u s a g e of n a m e s t h e Wi l cox is t r e a t e d a s a g r o u p a n d Ho l ly 
S p r i n g s s a n d a s m idd l e fm. of t h a t g r o u p . 

H o l m e s v i l l e sha l e . ( I n C h a s e g r o u p . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J . a Upp, 1931 (Nebr. QeoL Surv. BuU. 6, 2d s e t , p. 43) . 
Holmesville sh.—Basal memb, of Doyle fm. Type loc. 1% m l W, and "^ mi. 
N. of Holmesville, Gage Co., Nebr., where It consists ot (descending) : (1) Gray, 
red and gray, argl l l sh., 10 or 11 t t ; (2) blocky la., 1 f t ; (3) gray ah., 7 ft. 
The Is. peralsta for a conaiderable diatance into Kans. Thickneaa 20 ± ft. in 
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Nebr., increasing to 35 f t in parts ot Butler Co., Kans. UnderUes Towanda la. 
and overllea Fort Riley ia. 

H o l m e s v i l l e m o r a i n e . 

P l e i s t o c e n e : N o r t h e a s t e r n Ohio . N a m e d for Holmesv i l l e . (See G. G. Cole, 
Sci., vol. 47, p . 469, 1918, a n d G. W. W h i t e , J o u r . Geol., vol. 40, pp . 246-247, 
256, 1932.) 

Holocene . 

A t e r m t h a t h a s been app l i ed t o pos t -P le i s t . d e p o s i t s d e s i g n a t e d a s R e c e n t 
se r ies by U. S. Geol . S u r v e y a n d m o s t o t h e r geologis ts , a n d a l so a p p l i e d 
t o T e r t depos i t s . F o r f o r m e r use see B. Sinl th , N. Y. S t a t e Mus . BuU. 
300, 1935 ; fo r l a t t e r u s e see J . B . P e r r y , B o s t o n Soc. N a t . H i s t . P r o c , 
vol. 15, 1872, p . 55. T h e t e r m w a s a d o p t e d by P o r t u g u e s e C o m m i t t e e of 
1885 In t . Geol. Congress , b u t h a s se ldom been used in U n i t e d S t a t e s . 

H o l s t o n m a r b l e . (Also H o l s t o n l i m e s t o n e . ) ( I n B l o u n t g roup . ) 
L o w e r O r d o v l c l a u ( C h a z y ) : E a s t e r n Tennes see , w e s t e r n N o r t h Ca r o l i na , 

a n d w e s t e r n Vi rg in i a . 
A. Keith, 1895 (U. S. G. S. KnoxvlUe folio. No. 16, map). Holston marble.— 

[Described on map legend a s : "Lentils of variegated marbles of many colors In 
blue and gray Is." The name does not appear In columnar section or in text 
of thia folio, but marble beda in Chiekamauga Is. are briefly described.] 

A. Keith, 1901 (U. S. G. S. Maynardville folio. No. 75, p. 3) . Holston marble.—In 
lower part of Chiekamauga fm. are many beds of more or less coarsely crystalline 
marble. Theae do not appear NW. of Clinch ayncllne, except In a moat local way. 
In that syncUne and southward, however, marble la usually "well developed In all 
areas of the fm. On account of distinctive appearance and economic iraportance is 
mapped under name of Holston marble. Is 600 to 050 ft. thick near Clinch Mtn 
nnd thlna in all directions from tha t area. The position of the marble beds In 
the Is. varies much from place to place. Usually there Is considerable thicknesa 
of blue and gray Is. below the marble ; N. of Clinch Mtn, however, and on S. side 
ot Black Oak Ridge, the marble beds are thicker and rest on Knox dol Varlea 
conalderably In color from red, brown, gray, and pink, most of rock, however, 
being dark bluish gray and variegated reddish bro"wn or chocolate. Is lentil in 
Chiekamauga Is. 

L a t e r r e p t s deflne H o l s t o n m a r b l e a s u n d e r l y i n g A t h e n s sh . a n d uncon. 
ove r ly ing L e n o i r Is. U l r l ch (1929) s t a t e d t h a t in p l aces in E . T e n n . a n d 
S W . Va. h i s n e w l y p roposed W h i t e s b u r g Is, I n t e r v e n e s b tw . A t h e n s sh . 
a n d H o l s t o n m a r b l e . T h e H o l s t o n Is now in mos t a r e a s t r e a t e d a s a 
d i s t i nc t fm. lu B l o u n t g roup , i n s t e a d of a s a m e m b . of C h i e k a m a u g a Is., 
wh ich Is be ing r a p i d l y sp l i t u p i n to s m a l l e r un i t s , a s m o r e de taUed w o r k 
is done . 

N a m e d for e x p o s u r e s on H o l s t o n R ive r , K n o x Co., T e n n . 

H o l t sha l e . ( I n T o p e k a l imes tone . ) 
P e n n s y l v a n i a n : N o r t h w e s t e r n Missour i , s o u t h e a s t e r n N e b r a s k a , n o r t h 

e a s t e r n K a n s a s , and s o u t h w e s t e r n I o w a . 

G. B. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 42, 52, 53). HoU .ih.—A 
thin but persistent bed of sh. in Topeka Is. merab. of Shawnee fm. Is bluish and 
arglll. above and black and fissile In middle and lower parts. Thickness in Nebr. 
1-2V., ft.; In Iowa 1% f t ; In Kans. 2 '^ f t ; at Forest City, Mo., 2% ft. Under
lies Coal Creek Is. bed and overlies Dubois Is. bed, all Included in Topeka Is. 
Named for good exposures In Holt Co., Mo,, just below Forest City and NW, ot 
Oregon. 

H o l t m o r a i n e . 
P le i s tocene ( W i s c o n s i n s t a g e ) : N o r t h w e s t e r n M i n n e s o t a . 
F. Leverett, 1932 (U. S. G. S. P. P. 161, pp. 117-118). Village of HoU, Marshall 

Co., stands on this moraine. 
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Holtsclaw sandstone. (In Osage group.) 
M i s s i s s i p p i a n : W e s t e r n a n d uor t l io ru K e n t u c k y a n d s o u t h e r n I n d i a n a . 

C. Butts, 1915 (Ky. Geol. Surv., 4th ser.. vol. 3. pt. 2. p. 151). Holtsclaw ss.— 
Blulsh-gray or bufflsh. loosely cemented soft fine-grained thick-, to massive-bedded 
63., 15 to 25 f t thick in Jefferson Co., Ky. Top fm. of Osage group. Underlies 
Warsaw Is. and overlies Rosewood sh. Is "Knob" ss. of early repts. Contains 
Keokuk tossils. 

E. R. Cumlngs, 1922. [See under Rosewood sh.] 
P. B. Stockdale, 1931 (Ind. Dept. Cons., Dlv, Geol, Pub. 98, pp. 54, 124), abandoned 

this name. See summary of book cited, under Carwood fm. and Rosewood sh. 

N a m e d for H o l t s c l a w Hl l l , Jef ferson Co., Ky . 

H o l y Cross schis t . 
P r e - C a m b r l a n : C e n t r a l C o l o r a d o (Sav\"atch R a n g e ) . 

J. T. Stark and F. F." Barnes, 1935 (Colo, Scl. Soc. Proc, vol. 13, No, 8, pp. 
4f<>—479, map). Sawatch and Holy Cross schists.— [Mapped separately, but de
scribed together, as follows:] Foliated rocks, ranging from dense black blotite or 
hornblende schists, through banded Injection gneisses, to granitoid rocks with only 
faint traces or "ghosts" of schist remnants, are by far the most abundant 
rocks of Sawatch Range. These various types of foliates are everywhere grada
tlonal one Into another, the type depending upon extent to which the original 
metamorphosed sediments have been invaded and replaced by granitic juices, 
stringers, and sills of Pikes Peak or Silver Plume masslvea. In extreme cases 
aU traces of schlstoslty have been removed, resulting in a thoroughly granitoid 
rock. All outcrops that retain any evidence of original schistose character have 
been mapped as schist. The Sawatch and Holy Cross schists are separated more 
on basis of field appearance than on any difference in origin or composition. 
The Holy Cross schist is universally and Intimately Injected by stringers and 
sills of brilliant pink pegmatite, and Is distinct In appearance from Sawatch 
schist, in which the pegniatite is commonly white or gray. Not known on what 
the difference, of • color Is based, since Silver Plume massive Is apparently re
sponsible for injection of both types of schist. Are pre-Camb. and raay belong to 
Idaho Springs fm. [The Mountain of the Holy Cross occura In mldat of mass 
mapped as Holy Cross schist and migmatite. The other schist seems to have been 
named for Sawatch Range.] 

Ho lyoke f o r m a t i o n . 
P r e - C a m b r l a n ( u p p e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e 

d i s t r i c t ) . 

M. E. Wadsworth, 1890 and 1891 (Lake Superior along the south shore, by Julian 
Ralph, pp. 77-99; 1st cd . 1890; 2d efi.. 1891). Holyoke fm.—Cgla., qtzites, and 
schists of Cascade, Republic, Holyoke, and elsewhere in Marquette d is t Overlies 
Republic fm. and uncon. underlies I'otsdam ss. 

M. E. Wadsworth, 1,S93 (Mich. Gcol Surv. Rept. 1891 and 1892, pp, 63-66). 
Holyoke fm.—Qtzite with csjl at base. Uncon. underlies Negaunee fni. and un
con. overlies Mesnnrd fm., which is believed to be uncon. on Republic fm.. but 
which may be sarae as Republic fni. [On later pages of this vol. Holyoke fm. 
is defined as restin.:r uncon. on Republic fm. and as • including at base a cgl 
they called Holyoke cgl.] Named for occurrence at Holyoke. In Cascade range. 

J. M. Clements. 1899 i U, S. G. S. Mon. 36, p, 20), Upper Marquette aeriea is 
Wadsworth's Holyoke fm. 

See a lso C. R. Viin Hise a n d C;. K. Le i th , 1909 (U. S. G. S. Bul l . 360, pp . 
HrH-149). 

Ho lyoke d i a b a s e . ( I n N e w a r k g roup . ) 

Upper T r i a s s i c : C e n t r a l JMassnchusotts a n d Connec t i cu t . 

B. K. Emerson, 1891 (Geol. Soc. Am. Bull , vol 2. pp. 461-4.56). The sheet of 
Holyoke diabaxe came up through n fissure In Chicopee sh. and flowed westward 
out over Longmeadow bxownstone and .Sugarloaf arkose. Greatly thickens to W. 

B. K. Eraerson. 1898 (U. S. G. S. Holyoke folio. No. 50 ; see also U. S. G. S. 
Mon. 29). [See 1898 entry under Longmeadow ss.] Is "main sheet" of Percival 
Thickness 350 to. 400 ft. Is older than Harapden diabase. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597. pp. 92. 94, 97, 26.5-271), After 
Talcott diabase had been deeply covered, the accumulation of sediment was again 
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interrupted by an eruption of lava through a fissure ou the earth's crust, which 
opened along bottom of the basin. The lava fiowed E. and W. on bottom of the 
hay, and solidified Into a sheet which may have been 2 or 3 mi, wide and about 
400 ft. thick In Its thickest central part. This Is the "main sheet" and is 
called Holyoke diabase. This sheet was covered with sand and mud layers to 
a considerable thickness when Harapden diabase ("posterior bed"') outflowed. At 
N. the same buff arkoae that underlies Holyoke diabase also rests on It. Tbe 
diabase continues to rest on Sugarloaf arkose to Holyoke, and from there to 
S. line of State it rests on Longmeadow ss. and Chicopee sh. The "Deerfleld" 
diabase Is a sheet of Holyoke diabase. The Holyoke Is a fm. In Newark group. 
Named for occurrence In Mount Holyoke Range. Mass. 

Holyoke conglomerate. 
Pre-Cambrlan (middle Huronion) : Northwestern Michigan (Marquette 

district) . 
See 1893 Item under Bolyoke fm. 

Holzmark sand. 
A subsurface sand lu Fayette ss. (Eocene) of Pettus dist., Tex. 
(See A. A. P. G. Bull., vol. 15, No. 7, pp. 780, 781, 1931.) 

Home Creek limestone member (of Caddo Creek formation). 
Pennsylvanian: Central and central northern Texas. 
N. F. Drake, 1893 (Tex. Geol Surv. 4th Ann. Rept , pt, 1, pp. 387. 398). Home 

Creek bed.—Ls., 25 to 50 ft. thick, triable In upper part, massive blue beds In 
lower part, and some clay and ss. ; one clny bed 10 to 30 ft. thick to N." Is 
memb. of Canyon dlv. Overlies Hog Creek bed and underlies Bluff Creek l>ed. 

C. S. Ross, 1921 (U. S. G. S. Bull. 726G, p, 300). Home Creek Is. memb. of Co/iiyon 
fm.—Is 40 ft. thick In Lacasa area. Consists of 3 lss. separated by shales. Is top 
memb. of Canyon fm. Replaces PlummGr"s "E.^stland" Is., which name is pre
occupied. Town of Caddo, Stephens Co., is built on this Is. 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol 30, pp. 24, 31 , ' 36 ; Unlv. 
Tex. Bull. 2132, pp. 118-1). Home Creek Is., a series of thin lss. 10 to 50 ft. 
thick, forming top memb. of Caddo Creek fm. from Llano Mtns NE. into Young 
Co. ; but to NE. of Finis, Jack Co., it can not bo traced with certainty, because 
it changes laterally into calc. sands. Overlies Hog Creek sh. memb. in both 
Colorado River and Brazos River valleys. 

N a m e d for H o m e Creek , C o l e m a n Co. 

H o m e r l i m e s t o n e m e m b e r (of W a y a n f o r m a t i o n ) . 

C r e t a c e o u s ( L o w e r ?) : S o u t h e a s t e r n I d a h o . 

G. R. Mansfield, 1921 (Geol Soc. Am. Bul l , vol. 32, pp. 249-266), referred 4 times 
(and showed its distribution on geol. map) to Homer /.s. memb. of Wayan fm.. 
Lower Cret. (? ) , SE. Idaho, but did not define it. In Jour. Geol, vol, 29, 1921, 
pp, 458, 459, Mansfleld casually referred twice to same unit, and also mapped it. 

G. R. Mansfleld, 1927 (U. S. G. S. P. P. 152, p. 107). Homer Is. memb. of Wayan 
fm.—Occurs In NE. part of Cranes Flat quad, and extends into adjacent regions 
N. and E. I ts atrat . position is not known definitely. Ordinarily the surface 
underlain by it is strewn with white pieces of rock, which by their arrangement 
on the slopes suggest the atti tude of the beds. Ixically, as on slope NE. of Sugar-
loaf Mtn, the Is. forms massive ledges. At this place some of upper beds are dull 
gray, coarsely crystalline, and cro^'ded with poorly preserved fossils [listed]. 

Named for e x p o s u r e s In val ley of H o m e r Creek , C r a n e s F l a t quad . 

H o m e r l imes tone m e m b e r (of Ho ldenv i l l e s h a l e ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( P o n t o t o c C o u n t y ) . 

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 104-105). [Name was also used 
by Morgan, but not defined. In Okla. Geol. Surv. Circ. No. 12, p l , p. 9, 1923.] 
Homer Is. memb.—Dark-gray or almost black Is.,' constituting a reef of Chaetetea 
In NE. part of Stonewall quad. To S. Fusulinas appear In the Is., become abun
dant, and the Is. finally changes to almost a pure Fusulina Is. Is In lower par t 
of Holdenvllle fm., 17 to 70 ft. below Sasakwa Is. memb. 

Named for e x p o s u r e s V^ nil. W. of H o m e r School, In sec. 25, T. 4 N., R. 6 B., 
S tonewa l l quad . 
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H o m e s t a k e l i m e s t o n e . 

C a r b o n i f e r o u s : S o u t h w e s t e r n U t a h ( I r o n S p r i n g s r e g i o n ) . 

C. K. Leith and E. C. Harder, 1908 (U. S. G. S. Bul l 338, p, 24). Homestake U.— 
Carbt Is., 50 to 500 ft, thick, uncon, underlying Pinto sa. (Upper C r e t ) . [Mapped 
at and around Homestake mine. Iron Springs quad.] 

H o m e s t a k e f o r m a t i o n . 

P r e - C a m b r l a n : S o u t h w e s t e r n S o u t h D a k o t a ( L a w r e n c e C o u n t y ) . 
J. 0. Hosted and 'L. B. Wright, 1923 (Eng. and Mln. Jour.-Press, vol. 115, pp. 79.3-

799, 836—843, with maps). Homestake fm.—Cumralngtonlte and chlorltic schists, 
with contorted quartz stringers ; in places doloraltic. Outcrops usually red and 
m.assive, the red color due to Iron oxide. Greater part of fra. Is curamlngtonite 
schist. Original fm. was a siliceous, ferruginous, dolomitic Is., somewhat banded 
and in places well preserved. Underlies Ellison fm. Thickness 70 ft. Believed 
to be of Keewatln age. 

D e r i v a t i o n of n a m e no t s t a t e d , bu t p r o b a b l y is H o m e s t a k e mine . L e a d d i s t 

H o m e w o o d s a n d s t o n e m e m b e r (of Po t t sv i l l e f o r m a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d , e a s t e r n Ohio, and 

n o r t h e r n W e s t Vi rg in ia . 
I. C. White, 1878 (2d Pa. Geol. Surv. Bept. Q, p, 67). Upper Homewood ss.—Top 

raemb. of Beaver River group. Is a moaslve yellowish white conglomeratic ss., 
75 to 1.55 ft. thick. Is separated from overlying Brookville coal by 4 ft. of flre 
clay. Is 135 ft. thick at Homewood Station, Beaver Co., Pa., where it cuts out 
overlying Clarion coal group up to a higher horizon than Ferriferous (Vanport) Is. 
Llea 20 to 80 ft. above Connoquenessing (Lower Homewood) ss. [The Upper 
Homewood S3, of above rept has for many years been called Homewood ss. memb. 
of Pottsville fm.., the use of Lower Homewood for the Connoqueneaaing sa. having 
been discontinued.] 

J . P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp, 308-316). Tiedmont (Upper 
Homewood) as. underlies Brookville coal and is separated from underlying Mount 
Savage coal by 20 to 80 ft. of ah. 

H o m e w o o d ( L o w e r ) s a n d s t o n e . ( I n K a n a w h a f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

C. E. Krebs and D. D. Teets, Jr. . 1916 (W. Va. Geol Surv. Rept. Raleigh and western 
parts of Mercer and Summers Counties, p. 50). Lower Homewood ss.—Underlies 
Stockton A coal and overlies Stockton coal Thickness 48 ft. 4 In. 

t H o m i n y f o r m a t i o n . 
P e n n s y l v a n i a n a n d P e r m i a n : C e n t r a l - n o r t h e r n O k l a h o m a . 

C. N. Gould, 1905 (U, S, G, S. W. S. P. 148, map). [In this rept an area in ME. 
Okla. Is mapped as Hominy fm., but text does not mention the name. Page 32 
of rept, however, states t h a t : Tlie fras. exposed In Hominy d is t include the south
ern extension into Okla. of Pottawatomie, Douglas, Shawnee, Wabaunsee, Cotton
wood, and Neosho fms. of Kan.sas geologists, and have a thickness of over 1,500 f t 
In 1906 (U. S. G. S. Bull. 298, p, .252) M. L. Fuller and S. Sanford published a 
description of a well near Cleveland, Pawnee Co., Okla., which contains the follow
ing s ta tement : The rocks outcropping for 25 mi. W. and E. and 40 ml. N. have 
been grouped together as Hominy fm. (Penn.), Including Pottawatomie, Douglas, 
Shawnee, Wabaunsee, C'ettonwood and Neosho fms. of Kansas geologists, and have 
a thlckuess of over 1,500 ft.] 

N a m e d for H o m i n y , Osage Co. 

H o m i n y s a n d . 

L o w e r ( ? ) O r d o v i c i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) a n d 

e a s t e r n O k l a h o m a ( T u l s a and O k m u l g e e C o u n t i e s ) . 

L. H. White, 1920 (Okla. Geol. Surv. Bull ^OB, pp. 8, 13-14). "Burgen" sn. 
("Hominy" sand).—The "Burgen" ss. was first called "Hominy" .sand because it 
was thought to be principal source of deep production around town of Hominy, 
Osage Co. Since that time, however, it has developed that most of that pro
duction was probably coming from the underlying "Siliceous" Is, The "Burgen" 
S3, uncon. overlies Arbuckle Is. ("Siliceous lime") and underlies Tyuer fm. 
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B. W. Clark, 1926 (Okla. Geol Surv. Bull. 40F). The Hominy aand lies a t depth 
ot 2,880 f t in sec. 19, T. 14 N., R. 13 E., and at 3,548 ft. in sec. 33, T. 13 N., 
R. 11 E. 

F. C. Bdson, 1927 (A. A. P. G. BuU., vol. 11, p. 969). "Hominy" as. underUes Tyner 
• fm. and uncon. overlies Siliceous Is. 

W. F. Cloud, 1930 (Okla. Geol Surv. Bull. 40RR). Burgen ("Homintf) aand Is 
10-75 ft. thick in Tulsa Co. It lies on weathered surtace of Arbuckle Is., and 
consists of hard massive ss., Ught gray to yeUowish brown. 

Hominy lime. 
A subsurface Is., of Penn. age, in central northern Okla. that is supposed to 

correlate with Lecompton Is. memb. of Pawhuska fm. and to be same as 
tPawhuska lime. 

Honaker limestone. (In Virginia, Honaker dolomite.) 

Middle Cambrian: Southwestern Virginia, northeastern Tennessee, and 

western North CaroUna. 

M. R. Campbell, 1897 (U. S. G. S. TazeweU folio. No. 44, p. 2) . Honaker la.—Varies 
in character from Blue flaggy la. t o dark Impure la. and maaaive gray do l Thick
neaa 900 to 1,000 ft. Overllea Russell fm. and underiles Nollchucky sh. West 
of this quad, the Slonaker Is. Is subdivided by a small band of calc. sh. (Rogers-
viUe sh.) into two distinct lss., the upper of which has been named MaryvlUe 
and the lower Rutledge Is. In passing eastward the RogersvlIIe ah. becomea more 
and more calc. until, on W. edge of this quad, the three blend Into a aingle Is. 
with about same thickness as the aggregate farther W. 

Named for exposures at Honaker, Russell Co., Va. 

Honaker sand. 
A subsurface sand in southern San Juan Co., SE. Utah, that Ues in Hermosa 

fm. (Penn.). Is reported to occur just below water level at foot of 
Honaker Trail. 

Hondo sandstone member (of Chupadera formation). 
Permian: Southeastern New Mexico (Pecos Valley region). 
W. B. Lang, 1937 (A. A. P. G. BuU., vol 21, No. 7) . Chupadera fm. of Pecos 

Valley region here divided into (descending) : (1) San Andrea la. memb. (replaces 
Picacho Is. of Fiedler and Nye) ; (2) Hondo as. memb., and (3) Yeso memb. The 
Hondo ss. consists of coarse white quartz grains, variably streaked yeUowish to 
brownish red and cemented by Iron and Ume. In places It Is cross-bedded, and 
Iron concretions and nodules are abundant in. upper part. Thickness usuaUy 
50 ± ft. Has been commonly referred to in the fleld as "Glorieta ss.," but It has 
never been definitely shown that this ss. is whoUy or in part the ss. of Glorieta 
Mesa. Crops out near bottom of valley of the Hondo and Its tributaries. Of 
great value in subsurface correlation. [The adoption of Hondo ss. memb. involves 
a slight redefinition of both San Andres Is. and Yeso aa originally defined and 
heretofore used.] 

Honerlne limestone. 
Miners' local name for an ore-bearing Is., 8( to 12 ft. thick, in lower pa r t of 

Oquirrh fm. (Penn.), Stockton d is t , central northern Utah. Lies 40 ft. 

below Maverick Is. of miners and 10 f t above their Little Honerlne Is. 

Exposed in Honerlne claim. (See U. S. G. S. P. P. 173, 1932.) 

Honesdale sandstone group. (In Catsklll formation.) 

Upper Devonian: Northeastern Pennsylvania. 

I. C. White, 1881 (2d Pa. Geol Surv. Rept. G,, pp. 60-68, 132, 140). Honesdale ss. 
group.—Underlies Cherry Rldge group and overlies Montrose red sh. At Hones
dale, Wayne Co., Is easily divisible Into (deacendlng) : Honesdale white ss., 25 
ft . ; Honesdale red ss., 40 ft. ; Honesdale gray sa., 25 to 50 ft. At Montroae, 
Susquehanna Co., this group of rocks forms the high bank pear Fair Grounds, but 
no division can be made. Montroae aas. ia a term I have freely employed In my 
townahlp repta, uncertain how much of the aectlon In hilltops around Montrose 
(over the red sh.) ought to be restricted to Honesdale ss. group. Vanuxem in 
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1844 applied term Montroae aa. (Oneonta) to distinguish one dlv. of his Catsklll, 
but seems to have looked upon It as lowest div. of the fm., whereas I find 500 ft. 
of Catsklll measures still beneath drainage level at Montrose. [On pp. 132 and 
140 he saya Honesdale sa. seriea of Wayne Co. is aame as Montrose series of 
Susquehanna Co.] 

I. C. White, 1882 (2d Pa. Geol. Surv. Rept G,). Honesdale ss. group Is 500 ft. 
thick near W. line of Monroe Co. and 987 ft. thick on Lehigh River. [Another 
rept gave thickness of 987 f t ] 

B. Wlllard, 1938 (Geol Soc Am. BuU., vol 47, No. 4, pp. 571, 581-584, 606), de
scribed geographic distribution and fossUa of nonmarine Honesdale ss., aa he caUed 
it, and replaced Montrose red sh. ot White with Damascus red sh., the name Mont
rose being preoccupied In N. Y. He stated : Honesdale aa. underUea Cherry Rldge 
red beda, overlies Damascus red sh., and passes into marine be-ds to west. 

H o n e y C r e e k l i m e s t o n e . 

U p p e r C a m b r i a ' n : C e n t r a l s o u t h e r n O k l a h o m a ( A r b u c k l e a n d W i c h i t a Moun

t a i n s ) . 

E. O. UUlch, 1911 (Geol Soc. Am. BuU., vol 22, pp. 624, 842, 661, 666, pl. 27). 
Honey Creek Is. memb. of Reagan sa.—Certain thin Iss. originally included In 
basal part of Arbuckle Is. but now transferred to underlying Reagan fm. Is calc 
upper part of the Reagan. [Thickness and type loc. not stated.] 

H. D. Miser, 1928 (Okla. geol map), followed Taff's original deflnitions of Arbuckle 
Is. and Reagan ss. and included this la. in Arbuckle la. 

E. O. Ulrlch, 1932 (Geol. Soc Am. BuU., vol. 43, No. 3, pp. 742-|-). The beds 
formerly called by writer Honey Creek Is. memb. of Reagan as. are here raised 
to rank of fm. and called Honey Creek fm. Named for Honey Creek, a tributary 
of Waahlta River which rises in Arbuckle Mtns and fiows northeastward around 
W. end of East Timbered HUls. Along Honey Creek, on S, side of East Timbered 
HUls, in sec. 1, T. 2 S., R. 1 E., Okla., the upper part of Honey Creek fm. con
slsta of 44 ft. of thln-hedded argill. and shaly Is., often yeUow, with some cgl, 
probably Intraformational, (the Ptyohaspis zone), which is absent Vt, m l E. of 
Honey Creek. The lower part consists of 80 ft. of uneven plates of crystalline Is., 
many of them very fossUlferoua, separated by clayey and more or less glauconitic 
seams, with grains of glauconite scattered through the Iss. Trilobites of Ptero-
cephalia zone are abundant in lower 20 f t , and Eoorihia zone next above; also 
a layer with crlnold fragments near base and another or two in upper third. 
In this aectlon the Honey Creek Is uncon. overlain by Royer fm., the intervening 
Fort Sill fm. being abaent, and is aeparated from underlying Reagan as. by a 
hiatus corresponding to Cap Mtn fm. of [central] Texas. In Wichita Mtns the 
fm. is 250 ft. thick. 

T h e U. S. Geol. S u r v e y h a s a d o p t e d B o n e y Creek Is. ( U p p e r C a m b . ) a s a 
d i s t i n c t fm., for t h e t h i n s a n d y lss. t h a t fo rm b a s a l p a r t of Arbuck l e Is. 
a s deflned by Taff in W i c h i t a Mtns , Okla., b u t in A r b u c k l e Mtns , Okla. , 
o lde r lss. come in be low t h e H o n e y Creek . T h e l a t t e r is 124 ft. t h i ck a t 
t y p e loc. I t does not i n c l u d e t h e 60 ft. of ca lc . sss . w h i c h Taff t r e a t e d as 
top memb . of R e a g a n ss . (See C. L. D a k e a n d J. B r idge , Geol. Soc. Am. 
Bull . , vol. 43, No. 3, pp. 725-741.) 

C. E. Decker, 1933. (See under Timbered Hills group.) 

Honna formation. 
Cretaceous: British Columbia. 
J. D. MacKenzie, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 44). 

Honolulu volcanic series. 
Pleistocene (middle? and late) and Recent (?) : Hawaii (Oahu Island). 
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii : Dlv. Hydrog. 

Bull 1). Most of Honolulu volcanic series lies at or near city of Honolulu. 
It rests with great eroslonal uncon. on Koolau volcanic series, of Tert. and possibly 
early Pleist. age.- It haa been aubdivided Into the following mapped subdivlalona ; 
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Recent or latest Pleiat. lavas and pyrociastlcs ; 
Basalts and pyro-exploslon deposits ot Tantalus and Sugar Loaf: 

Tantalus 
basalt. 

Sugar Loaf 
basalt. 

Contemporaneous "N 
pyro-exploslon 
depoaita. LocaUy^Occur a t Honolulu 
called "black 
aand." I 

Do not 
) occur near 

Honolulu. 
Contemporaneous 

Basalts and pyrociastlcs of Koko fissure : 
Kaupo basalt. 
Kaohlkalpu volcanics. 
Koko volcanics. (Overlie Kalama 

volcanics.) : 
tuff, 
basalt. 

Kalama" volcanics. 
Manana tuff. 

Recession of sea to present level 
Late and middle (?) Pleist. lavas and pyrociastlcs. 

Pleis t ) : 
Lavas and pyrociastlcs of Waipio (60±-foot) stand of the sea and Wamalnalo 

(-1-25-foot) stand ot the sea: 
Punchbowl volcanics : 

basalt. 

(Probably all post-middle 

tuff. 
Cnstle volcanica. 
Kamanaikl basalt. 
Black Point basalt. 
Mauumae volcanics. 
Kalmukl volcanics. 
Diamond Head tuff. 
Training School volcanics 
Maunawill volcanics. 
Ainoni volcanics. 

(Overlies Diamond Head tuff.) 

(Rest on Diamond Head tuff.) 

Salt Lake tuft. Makalapa tuff. 
From different 

vents. 

Relatively 
contemporaneous, 
but erupted 

I from different 
venta. 
Occur at and 
near Honolulu. 

Halt of aea at 40-foot (?) level, known as Waialae stand. 
Lavas and pyrociastlcs of Kaena (-}-95-foot) and Lale (-p 70-foot) atanda 

of the sea ; 
Kaau volcanics : 

tuff, 
basalt. 

Ulupau tuff. 
Moku Manu volcanica : 

tuft, 
basalt 

Mukawao breccia.. 
I'all volcanica : 

basal t Relatively 
breccia. conteraporaneoua. 

Nuuanu volcanics (3 basalts). I Occur at and 
Kaneohe volcanics. near Honolulu. 
Aliamanu tuff. 
Haiku volcanics : 

basal t 
tuft. 

Knlibl volcanica. 
Rocky Hlll volcanics. 
Mokulea basalt. 
Mokapu basalt. 
Hawaiiloa volcanics. 

Recession of the .sea to a level below 55 ft. known as Kahipa stand. Erosion 

of deposits of previous stand of the sea. 
Halt of sea at 55 ft. above present sea level known as Kahuku stand. 
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H o o d o o q u a r t z i t e . 
P r e - C a m b r i a n (Be l t s e r i e s ) : S o u t h e r n c e n t r a l I d a h o (Cas to r e g i o n ) . 

C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth). Hoodoo 
qtzite.—White massive qtzite, 3,650-|-ft. thick, uncon. underlying schist of unknown 
thicknesa, beUeved to be of Algonkian age, a'nd overlying Yellowjacket fm., both 
Included In Belt series. Type loc. Hoodoo Creek. 

C. P. Ross, 1935 (U. S. G. S. Bull. 854). Hoodoo qtzite.—"White, relatively pure 
and maaaive qtzite, 2,000 to 4,000 tt. thick, overlying Yellowjacket fm. Named 
for expoaurea along Hoodoo Creek, in NW. part of Caato quad. Upper fm. 
of Belt series. A. L. Anderson suggests (Idaho Bur. Mines and Geol. Pam. 34, 
p. 10, June 1930) the rocks here named Yellowjacket fm. and Hoodoo qtzite may 
cofrespond to lower and middle members of Prichard fm. as identified by him 
in Orofino region. 

Hood R ive r cong lomera t e . 

Miocene ( u p p e r ) o r P l iocene ( l ower ) : N o r t h w e s t e r n Oregon a n d s o u t h 

w e s t e r n W a s h i n g t o n . 

J . P. Buwalda nnd B. N. Moore, 1927 (Scl, n. s., vol. 60, p. 236). Hood River fm., 
proposed for the unique cgl and ss. strata underlying Dalles fra. In Columbia 
River gorge. Heretofore called "Satsop fm." but older than typical fossiliferous 
Quat marine Satsop fm. ot Wash, coast, antf is approx. upper Mio. or lower 
PUo. Type aectlon in cut imraediately E. of Colurabia River highway bridge 
across Hood River. In E. part of gorge this cgl underlies Dalles beda and can 
be traced Into central Wash., where It Ilea a t base of Ellensburg fra. 

J . P. Buwalda and B. N. Moore, 1928 (Pan-Am. Geol, vol 49, p. 313) and 1929 
(Geol. Soc. Am. Bull , vol 39, pp. 116-117). From Ita relation to DaUes beds 
the "Satsop" of Columbia River gorge Is of equlv. or greater age and not correlative 
of (Juat Satsop fm. of Oreg. and Wash, coasts. 

J. P. Buwalda and B. N. Moore, 1930 (Carnegie Inst. Wash. Pub. 404, pp. 21, 22). 
Hood River cgl—Gravels in gorge of Columbia River, in places several hundred 
f t thick, and heretofore known as "Sataop gravels" but now known to be older 
than type Satsop of Chehalls Valley, 100 m l distant. Overllea Columbia 
River baaalt and In places underlies, probably conformably. The Dallea beda. 
Type aectlon at E. end of Columbia River highway bridge spanning Hood River, 
Just E. of town of Hood River, Oreg. Is probably a phase of The Dalles fm., 
as suggested by Bretz, but it appears to be rather distinct from the volcanic series. 

H o o k e r s l a t e . 

L o w e r C a m b r i a n ; S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) . 

A. Keith, 19,32 (Wash. Acad. Scl Jour., vol. 22, pp. 360, 402). Hooker s i — 
Notably black si. with leas cleavoge than uaiial in thia region. No fosalla known, 
but i t appears to be more cloaely aaaoclated with Lower Camb. fm. than with 
overlying Ord. fms. Underlies Lower Ord. Poultney si. with a great hiatus 
btw. and overlies Beebe Is. Named for Hooker HIU, 2 mi. N. of Castleton 
[Castleton quad.] . 

Hoopes sand . 

A subsu r f ace Ord. s and In Okla . t h a t is known by seve ra l o the r names . 
See u n d e r K i n t e r ss . 

H o o s a c s c h i s t . 

L o w e r C a m b r i a n ( ? ) : W e s t e r n M a s s a c h u s e t t s , s o u t h w e s t e r n and sou th 

e a s t e r n V e r m o n t , a n d w e s t e r n Connec t i cu t . 

B. K. Emerson, 1892 ,(U. S. G. S. Hawley sheet, 1. e., proof sheets of geol niapa and 
text intended for a geol. folio, but never completed and publiahed In that form, 
although cited in U. S. Q. S. Bull. 191. 1902). Hoosac achist.—Feldspathic mica 
achist or thin-bedded gneiaa. Underlies Rowe schist and overllea Dalton phylllte In 
Green Mtn region, Maaa., and Becket gneisa in Hawley quad., Masa. 

J. E. Wolff, 1894 (U. S. G. S. Mon. 23, pp. 23-107). Hoosac schist—Albite achist 
Conforraably overlies the cgl. on top ot Hoosac Mtn., Mass., extending northward 
for miles into Vt. Underlies Rowe schist. Is in contact with Stockbridge Is. and 
with Vermont fra. [In NW. Mass.]. 

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio. No. 5 0 ; also V. S. G. S. Mon. 29, 
PP. 68^76, pi. 34). Hoosac schist.—Albltlc sericite schist, flner-gralncd than uncon. 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 9 7 9 

underlying' Becket gneiss, and iron and potash absent. Grades into overlying 
Rowe schist. 

B. K. Emerson, 1917 (U. S. G. S. Bull 597, pp. 40-41). Hoosac schist.—A dark 
graphitic mica schist. In many places highly garnetlferous, especially at base. In a 
few places It carries staurolite and kyanlte. Is commonly porpbyritic. In N. 
part of area it becomes a gneiss. Equiv. In part at least to Berkahire schist. 
Thicknesa 1,500 ft. in Westfleld Valley; 4,000 tt. in Hoosac Mtn. Is Ord. 

Age changed to Lower Camb. (?) in 1932, because L. M. Prindle and B. B. 
Knopf, Who have studied and mapped the fm., consider It to be Lower 
Camb. or older. (Am. Jour. Scl., 5th, vol. 24, Oct. 1932.) 

Hooser shale. (In CouncU Grove group.) 
Pei-mlan: Eastern Kansas and southeastern Nebraska. 
G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. BuU. 8, 2d ser., pp. 20, 25). 

Hooser sh., new name for basal part of Easly Creek sh. of Condra 1927. It consists 
of (descending): (1) OUve sh., calc, arglll, fosslliferons, weathers buff, 2 ft.; 
(2) sh., weathered buffi, with boxwork at places, 1 ft.; (3) sh., grayish, with calc. 
concretionary sub-zone near base and reddish subzone below middle, 8 ft Thick
ness averages about 11 f t from Nebr. to Okla. UnderUes MIddleburg Is. and 
overlies Eiss Is. Type loc highway cut and ravine just E. of Hooser. 

G. E, Condra, 1935. (See under Bader la.) 

Hoover division. 
Upper Cambrian or Lower Ordo"vlcian: Central Texas. 
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept, pL 3, 

pp, Ixii, 295-308). Hoover div.—Consists of (descending) ; (1) Fine-grained gritty 
crystalline Iss.; (2) compact, thin, slabby, foaailiferous la., blue, red, gray, dull 
brownish, and yellow (called "Burnet marble" by earlier geologists, from great 
development of series near town of Burnet and neighboring parts of Bumet Co.) ; 
(3) dark fucoidal Is. Is upper dlv. of Leon series. Underlies Hinton dlv. of San 
Saba seriea and overllea, apparently uncon., Wyo dlv. 

Is a part of Ellenburger Is. 
Named for Hoover Valley, Burnet Co. 

Hoover gas sand. 
A subsurface sand of Chester (Miss.) age in Ind. that has been correlated 

with Hardinsburg ss. An older Chester sand, caUed Boover oil sand, 
has been correlated with Cypress ss. 

Hoover sand series. 
A series of subsurface Penn. sss. and interbedded strata in central and 

northern Okla., reported to be 150 to 700± ft. thick and to correspond 
approx. to Elgin ss. 

tHop Brook limestone. 
A name applied by B. K. Emerson (U. S. G. S. BuU. 159, p. 52, 1899) to 

Coles Brook Is. as exposed In bottom and steep banks of Hop Brook at 
Sodom, E. part of Berkshire Co., Mass. 

Hope limestone. 
Silurian (?) : Central southern Maine (Hope Township, Knox County). 
C. T. Jackson, 1837 (1st Rept. Geol. Maine, pp. 57-58). Hope la. Is in the talcose sL 

Is indistinctly stratified and is cut through by many small trap dikes, whUe at 
points of contact the Is. Is frequently converted Into dol. Extensively quarried in 
Hope Twp. Most compact variety is known in commerce aa Lafayette lime. 

Hope gypsum. (In Sumner group.) 
Permian: Central Kansas. 
F. W. Cragln, 1896 (Colo. Coll Studlea, vol. 8. pp. 10, 11). Hope gyp.—A gyp. bed In 

Geuda salt measures, about 100 ft. lower than" Greeley gyp. 
G. P. Grimsley, 1899 (Unlv. Geol. Surv. Kans, vol. 5, pp. 58-61), gave further descrip

tion of this gyp. bed, and named a gyp. occurring 10 ft. lower the Solomon gyp. 

Named for Hope, Dickinson Co. 
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H o p e w e l l s a n d s t o n e . 

C a r b o n i f e r o u s : C a n a d a . 

H. M. Aral, 1900 (Canada Rec. Scl , vol. 8. p. 162). 

H o p e w e l l f o r m a t i o n . 
P l e i s t o c e n e : J a m a i c a . 

C. Schuchert 1935 (Hist, geol of Antiilean-Carlbbean region, p. 417). 

H o p k l n t o n do lomi t e . 
S i l u r i a n ( N i a g a r a n ) : E a s t e r n I o w a . 

S. Calvin, 1906 (Jour. GeoL, vol. 14, pp. 572, 574). Hopklnton la.—DoL, very fossU
lferoua In placea, 220 ft. thick, constituting lower phaae of weatern Niagara and 
heretofore designated as Delaware (preoccupied). Includea zonea btw. base of 
Niagara and top of PentamerHS-bearing beda. 

T. E. Savage, 1906 (Iowa Geol. Surv. vol. 16), included in Hopklnton "atage" the 
"Cerionites and crinoid beda," overlying the Penta^merus oblongus beds. 

A c c o r d i n g t o E . O. Ul r i eh , 1911 (Geol . Soc. A m . Bul l . , vol. 2 2 ) , t h e H o p k l n t o n 
dol. is of pos t -Cl in ton a n d p re -Gue lph age . A c c o r d i n g to E . O. U l r l ch , 
1924 ( W i s . Acad . Sci. T r a n s , , voL 4, pp . 91-93) i t i s d o u b t f u l l y of m i d d l e 
CUnton age . T h e U. S. Geol . S u r v e y , a l s o B . O. U l r i eh , n o w t r e a t G u e l p h 
a s u p p e r p a r t of L o c k p o r t dol. 

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Cont Kans. Gcol. Soc, p. 61). Due 
largely to recent work of E. H. Scobey (unpublished thesis, Unlv. Iowa Library) 
the Alexandrian (Medina. Lower Si l ) Edgewood and Kankakee fms. of III. have 
been recognized in lown and separated from the Hopklnton. The upper part of the 
Hopklnton remaining after removal of the Edgewood and Kankakee Is probably = 
Joliet, Waukesha, and Racine of III. [Niagaran] . [In flg. 2 of this rept, the 
Hopklnton ia placed In Niagaran,] 

N a m e d for H o p k l n t o n , D e l a w a r e Co. 

H o p p i n s l a t e . 

L o w e r C a m b r i a n : M a s s a c h t i s e t t s . 

B. K. Emerson, 1917 (D. S. G. S. Bul l 597, p. 36). Hoppin si—Chiefly red sh. or 
s i , with layers and nodules of white la., overlying greenish sh. or s i , beneath which 
is a basal white qtzite. Not greatly altered. Lower Camb. fosalla. Thlckneas 
probably not less than 600 ft. ; base not seen. Exposed at 2 places In Narragansett 
Basin, one at Hoppin Hill, North Attleboro, and the other in Wrentham, V̂  mi. S. 
of Weat Wrentham village, Just N. of Rhode Island bdy. Overlapped by 
Wamautta fm. (Carb t ) . 

H o r d e s Creek l i m e s t o n e len t i l (of A d m i r a l f o r m a t i o n ) . 

P e r m i a n : C e n t r a l T e x a s ( C o l o r a d o R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept.. pt. 1, pp. 421, 422). Bordes 
Creek bed.—Impure Iss.. 10 to 30 ft. thick, with some layers of ss. and clay. 
Memb. of Albany dlv. Overlies Lost Creek bed and underlies Indian Creek bed. 

F. B. Plummer and R. C. Moore," 1922 (Univ. Tex. Bull. 2132, pp. 192. 193, and 
charts) . Hordes Creek Is. lentil is in lower part of Admiral fm. (basal fm. of 
Wichita group). OverUes Lost Creek sh. raerab. and underlies Indian Creek sh. 
memb. 

N a m e d fo r H o r d e s Creek , C o l e m a n Co. 

H o r n e r s t o w n m a r l . ( I n R a n c o c a s g r o u p . ) 

E o c e n e ( l o w e r ) : N e w J e r s e y C o a s t a l P l a i n . 

W. B. Clark, 1907 (Johns Hopkins Univ. Circ, n. s.. 1907, No. 7, Whole No. 199, 
p. 3) . The terra Hornersto-wn marl Is here proposed to replace Sewell, which Is 
found to be preoccupied. Is basal fra. of Rancocas group. Underlies Vlncentowi 
sand. 

N a m e d f o r o c c u r r e n c e a t H o r n e r s t o w n , N. J , 

H o r n R i v e r s h a l e s . 

D e v o n i a n : Mackenz ie . 

E. J. "Whittaker, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. B, p. 52). 
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H o r n s b o r o s a n d s t o n e . 

H o r n s b o r o zone. 

T r l a s s i c ( U p p e r ) ; N o r t h e a s t e r n Sou th C a r o U n a (Chesterf le ld C o u n t y ) . 

E. Sloan, 1905 (S. C. Geol. Surv. geognostic raap of S. C , advance copies; pubUshed 
in 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) ; 1907 (Summary of mineral resources 
of S. C , pp. 11, 12). Hornsboro ss., also Hornsboro zone (Jurassic and Trlassic).— 
This fm. Is bounded on N, by N. C. line, from a point about 3 m l E. of Hornsboro 
to a point about 1.2 mi. "W. of Hornsboro; the delimiting line then proceeds 
southeasterly about 1 ml , thence easterly 5 ml , and thence to initial point on 
N. C. Une; from easterly half of this area a narrow strip has been removed through 
erosion by the Clay Creek waters, which expose the underlying Edgefield-Chester
field slates. The Hornsboro rocks comprise brown-red and gray sss., varying in 
places to a purple-brown indurated clay. Numerous intrusive masses of diabase 
have greatly disturbed, and partly metamorphosed to secondary forms, portions 
of the red sss. The bodies exhibited In this State are not suflBclently homogeneous 
to afford valuable quarries. In N. C , where these beds attain much greater thick
ness, as in Jupiter area, workable beda of coal are Included by the Jura-Trias. 
In many places the coal searas have been disconnected by diabaae intrusions, and 
exhibit so much pyrite that profitable raining is Impossible. The close of Jura-
Trias tn S. C. was characterized by Intrusion of a vast seriea of diabaae dlkea, 
prominent in the Jura-Trias and In Edgefleld-Chesterfleld fma., but progressively 
less toward the Piedmont. 

N a m e d fo r e x p o s u r e s a r o u n d H o r n s b o r o , Ches ter f le ld Co. 

H o r s e B e n c h s a n d s t o n e l en t i l (of Green R i v e r f o r m a t i o n ) . 

E o c e n e ( m i d d l e ) : N o r t h e a s t e r n U t a h ( U i n t a B a s i n ) . 

W. H. Bradley, 1931 (U. S. G. S. P. P. 168, p. 16). Borae Bench ss. lentil.—Nearly 
equal groups of tbin-bedded and ripple-marked ss. beds tha t alternate with a 
smaller amount of hard greenish gray micaceous and sandy mudstone. Thlckneas 
0 to 55 ft. Is much more resistant than the associated rocks. Lies 475+ ft. 
below top of Green River fm. In area W. ot Bitter Creek. Is = par t of Evacuation 
Creek memb. E. of Bitter Creek. Is underlain by grayish-brown sh. and shaly 
marlstone, much of It aandy and either laminated or flaky. Is overialn by hard, 
drab, either uniformly colored or faintly banded mudstone, which weathers 
spheroidal and contains some soft, brown, flaky sh. Named for fact It forms the 
broad table-land btw. Minnie Maud Creek and Jack Canyon known aa Horse Bench, 
in NE. part of Carbon Co. 

H o r s e C r e e k l i m e s t o n e m e m b e r (of M o r a n f o r m a t i o n ) . 

P e r m i a n : O n t r a l 'Texas (Co lo rado B l v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 387, 419). Horse 
Creek bed.—'^lpstly hard massive Ilght-gray Is., 5 to 15 ft. thick, with clay parting 
In placea. Memb. of Cisco dlv. Underilea Santa Anna bed and overUea Watta 
Creek bed. ' ' 

F . B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 24, 8 1 ; Unlv. Tex. 
BuU. 2132, pp. 177-183 and charts) . Horse Creek la. memb. of Moran fm. (of 
Cisco group), 5 to 15 tt. thick; underUes Santa Anna ah. memb. and overUea 
Watta Creek sh. memb. of Moran fm. in Colorado River VaUey. 

B. H. Sellards, 1933 (Unlv. Tex. BulL 3232, p. 170). Horse Creek Is. of Drake 
is preoccupied (see under Strawn fm.) and discarded. Moran fm. transferred to 

, Wichita group (Perm.). 

N a m e d for H o r s e Creek , C o l e m a n (Do. 

H o r s e Creek c l ay a n d s h a l e . ( I i i S t r t iwn f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l T e x a s (CJolorado R i v e r r e g i o n ) . 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 374, 379) . Borae 
Creek clays and shaiea.—Upper 100 ft. usually blue clay, slightly sandy, and con
taining a few clay Ironstone nodules; lower 50 f t black clay sh. or. In places, shaly 
black clay of nodular structure. Memb. of Strawn dlv. Underlies Bull Creek ss. 
and overlies Fox Ford bed. 

N a m e d for va l ley of H o r s e Creek , S a n S a b a Co. 

H o r s e Creek coal g r o u p . ( I n P o t t s v U l e f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l A l a b a m a . 

S a m e as M a r y L e e coa l g r o u p . 
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Horse f ly g rave l s . 

T e r t i a r y : C a n a d a . 

H. M. Aral, 1900 (Roy. Soc. Canada P roc and Trans., 2d ser., vol. 6, sec. 4, p. 220). 

H o r s e n e c k sand . 

A s u b s u r f a c e s a n d In C o n e m a u g h ( ? ) fra. ( P e n n . ) of W . Va. , t h a t is con
s ide red to be y o u n g e r t h a n S a l t s b u r g ss . raemb. N a m e d for H o r s e n e c k 
Creek, P l e a s a n t s Co., W. Va. Some geolog is t s c o r r e l a t e i t w i t h C l a r i o n 
ss. m e m b . of Al legheny fm. 

H o r s e p e n . ( I n P o t t s v i l l e g roup . ) 

P e n n s y l v a n i a n : W e s t Vi rg in ia . 

D. White, 1895 (Geol Soc Am. BuU., vol. 6, p. 316). "Horsepen" is used for 
present convenience, without any Intention to add to geol nomenclature, to Indi
cate a group of coals above Pocahontas coal in lower half of PottsvUle sections of 
Tug River and Great Flat Top Mtn, They are more or less exposed near school-
house a t Horsepen [and a t other mentioned localities]. 

H o r s e S p r i n g f o r m a t i o n . 
T e r t i a r y ( ? ) : S o u t h e a s t e r n N e v a d a and n o r t h w e s t e r n A r i z o n a . 
C. R. Longwell, 1921 (Am. Jour. Scl , 5th, vol. 1, p. 53) and 1928 (U. S. G. S. 

BulL 798). Horse Spring fm.—Fine playa and lake deposits of Is., corapact clays, 
asa,, gyp., and volcanic tuffs. A variant thickness of Ught-colored Is. la most 
peralatent and characteristic horizon marker of fm., but it varies considerably In 
color and other physical properties. Some of the soft white beds are almost 
pure magnesium carbonate, and the deposits are locally called "the magnealte," 
being Interbedded with thin dol. layers and pink calc aas., 200 to 300 ft. thick. 
No foaaila. Aaslgned to Tert. (Mio. ?). Thicknesa of fm. 1,000 to 2,800 ft. Gradea 
Into underlying Overton fangl. (Ter t , Mio.?), and is uncon. overlain by Muddy 
Creek fm. (PIlo.7). Well exposed on E. side of Horse Spring Valley, near St. 
Thomas Gap, Clark Co., Nev. 

T h e finding, l a t e r , of a Cre t . flora in l o w e r p a r t of O v e r t o n fangl . , led t o 
reclass i f ica t ion ( in M a r c h 19S(i) of t h e O v e r t o n a s Cret . a n d T e r t . ( T ) ; 
and , b e c a u s e of phys i ca l r e l a t i o n s h i p s of t l ie H o r s e S p r i n g t o t h e Ove r ton , 
t h e a g e d e s i g n a t i o n of t b e H o r s e S p r i n g w a s c h a n g e d t o T e r t . ( f ) . 

t H o r s e t a i l Creek beds . 
T e r t i a r y ( l o w e r Ol igocene) : N o r t h e a s t e r n Colorado . 

W. D. Matthew, 1901 (Am. Mus. Nat. Hlat. Mem., vol 1, pt. 7, pp. 355-374, 444). 
Horsetail Creek Serfs.—Lower part of White River fm.—the Titanotherium beds. 
Consist of hard white or graylsh-whlte clays with considerable horizontal cleavage 
i,n"d some ss. layers. Older than Cedar Creek and Martin Canyon beds. 

H. F. Osborn, 1909 (U. S. G. S. Bull. 361, p. 103) and 1918 (Ara. Mus. Nat. Hist. 
Mem., vol. 2, pt. 1, p. 9) . "HorsetaU Creek 6edj(" = ChaL.on fm, (lower OUg,). 

N a m e d for H o r s e t a i l Creek , L o g a n a n d W e l d C o u n t i e s . 

H o r s e t h i e f s a n d s t o n e . (Of M o n t a n a g roup . ) 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n M o n t a n a a n d s o u t h e r n B r i t i s h Columbia . 

B. Steblnger, 1913 (Am. Inst. Mln. Engrs. Bull. 81, p. 2337). Lennep or Horsethief 
aa.—Massive gray ss.. 0 to 300 ft. thick, overlying Bearpaw sh. and underlying 
Lance fm. 

E. Steblnger, 1914 (U. S. G. S. P. P. 90, pp. 82-68). Horaethief as—Gray to buff 
coarse-grained, much cross-bedded, massive ss. in upper half, and alabby gray aa., 
becoming ahaly toward base. In lower half. In placea contalna beda of heavy 
magnetite-bearing as. Thickness 360 f t Fossils mainly brackish, but In placea 
It contains a marine littoral fauna. Overllea Bearpaw sh. and underUes con
tinental deposits composing S t Mary River beds of Dawson, which occupy approx. 
strat. position of Laiice fm. of Wyo. Believed to correlate with Lennep ss. of 
central Mont. 

T y p e loc. is H o r s e t h i e f R idge , B lackfoo t quad . 
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Horsethief formation. 
Pre-Cambrian: British Columbia. 
J. F. Walker, 1928 (Canada Geol Surv. Mem. 148, p. 14). 

Horsethief Creek formation. 
Pre-Cambrian: British (Columbia. 
C. S. Evans, 1933 (Canada GeoL Surv. Summ. Rept. 1932, pt. A2, p. 117). 

Horsetown formation. 
Lower Cretaceous (Shasta series) : California and Oregon. 
C. A. White, 1885 (U. S. G. S. BuU. 15, pp. 19-32). [See deflnition under Knox

ville fm.] 
J. S. DUler and T. W. Stanton, 1894 (Geol Soc. Am. Bull , vol. 5, pp. 435-484). 

[See explanation under Knoxville fm.] 

The Horsetown fm. ranges in thickness up to 6,0(X) ft. I t overlies Knoxville 
fm. and underlies Chico fm. The upper part may be of early Cenomanian 
age, and therefore Upper Cret., but U. S. Geol. Survey classifles the whole 
unit as Lower Cret. 

Named for exposures at Horsetown, Shasta Co. Also well exposed on 
North Fork of Cottonwood Oreek. 

Horton series. 
Mississippian: New Brunswick and Nova Scotia. 
J. W. Dawson, 1873 (Rept. on fossil planta of Lower Carbt and Millstone g r i t fma. 

of Canada, Canada GeoL Surv., 1873). 

According to C. Schuchert and C. O. Dunbar, 1983 (Textbook geol., pt. 2, 
p. 227), corresponds to Pocono group of Appalachian region. 

Horton sand. 
A subsurface sand in PottsvUle fm. (Penn.) of Knox, Knott, and Pike 

Counties, SE. Ky. 

Horton Bluff formation. 
Carboniferous: Nova Scotia. 
W. A. BeU, 1929 (Canada Geol Surv. Mem. 155, p. 30). 

Hortontown basic eruptives. 
Southeastern New York (Poughkeepsie quadrangle). 
C. E. Gordon, 1911 (N. Y. State Mus. Bull. 148, pp. 11, 37-39). Boriontown baaic 

eruptive.—Several outcrops of a masalve compact greenlah rock in orchard by the 
houae and near the barn on farm ot Albert Lawrence at Hortontown. The only 
occurrence within Poughkeepsie quad, that Indicates that an eruptive haa pene
trated and altered the overlying Paleozoica. [In table on p. 11 Boriontown 
hornblende rock ia placed opposite Camb. and Ord.] 

Hortonville slater 
Middle Ordovician (early Trenton) : Southwestern Vermont (Rutland 

County). 
A. Keith, 1932 (Wash. Acad. Scl Jour., vol. 22, pp. 380, 369). Hortonville a l — 

Dark or black a l with portlona aufflciently altered to be cnlled phylllte. Also 
contalna a few amall seams of siliceous material giving a local banded appearance. 
As a rule the bedding is obscured by the cleavace. Is well expoaed around 
Hortonville [Caatleton quad.]. Though unfoaalllteious Is correlated with Snake 
HUl fm. of N. Y. [which Is early Trenton]. Younger than Hyde Manor Is. 

Hoskinnini tongue (of Cutler formation). Also Hoskinnini member. 
Permian: Southeastern Utah (San Juan CJounty) and northeastern 

Arizona. 
A. A. Baker and J. B. Reealde, Jr., 1929 (A. A. P. G. Bull , vol. 13, No. 11, pp. 1422, 

1423, 1441, 1443, 1446). Hoskinini tongue of Cutler fm.—Red aas. and sandy ah., 
0 to 75 ft. thick, forming top part of Cutler fm. In Monument VaUey and other 
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areaa In southern San Juan Co., Utah, and NE, Ariz, Uncon, underlies true 
Moenkopl fm. and overlies De Chelly ss. memb. of Cutler fm. In earlier repts 
aU these beda were. Included In Moenkopi fm. (Lower Triassic), but they are 
Perra. Exposed on N. face of Hoaklnlnl [Hoskinnini] Meaa, aeveral rai. W. of 
Oljeto trading post, in Moonlight Wash, btw. Lees Ferry and Kayenta, NE. Ariz. 

H o s m e r s and . 

H o s m e r oU sand . 

H o s m e r R u n oil rock. 

H o s m e r R u n oil s and . 

T e r m s app l i ed by J . P . Car l l (2d P a . Geol. S u r v e y R e p t . I , pp . 45-46, 1875) 

to t h e F i r s t oil s a n d of H o s m e r Run , W a r r e n Co., Pa . , w h i c h Ues 410 

to 45.'5 f t . be low t h e Olean cgl. ( b a s a l m e m b . of P o t t s v i l l e f m . ) . 

H o s m e r c o n g l o m e r a t e . 

H o s m e r R u n c o n g l o m e r a t e . 
D e v o n i a n or C a r b o n i f e r o u s : N o r t h w e s t e r n P e n n s y l v a n i a ( W a r r e n C o u n t y ) . 

J . F. Carll, 1883 (2d Pa. Geol. Surv. Rept. I,, pp. 250, 254, 259, 268). Hoamer 
Run cgt.—Maaaive conglomeratic ss. of fiat-pebble type, the largest pebbles, white 
and yellow, being In upper part. Thickness 15 or more ft. on Hosmer Run. 
near E. line of Spring Creek Twp, Warren Co. Probably same as Wrightsvllle 
cgl. 

J. P. Lesley, 1892 (2d Pa, Geol Surv. Summ. Final Rept., vol. 2), shortened this 
name to Hoamer cgl 

K. E. Caster, 1934 (Bulls. .\m. P a l . vol. 21. No. 71. p. 93). Relation of Hoamer 
Run egl. of oll-plt region NW. of Garland, Pa., and Woodcock ss. is obscure, but 
It appears unlikely that they are synonymous. The Hosmer Run is probably 
referable to Tuna cgl horizon, which is probably a little lower In section than 
Woodcock. 

H o s s e l k u s l i m e s t o n e . 

U p p e r T r i a s s i c : N o r t h e r n Ca l i fo rn ia ( T a y l o r s v i l l e and R e d d i n g r e g i o n ) . 

J. S. Diller, 1892 (Geol. Soc. Ara. Bul l , vol 3, pp. 370-394). Hoaaelkua la.— 
Fossiliferous Js., 140 ft. thick, considered to be younger than Swearinger s i and 
older than Trail beds. 

J. S. Diller, 1908 (U. S. G. S. Bul l 353). Hosselkus Is.—Dark-blue to Ught-gray-
Is., thln-hedded. In some places decidedly slaty : fossiliferous. Thickness 140 ft_ 
Well developed in Redding region, where upper part Is lighter colored and more 
massive and contains a splriferllke shell, and lower part is thiniwier bedded and 
darker, with small colled forms, Conforraably .overlain (not underlain, as origi
nally assumed) by Swearinger s i , and uncon. underlain by Robinson fm. In Red
ding region It is separated from Robinson horizon by 1,000 ft. of andesitlc and 
rhyolltic lavas, which are overlain by 1,500 ft, of shales, s"ss,, and tuffs of Trlaaalc 
age. 

Named for fact it forms prominent ledges on divide btw. Genesee Valley 
and Hosselkus Creek, 1 mi. NE. of Hosselkus ranch, Plumas Co. 

Hosselkus series. 
G. H. Ashley, 1923 (Eng." and Min. Jour.-Press. vol. 115, pp. 1106-1108), propoaed 

Hoaselkus series as a geographic name for Upper Triassic series. 

Hosta sandstone member (of Jlesaverde formation). 
Upper Cretaceous: Northwestern New Mexico (Gallup region). 
J. D. Seara, 1934 (U. S. G. S. Bull 860A). Ho.ita ss. memb. of Mesaverde fm.— 

The aa. that appears in midst of Gibson coal memb. NW. of Walker's store 
thickens rapidly to N. and E., and within 10 rat to NE. it Is 250± ft. thick. 
To ' th ia unit writer ia here applying the name Hosta sa. memb., because it caps 
the proralnent Hosta Butte. It also forms the major cliff or rim and the top of the 
northward-sloping rldge behind It. To N. the ss. is split Into 2 distinct tongues 
by a wedge of marine sh. that forms Satan tongue of Mancos ah. The upper 
sa. of Hosta memb. ia of earliest Montana age and the underlying rocka are of 
Colorado age, 
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Hota formation. 

Cambrian: British Columbia and Alberta. 

C. D. Waleott, 1913 (Smithsonian Misc. Coll, vol 57, No. 12, pp. 335, 338), 

Hotauta conglomerate. (Of Unkar group,) 

Pre-Cambrlan: Northern Arizona (Grand Canyon). 

L. F. Noble. 1914 (U, S, G, S. Bidl 540). Hotauta cgl—Arkose cgL characterized 
by lack of sorting and transportation. Thickness 0 to 6 ft. in Shinumo quad. 
Rests on Vishnu schist (Archean), the upper surface of which Is very uneven, 
through erosion, representing a great uncon. Is basal fra. of Unkar groyp 
(Algonkian). Conformably overlain by Bass Is. Named for Hotauta Canyon, 
Shinumo quad,, in lower part of which the geologic section was measured, 

Hotson sand, 

A subsurface sand, 8 to 20 ft. thick, in ceutral northern Okla., correlated 

with part of Eskridge sh. (top of Penn.). In Garber pool it is reported 

to lie at 1,430 f t depth, the Hoy saud a t 1,100 ft., and the Walker at 

1,500 ft. 

Hot Springs formation. 

Quaternary: Yellowstone Natlonjil Park. 

W. H. Weed, 1896 (U. S. G. S. Yellowstone Nat. Park folio. No. 30), mapped Bot 
Spring fma., and described them in text under heading Hot Spring deposita. 

A. Hague et a l , 1899 (U. S. G. S. Mon. 32. pt. 2. p l 10), mapped Hot Springs fm., 
and this narae was adopted in 1904, for the Atlas to accorapany Mon. 32 ; but the 
Atlas as printed used Hot Spring fm. 

N a m e d for t h e H o t Sp r ings , wh ich formed the de i id s i t 

H o t S p r i n g s s a n d s t o n e . 
P e n n s y l v a n i a n : S o u t h w e s t e r n A r k a n s a s (Ho t Sp r ings q u a d r a n g l e ) . 

A. H. Purdue, 1910 (Jour. Gcol. vol. 18, pp. 282-283). Hot Springs s.«.—Gray 
qtzitic SB., ill beds 3 to 8 ft. thick, the basal 10 ft. conglomeratic. Thickness 
100 ft. Overlies Arkansas novaculite in vicinity of Hot Springs [intervening 
Fork Mtn si. apparently absent] and underlies Stanley sh. 

Age of Stanley sh. and Hot Springs ss. was changed to Penn. In 1934. (See 

H. D. Ml.ser, A. A. P. G. Bul l , vol. 18, No. 8, 1934.) 

Houchen Creek limestone. 

Pennsylvanian: Southeastern Nebraska and northea.stern Kansas. 

G. E. Condra, 1927 (Nebr, Gcol, Surv. Bull. 1. 2d ser., pp. 84. 89). Houchen Creek 
la.—Massive to Irregular, or separated by bluish sh. par t ings; characterized In 
raost exposures by presence of large raasses of algal growth. Thickness 4 to 8-|-
f t in Nebr.. 3-f tt. in NE. Kans. Been traced to Kansas Valley. N. of Belvue 
[Pottawatorale Co., Kans.]. Underlies Hughes Creek sh. and overlies Stine sh., 
all Included in Elmdale sh. memb. Named for exposures on Houchens Creek, aec. 
29, T, 6 N., R. 13 E.. Nemalia Co., Nebr. 

R. C. Moore and 0. E. Condra, 1932 (Oct. 1932 revised classification chart of Penn. 
rocks of Nebr. and Kans.), transferred Houchen Creek Is. and Stine sh. to Admire 
sh., and introduced Oak.'i .v/i. for the bod overlying Houchen Creek is. Whether 
Oaks sh. is a part of Hughes Creek sh. as originally defined, or a uewly dis
covered unit, was not stated. 

G. E. Condra, 1935. (See under Hamlin, sh., where the name was spelled Houchens 
Creek la.) 

H o u g h t o n c o n g l o m e r a t e . 

P r e - C a m b r l a n ( K e w e e n a w a n ) : N o r t h e r n Michigan . 

.\. R. Marvine, 1873 (Mich. Geol. Surv. xol. 1. ]il. 2, pp..SO-Sl nnd chart) . Houghton 
cgl. is cgl. No. 14 of Houghton Co. 

Be longs to C e n t r a l Mine g roup . 
N a m e d for o c c u r r e n c e lu H o u g h t o n iniiie, l lougl i to i i Co. 
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H o u g h t o n m o r a i n e s . 
P l e i s t ocene ( W i s c o n s i n s t a g e ) : N o r t h e r n c e n t r a l Mich igan ( R o s c o m m o n 

C o u n t y ) . 
W. A. Ver Wlebe, 1927 (Mich. Acad. Scl . Arts, and Lett. Papers, vol. 7, p. 161). 

Houghton moraine extends across S. side of Houghton Lake froni aec. 4, T. 22 N., 
R. 4 W. to sec. 33, T. 22 N., R. 3 W. Houghton ground moraine lies on SW. 
aide of Houghton Lake. 

Hounsf le ld ben ton l t e . 
Midd le O r d o v i c i a n ( B l a c k R i v e r ) : C e n t r a l N e w T o r k (Jef ferson C o u n t y ) . 

G. M. Kay, 1930 (Scl, n. a., vol. 72, p. 365). Hounsfleld bentonlte.—Type aectlon 
in small quarry juat N. of Dcxter-Brownvlllc road, 2 m l E. of town ot Dexter, 
Jefferson Co.; Hounsfleld Twp Is 1 m l S. of the locality. In the quarry It 
occurs as a bed of gray white homogeneous clay, reaching % In. in thickness, lying 
[uncon. In 1931 r e p t ] above Leray la. and [uncon.] below Watertown la.. In 
Chaumont fm., of Ord. (upper Black River) age. In Ont. the Hounsfleld occura 
within the intermediate Glenbumle memb. of Chaumont fm. near Kingston and 
in Coboconk Is. of Lake Simcoe d i s t In upper Miss. Valley it occurs consistently 
within 2 ft. of base of Spechts Ferry memb. of Decorah fm. The presence of 
the bed haa been reported in Minn, and Tenn. The fact that Hounsfield bentonlte 
has been found to occupy the position that It has In type Black River section 
establishes new basis for correlating beds in other regions within which the 
bentonlte occurs with those In type section. 

G. M. Kay, 1931 (Jour. Geol, vol. 39, No. 4, p. 302), showed uncon. btw. Hounsfleld 
bentonlte and overlying Watertown Is. and underlying Leray Is. a t its type loc, 
and on p. 374 he applied Hounsfield bentonlte In N. Y., Ont., Ky., Tenn., Mo., 
and Iowa columns of hla correlation c h a r t 

H o u s e M o u n t a i n sha les . 

U p p e r O r d o v i c i a n : C e n t r a l w e s t e r n Vi rg in ia . 

J. L. Campbell, 1879 (Am. Jour. Scl., 3d, vol 18, p, 29), Usted, in table of geol. fms. 
of Virginia VaUey, House Mt. shales (of Trenton age) as overlying Lexington lss. 
(of Trenton age), and underlying Medina cgl. Not defined. All of deflnition of 
both. 

J. L CampbeU, 1880 (The Virginias, vol 1, pp. 4 1 ^ 5 ) . House Mtn 87iaZes= Hudson 
River and Utica. Overlie Lexington las., of Trenton age, and underlie Medina cgl. 

Appears to correspond to Martinsburg sh. 
Houston marl. 

Upper Cretaceous: Northeastern Mississippi (Chickasaw County). 
E. W. Hllgard, 1880 (Geol and Agric Miss., pp. 96-97). Houston marl.—Blulsh-

gray marl dug from cisterns a t Houatou, Chlckaaaw Co. Outcropa of the marl 
(which extends eastward to Kllgore'a Rldge. and probably southward to the TIbby) 
are scarce, but It Is generally not far underground In dlat. of Its occurrence, aa 
ia known In each neighborhood where wells have lx.'en dug. Belongs to Rotten Is. 
group [Selma chalk]. 

H o u s t o n a n d e s i t e . 

T e r t i a r y : S o u t h w e s t e r n N e w Mexico (MogoUon d i s t r i c t ) . 

H. G. Ferguson, 1927 (U. S. G. S. BulL 787). Houston andeaite.—A single flow near 
base of Cranktown sa. Is porphyritic, but phenocryata are smaller and less 
numerous than In tbe other andesltes higher in the seriea. Thickneaa about 
40 ft. 

N a m e d for e x p o s u r e s in va l l ey of H o u s t o n Canyon , in SE. p a r t of Mogollon 
d i s t . 

H o u s t o n g r o u p . 

P l e i s t o c e n e : Coas ta l P l a i n of e a s t e r n T e x a s . 

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 530, 780). Houiton group is 
proposed to embrace the Pleis t strata of the flat Gulf coastal plain from top of 
Plio. sands of Citronelle group to base of Recent coastal silts and wind-blown sands 
overlying the Pleist. deposits in some areas. Outcrop along coastal border of 
Gulf of Mexico. Are bounded on N. by Hockley escarpment and equlv. rolling 
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rldgeland, and on S. by the beach and wind-blown aanda along present shore Une. 
Average thickness 1,500 ft, Naraed for city of Houston, which Is located In 
middle part of Pleis t section at about contact of the upiper clays with the lower 
aanda. Includes Beaumont and LJssle £ms. 

H o u t e n s a n d s t o n e . 
C. [R.] Keyes, 1915 (Iowa Acad. Sci. P roc , vol. 22, p. 257, and Conspectus ot geol 

fms. of N. Mex.. pp. 2, 8) . Houten ass.—Middle sandy portion of Raton series 
[Raton fm., of Eocene age] in NE. N. Mex. Thickness 800 tt. Underlies Maxwell 

sh. and overlies Maya cgl (See under Max-well. Keyes has also applied this 
name in Colo. Derivation of name not stated.] 

H o w a r d l i m e s t o n e . ( I n S h a w n e e g r o u p , K a n s a s . ) 

H o w a r d l i m e s t o n e m e m b e r ,(of S h a w n e e fo rma t ion , M i s s o u r i ) . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , n o r t h w e s t e r n Missour i , s o u t h e a s t e r n 

N e b r a s k a a n d s o u t h w e s t e r n I o w a . 

E. Haworth, 1898 (Kans. Univ. Geol. Surv. vol. 3, pp. 67, 105). Howard Is. pro
posed by G. 1. Adams in field notes, for Is,, 3 to 8 f t thick, overlying Severy ahales 
and underlying what seems to he equiv. of Osage shaiea [not true tOsage but 
the higher Scranton sh.] in Chautauqua, Elk, and Greenwood Counties, Kana. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13), defined 
Howard Is. memb. of Shawnee fm. as underlying Scranton sh. memb., and overlying 
Severy sh. memb., and this haa been the generally approved definition for many 
years. In Kans. the Shawnee is treated as a group and the subdivisions as fms. 

R. C. Moore. 1936 (Kans. Geol. Surv. Bull 22, p. 204). Type loc. of Howard is. 
Is near Howard, Elk Co., Kans. It la typically expoaed in NEVi sec. 7, T. 
29 S., R. 11 E., and la here Included In Wabaunsee group. 

See Kaus . -Nebr . c h a r t compi led by M. G. "Wilmarth, 1936. 

H o w a r d a r k o s e . 

T e r t i a r y (Miocene?) : O n t r a l W a s h i n g t o n ( S n o h o m i s h C o u n t y ) . 

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull 7, pp. 34-50). Howard arkose fm.— 
Coarse, angular, arkoslc cgl with interbedded tuffs, lavaa, and andesltic brecciaa. 
Thlckneas 500 to 700 ft. No fossils. Is Tert. and much younger thnn Eocene 
arkose of Monte Cristo d i s t ; may be Mio. Named for Howard Creek, just below 
Howard Lake, Uncon. overlies West Index andesltic series. 

t H o w a r d s a n d s t o n e m e m b e r . ( I n T u s c a r o r a s a n d s t o n e . ) 

S i l u r i a n : C e n t r a l P e n n s y l v a n i a ( n e a r M o u n t Union a n d L e w l s t o w n ) . 

F. M. Swartz, 1933 (Geol Soc Am. Bul l , vol 44, No. 1, p. 101). Howard ss. memb. 
Is propoaed for red and green beda at top ot Tuacarora ss. in sections near Mount 
Union and Lewlstown. This memb.'raay repreaent bulk of Albion group of weatern 
N. Y. 

F. M. Swartz, 1934 (Geol. Soc. Am. BuU., voL 45, p. 109), replaced this name, which 
la preoccupied, with Castanea ss., which he excluded from Tuscarora aa. 

H o w e l imes tone . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1927 (Nebr. Geol Surv. BulL 1, 2d aer., pp. 84, 86, 88). Howe U.— 
Dark-gray raaaslve dense Is., with considerable free calclte. Weathers buff to 
yellowish, granular, vesicular or cavernous, and very irregular. At places carries 
geodes. Thickneaa 4 to 6 t t in Nebr. and NE. Kans. Underlies Roca sh. and 
overlies Bennett ah., all Included in Elmdale sh. memb. Named tor exposures S. 
of Howe, Nebr. 

G. E. Condra, 1935 (Nebr. Gcol. Surv. Paper No. 8, p. 8), Introduced into Nebr. 
section Red Eagle Is, fm., to include (descending) Howe Is., Bennett sh., and 
Glenrock Is. 

R. C. Moore, 1936 (Kans, Geol Surv, BuU, 22), transferred this unit to Perm. This 
change In Perm.-Penn. bdy has not been considered by U. S. Geol. Survey for Its 
publications. 

H o w e l l f o r m a t i o n . 

Middle C a m b r i a n : W e s t e r n U t a h ( H o u s e R a n g e ) . 

C. D. Waleott, 1908 (Smlthaonlan Mlsc, Coll., vol. 53, No, 1804, pp. 9, 11). HoweU 
fm.—Dark, more or less massive Is. and pinkish arglll. shales, 840 ft. thick. Basal 
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fm. of Middle Camb. In House Range. Underlies Dome fm. and overlies Pioche 
fm. Type loc!, slopea of Howell Peak, on W. side of House Range, about 5 ml. W. 
ot Antelope Springs. 

C. D. Waleott 1908 (Sinlthsonlan Misc. Coll., vol. 53, No. 1812), gave a resum« 
of House Range section in which he recognized btw. Howell fm. and underlying 
Pioche sh. 205 ft. of bluish gray aren. Is. which he called Langston (7) fm. 

tHowenstein limestone. (In AUegheny formation.) 

Pennsylvanian: Northeastern Ohio. 

G. F. Lamb, 1910 (Ohio N a t , vol 10, p. 130). Bowenstein la. caps Brookvllle coal 
in Stark and Mahoning Counties. 

Same as Putnam Hlll Is. memb. 
Named for Howenstine, Stark Co. 

Howson andesite. 
Pliocene (?) : Central Washington (Snoqualmie quadrangle). 

G. 0. Smith and F. C. Calkins, 1906 (U. S. G. S. Snoqualmie folio, No. 139). Howson 
andeaite.—Hornblende-andcslte lava; porphyritic; mostly light gray, some pink. 
Thickness 250 ft. Assigned to PUo. (? ) . Probably not older than PUo. or late 
Mio. Occura N. and NE. of head of Howson Creek. 

Hoxbar formation. 

Pennsylvanian: Central southern Oklahoma (Carter County). 

W. L. Goldston, Jr., 1922 (A. A. P. G. Bull , vol. 6, No. 1). Hoxbar member.—Top 
memb. of Glenn fm. Upper part Is characterized by white sss. separated by light-
blue to yellow and red shales; near top 4 ni l SE. of Ardmore is a coal seam 2 
to 4 ft. thick. Basal sediments are characterized by several brown Iss.. one of 
which Is a prollflc Fuaulina cylindrica horizon. Thickness of memb. 4,000 ft. To 
BE. it becomea less calc. and lss. grade into shales and shales into saa. and cgla. 
FossUa listed. Overllea Deese memb. Occurs W. of Hoxbar. 

G. H. Girty and P. V. Roundy, 1923 (A. A. P. G. Bul l , vol 7, No. 4, pp. 331-347). 
We are convinced It waa not Taff'a Intention to Include in Glen/i fm. the beds 
called Hoxbar memb. by Goldston. These beds are younger than Glenn and possibly 
represent part of Franka cgl 

H. D. Miser, 1925 (Okla. Geol Surv. Bull 35, p. 26, footnote). Glenn fm. as mapped 
on Okla. geol. map. corresponda to Glenn fm. of Goldston, except that his Springer 
memb. N. of Ardmore Is Included in Caney sh. Ills Springer memb. around Criner 
HUla S. of Ardmore is held by G. H. Girty and P. V. Roundy to be younger than 
the Springer N. of Ardmore, and Is mapped as part of Glenn. 

8. Powers, 1927 (A. A. P. G. Bul l , vol 11, No. 10, pp. 1067-1085), mapped Hoxbar 
fm. as overlying Glenn fm. 

C. W. Tomllnson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 7-21). Hoxbar fm. 
uncon. underilea Pontotoc series and overlies Deese fm. It Is 4,000± ft. thick, and 
is here divided into several named members. [See Okla. correlation chart.] Basal 
memb. Is here named Confederate Is. memb. 

C. W. Tomlinson, 1929 (Okla. Geol Surv. BuU. 46). Hoxbar fm., 4,000± t t thick, 
coincides very nearly with Goldston's Hoxbar raerab. of Glenn fm. 

C. W. Tomllnson, 1934. (See 1934 entry under Confederate la. memb.) 

Named for exposures W. of Hoxbar, Carter Co. 

Hoy sand. 

A subsurface sand, 12 to 20 ft. thick, in central northern Okla., reported 
to correlate with part of Matfleld sh. (Perm.) . In Garber pool (Gar
fleld Co.), however, the sand is reported to lie a t 1,100 ft. depth, the 
Klsner a t 700, the Whitney at 800, and the Hotson a t 1,430 f t 

Hoyt dolomite. (A distinct formation to south.) 

Hoyt limestone member (of Theresa dolomite). 

Upiicr Cambrian: Eastern New Tork (Saratoga and Dutchess Counties). 

See explanation under Little FaUs dol. aud Theresa dol. Named for ex

posures at Hoyt's quarry, 3 mi. W. of Saratoga Springs, central eastern 

N. Y. 
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Hozomeen series. 
Carboniferous: Southern British Columbia and central northern Wash

ington. 
R. A. Daly, 1912 (Canada Geol Surv. Dept. Mines Mem. 38, maps 14 and 15, 

120°30' to 121°30'). Hozomeen series.—Greenstone, cherty qtzite, phylllte, and 
Is. pods. [Hozomeen Range, B. C, appears to consist largely of these rocks, 
and Mount Hozomeen, Wash,, lies In midst of them,] 

C. CamseU, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 118). 
R. A. Daly. 1913 (Canada Dept In t Rept Chief Ast 1910, voL 2, pp. 500, 508). 

Huacalote rhyolite. 
Age (?) : Mexico. 
S. F. Emmons, 1910 (Econ. GeoL, vol. 5, p. 322). 

Huautla basalt. 
Oligocene: Mexico. 
R. H. Palmer, 1927 (A, A. P. G. BuU., vol. 11, pp. 1180, 1201). 

Hubbardston granite. 
Late Carboniferous or post-Carboniferous: Cential Massachusetts. 
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp, 231-238 and map). Hubbardston 

granite.—Chiefly coarse white ragged, highly feldspathic granite of pegmatltic tex
ture, though never distinctly porphyritic or flne grained. Locally the rock becomes 
a white sugary granulite, full or red garnets, graphite, and great sheets of silky 
white flbrolite, much of it changed to muscovlte. There is also a dark flne-gralned 
biotite granite or gneiss phase resembling Hardwick granite. Named for occur
rence at Hubbardston. 

Hubbardton slate. 
Lower Cambriau: Southwestern Vermont (Rutland County). 
A. Keith, 1932 (Wash, Acad. Scl Jour., vol 22, pp. 380, 401). Hubbardton si— 

Mainly green si with variable amount of purple si. In sorae places (notably 
in W. part of Taconic Range) the purphi is more common than the green in 
upper part of fra. and very similar to that of Bull s i Thickness estimated at 
300 ft. No very sharp dlv. line btw. this si and underlying Stiles phyllite, and 
bdy is placed where the sraall qtzite layers end, which is also the horizon where 
the special colors of the Stiles end. Underlies Barker qtzite. Named for 
occurrence in village of Hubbardton [Caatleton quad.]. 

Huckleberry olay. (In Pottsville formation.) 
A bed of clay, 0 to 0 ft. thick, underlying Huckleberry coal and lying 0 to 

12 ft. above Anthony coal, and Sclotovllle clay In Olive Hlll field of Ky. 
and In Sclotovllle field of SE. Ohio. (See Ohio Geol. ^Surv., 4th s e t . 
Bull. 26, 1923, pp. 150-151, where the names of the clay and coal are 
quoted.) Derivation of name unknown. 

Huckleberry andesltes. 
Age (?) : Northern California (Lassen National P a r k ) . 
H. Williams, 1932 (Calif. Univ. Pub., Dept. Geol. Scl BulL, vol. 21, No. 8, pp. 

251, 252. 254). Huckleberry andeaitea.—Markedly different from glassy andesltes 
that form bulk ot Brokeoff Cone. Occur near Huckleberry Lake. [Not mapped 
separately.] 

tHudson system. 
Cambrian: Eastern New York. 
T. A. Conrad. 1839 (N. Y. Geol. Surv. 3d Rept, pp. 57-63), described the rocks 

of Hudson River region, N. Y., as "Cambrian or Hudson system." 

tHudson period. 
Time term appUed by J. D. Dana and other early geologists to epoch 

covering deposition of rocks underlying Oneida cgL and overlying Tren
ton Is. 
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T e r m s v a r i o u s l y used in e a r l y N. T . 
r e p t s to i n c l u d e (1) beds of U p p e r 
Ord . a g e o n l y ; ( 2 ) b e d s of U p p e r 
a u d M i d d l e Ord . a g e ; a n d (3) beds 

. r a n g i n g in a g e f r o m .Uppe r Ord. t o 
U p p e r C a m b . , bo th inc lus ive . T h e 
fo l lowing a r e t h e e a r l i e s t de f ln i t ions : 

t H u d s o n f o r m a t i o n . 

tHud.son g r o u p . 

t H u d s o n sha l e s . 

t H u d s o n t e r r a n e . 

t H u d s o n R i v e r s l a t e g r o u p . 

t H u d s o n R i v e r g r o u p . 

t H u d s o n R i v e r beds . 

t H u d s o n R i v e r s h a l e s . 

t H u d s o n R i v e r f o r m a t i o n . 

t H u d s o n R i v e r s l a t e s . 

t H u d s o n R i v e r s h a l e s a n d s a n d s t o n e s . 

t H u d s o n R i v e r se r i e s . 
W. W. Mather, 1840 (N. Y. Geol. Surv. 4th Rep t , pp. 212, 256-268), Hudson 

River al. group.—Slates, shales, and grlta with Interstratlfled lsa., all of which 
occur under various modlflcatlons, with siliceous aud calc, breccias and hypogene 
and plutonlc recks. In places is uncon, overlain by Shawangunk g r i t Occurs 
in SE. counties'of N. Y. 

W. W. Mather, 1841 (N. Y, GeoL Surv, 5th Rept . pp. 90-98). Hudaon a l aeries 
(also Hudson River a l series).—Includea all rocks btw. top of Frankfort si. group 
and base ot Potsdam ss. [.\s thus deflned includes Upper Ord. to Upper Camb., 
inclusive.] 

E. Emmons, 1842 (geol. map of New York). Hudson River group or LoTrain[e] 
shales underlies Gray ss. [Oswego ss.] and Shawangunk grit and overllea Utica si. 
[As thus deflned is all of Upper Ord. age, and later thau Utica sL, which la 
also Upper Ord.] 

L. Vanuxem, 1842 (Geol. N. Y., p t 3) . Hudson River group.—Includes shales and 
saa. of Pulaski and Frankfort al. and ss. Overllea Utica s i and underlies Gray 
S3, of falls of Salmon River and Oawego. Thickness 700 f t [This definition 
of "Hudson River group" has been the moat widely used.] 

I n some s u b s e q u e n t r e p t s tlie U t i ca s i . a l so w a s Inc luded , a n d " H u d s o n 

R i v e r g r o u p " b e c a m e s y n o n y m o u s w i t h U p p e r Ord. T h e n a m e s " H u d 

s o n " a n d " H u d s o n R i v e r " w e r e a l s o c a r r i e d in to m a n y o t h e r S t a t e s a n d 

i n t o C a n a d a for supposed ly conterai i . dej iosi ts . T h e n a r a e in aU senses 

h a s been d i s c a r d e d by m o s t geologis t s . 

H u d s o n t r i l ob i t e beds . 
U p p e r C a m b r i a n : W e s t e r n Wiscons in . 

L. C. Wooster, 1878 (Wis. Geol. Surv. Rept. 1877. pp. 38-41). Hudson trilobite 
beda are quite rich in trilobites and brachiopods. Including one new sp. of former 
and several undet. app. [Seem to be named for Hudson, S t Croix Co. Lie higher 
than Eau Claire trilobite beds.] 

L. C. Wooster, 1882 (Gool Wis., vol 4, pp. 101-140). Hudson trilobite beda Ue at 
beat-defined horizon In Potsdam ss., 200 ft. higher than Eau Claire trilobite beds-
Overlain by Lower Calcareous Band, 10 ft. thick. 

A. C. Trowbridge et a l . 1935 (Rept. 9th Ann. Field Conf. Kans. GeoL Soc, p. 160). 
Franconia section at Hudson is type loc. of Hudson trllobite beds of Wooster. 

P r o b a b l y Is p a r t o r al l of H u d s o n m e m b . of T r o w b r i d g e et a l . 

t H u d s o n s c h i s t 

Ordov ic i an , C a m b r i a n , a n d p r e - C a m b r i a n : E a s t e r n N e w York. 

P. J. H. MerriU, 1902 (U. S. G. S. N. Y. City folio. No. 83). Hudaon schiat.—The 
schist of N. Y. dist. Is given name Hudson because it continues northward and 
connects stratigraphically with the great area of s i and sh. along Hudson River 
which has been called respectively Hudson si. and Hudson ah. The Hudson achist, 
Hudson a l , and Hudson sh. represent different phaaea of alteration of same original, 
rock, and together they form Hudson fm. The Hudson fm. continues into -New 
England, and is there a schist which has been cnlled Berkahire achiat. [The 
Hudson schist of N. Y. City quad, is described as mien schist, consisting of blotite 
and quartz with garnet, staurolite, flbrolite, and cyanlte.] Overlies Stockbridge 
dol and underlies Newark fm. 
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A c c o r d i n g t o E . B . K n o p f (1927) a n d o t h e r geo log i s t s t h i s s c h i s t is s a m e 

a s B e r k s h i r e s ch i s t , w h i c h h a s p r i o r i t y a s a n a m e for t h i s s c h i s t ; a n d 

" H u d s o n " a l so is ob j ec t i onab le b e c a u s e of i t s v a r i e d a p p l i c a t i o n s . I s no t 

cons ide red s a m e a s M a n h a t t a n sch i s t of N e w Y o r k C i ty reg ion , w h i c h is 

p r e - C a m b . T h e B e r k s h i r e s c h i s t is n o w classifled a s of Ord. , Camb. , a n d 

p re -Carab . ( ? ) age . ( S e e t m d e r i?erfcsftire «c / i i« t ) 

H u d s o n m e m b e r (of F r a n c o n i a s a n d s t o n e ) . 

U p p e r C a m b r i a n : W e s t e r n Wiscons in ( S t . C r o i x C o u n t y ) . 

A. C. Trowbridge, W. H. Twenhofel, G. O. Raasch, F. T. Thwaltes, Sept. 1935 (Rept. 
9 th Ann. Field Cont Kans. GeoL Soc, fig. 1, pp. 81, 92, 134, 140, -159, 160, 431, 
446, 449, 464, etc.). Hudson memb. of Franconia fm.—At Goodenough Hill, 
Juneau Co., consists of (descending): (1) Fine-grained white ss., 13 f t ; (2) 
covered, 19 f t . ; (3) fine-grained pink to brown ss., 24.2 f t . ; (4) greensand, 5 ft. 
UnderUes Bad Axe memb. of the Franconia and rests on Goodenough memb. of the 
Franconia. At Hudson It consists of 85 ft. of medium-grained, green to gray 
glauconitic ss., underlying Bad Axe and overlying Goodenough members. The 
Franconia section at Hudson, St. Croix Co., is type loc. of Hudson trllobite bed 
of Wooster and of Hudson memb. of Franconhi as deflned by Twenhofel. Raasch, and 
Thwaltes. [On p. 309 of this book G. O. Raasch stated that Hudson memb. Is 
Ptychaapia-Proaaukia zone.] 

Above def lni t ion w a s r e p e a t e d a n d s o m e w h a t amplif ied by Twenhofe l , 
R a a s c h , a n d T h w a l t e s i n Geol. Soc. A m . Bidi . , vol . 46, No. 11 , Nov. 30, 
1935, pp. 1701, e tc . See u n d e r M a z o m a n i e ss . 

H u d s o n B r i d g e l i m e s t o n e . ( I n P a l o P I n t o f o r m a t i o n . ) 
P e t m s y l v a n i a n : N o r t h - c e n t r a l T e x a s ( W i s e C o u n t y ) . 

G. Scott and J. M. Armstrong, 1932 (Unlv. Tex. BuU. 3224, p. 21) . Hudaon Bridge 
Is.—Hard, crystaUlne Is., dark brown to gray, with local pink splotches and 
occasionally large maasea of chert In top bed. Thickness 7 ± ft. Outcropa about 
3 ml. SB. of Bridgeport, on "S. aide of Weat Fork of Trinity River, in B. end of 
Rebecca Coleman aurvey, along margin of Trinity River flood plain, and croaaea the 
road 200 yds S. of Hudson Bridge. Is beUeved to be of lower Palo Pinto age. 
Probably belongs in Keechi Creek ahalea. Writers believe It should be included 
in Palo Pinto fm. Ia oldest exposed bed In Wise Co. 

t H u d s o n i a n s u b s t a g e (of W i s c o n s i n s t a g e ) . 

P l e i s t ocene ( l a t e ) : G r e a t L a k e s reg ion . 

M. M. Leighton, 1931 (Jour. GeoL, vol. 39, pp. 51-53). Hudaonian substage (late 
Wisconsin).—Includea Port Huron to Dea Moinea [lobe] and younger moralnea. 
Thia name waa chosen for the last substage because the ice fields about Hudson 
Bay were approx. equally developed. The early and middle Wisconsin substage ia 
here named Quebecan. 

M. M. Leighton, 1933 (Scl , voL 77, p. 188), withdrew Hudsonian and replaced It 
with Mankato. 

t H u d s o n R i v e r . 
See u n d e r t H u d s o n fm, 

H u e c o l i m e s t o n e . 

P e r m i a n ( ? ) : W e s t e r n T e x a s a n d s o u t h e r n N e w Mexico. 

G. B. Richardson, 1904 (Unlv. Tex. Mln. Surv. Bull. 9, pp. 32-38). Hueco fm.— 
Mainly masalve gray foaailiferous nonmag. is., locally including beds of sh. and ss. 
Thickness a t least 5,000 ft. Represents the Penn. In Diablo Plateau, Franklin, 
Cornudaa, Diablo, Finlay, and Hueco Mtns, Fossils assigned to Penn. by G. H. 
Girty. Relations to Delaware Mtn fm. (Perm.) not deterralned, but supposed to 
be older. 

L a t e r s t u d i e s by m a n y geologis t s r e s u l t e d in d i f f e r en t i a t i ng t h e g r e a t m a s s 

of l ss . caUed B u e c o Is. in e a r l y r e p t s on F r a n k l i n a n d H u e c o M t n s i n to 

H e l m s fm. (Miss . ) a t base , M a g d a l e n a Is. ( P e n n . ) , a n d a n uncon . over-
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ly ing s e r i e s of beds , of P e r r a . ( ? ) age , t o w h i c h sorae geologis t s r e s t r i c t e d 
t h e n a m e B u e c o Is., a n d w h i c h inc luded P o w w o w cgi. a t base , a n d n e a r 
t op t h e D e e r M t n r ed sh. memb. , 1 5 0 ± ft . th ick . T h i s r e s t r i c t e d deflni t ion 
is t h a t n o w employed by U. S. Geol. S u r v e y a n d geologis t s g e n e r a l l y . 

N a m e d for e x j w s u r e s in H u e c o M t n s , E l P a s o Co. 

H u e c o n i a n . 
A n a m e t h a t h a s been appUed, p rov inc ia l ly , t o t h e t i m e d u r i n g w h i c h Hueco 

Is. of w e s t e r n T e x . w a s depos i t ed . 

H u e r f a n o f o r m a t i o n . 
E o c e n e ( l o w e r a n d m i d d l e ) : S o u t h e a s t e r n Co lo rado ( H u e r f a n o C o u n t y ) . 
See t r ade r P o i s o n C a n y o n fm. 

t H u e r f a n o se r i e s . 
See e x p l a n a t i o n u n d e r P o i s o n C a n y o n fm. 

H u e r t o a n d e s i t e . (Of P o t o s i vo lcan ic se r ies . ) 

M i o c e n e : S o u t h w e s t e r n Co lo rado . 

B. S. Laraen, 1917 (Colo. GeoL Surv. BuU. 13, pp. 20, 38). Huerto fm.—Underlies 
Piedra fm. and overllea Alboroto fm. In Platoro-Summitville dist. Included In 
Potosl volcanic series. 

W. H. Emraons and E. S. Larsen, 1923 (U. S. G. S. Bull. 718). Buerto fm.—• 
A series of andesitlc fiows and tuff breccias, 0 to 2,000-1- ft. thick, which commonly 
overlies Alboroto fm. rather regularly. Is absent in Creede dlat., where the over
lying Piedra deposits rest uncon. on the Alboroto. Named for occurrences en 
Huerto Peak, In S. par t of San CTrlstobal quad., W. of Huerto Creek. 

E. S. Larsen, 1935 (U. S. G. S. Bul l 843), changed name to Huerto andesite. 

H u e t h a w a l i l imes tones . 

P e n n s y l v a n i a n ( ? ) : N o r t h e r n A r i z o n a ( G r a n d C a n y o n ) . 

C. [ R ] Keyes, 1922 (Pan-Am. Geol, vol. 38, pp. 251, 336). Huethawali lss.— 
Lower 200 ft. of lsa. of Aubreyan series, typically exposed In esplanade at head 
of Baaa Canyon, W. of EI Tovar. Older than Havasupal sss. 

D e r i v a t i o n of n a m e not s t a t e d , b u t p r o b a b l y H u e t h a w a l i P e a k , w h i c h is 

j u s t W . of h e a d of B a s s C a n y o n . 

H u g h e s C r e e k s h a l e . 
P e n n s y l v a n i a n : S o u t h e a s t e r n Nebrask j i a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra. 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 84, 85. 89). Hughes 
Creek sh.—Blue arglll. sh., dark shales, and thin lss. Thickness 35 to 50 ft. 
iu Nebr. and NE. Kans, Underlies Long Creek Is. and overlies Houchen Creek 
Is., all included in Elmdale sh. memb. Named for Hughes Creek, Nemaha Co., 
Nebr. 

R. C. Moore and G. E. Condra, 1932 (Oct. 1932 revlaed classiflcation chart of 
Penn. rocks of Nebr. and Kana.), transferred Houchen Creek Is. and underlying 
Stine sh. to Admire eh., and Introduced Gail* sh. for the bed overiying Houchen 
Creek Is. This left Hughes Creek sh. the bosal memb. of Elmdale sh. Whether 
the Oaks sh. Is a part of Hughes Creek sh. as originally deflned, or a newly 
discovered unit, was not stated, but It appears that It and the" true Americus Is. 
were Included in Hughes Creek sh. of previous repts. 

G. E. Condra, 1935. (See under Long Creek Is.) 
R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22), transferred this unit to Perm. 

This change In Perm.-Penn. bdy has not been considered by U. S. Geol. Survey for 
Its publications. 

H u g h e s R i v e r flint. ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h w e s t e r n W e s t Vi rg in ia . 

R. V. Hennen, 1911 (W. Va. Geol Surv. Rept. Wirt, Roane, and Calhoun Counties, 
p. 258). In Wirt Co. the Brush Creek Is. is replaced by Hughes River flint, a 
reddish-gray and white ledge of chert or flint underlain by dark sh. full of marine 
shells. Not recognized In Roane Co. 

P r o b a b l y n a m e d for o c c u r r e n c e ou S o u t h F o r k of H u g h e s R ive r . 
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Huginnin porphyrite. 

Pre-Cambrian (Keweenawan): Northern Michigan (Isle Royale). 

A. C. Lane, 1898 (Mich. Geol. Surv. vol. 6. pt. 1, pp. 98, 141, 205-208, 207, 208, 209. 
212, plates 1, 13), Huginnin. porphyrite is shown as older than Mlnong trap. 

Belongs in Central Mine group. 
Named for exposures in bed of Huginnin Creek, about 50 f t from shore 

of Huginnin Cove and about 200 ft. from mouth of the creek, in Isle 

Royale. 

Hulshl-Schwatka group. 

Trlassic to Ter t i a ry : Yukon, Canada. 

B. J. Lees, 1934 (Roy. Canadian Inst. Trans., vol. 20, p t 1, p. 28). 

H u l a h s a n d s t o n e m e m b e r (of Ne lagoney fo i -mat lon) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

M. I. Goldman and H. M. Robinson, 1020 (U. S. G. S. Bull C86Y. pp. 362, 385). 
Hulah ss.—Hard ss., averaging 4 ± ft. thick; usually weathers yellow or orange. 
In places rather fossiliferous—nowhere raore so than at type loc, where Productus 
Is very abundant. Nanied for good development at top of small ridge a t E. edge 
of town site of Hulah, near center of SEU sec. 5, T. 28 N., R. 12 E. The interval 
separating it from top of Mission ss. ranges from 40 to 55 ft. and averages 50 + 
ft. In that interval lie Possum ss. (above) and Gap ss. (below). 

P. V. Roundy, K. C. Heald, and G. iB. Richardson, 1922 (U, S. G. S. Bul l 886Z, 
pp. 398-399, p l iv) . [See under Revard sa. memb.] 

The U. S. Geol. Survey at present treats Hulah ss. as a memb. of Nelagoney 
fm. 

H u l l m e t a - a n d e s i t e . 
U p p e r J u r a s s i c : N o r t h e r n Ca l i fo rn ia ( T a y l o r s v i l l e r e g i o n ) . 
J. S. Diller, 1908 (U. S. G. S. Bul l 353). Hull meta-andesite.—Greenish to reddish 

raeta-andesite resemhting Fant raeta-andeslte. Prevailing type Is greenish and 
• essentially nonporphyritic; occasionally in Little Grizzly Creek region It Is de

cidedly amygdaloidal Is only partially crystalline. Much of it Is In more or 
less well-defined sheets representing lava fiows and tiifif. In places Is decidedly 
slaty. I t penetrates Mormon ss. and Foreman fm. Most likely erupted near close 
of Jurassic. 

Named for exposures E. of Hull diggings (called Taylor diggings on Taylors

ville map) . 

Hull limestone. 

Middle Ordovician (Trenton) : Ontario and northern New York. 

P. E. Raymond, 1914 (Canada Geol Sun' . Summ. Rept. 1912. p. 348), named these 
beds, of Trenton age, Hull fm., and used the name in 1916 and 1921 repts of 
Canada Geol Surv. 

G. M. .Kay, 1929 (A. A. P. G. Bull , vol. 13, No. 9, p. 1214), deflned Hull U. as 
middle fm, of Trenton group, as 35 ft. thick, and as underlain hy Rockland la. 
and overlain by Sherman Fall Is. In 1935 (Geol. Soc. Am. Bull, vol. 40, pp. 
227-229) he deflned HuU fm. as consisting of Is., 97 ft. thick at Lowvllle, NW, 
N. Y,, and 100 ft. thick a t Deer River, N. Y. 

Named for exposures at Hull, Quebec. 

Hull porphyry. 

Pre-Cambrian: Northwestern Iowa. 

C. [R.l Keyes, 1914 (Iowa Acad. Sci. Proc, vol 21, p. 187; Scl , n. s., vel. 40, 
p. 144). Hull porphyries, 475 ft. thick, included in Keweenawan series. 

Probably named for Hull, Sioux Co. 
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Hull agglomerate. 

Middle Jurass ic : Northern California (Mount J u r a ) . 

C. H. Crickmay, 1933 (Geol Soc. Am. Bull , vol 44, No. 1, p. 81, and No. 5, pp. 
895-903). HuU aggl (also HuU ^m.).—Named by J . S. DUler, 1892 IwhcreVJ. 
Mostly massive, coarse, green aggl., with amal] amounta of red and purple ma t t e r ; 
in places a flne red or green tuft Thickness 700 ft. No foaails. Of late Middle 
Jurassic age. Occurs a t many places on slopes of Mount Jura, especially on S. end 
of mtn and on SW. slope from 4,500 to 5,000 ft. elev., in lower end of Hinchman 
Ravine, SB. and NW. slopes of mtn and north rldge. 

H u m b e r l imes tone . 

Age ( ? ) : N e w f o u n d l a n d . 

J. B. Jukes, 1839 (Rept. on geol Newfoundland, p. 4) . 

H u m b e r g r i t se r ies . 

C a r b o n i f e r o u s : N e w f o u n d l a n d . 

T. Landell-MlUs and others, 1922 (GeoL Soc London, Abstr. Proc. No. 1083, p. 53). 

Humber member. 

Upper Ordovician: Toronto, Canada. 

W. A. Parke, 1924 (Geol. Soc. Am. Bul l , vol. 35. pp. 103-104). 

See quotation under Dundas fm. Type loc. not stated. 

Humber Arm series. 
Middle and Upper Ordovician: Newfoundland. 

C. Schuchert and C. 0 . Dunbar, 1934 (Geol Soc. Am. Mem. 1, pp. 86, 99) . 

Humber River. 

Ordovician: Ontario. 

A. F. Foerste, 1924 (Canada Geol. Surv. Mem. 138, p. 52). 

Humboldt formation. 
Pliocene: Northern Nevada. . 

C. King, 1878 (U. S. Geol Expl. 40th Par., vol. 1, pp. 4 3 4 ^ 4 3 ) . Humboldt group 
(Pliocene).—Friable gray, white, and drab sss., marly Iss., reddish gravels, marly 
sands, loosely compacted pumlceous tuff, etc., extending, in patches, from W. base 
of Wasatch Mtns, Utah, to Humboldt River and Mtns, Nev. There Is Uttle doubt 
that all these exposures of PUo. were deposited In one lake. Fossils rare. The 
beds along Humboldt River are 300 ft. thick. The Humboldt Valley S. of its 
bend at Lassen's Meadows cuts a canyon through these PUo. s t ra ta for 25 ± mi. 
exposing clIfTs on either bank from 150 to 300 ft. high. 

J. C. Merriam, 1914 (Unlv. Cal l t Pub. Bull. Dept Geol, vol. 8, No. 12, p. 278). 
"Humboldt Pliocene" of King's Shoahone Lake of Middle Basin area seems to 
indicate Mio. at what may be considered type loc. Whether other evidence may 
indicate that a large portion of deposits mapped as Plio. by King really represents 
that period reraains to be demonstrated. I t seems probable a considerable part 
of these deposits may be Mio.; other portions are probably Pleist. 

G. D. Louderback, 1924 (Univ. Cal l t Pub. Dept. Geol. Scl, BUU. 15, p. 36). There 
Is no question about fact tha t best exposures of what King caUed .Humboldt 
Pliocene and what Russell has called Lake Lalwntan (Quaternary) lake beds are 
Identical. 

The U. S. Geol. Survey still tentatively classifles Humboldt fm. as Plio., 
although recognizing that deposits of Pleist. and Mio. age may have in 
places been included in tbe unit designated by that name. Much more 
work on this problem is needed. 

Humboldt limestone. 

Pennsylvanian: Southeastern Kansas. 

R. Hay, 1887 (Kans. Acad. Sci. Trans., vol. 10, p. 7 ) . The immense bed [In 
Wilson Co.] we have called Dun la. is probably same as the thick Humboldt la. ot 
Neosho Valley. It has same irregularity of structure and apparently aame fossUs. 

P r o b a b l y n a m e d for H u m b o l d t , Al len Co. 
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H u m b o l d t ooli te . ( I n K i n d e r h o o k g roup . ) 

M i s s i s s i p p i a n : C e n t r a l n o r t h e r n I o w a ( H u m b o l d t C o u n t y ) . 

F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol 30. pp. 109-114). Humboldt oolite.— 
In vicinity of towns of Humtwldt and Rutland oolitic lss. of Kinderhook age 
appear ac surface over small areas. , Tho largest of these appears in E. bank 
ot Weat Fork of Des Moines River In SW. part of town of Humboldt. The rock 
Is gray iri color, and texture is typically oolitic. [Fossils listed.] Is believed to 
represent either a raore oolitic and raore fossiliferous facies of Alden Is. [top of 
Kinderhook group] or a younger fm. not preserved in Hardin Co. Is probably 
younger than GUmore City Is. of Pocahontas Co. [Van Tuyl does not state that 
he Is naming the beds, but ^lie does use the term Humboldt oolite In his descrip
tion, and the name Is in Index to the volume.] 

H u m b o l d t f o r m a t i o n . 

P e n n s y l v a n i a n : S o u t h w e s t e r n N e w Mexico ( C e n t r a l m i n i n g d i s t r i c t ) . 
H. Schmltt, 1933 (Am. Inst. Min. and Met. Engrs. Contr. 39. pp. 2. 13). Upper 

Magdalena fm. of A. C. Spencer is here divided Into Humboldt fm. above. 2G1 
ft. thick, and Mountain Home sh. below, 130 ft, thick. These names are Intro
duced for convenience ot mapping, aud will probably be replaced by Geol. Survey 
In rept. in preparation by A. C. Spencer. The Upper Magdalena fm. rests on 
blue Is. (Lower Magdalena Is. of Spencer). [His Mountain Home sh. was named 
for a mine. Derivation of Humboldt not Indicated and not apparent.] 

H u m b u g f o r m a t i o n . 

Miss i s s ipp ian ( u p p e r ) : C e n t r a l n o r t h e r n U t a h ( T i n t i c d i s t r i c t a n d O q u i r r h 
M o u n t a i n r e g i o n ) . 

G. W. Tower, Jr., and G. 0. Smith, 1899 (U. S. G. S. 19th Ann, Rept , pt. 3,. pp. 
625-626). Humbug intercalated series.—Alternating beds of fossiliferous lss., 
limy sss, and sandy lss. Overlies Godlva Is. in Tintic dist. Total thickness 250 ft. 

G. F. Loughlln, 1919 (U. S. G. S. P. P. 107), applied Pine Canyon Is. to the 1,000 
ft. of Miss. lss. underlying Humbug fm. in Tintic dis t , and reported that G. H. 
Girty states the fossils from Humbug fm. are upper Miss., and those from Pine 
Canyon Is. are lower Mias. in all but upper 300 f t , which are tentatively regarded 
as upper Miss. 

J . Gllluly, 1932 (U. S. G. S. P. P. 173, pp. 7, 26-29). Humbug fm.—ln Stockton 
nnd Fairfield quads, Utah, .consists of Interbedded Is. and lenticular ss. and 
qtzite In beds.aa much aa 100 ft. thick but ordinarily from 2. to 10 ft. thick. 
Gradea Into overlying "Great Blue" la. and into underlying Deseret Is. ("Lower 
Blue Is." ot Spurr, and of upper Mlsa, (Brazer) age, .iccording to Girty) . Total 
thicknesa 650 ft. Lower limit of fm. arbltrorily placed at base of lowest con
siderable qtzite or ss. In Mlaa. section. Top limit Is also an arbitrary line nnd la 
probably not drawn at same horizon In all places. Is same as "Lower Intercalated 
series" of Spurr. 

N a m e d for m i n e fo rmer ly cal led H u m b u g m i n e bu t n o w k n o w n as Uncle 

S a m mine . 

t H u m b u g l imes tone . 

A u a m e appl ied by G. W. C r a n e (Am. Ins t . Min. E n g r s . Bul l . 106, pp. 2149-

2151, 1915) t o 378 ft. of n e a r l y p u r e coa r se -g ra ined g r a y Is., w i t h a few 

i n t e r c a l a t e d beds of yel lowish-buff a r e n . Is., sa id t o i m d e r l i e h i s H u m b u g 

ss. , ove r l i e h i s T e t r o Is., a n d t o r e p r e s e n t lower p a r t of H u m b u g fm. of 

U. S. G. S. of T i n t i c dis t . , U t a h , bu t now k n o w n to be o lde r t h a n l a t t e r 

fm. a n d to r e p r e s e n t u p p e r p a r t of P i n e C a n y o n Is. 

H u m b u g s a n d s t o n e . 
A n a m e appl ied by G. W . C r a n e (Am. I n s t . Min. E n g r s . BuU. 106, pp. 2140-

2151, 1915) to 224 ft. of calc . ss . w i t h a few I n t e r c a l a t e d beds of a r e n . Is., 
sa id to over l ie H u m b u g Is. a n d to be only u p p e r p a r t of H u m b u g fm. of 
U. S. G. S., b u t n o w k n o w n to c o r r e s p o n d t o a l l of H u r a b u g fm. of U. S. 
G. S. In T i n t i c dist . , U t a h . 
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H u m p h r e y sha le . ( I n W a b a u n s e e g roup . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , a n d sou th 

w e s t e r n I o w a . 

A. J. Smith, 1905 (Kans. Acad. Scl. Trans., vol. 19, p. 151). [See 1905 entry 
under Olpe sh.] 

R. C. Moore, 1920 (Kans. Geol. Surv. Bul l 6, pt. 2) . [See 1920 entry under Olpe ah.] 
G. B. Condra, 1927 (Nebr. Geol Surv. Bul l 1, 2d ser., pp. 63, 77, e t c ) . Humphrey 

sh. m-emb. of Wabaunsee fm. underlies Emporia la., overliea Burlingame la., and is 
here divided into (descending) Auburn sh., 20 f t ; Wakarusa is,, 6 ft , ; and Soldier 
Creek sh., 2 5 ± ft. The beda form a natural memb. of about same rank as Willard 
sh., which overlies Emporia Is. [This is definition adopted by R. C. Moore and 
G. E. Condra in their Oct. 1932 revised classlflcatlon chart of Penn. rocks of 
Nebr. and Kans.] 

G. E. Condra, 1935 (Nebr.'Geol. Snrv. Paper No. 8), dropped Humphrey ah. and 
treated Auburn, Wakarusa, and Soldier Creek as fma. 

R. C. Moore, 1036 (Kans. Geol Surv. Bul l 22, pp. 218, 221). Humphrey sh. dis
carded. Writer concludes type Humphrey does uot include Condra's Soldier Creek 
sh. It included from top of Burlingame Is. up to base of Reading is. 

N a m e d fo r e x p o s u r e s on H u m p h r e y ' s ford , 6 ml . S E . of E m p o r i a , K a n s . 

H u m p h r e y s and . 
A s u b s u r f a c e sand , 10 ft. th ick , occupy ing i n t e r v a l b tw . 1,567 a n d 1,586 

ft . in L. B . A u t m a n wel l No. 1, 2 ml . S. of v i l l age of H u m p h r e y , H u m p h r e y 
T w p , C a t t a r a u g u s Co., N . Y. ( S e e C. R. F e t t k e , Geol . Soc. A m . Bull . , vol. 
44, No. 3, p . 622, 1933.) 

H u m p h r e y C r e e k sha le . ( I n W a b a u n s e e g roup . ) 

A n a m e appl ied by R. C. Moore . 1932 ( K a n s . Geol. Soc. 6 th A n n . F i e ld 
Conf. Guidebook, Aug . 28 to Sept . 3 ) , t o t h e beds d e s i g n a t e d B u m p h r e y 

sh . m e m b . of W a b a u n s e e fm. by G. E . C o n d r a in 1927. L a t e r i n 1932 
( r ev i sed class i f icat ion c h a r t of P e n n . roclcs of K a n s . a n d N eb r . d a t e d 

- Oct. 1932) M o o r e a n d Ckindra d e s i g n a t e d t h e u n i t B u m p h r e y s h . 

H u n d r e d s a n d s t o n e . ( I n W a s h i n g t o n f o r m a t i o n ) 

P e r m i a n : N o r t h e r n W e s t Vi rg in ia . 

R. V. Hennen, 1900 (W. Vn. Geol Surv. Rept. Marshall, Wetzel and Tyler Counties, 
p. 214). Hundred ss.—Massive ss. in places, but outside of Church and Clay 
dists., Wetzel Co., is generally red sh. and sandy beds. Thickness 30 f t Lies 
5 tt. below Upper Washington Is. and 2 to 5 ft. above Hundred coal Has been 
caUed Dunkard ss. hy Grimsley. Named for viUage of Hundred, Wetzel Co. 

H u n d r e d - f o o t s and . 

D r i l l e r s ' t e r m fo r a s and , p robab ly of l a t e Ca t sk i l l age . In w e s t e r n P a . 

Lies l o w e r t h a u Mur rysv i l l e sand a n d h i g h e r t h a n Nineveh 30-foot sand . 

H u n k e r s e r i e s . 

Age ( ? ) : C a n a d a . 

R. G. McConnell, 1900 (Canada Geol. .Surv. Rept. on Klondike gold fleld, pp. ,8-9), 

H u n k e r C reek ser ies . 

C a m b r i a n : C a n a d a . 

H. M. Aral, 1900 (Roy. Soc. Canada Proc and Trans., 2d ser., vol. 8, aec. 4, p. 198). 

H u n t s a n d s t o n e . ( I n B l u e s t o n e f o r m a t i o n . ) 

Miss i s s ipp ian : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 293, 317). Hunt ss.—Green raassive or shaly ss., 10 to 20 ft, thick, lying a few 
ft, below Hunt coal ("the uppermost coal in Bluestone group" and exposed Just 
W. of Hunt School, Mercer Co,), and overlyllng Hunt sh. All members of Blue-
stone group [Bluestone fm.], and all exposed in Stony Gap section, Mercer Co., 
on N. side of Big Ridge, about % ml. S. of Belcher School, where the ss. is 15 ft. 
thick. 
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H u n t sha le . ( I n B l u e s t o n e f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a . 

D. B. Reger, 1926 (W. Va. Gcol Surv. Rept. Mercer, Monroe, and Sumraers Counties, 
pp. 293, 317). Hunt sh.—Red and variegated, 35 ft. thick. Underlies Hunt 
ss. and overlies Bratton ss. All members of Bluestone group [Bluestone fm.]. 
[See additional uuder Hunt ss.] 

H u n t s a n d . 
A s u b s u r f a c e s a n d (of C h e s t e r Miss, a g e ) in Ind . , t h a t h a s been c o r r e l a t e d 

wi th S a m p l e ss. m'emb. of G a s p e r ool i te . 

H u n t e r C a n y o n f o r m a t i o n . ( I n M e s a v e r d e g roup . ) 

Uppe r C r e t a c e o u s : W e s t e r n C o l o r a d o (Book Cliffs coal field). 
C. E. Erdmann, 1934 (U. S. G. S. Bull. 851, pp. 22, 33). Hunter Canyon fm.— 

Assemblage of massive brown, huff, and gray clifif-raaklng fluviatile sss. and 
gray clay sh. ; about 80 percent ss. Thin coals near top. Thickness 375 to 
1,400 ft. Top fra. of Mesaverde group. Uncon. underiles Eocene (?) deposits 
and overlies Mount Garfield fm. Named for Hunter Canyon. 

H u n t e r s I s l a n d i r o n - b e a r i n g se r i e s . 

P r e - C a m b r i a u : N o r t h e a s t e r n M i n n e s o t a (VermiUon d i s t r i c t ) . 
C. R. Van Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 52, p. 118). The rocks of 

E. extension of N. arm of Vermilion range are known locally as Hunters Island 
iron-bearing series. [The map of Vermilion dist. In Mon. 52 (pl. 8) shows the 
rocks of the area designated as Hunters Island as consisting of Ely greenstone, 
Archean granite, Ogishke cgl., Agawa fm., and Knife Lake s i ] 

H u n t e r s v l l l e c l i e r t ( I n O r i s k a n y g roup . ) 
L o w e r D e v o n i a n : .Sou theas te rn W e s t V i rg in ia ( P o c a h o n t a s a n d G r e e n b r i e r 

C o u n t i e s ) . 
P. H. Price, 1929 (W. Va. Geol. Surv. Rept. Pocahontaa Co., pp. 108, 108, 233, 

236-237, 397, e t c ) . HuntersvUle chert.—Yellow, gray, to dark, sandy chert, 30 
to 65 ft. thick, forming top dlv. of Oriskany series In Pocahontas and Greenbrier 
Counties, to which counties it appears to be conflned in W. Va. Contains sparse 
marine fnuiia of Orlskiiny age. Directly underlies Marcellus sh. and directly 
overlies Rldgeley ss. Type loc in vicinity ot Huntersvllle [SE. part of Poca
hontas Co.], where it has been quarried tor road material. The Shrlver chert, 
which underlies Rldgeley as., Is not present in county. 

H u n t e r VaUey. 
P r o b a b l y l o w e r Mesozo lc : S i e r r a N e v a d a , Ca l i fo rn i a . 

N. L. Taliaferro, 1933 (Geol. Soc Ara. Bul l , vol 44, No. 1, p. 149). Hunter .Valley 
cherts and tuffs, 1,500 ft. thick, Included'In Tuolumne group. Underlie Penyon 
Blanco aggls. and overlie pillow basalts. 

Hun t ingdor i s tone . 

N a m e l i s ted in U. S. G. S. B u l l . 191, a n d c r e d i t e d to E . T. (3ox, 1879 ( I n d . 
Geol. S u r v . 8 th , 9 th , a n d 10th Ann.. R e p t s , fo r 1876, 1877, 1878, p. 6 6 ) . On 
p . c i ted Cox s imply m e n t i o n e d " t h e ce l eb ra t ed H u n t i n g t o n s tone , " w h i c h 
i s q u a r r i e d for l ime a t H u n t i n g t o n ( t h e c o r r e c t s p e l l i n g ) , H u n t i n g t o n 
Co., I n d . 

H u n t i n g d o n f o r m a t i o n . 

E o c e n e : S o u t h e r n B r i t i s h Columbia a n d c e n t r a l n o r t h e r n W a s h i n g t o n . 

R. A. Daly, 1912 (Canada Geol Surv. Dept. Mines Mem. 38, map 17). Huntingdon 
fm.—Ss., cgls., sh., and thin coal beds. [Mapped at and to N. of Huntingdon, 
B. C , and In Wash.] 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 519). Hunting
don fm.—Heavy raasses of raedlum-grained Riay-tlnted cgl. alternating with as. 
and sh. ; cgl. most abundant at base. Thickness 1.000 ft. Occurs on Suraas 
Mtn, N, of Huntingdon R, R. Station, B. C. Eocene foasUs, Is uncon, on 
ChiUiwack series, alan on Suraas diorite and Suraas granite. 
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Huntington series. 
Trlassic (?) : Northeastern Oregon (Blue Mountains). 
W. Lindgren, 1901 (U. S. G. S. 22d Ann. Rept , pt. 2, p. 579). Huntington series.— 

Las., calc, shales, and clay slates, with some gyp. and red and green volcanic 
tuffs. Thickness probably several thousand tt . Reats on old volcanic rocks, 
largely old rhyolites and tuffs. Overlain by marine Triassic Occurs in vicinity 
of Huntington. Indeterminate fossils. Regarded as Trlassic. 

H u n t i n g t o n do lomi te . 
S i l u r i a n ( N i a g a r a n ) : N o r t h e a s t e r n I n d i a n a . 

E. M. Kindle, 1904 (Ind, Dept, Geol. and Nat. Res. 28th Ann. Rept., p. 408). 
Huntington Is.—Llght-gray or cream-colored granular dolomltlc Is. of saccharoldal 
texture, 150 to 200± ft. thick; about 80 ft. exposed at Huntington. Contains 
Guelph fauna, a younger fauna than NoblesvlIIe dol , which contains Lockport 
fosslla, and also differa decidedly in physical appearance from the Huntington. 
Both belong to the Niagara. It wiU be convenient to designate the beds ex
poaed In the Huntington quarries as Huntington la. The aame la. la also exposed 
in the lirae qtiarrles NE. of Delphi. At one place near Delphi it is uncon. over-
lain by beds of Hamilton age. 

B. R. Cumings and R. R. Shrock, 1928 (Ind. Dept. Cons., Dlv. Geol, Pub. 75, pp. 
53, 94-113). Huntington dol.—The name Huntington Is. was proposed by Kindle 
for "the beds exposed In the Huntington quarriea." Since aeveral distinct fms., 
complicated by a great coral reef plexus, are now expoaed in tbe quarriea a t 
Huntington, the authora have been forced to redeflne the type section of Hunting
ton dol (Is.). As redefined it consists ot the exposures of yeUowish to grayish 
saccharoldal dol. along the dredged rock channel of Little River, from NE. cor. 
of SW. cor. of NE14 sec. 13, T, 28 N., R, 10 E., eastward nearly to W. line of 
sec. 8, T. 28 N., R. 10 E., where a cherty fm,, here named New Corydon la., 
comes In above the Huntington dol. The Huntington Is typicaUy a massive to 
slabby evenly bedded yellowish, gray, or pinkish granular dol. of saccharoldal 
texture. At 2 localities, however (certain exposures at Huntington and near 
Georgetown), the fin. Is represented by nearly pure pink, crystalline Is. Exact 
thickness of fm. not known. In quarry at Rldgevllle 70 ft. are exposed; 90 
ft. in bluff on S. side ot Wabash River 3 mi. W. of Logansport; at least 100 ft. 
exposed In quarries at Delphi; and our meager data at Huntington indicate 
thickness of 150± ft. We feel certain the fm. thickens from Monon northwest
ward, but how much we are not prepared to say. Foaaila listed. Rests on 
Liston Creek Is., probably conformably. Grades upward into New Corydon Is. 
I t Is practically certain it extends beneath the drift to Chicago d i s t 

N a m e d for H u n t i n g t o n , H u n t i n g t o n Co. 

A. F. Foerste, 1035 (Denison Unlv. Bul l , Jour. Scl. Lnb., vol. 30, p. 159). Hunting
ton fni. has not been Identified S. of N. half of Randolph Co. 

H u n t o n l i m e s t o n e . 
S i l u r i a n a n d D e v o n i a n : S o u t h e a s t e r n O k l a h o m a . 

J. A. TaCf, 1902 (U. S. G. S. Atoka folio, No. 79). Hunton !».—Nearly pure white Is. 
and limy marls. At base variable beds of white ooUte. In parts of which coarse 
and fine spherical granules appear as If originally sorted and stratified. Elsewhere 
spherules ranging in size from that of a small pea to flne grains appear Inter
mingled ; in places the oolite "Is siUcifled. Succeeding the ooUte are bluish and 
cream-colored granular and fine-textured lss. and marly beds at taining thickness of 
100± ft.; many of these beds are crystalline and hard, while others are composed 
largely of coinnilnuted shell fragments. Near top are marly beds which carry 
abundance of well-preserved fossils. Uppermost 50 ft. of fm. is for most part hard 
and thln-hedded. Many nodular cherty concretions and numerous fossils, some 
of which are beautifully slllclrted, occur In these beds. Overlies Sylvan sh. and 
underiles Woodford chert. 

J . A. Tafl', 1903 (U. S. G. S. Tishomingo folio. No. 98). Hunton la., 0 to 200 f t 
thick, is divisible into 3 members (descending) : (1) Crystalline and In part cherty 
bluish to white la. with occasional tbln raarly atrata. In placea overlain by several 
ft. of very cherty Is. ; (2) 100 ft. of white or cream-colored and occasionally plnklah 
rather soft Is. Interstratified with more friable marly Ume and, rarely, calc. clay, 
with a few ft. of marly white Is. a t t o p ; (3) whitish raassive crystalline Is., which 
in places Includes a bed of oolite a t or near baae and thln-hedded compact la. a t 
top; thickness few ft. to 2 5 ± t t Upper memb. contains Oriskany and perhaps 
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Onondaga fossils; ralddle merab. contains Helderberg fossils; and basal merab. 
contains Niagara fossUs in thin-bedded compact Is. a t top and Clinton fossils In 
underlying beds. 

C. A. Reeds, 1911 (Am. J o n t ScL, 4th, vol 32, pp. 256-268). Hunton Is. ot Taff Is 
here divided into 4 fras. in Arbuckle Mtns (descending) : (1) Bois d'Arc Is., 0 to 
90 f t , of Becraft (Oriskany) age, according to C. Schuchert (1922) and E. O. 
Ulrieh (1927) ; (2) Haragan sh., 0 to 166"ft, of New Scotland age ; (3) Henry
house sh., 0 to 223 f t , of Niagaran age ; and (4) Chimneyhill Is., 0 to 53 f t , of 
Alexandrian age. Overlies Sylvan sh. with uncon. The Bois d'Arc Is. corre
sponds to upper Hunton of Taff; the Haragan and Henryhouse correspond to 
middle Hunton of Taff; and the Chlmneyhlll corresponds to lower Hunton of Taff. 

C. N. Gould, 1927 (Unlv. Okla. Bul l , Proc. Okla. Acad. Scl , vol. 8, p t 2, p. 235). 
Hunton will probably remain as a group name, for purposes ot mapping. 

N a m e d for e x p o s u r e s n e a r f o r m e r h a m l e t of H u n t o n , SW. p a r t of Coal Co. 

t H u n t s v i l l e . 
M i s s i s s i p p i a n : N o r t h e a s t e r n A l a b a m a . 

B. A. Smith, 1892 (Sketch of geology of Ala., Birmingham, Ala., Roberts & Son, 
pam. of 38 pp.). St. Louia or Huntsville.—A subdivision of the Sub-Carbf. In 
Tennessee River Valley. More calc. than t>eds below. I s = upper Siliceous of 
Safford and St. Louis group of western geologlats. Overlies Lauderdale (Keokuk) 
and underlies several hundred f t of Sub-Carbf. lss. [Huntsville used in table only.] 

The Mississippian rocks in vicinity of Huntsville, Ala., consist of (descend
ing) Bangor Is. restricted, Hartselle ss., Golconda fm., Gasper oolite, Ste. 
Genevieve is., and St. Louis Is. (See C. Butts, Ala. Geol. Surv. Spec. 
Rept. No. 14, 1926, pl. 49, see. 14.) 

Named for exposures at Huntsvllle, Madison Co. 

tHuron group. 
Upper Devonian and Mississippian: Michigan (Lower Peninsula). 
A. WlncheU, 1861 (Mich. Geol. Surv. 1st Bien. Rept. Prog., pp. 71, 139). Huron , 

group.—Consists ot (descending): (1) Fine bluish gritstones (Pt. aux Barques), 
14 f t ; (2) ahales, lss., and fiagstonea, 18 ft. [180 In Am. Jour. Scl , 2d, vol. 33, 
pp. 353-354] ; (3) green sh., 10 f t ; (4) black bituminous ah., 20 ft. Underilea 
Marshall group and overlies Hamilton group ot Iss. aud shaiea. Thicknesa of 
Huron group 224 tt . Aaslgned to Portage epoch. 

A. Winchell, 1865 (Am. Jour. Scl., 2d, vo l 39, pp. 350-353), gave thlckneas of Huron 
group aa 600 to 700 ft. 

A. Winchell, 1871 (Am. Ph i l Soc Proc , vol. 11, pp. 73-82). Huron gritstones, 15 ft. 
thick, belong to Maraball group. 

I n c l u d e s C o l d w a t e r sh., B e r e a ss., a n d A n t r i m sh. 
P r o b a b l y n a m e d for o u t c r o p s a long L a k e H u r o n In Mich. 

H u r o n s h a l e . 
Uppe r D e v o n i a n : N o r t h e r n Ohio . 

J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869. p. 18). Huron «ft.—Black 
bituminous ah., 350 ft. thick, designated by former Geological Board as "Black 
Slate." Overlies Hamilton Is. and underlies Dev. bluish or greenish Erie sh. 
Extends from lake shore at mouth of Huron River S. to mouth of Scioto. 

E. M. Kindle, 1912 (Am. Jour. Sci., 4th, vol. 34, pp. 187-213). Typical Huron sh. of 
Huron River section and to S. consists of black and blue shales characterized by 
spherical concretions, and Is overlain by Cleveland sh. (black and blue shales 
charaifterlzed by cone-ln-cone structure) and underlain by Olentangy sh. In 
Cleveland region the typical Cleveland Sh. (black) Is underlain by Chagrin sh. 
(gray, with much sa. In upper par t ) , which in turn reata on Huron sh. (black and 
gray). The Chagrin ah. of Cleveland section repreaenta lower par t of Cleveland sh. 
and upper par t of Huron ah. of Huron River section. 

H. P. Cushing, 1931 (U. S. G. S. Bull 818, on Cleveland, Berea, and Euclid quads), 
deflned Cleveland sh, as resting uncon. on Chagrin sh. (described as containing con
cretions In lower i)art and as resting on black ahales of Portage age). The rela-
tlona of Huron eh. to Cleveland and Chagrin shales are still under Investigation. 

Named for exposures on Huron River, northern Ohio (Huron and Erie 
Counties). 
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Huron gritstone. 
Mississippian: Michigan (Saginaw Bay region). 
A. WlncheU, 1871 (Am. Phil Soc. Proc, vol 11, pp. 73-82). Huron gritstones, 15 ft. 

thick, belong to Marshall group. 
G. P̂  Grimsley, 1904 (Mich. Geol. Surv. voL 9, p t 2, p. 79), included Buron grind

stone in top of Coldwater sh. 

tHuron group. 
Mississippian: Indiana. 
T. C. Hopkina, 1902 (Geol. Soc. Am. Bull, vol. 13, pp. 519-520). Huron group.— 

Alternatln.«: beds of ss. and Is., known In some older repts as Chester, forming top
most part of Lower Carbf. [Miss.] in aotithern and west-central Ind. Underlain 
by Mitchell Is. and overlain by Manafield sa. [Penn.], 

Replaced by Chester group, older name. 
Named for Huron, Lawrence Co. 

Huron Bay slates. 
Age (?) : Northeastern Michigan. 
T. B. Brooks (Mich. Geol. Surv. vol. 1, p t 1, 1873, p. 155) stated: The Huron Bay 

slatea with associated rocks may be regarded as belonging to L'Anse seriea, although 
more than 10 ml, away In NE. direction. 

Huronian series (or epoch). 
As used for many years, this term was defined as the lower provincial 

series of the system of pre-Carab. rocks in Great Lt^kes region known 
as "Algonkian system," aud the time covered by their formation. The 
U. S. Geol. Survey uses the name In the broad sense, I. e., including 
upper, middle, and lower Huronian. For definition see U. S. G. S. Bull. 
769, pp. 105-108. (See also under tAnimikie group.). The U. S. Geol. 
Survey, however, no longer uses "Algonkian system," tentatively excludes 
Knife Lake series from the Huronian (In which It was formerly In
cluded), and classifies the Huronian as pre-Camb. 

Huronic period. 
C. [R.] Keyes, 1914 (Iowa Acad. Sci. Proc , vol. 21, p. 201). Time btw. 

Algomlc period above and Laurencic period below. 

Represents earliest part of Huronian epoch of U. S. Geol. Survey. 

Hurrah slate. 
Post-Ordovician ( ? ) : Northwestern Alaska (Seward Peninsula). 
P. S. Smith, 1910 (U. S. G. S. Bull 433, pp. 50, 59-f-, maps). Hurrah si—Carbonace-

oua qtzitea and black al, 200 to 800 ± ft. thick. In placea basal tew ft. to 50 ft. is 
black nondolomitic Is. Overllea Sowlk Is. and underlies Puckmuramie achiat. Moat 
contlnuoua exposures are on lower 2 or 3 mi. of Big Hurrah Creek and in shafts 
and other mine developments of Big Hurrah mine, located at Junction of Big and 
Little Hurrah Creeks. No fosslla. Assigned to post-Ord. (?). 

Hurry-up sand. 
A subsurface sand in Conemaugh fm. (Penn.) of western Pa. that probably 

corresponds to Mahoning ss. memb. The name has also been applied to 
sands that probably correspond to Saltsburg and Mahoning ss. members 
combined. In W. Va. the name has been applied to a much younger sand 
that is believed to correspond to Waynesburg ss. memb. of Washington 
fm. (Perm.) . In Palo Pinto Co., Tex., the name has been applied to a 
thick subsurface Penn. sand in base of MlUsap Lake fm., lying uncon. on 
Smithwick sh. 

Hushpuckney shale. 
Pennsylvaniau: Eastern Kansas and northwestern Missouri. 
R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 85, 90, 97). 

[See under Swope fm.] Named by Newell 
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J. M. Jewett, 1932 (pp. 90, 101, 103 of book cited above). Hushpuckney sh. wUl 
be proposed by Newell to include sh. underlying Bethany Falls Is. and overiying 
Middle Creek Is., all members of Swope fm. It is a black sh. a few ft. thick. In 
Kans. it is coexistent with Middle Creek Is. 

N. D. Newell, 1935 (Kans. Geol. Surv. BuU. 21, pp., 26-27). Bushpuchney sh.— 
Middle memb. of Swope Is. Here named for a creek S. of Fontana, Miami Co., 
Kana. Typically abown at a R. R. cut, center N. side sec. 13, T. 19 S., R. 23 E. 
Conslsta typically of 2 parts, upper half gray arglll ah. and lower half black 
platy ah. Locally a thin layer of argi l l greenish sb. underlies the black sh. ; and 
less commonly the upper part consists of carbonaceous blocky sh. Thickness 
4V4 to 5 ^ ft. Overlies Middle Creek Is. memb. and underlies Bethany Falls la. 
memb. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. 

H u t c h i s o n s a l t bed. ( I n S u m n e r g roup . ) 
P e r m i a n : C e n t r a l K a n s a s . 
I. Perrlne, 1918 (A. A. P. G. Bul l , vol. 2, pp. 73-90). Hutchison salt beds belong 

In upper part of Marion fm. 
N. W. Bass, 1929 (Kans. Geol. Surv. Bull. 12). Hutchison salt bed, 2 5 ± tt . thick, 

lies iu Wellington fm. as here redefined, about 580 ft. below top and 412 ± f t 
above top of Herington Is. 

P r o b a b l y n a m e d for H u t c h i s o n , R e n o Co., c e n t r a l K a n s . 

H u t c h i s o n Umes tones . 

A t e r m a p p l i e d by C. [R . ] K e y e s to 2.5 ft. of Dev. Is. In I o w a t h a t be longs 
t o t o p of C e d a r Val ley Is. ( S e e P a n - A m . Geol., vol. 56, pp . 318, 348, 
1931. I t occupies s a m e In t e rva l a s t h a t to w h i c h n a m e L u c a s Is. h a d 
a l r e a d y been appUed, a n d t h i cknes s c o r r e s p o n d s to t h a t of l a t t e r Is.) 

H u t s h i g r o u p . 
T e r t i a r y : Yukon T e r r i t o r y . 

D. D. Calrnes, 1910 (Canada Geol. Surv. Mem. 5, p. 38). 

H y a m p o m l a k e b e d s . * 
M i o c e n e : N o r t h w e s t e r n Ca l i fo rn i a ( T r i n i t y C o u n t y ) . 

J. S. DIUer, 1902 (U. S. G. S. Bull. 196, pp. 41-43). Neor mouth ot canyon 
[where Hay Fork enters] the coal-bearing series, which for convenience we will call 
Hyampom beda, has an exposed thickness df 250 ft., the upper 100 ft. being cgl. 
and the lower portion sandy, containing here and there concretiona. Some of sss. 
are rather hard, strike N. 85° E., with a dip of 30° SE., and contain coaly beda. 
Near base of series Is 25 f t of cgl,, and bottom part, about 30 ft, thick, ia not ex
posed. Limited to Hyampom Valley, 3 or 4 rai. long and of less breadth. Resta 
uncon. on underlying beds. Flora identified by F. H. Knowlton aa upper Mio. 

H y c o q u a r t z p o r p h y r y . 

P r e - C a m b r l a n : S o u t h - c e n t r a l V i rg in ia aud c e n t r a l n o r t h e r n N o r t h C a r o l i n a 

( P e r s o n a n d Granv i l l e C o u n t i e s ) . 
F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 15, 19, 20-23, and map) . The 

acid volcanica ot Virglllna dist. originally were rhyolite or quartz porphyry and 
rhyolltic tuffs, but In their present condition are largely aerlcite schists which may 
or may not show more than remnants of their original minerals and texture. In 
thia rept these rocks are described under name Hyco quartz porphyry. The fm. con
sists largely of quartz-sericlte schist, -which represents a mashed and otherwise 
metamorphosed quartz porphyry or rhyolite, and which was tuffaceous in certain 
areas. It appears to be oldest of the volcanic rocks, at least its areal distribution 
Indicates that It underlies the other volcanics. Assigned to Ord. (".'). Underilea 
Aaron si. In SE. part of Virglllna dist. Its place Is apparently taken by Goshen 
schist. 

A. L Jonas, 1917 (Va. Geol. Surv. prel. ed. ot geol. map ot Va.). [Under the block 
of pre-Camb. extrusive rocks younger tban Glenarm .series and designated as 
"aporhyolite" is s ta tement : "In Virglllna area called Hyco quartz porphyry and 
tuffaceous facies Is called Goshen schist."] 

N a m e d for H y c o R ive r , H a l i f a x Co., Va., a loug which occur i t s l a r g e s t 

a n d m o s t typ ica l e x p o s u r e s . 
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H y d e g r a n i t e . 
P r e - C a m b r i a n : N o r t h w e s t e r n N e w York ( H a m m o n d q u a d r a n g l e ) . 
A. F. Buddington, 1934 (N. Y. State Mus. Bul l 298, pp. 85, 86-88). Hyde granite 

forms area SW. of Hickory Lake In bend b'w. Hickory Creek. Is flne-gralned 
pink rock with marked gneissic structure. Intrudea Grenville series. [Appeara, 

" from pp. 1^0-122 and 136, to be named for Hyde School] 

H y d e M a n o r l i m e s t o n e . 
Midd le O r d o v i c i a n ( T r e n t o n ) : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) . 
A. Keith, 1932 (Wash, Acad, Sci, J o u r , vol, 22, pp, 360, 368-9). Hyde Manor !«.— 

Ot decided blue color. Conslsta of maaaive beda interlayered with thin slabby 
strata. Considerable schlstoslty is evident The fm. Is strongly folded. Fossils 
rather common ; good brachiopod fauna of Trenton age. Occurs near N. end of 
Taconic Range. Underlies Hortonville si. [Thickness of fm. not given.] 

N a m e d for e x p o s u r e s a t we l l -known s u m m e r r e so r t , ca l led H y d e M a n o r , 

S. of S u d b u r y , B r a n d o n quad . 

H y d e r q u a r t z m o n z o n i t e . 

J u r a s s i c or C r e t a c e o u s : S o u t h e a s t e r n A l a s k a ( H y d e r d i s t r i c t ) . 
A. F. Buddington, 1929 (U. S. G. S. Bull. 807, pp. 29-39, 58-59, maps, etc.). Byder 

\ u a r t z monzonite.—The quartz monzonite composing Hyder bathollth. Included 
In Coast Range Intrusives. Named for exposures at Hyder. 

t H y d r a u l i c l imes tone . 
D e s c r i p t i v e t e r m appl ied by S w a l l o w to a Is. in midd le of Cherokee sh . 

of Mo. a n d K a n s . t h a t is n o w k n o w n a s A r d m o r e Is. m e m b . T h e t e r m h a s 
a l so been app l ied . In a t i t u l a r sense, to lss. of di f ferent ages in o t h e r p a r t s 
of t h e c o u n t r y , which a r e used In m a k i n g cemen t s . 

H y g i e n e s a n d s t o n e m e m b e r (of P i e r r e s h a l e ) . 

Uppe r C r e t a c e o u s : C e n t r a l n o r t h e r n Co lo rado ( B o u l d e r d i s t r i c t a n d n o r t h 

w a r d ) . 

N. M. Fenneman, 1905 (U. S. G. "S. Bul l 205). Hygiene ss. memb. of Pierre fm.— 
'Ihlck-bedded, frequently cross-bedded BS, ; much of it dark greenish gray and 
gritty, remainder light gray; tlie whole calc, when fresh. Near Boulder it la 
very thin ; to N. it is 250 ft. thick. In places it conalsts of 2 aas. aeparated by 
a sh. parting that thickens to 200 or 300 ft. The upper dlv. of Hygiene aa. 
is characterized by large calc. concretions se/eral ft. in diam. The Hygiene 
lies 1,000 to 3,000 ft. above base of Pierre fin. Typically developed In rldge 
which passes within 1 '^ mi. of village of Hygiene [Bo"ulder Co.]. It crosses 
Little Thompson. Creek on Culver ranch, 6 mi, SW, of Bertboud, where a 
seepage of oil has long been known. At its outcrop W. of Bertboud it is several 
hundred ft. thick. [As thus defined Includes Terry ss. memb.] 

M. W. Ball, 1924 (A. A. P. G. Bull, vol 8, pp, 81-87), The name Hygiene ss. 
has heretofore been misapplied to a series of sands occurring through s t r a t 
interval of 1,700 f t or more. The assiimptlou seems to have been that only 
one ss. is present in the Pierre, and every as. outcrop was called Hygiene and 
connected up In a single line across the map. A. T. Schwenneson, E. W. Krampert, 
and C. II. Henley [unpublished repts] restricted the name to basal ss. ot the 
series, since this seems most likely to have been the ss. noted near Hygiene, and 
the term is so used here. The other sss. have been named and mapped by 
Schwenneson, Krampert, and Henley [unpublished]. In descending order: Richard 
ss., Larimer ss.. Rocky Ridge ss., and Terry ss. The Hygiene sa. as restricted 
ia 100 ft. thick, and lies 383 ft. below Terry ss. 

K. F. Mather, J. Gilluly. and R. G. Lusk, 1928 (U. S. G. S. Bull. 796B). Hygiene 
a.t. memb. of Pierro sh.—Aa now reatricted la 0 to 100 ft. thick, lies 200 to 400 
ft. below Terry ss. and 2,400 to 3.100 ft. above Niobrara fm. It is not dis
tinguished, cither lithologically or faunally, with certainty from the other ss. 
members of the Pierre, 

H y n d m a n f o r m a t i o n . 

P r e - C a i n h r i a n : C e n t r a l I d a h o ( H a i l e y r e g i o n ) . 

L, G. Westgate and C, P. Ross, 1930 (U. S. G. S. Bull. 814, pp. 10-17). Hyndman 
fm.—Massive qtzite with a green hornfels merab., 000 ft. thick, In upper part, 
and a schist memb., 1,100 ft. thick, iu lower p a r t Total thickness of fm. 
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6,800 ± ft. Is oldest sed. fra. In Wood River region and probably of Algonkian 
age. Underlies East Fork fm. (also of Algonkian age). Excellently exposed in 
Hyndman Peak and in cirques at Its southern base, in Hailey quad. 

Hyneman sand. 
A subsurface saud of Chester (Miss.) age in Ind. that has been correlated 

with Cypress ss. 

tHypozoic era and tHypozolc series. 
Names that have been applied to aU pre-Camb. stratified rocks and the 

time covered by their formation. For definition see U. S. G. S. Bull. 
769, pp. 12, 21, 30. Included in Proterozoic era of U. S. Geol. Survey. 

laeger sandstones. (In New River formation.) 
Pennsylvanian: Southern West Virginia. 
R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 

McDowell -Counties, pp. 186-191), named, in descending order, the following 
subdivlalona In upper part of "Middle Pottaville series or New River group," 
beneath Panther cgl ; (1) laeger B coal; (2) Upper laeger sa. (massive to cur
rent-bedded, medium-grained, grayish white to brown, cIlflE-raaking, 30 to 50 ft. 
thick) ; (3) Interval 60 to 70 ft.; (4) laeger A coal; (5) Upper laeger ah. (dark 
gray, arglll, laminated, with plant fossils at base, 5 to 85 ft. thick) ; (8) laeger 
coal; (7) Middle laeger ss. (massive, medium-grained to coarse, grayish white 
to light gray, 30 to 40 ft. thick) ; (8) Lower laeger coal; (9) flre clay and sh. 
0 to 5 ft.; (10) Lower laeger aa. (masalve to flaggy, medium-grained, micaceoua, 
gray to brown, 20 to 30 ft, thick) ; (11) Lower laeger ah. (dark gray, arglll, 
laminated, 20 to 40 ft, thick) ; (12) Harvey cgl The laeger members are 
named for their occurrence at laeger, McDowell Co. 

laeger shales. 
See under laeger sandstones. 

l a tan limestone. (In Douglas group, Kansas.) 
la tan limestone member (of Douglas formation, Missouri). 

Pennsylvanian: Southwestern Iowa, northwestern Missouri, eastern Kansas, 
and southeastern Nebraska. 

C. R, Keyes, 1899 (Am. Geol, vol 23, p, 306). latan Is.—Middle memb. ot Lawrence 
sh. [broad and abandoned usage of Lawrence] In Mo. and eastern Kans. Underlies 
Andrew sh. memb. of Lawrence and overlies Weston sh. memb. 

H. Hinds and P. C. Greene, 1915 (Mo. Bur. Geol, and Mines vol. 13), divided 
Douglas fm. of NW. Mo. and SW. Iowa Into (descending) Oread Is. memb., 
Lawrence sh. memb., la tan Is. memb., and Weston sh. raemb. This clas
sification prevailed for many years. For recent Innovations, see under 
Weston sh. memb., also Kans.-Nebr. chart compiled by M. G. WUmarth, 
1936. 

Named for exposures at la tan, P la t t e Co., Mo. 

Iberville formation. 
Ordovician: Quebec. 

T. H. Clark, 1934 (Geol. Soc. Am. Bull, voL 45, No. 1, p. 5). 

Ice River formation. 
Age ( ? ) : British Columbia. 

L. D. Burling, 1912 (Wash. Acad. Sci. Jour., vol. 2, p. 357). 

Ice River intrusive complex. 
Post-Oetaceous: Alberta. 

J. A. Allan, 1913 (12th Int. Geol Cong. Guidebook 8, p. 185). 

Iconlum member (of Wellington formation). 
Permian: Central northern Oklahoma (Logan and Lincoln Counties). 
J. M. Patterson, 1933 (A. A. P. G. Bull. vol. 17, No. 3, pp. 243, 249, etc), Iconium 

memb.—Upper or shaly part of Wellington fm. in Logan and Lincoln Countlea, 
occurring btw. top of FalUs memb. of Wellington and base of Garber as. Thickness 
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4 7 0 ± ft. Lower 270 ft. Is 6 5 ± percent, sh., with as. and dolomltic beds well 
spaced. Lower 200 ft. contains more ss. beds with the sh. beds. Gradea Into 
overlying Garber, top of Iconlum being placed at base of massive sa. of Garber. 
The shales of Iconlum are red, blocky, nonlaminated, and contain calc. or dolomltlc 
material In form ot septarlan concretions and veined geodes. The ssa, are friable, 
reddish brown to gray, micaceous," cross bedded, and relatively fine grained. 
Fossil wood. A few thin calc. or dolomltic beds, usually red, in lower part. Two 
important ss. beds In upper part are here named Evansville ss. bed and Lowrie ss. 
bed. Nanied for little town of Iconlum, near S. quarter cor. of sec. 10. T. 16 N., 
R. 1 E., Logan Co. The town is 8 0 ± f t above base of Iconlum memb. 

Idaho formation. 
Pliocene and Pleistocene: Southeastern Oregon and western and southern 

Idaho. 
E. D. Cope, 1884 (Phlla. Acad. Nat-Sci . P roc 1883, vol. 35. p. 135: fauna describetl 

on pp. 153-186). Still another late Tert. lake existed in eastern Oreg. and 
western and southern Idaho. No body of water represents it at.iiresent time, and 
the remains of fishes found in its sediments belong to species different from 
those of the Oregon basin, both recent and extinct. I t is to be supposed that this 
lake was separate from all of the others (Lahontan, Bonneville, and Klamath), 
and of earlier age, although one of the PUo, series. It may be called Lake Idaho, 
and its sediment the Idaho fm. 

W. Lindgren, 1898 (U. S. G. S. 18th Ann. Rept., pt. 3. pp. 632-6,"J4). [See under 
Payet te fm."] 

W. Lindgren, 1900 (U. S. G. S, 20th Ann. Rept , pt. 3, pp. 93-04, 97-98) . [See under 
Payette Jm.] 

V. R. D. Kirkham, 1931 (Jour. Geol , vol. 30. No. 3, pp. 198-201, 235-239). "Writer 
presents evidence to support following.ideas : (1) A series of terrestrial deposits 
and lake beds exists in Columbia River basalt, 600 or more tt. below Ita upper 
surface, which present a characteristic lithology and a flora of Mio. age. (2) A 
series of terrestrial deposits and lake beds, in places several thousand f t thick, 
overUes Columbia River basalt and Owyhee rhyolite and presents a characteristic 
lithology and a flora and fauna of PUo. and later age. .\ccordlng to original 
definitions of Payette fm., none of upper series may be Included in it. hut the series 
underlying the basalt and rhyolite can be shown to be true Payette. According 
to original definition of Idaho fm., all of upper series should be included In It. 
For convenience of discussion, basin beds will refer to all lake beds aud terrestrial 
sediments overlying the upper flow of Columbia River basalt or the rhyollte, and 
intcrmontane beds will refer to all lake beds and terrestrial sediments under
lying several hundred ft. of Columbia River basalt or rhyolite. These In no case 
occur In the plains area. The basin beds (Idaho fm.) overlie Columbia River 
lava on both N. edge and S. border ot the plains without marked angular uncon. 
but with considerable discon. Idaho ftn. is here redeflned and applied to all 
baain beds in mapped area (Canyon, Gem, Payette, and parts of Ada, Adams, 
Owyhee, and Washington Counties, Idaho) and in contiguous areas In Idaho and 
Oreg., and Payette fm. is applied to all intermontanc beds In this area. Idaho 
fm. consists of lake beds and terrestrial beds which dip toward the downwarp axis 
and attain a thickness of several thousand tt. in middle of basin. I t includes all 
lake beds overlying Columbia River basalt and Owyhee rhyollte but excludes the 
Pleist, Upper Mesa and Lower Mesa fras. and alluvium. Interbedded with the 
upper members is Snake River basalt. The basal beds and upper beda are pre
dominantly sandy, but by far the greater thickness of fm. is light-colored sh. 
A few beds of volcanic ash and diatomite are conspicuous. The basal sss. are in 
places well cemented and resistant, but on whole the fm. is poorly consolidated. 
Most of fra. Is well stratified. Plant fossils point to Pilo. age. Invertebrate and 
vertebrate fossils indicate Plio. and Pleist. age. The "Payette tm." mentioned by 
Washburne is included in Idaho fm. as here defined. Writer does not conceive 
of a great f^ke Payette and a smaller Lake Idaho, as do Lindgren, Russell, Wash
burne, and others, but visualizes temporary shallow lakes of varying sizes from 
time to time alternating with intervals of desiccation. Bryan and Buwalda ad
mitted small lakes but also strongly urged fiood plains, deltas, and alluvial fans. 
Idaho fm. includes Poison,Creek fm. of Buwalda and Emmett fm., a name proposed 
by writer in June 1928, for a par t of what was originally called./rfofto fm. 
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T h e U. S. Geol. Su rvey classifies I d a h o fm". a s PUo. a n d P l e i s t , a n d P a y e t t e 

fm. a s Mio. 

" i ldaho g r an i t e . 

A t e r m t h a t h a s been loosely appl ied to t h e g r a n i t i c r o c k s of I d a h o b a t h o l i t h 

of I d a h o . 

I d a h o S p r i n g s f o r m a t i o n . 
P r e - C a m b r i a n : C e n t r a l n o r t h e r n C o l o r a d o (Georgeto"wn q u a d r a n g l e ) . 

S. H. Ball, 1906 (Am. Jour. Scl, 4th, vol. 21, p, 374). Idaho Springs fm.—Blotlte-
sllllmanlte schists, biotite schist, and quartz gneiss, with lenses of silicate rocks. 
The schists and quartz gneiss are interbedded with and grade into one another, 
while the lime silicate rocks, although Interbedded with the others, appear only 
to grade into the quartz gneiss. Probably of sed. origin. Oldest memb. of pre-
Camb. series in Georgetown quad., and forms the network into which the other 
fms. were Injected. Typically exposed in hills surrounding Idaho Springs. 

On 1935 geol. m a p of Colo, t h i s fm. w a s a s s i g n e d to G u n n i s o n R i v e r ser ies , 
w h i c h i nc ludes a l l of o ldes t exposed r o c k s in Colo. 

I d a l i a c lay . 
T e r t i a r y : S o u t h e a s t e r n M i s s o u r i . 

C. F. Marbut 1902 (Mo. Unlv. Studies, vol. 1, No. 3, pp. 18, 21, 32). Idalia clay.— 
Black or dark and gray to drab clay sh., 60 to 80 ft. thick, found only in Crowley 
ridge and usually only In lower part. Overlain uncon. hy Benton sands and under
lain uncon. by Paleozoic. Assigned to Tert. 

N a m e d for e x p o s u r e s a t I d a l i a , S t o d d a r d Co. 

I d e a l g y p s u m . 

See u n d e r C h i l d r e s s dol. a n d gyp . 

Ido lo beds . 
E o c e n e : Mexico . 

E. T. Durable and E. R. Applln, 1924 (Pan-Am. Geol, vol. 41, p. 341). 

I g n a c i o q u a r t z i t e . 

U p p e r C a m b r i a n : S o u t h w e s t e r n Colorado . 

W. Cross and A. C. Spencer, 1899 (U. S. G. S. La Plata folio. No. 60, p. 8 ) . [See I s t 
entry under Hermosa fm.] 

W. Cross, 1901 (U. S. G. S. Bull. 182, p. 35). Eariiest Paleozoic fm. of SUverton 
quad., Colo., Is a qtzite with sorae sandy shales 100 to 200 ft. thick, which is seen 
on W. side of Animas River from the monzonlte contact to Molas Lake, and im
perfectly on E. side of the Animas. This qtzite has been traced down the Animas 
to below Rockwood, and Is called Ignacio qtzite, from its characteristic development 
on the bench where lake of that name Is situated. A southerly dip carries this 
qtzite onto S. slope of Needle Mtns, where a few indistinct fossils indicate Its 
Camb. age. The rather shaly beds, often calc [Elbert fm.], succeeding the qtzite 
have not yielded fossils. If there are any SU. strata in this section they are 
probably represented by theae calc. shales and ssa. The Ignaclo qtzite overlies 
Algonkian qtzites and slates. 

I g n e k f o r m a t i o n . 

J u r a s s i c (? ) : N o r t h e r n A l a s k a ( C a n n i n g B i v e r r e g i o n ) . 

E. D. Lefflngwell, 1919 (U, S. G. S. P. P. 109, pp. 103, 120, raap). Ignek /m.—Black 
ah, and subordinate as,, coal, or red beda. Thlckneas 2,500± ft. Youngeat Meao-
zolc fra. In region. Probably overllea Klngak ah. (Lower? Juraaalc). Type loc. 
Is on S. aide of Red HUI, In Ignek VaUey, at W. end ot Sadlerochlt Mtna. Occura 
at both enda of Sadlerochlt Mtna and probably along N. front, but not Identified 
elaewbere. Fauna differs from that of Klngak sh. Is tentatively aaaigned to 
Jurassic (? ) . 
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Ilchester granite. 
Pre-Cambrian (?) : Eastern Maryland. 
W. H. Hobbs, 1889 (Am. Jour. Sci., 3d, vol. 38, pp. 225-228). Ilchester granite.— 

One of youngest of a series of eruptions In the gneiss and crystalline schist of 
eastern Md. Medium to coarse grained rock, with a porphyritic aspect caused by 
the large mlcrocllne crystals scattered through the holocrystalllne to granophyrie 
groundmass. Occurs at Ilchester, Md. 

Des formation. (In Mesaverde group.) 
Upper Cretaceous: Northwestern Colorado. 
Naraed by E. T. Hancock, but publication of his rept was delayed, so tha t 

name flrst appeared in U. S. G. S. Press Memo. 16037, Oct. 1, 1923, on map 
of Hamilton and Seeping Spring Gulch domes and vicinity, Moffat Co. 

E. T. Hancock, 1925 (U. S. G. S. BulL 757). lies fm.—An alternation of thick beds 
of ss. and sandy sh. with a few thin coal beds near base and near top. Is 
lower fm. of Mesaverde group in Axial and Monument Butte quads. Thickness 
1,350 ft. Trout Creek ss. is top memb., and basal bed consists of 15 to 25 ft of ss. 
Rests conformably on Mancos sh. and ia conforraably overlain by Williams Fork fm., 
the upper fm. ot Meaaverde group of thia area. Forma nearly all of Ilea Mtn. 

I l lahe formation. 
Oligocene: Northwestern Oregon (Salem Hills, Willamette Valley). 
T. P. Thayer, 1933 (Pan-Am. GeoL, vol. 59, No. 4, p. 317). Illahe fm.—Near-shore 

marine tuffaceous sediments containing lower-middle OUg. fossils. Occurs In S. 
part of Salem HUls, SW. of Salem, Oreg. Probably grades eastward into the sub
aerlal Mehama volcanics. The basaltic Stayton lavas, about 400 ft. thick, which 
are correlated with the Mio. Columbia basalts,. Ue on the eroded surface of the 
gently folded Illahe fm. In the Cascades the Stayton lavas rest uncon. on Mehama 
volcanics. [Derivation of name not stated.] 

Illeclllewaet quartzite. 
Pre-Cambrian: British Colurabia. 
R. A. Daly, 1913 (12th In t Geol. Cong. Guidebook 8, p. 134). 

Illinoian s tage of glaciation, also Illinoian drift (Pleistocene). 
Illinoian drift is narae applied to third drift of Labrador and Patrician 

parts of Laurentide ice sheet, the term Illinoian stage being appUed to 
time during which this drift was deposited. The name was proposed by 
P. Leverett, but was flrst published by T. C. Chamberiin (Jour. GeoL, vol. 
4, pp. 872-876, 1896), who credited it to Leverett, as Illinois tUl sheet 
Leverett deflned the term in Chicago Acad. Sci. Geol. and Nat. H i s t Surv. 
Bull. 2, pp. 11-16, 1897, and in Jour. Geol., vol. 6, p. 173, 1898. The 
Illinoian drift is underlain by Yarmouth soil and interglaclal deposits 
and overlain by Sangamon soil and interglaclal deposits. Named for Its 
development in 111. 

t l l l inois tUl sheet. 
See under Illinoian stage. 

f l lo formation. 
Upper Cretaceous: Northwestern Wyoming (Park Cotmty). 
D. F. Hewett 1914 (U. S. G. S. Bull. 541, pp. 91, 103, etc). /Io fm.—Buff and 

yellow sas. with minor sandy sh. and clay. No coal beds. Saurian bones and 
fresh-water invertebrates. Thickneaa 1,790 ft. in Shoahone River aectlon. Under
Uea (uncon.?) Fort Union fm. and overlies Meeteetse fm. Is Cret or Tert. Well 
expoaed in open valley NW. of Ho, a settlement 50 ml. SB. of Cody, hence name. 

Same as Lance fm., which' is now classifled as Upper Cret. in most areas. 

Image member. ( In Queen Charlotte group.) 
Jurass ic : British Columbia. 
C. H. Clapp, 1914 (Canada GeoL Surv. Summ. Rept. 1012, p. 21). 
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Imlay moraine 
Pleistocene (Wisconsin stage): Southeastern Michigan. Shown on moraine 

map (pL 32) of U. S. G. S. Mon. 53. Named for Imlay, Lapeer Co. 

Imperial formation. 
Miocene (late lower): Southern CaUfornia (Imperial CJounty). 
G. D. Hanna, 1926 (Call t Acad. Scl. Proc , 4 th ser., voL 14, No. 18, pp. 434-435). 

There appears to he good reason to suspect that more than one PUo. fm. Is repre
sented on flanks of Coyote Mtn (which is also called Carrizo Mtn) . Very little 
reason exists for placing the coral reef, the lowermost exposed fosslUferous stratum, 
with the great oyster reefs of upper part. For a long time the deposits about 
Coyote Mtn have been called "Carrizo Creek beds," or "Carrizo fm,," the lat ter 
propoaed definitely In 1914 by Kew; but F. E. Vaughan haa ahown that theae names 
are inapplicable becauae of prior uae elaewhere. This Is to be regretted, but It 
seems that current usage demands a different name. Since we are unable as yet 
to correlate definitely any of the foaall-bearlng atrata with any named fm, elae
where, I would propoae that It be known as Imperial fm. The type loc. should 
be taken as the coral reef exposed In Alvereon Canyon on S. side of the mtn. 
This coral reef has a distinctive fauna. I t Is succeeded by about 200 ft. of very 
fossiliferous calc sss. for which I propose the name Latrania sands. Above the 
Latrania sands are enormous depoaita of clay, here named Coyote Mountain claya. 
Above the claya, and interbedded with them near the top to some extent, are ex
tensive deposits of oyster shells for which the name Yuha Reefs haa been aelected. 
According to above nomenclature, Conrad's fossil moUusks came from the Yuha 
Reefa; Kew'a echlnoderma are from the Latrania sands; and Vaughan's corals 
from Imperial fm. I t Is believed tha t further work will necessitate further sub
division rather than a consolidation of above fms. [According to foregoing the 
name Imperial fm. was proposed as a substitute for "Carrizo Creek beds," but as 
defined it was also restricted to the coral reef forming basal par t of "Carrizo 
Creek beda."] 

W. P. Woodring, 1931 (Carnegie Inst. Wash. Pub. 418, pp. 1-25), redeflned Imperial 
fm., restricting it to raarine deposits, and dividing it Into an upper or ailtatone 
memb. (1,400+ ft. thick) and a baaal, cgl memb. (a few Inchea to 700 f t thick) . 
He correlated the baaal cgl. memb. with Imperial fm. of Hanna in narrow sense, 
and the aUtatone memb. with Latrania aanda. Coyote Mountain claya, and inter
bedded Yuha Reefa of Hanna. He aaaigned his Imperial fm. to . l a t e lower Mio., 
and his overlying Palm Spring fm. (nonmarine) to middle or upper Mio. 

I n c a m a c l o n flre c lay . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n N e w Mexico . 

C. L. Herrick, 1904 (Jour. Geol, vol 12, p. 242). Jncomocton fire clay, baaal bed of 
Sandia fm. near Socorro, N. Mex. Uncon. overllea Incamaclon granite. Named 
for mining d ie t in which it occura. 

I n c a m a c l o n g r a n i t e . 

A g e ( ? ) : C e n t r a l N e w Mexico . 

C. L. Herrick, 1904 (Jour. Geol, vol. 12, pp. 237-251). Near Socorro the /ncornoolor* 
granite uncon. underilea Sandia fm. Named for mining diat. In which it occurs. 

I n c h A r r a n l a t i t e s . 
D e v o n i a n : N e w B r u n s w i c k . 
W. V. Howard, 1926 (Geol. Soc. Am. Bul l vol 37, p. 487). 

I n d e p e n d e n c e s h a l e m e m b e r (of W a p s l p i n l c o n l i m e s t o n e ) . 

M i d d l e D e v o n i a n : C e n t r a l e a s t e r n I o w a . 

B. C^alvln, 1878 (Am. Jour. Scl , 3d, vol 15, pp. 460-482). Independence shales.— 
Fossiliferous, arglU., fine-grained shales charged with bituminous matter. Thick
ness 20 to 25-)- t t . Baaal div. ot Dev. a t Independence. Underlies Dev. lss. 

I n s u b s e q u e n t r e p t s ( u p t o 1928) W. H . N o r t o n p laced I n d e p e n d e n c e sh . 

be low h i s D a v e n p o r t beds a n d above h i s O t i s beds , a n d t h i s a s s i g n m e n t 

w a s fol lowed by G. F . K a y a n d E . T . Apfel , 1929 ( I o w a Geol. Su rv . vol. 

34, pp. 1 7 - 1 8 ) . 
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T. E. Savage, 1925 (Jour. Geol) , classified Wapslpinlcon Is. (of which this sh. was 
considered a memb.) as Upper Dev.; E. O. Ulrlch (1911) as Middle Dev. 

The Rept. 9th Ann. Field Conf. Kans. Geol. Soc, 1935, fig. 1, assigned this 
sh. to Upper Dev., excluded it from Wapslpinlcon Is., and treated It as a 
distinct fm. overlying Davenport memb. of Wapsipiuicon, which was 
excluded from Upper Dev. On p. 24 A. C. Trowbridge stated they are 
imdeclded whether it is Upjier or Middle Dev. 

M. A. Stainbrook, 1935 (pp. 249-254 of 1935 rept cited above). Independence ah. 
lies conformably below Cedar Valley Is. and uncon. on Davenport Is. Carries 
large Upper Dev. fauna. 

tlndependence limestone. 
Pennsylvanian: Southeastern Kansas. 

E. Haworth and W. H. H. P i a t t 1894 (Kana. Unlv. Quar t , vol. 2, pp. 115-117). 
Independence Is.—Heavy la., 40 ft. thick a t Independence. Overialn by 80 to 
150 ft. of ahalea with interbedded asa. May be aame as Oawego Is., but differs 
in character. 

Preoccupied. Replaced by Drum Is. according to G. I. Adams, 1903 (U. S. 

G. S. Bull. 211, p. 37) ; but R. C. Moore states (Kans. Geol. Surv. BuU. 22, 

1936, p. 109) tlndependence is. of Adams is Dennis Is. 

Named for Independence, Montgomery Co. 

Independence gas sand. 
A subsurface saud, of early Penn. (Cherokee) age, 0 to 100± f t thick, 

in Independence fleld, central northern Okla., reiwrted to occur at hori
zon of Bartlesville sand, but to be a distinct body. 

Index granodiorite. 
Jurassic (?) : Central Washington (Snohomish County). 

C. E. Weaver, 1912 (Wash. Geol Surv. Bull. 7, pp. 34-50). Very closely re
sembles Mount Stuart granodiorite, but In this rept will be designated Index 
granodiorite. Constitutes by far the larger part of areal geology of Index 
mining dlat. Assigned to Jurassic (?) . 

C. H. Weaver, 1916 (Wash. Geol Surv. Bull. 13). Index granodiorite, Jurassic or 
Cr.et., intrudes Gunn Peak fm. Outcropa typically near town of Index, Snohomiah 
Co. ' To SW. of Index is uncon. overialn by Tert. lavas. 

Indian conglomerate. 
Eocene ( ? ) : Southern CaUfornia (southern part of Santa Ynez quad

rangle, Santa Barbara County). 

R. N. Nelson, 1925 (CaUt Unlv. Pub., Dept. Geol" Sci. BuU., vol. 15, No. 10, pp. 
344, 350-362, pl. 46, and map). Indian cgl—Rudely sorted pebbles and boulders, 
iip to 1 foot dlam., in coarse-grained ss. matrix, firmly cemented. In Indian 
Canyon, where the fm. is over 500 ft. thick, the cgL is in beds 8 ft. thick, or 
less," separated by massive, thick-bedded sss. which sometimes at tain aggregate 
thickness of 25 f t Near its base. In places, are lenses of ss. A characteristic 
feature is large percentage of acid porphyry pebbles. Varies in thickness from 
25 ft. in Mono Creek to 500 ft. in Indian Canyon. Rests, with probable uncon. 
in places a t least, on Cret. rocks, and is conformably overlain by Mono sh. 
Beet developed In Indian Canyon, whence Its name. Assigned to Eo. 

M. F. Keenan, 1932 (San Diego Soc. Nat. Hist. Trans., vol. 7, No. 8, pp, 53-84). 
Paleontologic evidence points to Cret, (Chico) age of Indian cgl. and Mono sh.. 
Instead of Eo. 

I n d i a n sand . 

A sub.surface s a n d In w e s t e r n P a . t h a t Is c o r r e l a t e d w i t h M o r g a n t o w n s s . 

memb . of (Conemaugh fm. 

I n d i a n a ooli t ic l i m e s t o n e . 
M i s s i s s i p p i a n : I n d i a n a . 
C. E. SlebenthaL 1901 (Ind. Dept. Geol and Nat. Res. 25th Ann. Rept , pp. 390-

393), and C. E. Slebenthal and W. S. Blatchley, 1908 (Ind. Dept. Geol. and 
N a t Ees. 32nd Ann. Rept., pp. 305, 307). Indiana oo!;«o la.—Oolitic Is. overlying 
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Harrodsburg Is. and underlying Mitchell Is. Formerly called Bedford oolitic 
stone, Spergen Hill Is., White River stone, etc. 

T r a d e n a m e for S p e r g e n is. N a m e d for i t s c o m m e r c i a l I m p o r t a n c e in I n d . 

I n d i a n a t r a v e r t i n e . 
A t r a d e t e r m app l i ed to a ve ry coa r se -g ra ined s tone c o n t a i n i n g m a n y l a r g e 

cav i t i es , o c c u r r i n g a t i n t e r v a l s in u p p e r p a r t of Sj iergen Is. of Ind . , 
which is k n o w n to the t r a d e a s " I n d i a n a ooli t ic Is ." 

I n d i a n a t i l l . 
A t e r m app l i ed by C. [ R . ] K e y e s t o a n e a r l y t i l l shee t (of p r e - N e b r a s k a n 

age , h e s t a t e d ) in Ind . a n d III. ( S e e P a n - A m . Geol., vol. 58, pp. 203, 217, 
1 9 3 2 ) 

I n d l a n a n till . 
C. [R.] Keyes, 1926 (Pan-Am. Geol, vol 45, p. 151). East of Mississippi River 

probably raost of so-called Kansan till comes from Labradoran center, and It 
should therefore be distinguished from Kansan till by some auch title as 
Indidnan tilt. 

I n d i a n Cave s a n d s t o n e . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

R. C. Moore, 1936 (Kans. Gcol Suiv. Bull. 22, pp. 50, 201). Indian Cave s s . = 
lower and major part of Towle sh. (basal subdivision of Admire group of Moore) 
and in places cuts out upper beds of underlying Wabaunsee group [restricted]. 
[This la all of definition.] 

I n d i a n Creek bed. ( I n S t r a w n f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l T e x a s (Co lo rado R i v e r r e g i o n ) . 

N. F. Drake, 1S93 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1. pp. 374,.386). Indian 
Creek bed.—Shaly sandy clay, thickness not atated. Memb. of Strawn dlv. Over
liea Antelope Creek bed or, where that Is abaent, Comanche Creek bed. Under
lies Rlcker bed. [Named for Indian Creek, Brown Co.] 

D r a k e app l i ed I n d i a n Creek to 2 u n i t s , one lu A d m i r a l fm. ( P e r m . ) , a n d 

t h e o t h e r in S t r a w n fm. ( P e n n . ) . E. H . S e l l a r d s (Univ . Tex . Bul l , 3232, 

pp, 105, 170, 173, 1933) r e t a i n e d t h e n a m e to r t h e P e n n . u n i t a n d dis

c a r d e d It for the P e r m , un i t , a l t h o the P e r m , n a m e h a s h a d g r e a t e r 

usage . 

I n d i a n Creek s h a l e m e m b e r (of A d m i r a l f o r m a t i o n ) . 

P e r m i a n : C e n t r a l T e x a s . 
N. F. Drake, 1S93 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, pp. 421, 423). Jndion 

Creek bed.—Clay, more or less sandy throughout, at many placea slightly ahaly, 
and at aome places carbonaceous; of bluish, purplish, and yellowish colors. 
Thickness 75 to 100 or more ft. Memb. of .\lbany dlv. Overlies Hordes Creek 
bed and underilea bed No. 5 (20 to 60 f t ot Is. with some marly clay). 

F. B. Plummer and R. C. Moore. 1922 (Unlv. Tex. Bull. 2132, pp. 192, 193, and 
charta). Indian Creek sh. memb. Is Included In Admiral fui. (basal fm. of 
Wichita group). Overlies Hordes Creek Is. leutil and underlies ''bed No. 5" of 
Drake. 

N a m e d for I n d i a n Creek, C o l e m a n Co. 
See a l so u n d e r I n d i a n Creek bed ( P e n n . ) . 

I n d i a n F ie lds fo rma t ion . 
S i l u r i an ( N i a g a r a n ) : E a s t - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1905 (Ky. Geol. Surv. Bull 6, p. 145) and 1906 (Ky. Geol. Surv 
Bull. 7, pp. 10, 60). Indian Fields fm. introduced, for convenience, to include 
Oldham la. at top. Plum Creek clay In middle, and "those layers of Is., usually 
1 to 2 tt. thick, beneath Plum Creek clay which are regarded as belonging above 
the line of uncon. marked. In east-central Ky., hy Whitfleldella subquadrata and 
oolitic Iron ore bed." Included in Crab Orchard div., of Niagaran age. Overlain 
by Alger fm. and underlain hy Brassfleld Is. 

N a m e d for I n d i a n F ie lds , C l a r k Co. 

file:///lbany
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Indian Gap limestone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
C. E. Krebs and D. D. Teets, Jr., 1916 (W. Va, Geol, Surv. Rept Raleigh and 

western parts of Mercer and Summers Counties, pp. 52, 108, 326, 340). Indian 
Gaip (Winifredet) la.—Dark-gray hard Is. 1 to 2 ft. thick, with marine fossHs. 
Directly overlain by 1 to 5 f t of fossiliferous limy sh. Lies 5 to 10 ft. below 
Chilton rider coal, 85 to 149 ft. below Wlnlfrede coal, and 28iA ft. above Chilton 
coal. Occurs at Indian Gap, Raleigh Co. 

Indian Gulch. 
Mesozolc: Sierra Nevada, California. 
N. L. Taliaferro, 1933 (Geol Soc. Ara. Bull , vol. 44, No. 1, p. 149). Indian Oulch 

aggla., tuffs, sss., and cgls., 3,500 ft. thick. Basal tm. ot Mariposa group on Merced 
River and southward into Indian Gulch quad. Underiles Mariposa slates. 

I n d i a n Hi l l ser ies . 
Uppe r C r e t a c e o u s : S o u t h e a s t e r n M a s s a c h u s e t t s ( M a r t h a s V i n e y a r d ) . 

N. S. Shaler, 1888 (U. S. G. S. 7th Ann. Rept , map, pl. 20, p. 340). Indian HiU 
series [on map].—There are two sets of deposits on Marthas Vineyard the 
relations of which are not as yet determined. One of theae Is the hidden 
series, which la certainly known from the drift In dist. about Indian Hlll and 
on ahores of Cotamy Bay. It Is shown only*by abundant fragments of Its beds 
contained in glacial drift In region about Indian Hlll and the rarer fragments 
which are found on Chappaqulddick Island and neighboring shores of Cotamy 
Bay. These fragmenta, which on certain fields about Indian Hlll constitute a 
large part of the glacial detritus, are the wastes from deposita of highly 
ferruglnoua as., often taking on the form of an impure siliceous hematite. The 
fragments can not have been transported more than a few hundred ft. from 
their original position. The obscure fossils lead to belief the beds are Lower 
Cret. or older. 

Accord ing to L. W. S t ephenson (pe r sona l c o m m u n i c a t i o n ) the fossil In

v e r t e b r a t e s col lected a t I n d i a n Hl l l a r e of Uppe r Cre t . age . 

I n d i a n Hol low s a n d s . 
P l e i s t o c e n e : N o r t h w e s t e r n P e n n s y l v a n i a ( W a r r e n C o u n t y ) . 

See u n d e r Clarendon^ g rave l . 

N a m e d for I n d i a n Hol low, W a r r e n Co. 

I n d i a n L a d d e r beds . 
Uppe r O r d o v i c i a n : E a s t e r n N e w York ( ]ower M o h a w k V a l l e y ) . 

J. M. Clarke, April 15, 1911 (N, Y. State Mus. Bull. 149, pp. 10-12). Indian 
Ladder beda (upper part of Frankfort sh. as previously Identified In eastern 
N. Y.). Scvenil hundred ft. of strata characterized hy rapid alternation of 
shales and thin sss. with argill. Is. beds. Carry different fauna from lower 
beds of Frankfort ah., which contain a eurypterid fauna throughout. Named 
for exposures at Indian Ladder [near lleadowdiile. Albany Co.]. Field work 
In charge of H. P. Cushing, W. J. Miller, and R. Ruedemann. 

R. Ruedemann, Deceinlier 15, 1911 (Geol. Soc. Am. Bul l , vol. 22, p. 720, abstract of 
paper rend by title a t Deo. 1910 meeting). Indian Ladder beds, upper part 
of Frankfort sh., carry different fauna from underlying beds and are present 
only In the eaat [Mohawk Valley], 

R. Ruedemann, 1912 (N. Y. State Mua. Bul l 162), restricted Ftankfort sh. to the fm. 
aa exposed In Utica region, which ia absent In Mohawk Valley, the . eh. in lower 
Mohawk Valley formerly called Frankfort being much older, and named hy 
him Schenectady fm. He recognized Indian Ladder beds aa distinct fm. in 
Mohawk Valley, equlv, in age to part of I'^rankfort sh. but faunally entirely 
different. Thickness 0 to 300± ft. Rest on Schenectady fm., of Trenton age. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 43). Indian Ladder beds 
consist of thin ssa. and shales witli massive ss. at top. Formerly Included in 
"Hudson River group," of which they form uppermctst div, in lower Mohawk 
Valley. Are characterized by distinct fauna and diffi.'r lltliologically from under
lying Schenectady beds. Distinct fm. from Fninkforl sh. bur c<]uiv. to it in time. 

H. P. Cushing and R. Ruedemann, 1914 (N. Y. State Mua. Bull. 109). Indian 
Ladder beds of western trough at Saratofra Sprint^s ami vicinity are ;i00-l- ft. 
thick, and contain a faunule hitherto knowu only from F/den beds about Cincinnati, 
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but of age roughly corresponding to Frankfort beda of central N. Y. Are of 
basal Lorraine age. Rest uncon. on Schenectady fm., of middle and upper 
Trenton age. 

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258), reatricted Frankfort ah. to Utica 
Basin and to rocks older than Indian Ladder beds of lower Mohawk Valley, which 
rest uncon. on Schenectady beds. In 1929.(Geol Soc. Am. Bull , voL 40, p. 414) 
he repeated assignment of Indian Ladder beda to basal Lorraine. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 292). Indian Ladder beda.— 
Fauna not represented anywhere else in eaat N. Y. It la of Cincinnatian (Frank
fort) age. The beda are 400-1- ft. thick. 

I n d i a n Mil ls s a n d s t o n s . ( I n Bluefield f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t V i rg in i a a n d s o u t h w e s t e r n V i rg in i a 

( T a z e w e l l a n d Giles C o u n t i e s ) . 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 300, 400). Indian Mills ss.—UsuaUy greenish gray, flne-gralned, partly 
massive, partly shaly; 30 to 100 ft. thick. Underlies Bradshaw ah. and overlies 
Indian Mills sh . ; all members of Bluefield group [fm.]. Type loc. on N. side 
of Indian Creek just W. of Indian Mills, Summers Co. Also observed In Mercer 
and Monroe Counties, and in Tazewell and GUes Counties, Va. 

I n d i a n MiUs sha le . ( I n Bluefleld f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h e a s t e r n W e s t Vi rg in ia . 

D. B. Reger, 1928 (W. Va. Geol. Surv. Rept Mercer, Monroe, and Summers Counties, 
pp. 300, 401). Indian Mills sh.—Green or red and variegated; 20 to 70 ft. thick; 
marine fossils. Underlies Indian Mills ss. and overUes Raines CV)rner i s . ; all 
members of Bluefield group [fm.]. Type loc. same as Indian MiUs ss. Also 
observed In Monroe Co. 

I n d i a n P o i n t f o rma t ion . 

S i l u r i a n ( N i a g a r a n ) : Quebec ( G a s p 6 P e n i n s u l a ) . 

C. Schuchert and J. D. Dart, 1926 (Canada Geol Surv. Bull. 44, p. 52). 
S. A. Northrop, 19S2 ((Jeol Soc. Am. Bul l , vol. 43, No. 1, p. 271). Faunas of 

Bouleaux. West Point, and Indian Point fms. of the middle Sil. Chaleur aeries 
are of Lockport and Guelph age. 

I n d i a n R i v e r g r o u p . 

Age ( ? ) : C a n a d a . 

R. G. McConnell, 1900 (Canada Geol Surv., Rept. on Klondike gold fields, p. 8) . 

I n d i a n R i v e r se r ies . 
C a m b r i a n : C a n a d a . 

H. M. Ami. 1900 (Roy. Soc. Canada Proc. and Trans., 2d se t , vol. 6, sec. 4, p. 198). 
[See also A. H. Brooks, 1906 (U. S. G. S. P. P. 45, p. 213), for Indian River aeriea, 
Yukon Terr.] 

I n d i a n R i v e r s l a t e . 
L o w e r O r d o v i c i a n ( C h a z y ) : S o u t h w e s t e r n V e r m o n t ( R u t l a n d C o u n t y ) a n d 

e a s t e r n New York ( W a s h i n g t o n C o u n t y ) . 

A. Keith, 1932 (Waah. Acad. Scl. Jour., vol. 22, pp. 360, 403). Indian River si.—The 
fm. that furnishea the well-known red s i of N. Y. si. Industry. Is mainly bright 
red al with, locally, a few thin aeams or layers of flne green qtzite. Red color Is 
due to Iron oxide. Conformably overlies Poultney sL and conformably underlies 
an unnamed black s i Named for Indian River, a few mi. S. of GranvUle [Wash
ington Co.], N. Y., where several red si. quarries are located on banks of the 
stream. 

I n d i a n S p r i n g r ed beds . L j ^ T o n o l o w a y l imes tone . ) 
I n d i a n S p r i n g sands tone . J 

S i l u r l a n : N o r t h e r n M a r y l a n d . 

C. K. Swartz, 1923 (Md. Geol. Surv. SIL vol., pp. 48-49). Indian Spring ss—Lies 
about 120 ft. above base of Tonoloway fm. Is thin and Inconspicuous at Pinto, but 
Increases In thickness eastward. In vicinity of Hancock it is argill, and about 
5 ft. thick. East of Hancock It becomes very hard and dense and breaks Into 
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Irregular fragments. Seems to occupy atrat. poaitlon of Bloomfield sa. of Claypole. 
The red beds here called Indian Spring red beds are associated with it in North 
Mtn, becoming consplcuoua In easternmoat expoaurea. Named for occurrence at 
Indian Spring, Washington Co. [In tables in book cited the Indian Spring red beds 
are placed beneath Indian Spring ss.] 

I n d i a n S p r i n g s s h a l e . ( I n C h e s t e r g roup . ) 

M i s s i s s i p p i a n : S o u t h w e s t e r n Ind l a i i a . . 

C. A. Malott and J. D. Thompson, Jr., 1920 (Sci.,'n. s., vol. 51, pp. 521-522). Indian 
Springs sh.—Olive sh., 20 ft. thick, which characteristically underlies Golconda la. 
Overlies Cypress as. [Later repts give thicknesses frora 5 to 58 ft.] 

P r o b a b l y namq( i fo r I n d i a n Sp r ings , M a r t i n Co. 

I n d i a n S p r i n g s m e m b e r (of B i r d S p r i n g f o r m a t i o n ) . 

Mis s i s s ipp i an ( u p p e r ) : S o u t h e a s t e r n N e v a d a ( L a s Vegas q u a d r a n g l e ) . 

C. R. LongweU and C, 0. Dunbar, 1936 (A. A. P. G. Bull , vol. 20, No. 9, pp. 1200-
1207). In Good Springs d i s t , Nev., the basal memb. of Bird Spring fm. consists 
of thin-bedded as., sh., and Is. with local cgl This basal memb. changes consider
ably In character. Near Indian Springs, 50 ml. NW. of Las Vegaa. yellow, orange, 
and reddish shales are Interbedded with laa. and subordinate sss. in a section 700 ft. 
thick. Because of its peculiar Uthologic character and fauna, this zone appears to 
have formation value, but writers refer to it In this paper as Indian Springs memb. 
of Bird Spring fm. Overlies Monte Cristo Is. and underlies lower Penn. zone of 
Fusulinella. Fossils assigned to upper Miss. (Chester) by Girty. 

t i n d i a n T e r r i t o r y d iv is ion . 

N a m e app l i ed by R. T . HiU (Geol . Soc. Am. Bull . , vol. 2, 1891, p . 504) to 

W a s h i t a g r o u p of Okla . 

I n d i d u r a f o r m a t i o n . 

C r e t a c e o u s : Mexico ( C o a h u i l a P e n i n s u l a ) . 

W. A. KeUy, 1936 (Geol Soc Am. Bull , vol 47, No. 7, p. 1028). 

I n d i o f o r m a t i o n . (Of W i l c o x g roup . ) 

E o c e n e ( l o w e r ) : S o u t h e r n T e x a s . 

A. C. Trowbridge, 1923 (U. S. G. S. P. P. 131D). Indio fm,—Tbe strata overlying 
the marine Midway fra. and underlying Carrizo ss. in Gulf Coastal Plain of Tex. 
adjacent to Rio Grande. Consists chiefly of thln-hedded and laralnated argil l sand 
and aren. sh., but Includes some layers of masalve clay and lensea and layera of aa. 
The clay and sh. are greenish or bluish gray and light chocolate brown, and moat 
of them are gypsiferous. The as, la gray, yellow, green, and brown. Is not notably 
cross bedded, and is of various textures. Incliides eome beds of lignite and many 
calc. and aren. concretions. Thickness 648 to 700+ ft. Is baaal fm. of Wilcox 
group. 

T h e ove r ly ing C a r r i z o s a n d a n d B i g f o r d fm. w e r e f o r m e r l y cons ide red t o b e 
of W i l c o x age , b u t a r e n o w a s s i g n e d t o C l a i b o r n e g r o u p by raost geologis ts . 
T h i s l eaves t h e I n d i o t h e on ly r e p r e s e n t a t i v e of Wi l cox g r o u p i h T e x . 

t i n d i o f o r m a t i o n . 

M i o c e n e ( r a ldd le or u p p e r ) : S o u t h e r n C a l i f o r n i a ( R i v e r s i d e C o u n t y ) . 

J. P. Buwalda and W. L. Stanton, 1930 (Scl . n. a., vol 71, pp. 101-106). Indio fm.— 
Several thousand ft. of strongly folded and eroslonally bevelled terrestrial depoaita, 
consisting of claya, probably playa deposits, arkosic saa. and fangls. with con
siderably worn fragmenta in aubequal thlcknesaes. Form entire exposed section in 
Indio Hills. Type section along a NE.-SW. line through Indio HlUs about 2 ml. 
NW. of Thousand Palm Canyon. At all localities overUes the marine Carrizo tm., 
probably uncon. No fossils, but s t ra t . relatloua to Carrizo fra. and well-Indurated 
character of Indio fm. indicate probable age not greater than middle Mio. and not 
leaa than lower PUo.; In abort, approx. middle Neocene. 

W. P. Woodring, 1931 (Carnegie Inst. Waah. Pub. 418, pp. 1-25), replaced thia pre
occupied name with Palm Spring fm. 

I n d u s t r y s a n d s t o n e . 

See u n d e r K i t t a n n i n g ss. m e m b . 
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Inglefleld s a n d s t o n e . 

P e n n s y l v a n i a n : S o u t h w e s t e r n I n d i a n a . 

M. L. Fuller and G. H. Aahley, 1902 (U. S. G. S. Ditney foUo, No. 84). Inglefield 
ss.—Massive aa. with thin sh. par t ings; 20 or more f t thick. Underlain by Ditney 
fra. and overlain by Pleist. glacial deposits. [Later repta give thlcknesaes up to 
150 f t ] 

Supposed equiv. of M e r o m ss., a n d n a m e w a s d r o p p e d by B . R. C u m i n g s , 

1922 ( H d b . I n d . Geol. pt . 4, Sep. P u b . 21 , p . 5 2 5 ) . 

N a m e d for Inglefleld, V a n d e r b u r g Co. 

t i n g l e s c o n g l o m e r a t e member . 
S i l u r i a n : S o u t h w e s t e r n Vi rg in i a . 

M. R. Campbell, 1925 (Va. Geol. Surv. Bull. 25). IngUs cgl memb.—Basal 40 tt . 
of Price fin. (Miss.). Consists of white quartz c g l ; in places entirely white or 
gray ss., but white quartz pebbles generally occur In the as., either acattered 
through it in . thin and Irregular layers or In a thick bed of well-rounded quartz 
pebbles cemented by gray or white quartzose sand. Exposed on Ingles Mtn, back 
of Radford. 

L a t e r w o r k deve loped f a c t t h a t t h e ss . ou Ing l e s M t n Is Cl inch ss . (SU. ) . 

See C. B u t t s , 1933 (Va . Geol. Su rv . BuU. 42, p . 3 6 ) ; 

I n g l e s i d e f o r m a t i o n . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n Co lo rado ( L a r i m e r C o u n t y r e g i o n ) . 

R. M. Butters, 1913 (Colo. Geol Surv. Bull. 5, pp. 68, 75, etc) . Ingleside fm — 
Alternating las. and hard flne-grained ssa., gray to almost white, through pink to 
almost red ; basal Ingleside is a light-colored as. aomewhat harder than the r e s t 
Name is considered necessary to avoid confusion hy use of Lyons in too broad a 
sense. Is quite different from the Lyons as described by Fenneman, especially in 
fact it contains the is. bands, sorae of them very pure. Is also In a different and 
lower horizon than the Lyons. It lies conformably on Fountain fm. Poaalbly It 
ahould be regarded as merely a Uthologieal unit In the Fountain, showing a change 
in conditions of sedimentation transitional to Lyklns conditions. Contact with 
Fountain is hard to place, but appears to be a t top of last prominent band of arkose 
dgl, though there are bands of ss. In the Fountain almllar to thoae in the Ingleaide. 
It extenda geographically from beyond State line to the N. to a point a little N. of 
Lyons. Typically developed at Ingleslde quarries and at Owl Canyon [3 m l N. of 
Ingleslde]. Thickness 100 to 125 tt. Underilea Lyons as. 

W. T. Lee, 1927 (U. S. G. S. P. P. 149) published the following as his interpretation 
of the section nt Ingleslde, Colo.: 

Lykins fm. (basal part) ; 
1. "Crinkled ss.." brecciated Is., gyp., and red ah., 7 5 ± ft. 
2. sh., red, soft, 175 f t 

Lyons ss., 25 ft. (sa., yeUowish pink, cross-bedded, rldge making). 
Satanka ( ?) sh.. 375 ft. (red sh., poorly expoaed, with thin layers of rldge-maklng 

ss.). "Possibly belongs with underlying fm." 
Ingleslde fm.: 

, ledge making, red to yellowish pink (Tensleep ss. of Darton). 85 ft. 
pink to gray, with many solution cavities and masses of calclte, 25 ft. 

, red, intensely cross bedded. 25 ft. 
gray, brittle. Impure, In places variable, 22 ft. 

, red, massive, cross bedded, 40 ft, 
, limy, gray, quartzose, 6 ft, 
, soft, red. 
, red, ledge making, 100± f t 

Fountain fm. 
Pl. 1 of above rept showed Satanka (?) sh. as thinning out before reaching Spring 
Canyon, Larimer Co,, where the Ingleslde was shown as overlain uncon. by Lyons 
as. as restricted by Lee. 

I n g l e s i d e c h e r t . ( I n F r a n c i s c a n g roup . ) 
J u r a s s i c ( ? ) : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) . 
A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193). Ingleside cheri.— 

Radiolarian chert, prevailingly dull brownish red, especlaUy In Its thicker and more 
evenly bedded portions, but also Includes some yellow and green rock, and locally 

1, 
2, 
3. 
4, 
5, 
6. 
7. 
8. 

aa 
Is. 
sa. 
Ia. 
aa. 
aa. 
ah 
sa. 
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rock ot other colore. Contalna thousands of thin beds of earthy sh. In many 
placea the rock is true Jasper. Max. thicknesa about 530 ft. Ia overlain by 
Bonita ss. and underlain by Marin ss. Next to top fm. of B^nclscan group. 

N a m e d for e x p o s u r e s in San Miguel HiUs , E . of t o w n of Ing les ide , S a n 

F r a n c i s c o Co. 

I n g o n i s h gne i ss . 
P r e - C a m b r i a n ( ? ) : C a p e B r e t o n I s l a n d . 

W. J. Wright 1914 (Canada Gleol. Surv. Summ. Rept 1913, p. 274). 

I n g r a h a m g a s s a n d . 
A s u b s u r f a c e s a n d , 2 5 ± ft. t h i ck , of Miss, age , in c e n t r a l Okla. , wh ich l ies 

lower t h a n Jefferson g a s s a n d a n d h i g h e r t h a n C h a t t a n o o g a sh. 

I n g r a m sand . 
See t m d e r Q u i n n s a n d . T h i s s a n d h a s a l so been spelled I n g r a h a m sand . 

t i n o c e r a m n s beds . 
Pa l eon to log i c n a m e app l i ed by C. A. W h i t e (Geol. I o w a , vol. 1, 1870, p . 289) 

t o N i o b r a r a Is., because of p r e sence of m a n y species of I n o c e r a m u s . 

I n o l a l i m e s t o n e m e m b e r (of Boggy s h a l e ) . 
P e n n s y l v a n i a n : N o r t h e a s t e r n O k l a h o m a ( R o g e r s C o u n t y ) . 

S. W. Lowman, 1932 (Summaries and abstracts of technical papers presented before 
Tulsa Geological Society 1032, unpaged ; paper dated Dec. 19, 1932). Inola Is.— 
A Is. In lower par t of Boggy sh., occurring In black sh, interval btw, salt sand or 
Enterprise [Bluejacket] ss. of Okmulgee underground and upper Earlsboro or Red 
Fork' sand of Seminole underground. Named for an outlier on a hlll E. of town 
of Inola [Rogers Co.]. 

C. W. WUson, Jr., 1935 (A. A. P. G. BuU., vol. 19, No. 4, pp. 503-520), treated this Is. 
as a memb. of Boggy sh. ; gave Its thickness as 0 to 10 Inchea ; and showed that it 
Ues 80 to 150 ft. below Taft ss. memb., 40 ± ft. above Bluejacket .ss. memb., and 
10 ft. above Crekola sa. memb. 

I n s t i t u t e l imes tone . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

B. Haworth, 1894 (Kana. Univ. Qua r t , vol 2, pp. 122, 124). Inst i tute la.—Thin Is. 
system exposed at Haskell Institute, Lawrence. Included In Lawrence shales. 

T i l l s Is. w a s r e n a m e d B a s k e l l Is. by R. C. Moore (1931) , w h o n o w inc ludes i t 

in h i s S t r a n g e r fm. 

I n t e r i o r f o r m a t i o n . 

U p p e r C r e t a c e o u s : S o u t h w e s t e r n Sou th D a k o t a a n d n o r t h w e s t e r n N e b r a s k a . 

F . Ward, 1922 (S. Dak. Geol Nat. H i s t Surv. BuU. 11, pp. 18-20 and map) . 
Interior phase of the Pierre.—Thin-bedded Bandy sh., predominantly yellow brown, 
but variegated with browner and purpler colors in upper portions, forming top 
35 ft. of the Pierre in SE. part of Pennington Co. and SW. part of Jackson C^., 
S. Dak. Fossils warrant placing the beds In the Pierre, although In field they 
were caUed Fox HUls. If accepted as Pierre the strong color contrast and sandier 
texture require explanation. They grade into underlying typical Pierre, which 
consists of dark gray-blue sh. containing occaalonal thin calc. concretionary lenaea. 
They uncon. underUe Chadron fm. (OUg.). The Nebr. Geol Surv. haa called theae 
beds "Rusty memb." of the Pierre (E. F. Schram, personal communication). 

H. R. Wanleas, 1923 (Am. Phil. Soc. P roc , vol. 62, p. 194). Interior fm. of Ward 
conslsta of 0 to 45 ft. of lavender and blue clays weathering to rusty-brown color, 
diversified by calc. nodules with cone-ln-cone structure and concentrically banded 
nodules of pink or red color strongly Impregnated with oxides of iron. Ward 
beUeves these clays repre.sent Fox Hills, P l o t Toepelman suggests they may bo 
a slightly sandy phase of Pierre, Writer Is Inclined to agree with Toepelman 
that they were formed by weathering and leaching, rather than that their char
acters are primary, as Ward auggesta, Reat on Pierre with very Irregular aur
face. Named by Ward becauae of development in vicinity of town of Interior, 
S. Dak. 
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F. Ward, 1926 (Am. Jour. Sd., 5th, vol. 11, pp. 350-362). Type loc. of Interior fm. 
Is a few ml. W. ot Interior, Jackson Co., S. Dak., where thicknesa ia almoat 30 
t t la 45 ft. thick 21 ml. N. of type loc. In my 1922 rept there waa some dlB-
agreement aa to whether the beda were baaal Fox HUla or upper Pierre, the lat ter 
poslrion flnaUy being agreed upon. [Discusses pros and cons.] Since then author 
has seen additional exposures, and conclusion reached is tha t Interior fm. Is 
really Fox HUls. [Gives reasona for thia opinion.] 

f l n t e r m e d i a t e se r i e s . 
A desc r ip t ive t e r m app l i ed in s o m e e a r l y r e p t s on S W . Colo, t o t h e sei:les 

of lyiio. vo lcan ic r o c k s u n d e r l y i n g P o t o s i vo lcan ic se r i e s a n d ove r ly ing 
S a n J u a n tuff, a n d n o w k n o w n a s S i l v e r t o n vo lcan ic se r ies . 

I n t e r m e d i a t e Umes tone . 
D e v o n i a n : C a n a d a . 

R. G. McConneU, 1887 (Canada Geol Surv. Ann. Rept , vol. 2, pp. 15D, 19D-21D). 

I n t e r v a l e c l ay s l a t e . 
S U u r i a n ( ? ) : E a s t - c e n t r a l N e w H a m p s h i r e ( N o r t h C o n w a y q u a d r a n g l e ) . 
M. Bluings, 1928 (Am. Acad. Arts and Scl Proc , vol. 83, map, p. 80). One smaU 

area of clay si. has been found in North Conway quad. I t may be either the 
less Intensely metamorphosed equlv. ot Montalban schists or It may be a fragment 
of a westward extenalon of the great SIL a l belt of central Maine. Writer favors 
lat ter interpretation ; but more field work in adjacent areos Is needed to settle the 
question. It la proposed to call this group Intervale olay slatea, because the known 
occurrence In North Conway quad, is on S. slope of Mount Pequawket, Just E. of 
Kearsarge Village traU at elev. of 1,500 ft. Two ml. NE. of Intervale [village], 
in vicinity of the trail, the s i strikes N. 75° E. and dips vertically. Uncon. under
lies Moat volcanics (Dev.?). Tentatively assigned to SU. ( ? ) . Was called Kear
sarge andaluslte group by Hitchcook, but writer t)elleves It does not belong to 
Hitchcock's "Kearsarge andaluslte group." 

I n w o o d l i m e s t o n e . 

P r e - C a m b r i a n : S o u t h e a s t e r n N e w T o r k . 

P. J. H. Merrill, 1890 (Am. Jour. Sc l , 3d, vol. 39, pp. 389-390). The position and 
strat. of the Is. areas ot Westchester Co. have been carefully studied by Professor 
Dana, who has estimated thickness of the bed In Tremont and Harlem River 
valley at 800 to 750 ft. Writer's measurements Indicate thickness varies frora 
600 to 800 f t , it being apparently greater on New York [Manhattan] Island than 
in Morrlsania. The eastern bed at Tuckaboe is but 150 ft. thick. For this rock 
I propose the name Inwood Is., from the locality on N. Y. [Manhattan] Island in 
vicinity of which it ia well exposed. [This vUIage of Inwood ia W. of Fordham and 
in Harlem quad.] Underilea Manhattan schlsta and overUes Fordham gneiaa, 
from which it la in a few places separated by 5 to 10 ft. of thinly bedded qtzite 
[later named Lowerre qtzite]. Included In Manhattan group. 

F. J. H. MerriU, 1898 (N. Y. State Mus. 15th Ann. Rept , vol. 1, pp. 21-31). Max. 
thickness of Inwood Is. unknown, but-is about 700 ft. thick In Harlera River. No 
fossils. Exact age Indeterminate, but is probably Calclterous-Trenton [Beekman
town to Trenton] . Underlies Manhattan schist and overlies Lowerre qtzite (0 
to 16 f t thick). 

P. J. H. Merrill, 1902 (U. S. G. S. New York Cnty folio. No. 83). [Stockbridge Is. 
(of Camb. and Ord. age) was extended Into this area and used to replace Inwood 
Is., now considered to be pre-Camb.] 

C. P. Berkey, 1907 (N. Y. State Mus. BuU. 107, pp. 361-378), assigned Manhattan 
schist and Inwood Is. to pre-Camb., and named the underlying qtzite Lowerre qtzite. 
Under description of Sprout Brook VaUey he In several placea called the Inwood la. 
the Sprout Brook Is. 

• C. P. Berkey. 1911 (N. Y. State Mus. BuU. 148, pp. 47-57). Inwood Is. (or dol.) 
assigned to Cambro-Ordovioio (T). GeneraUy supposed to be = Wappinger la. 

C. P. Berkey and J. R. Healy,'1912 (Columbia Univ. Contr., vol. 20, pp. 1907-1912). 
Inwood Is. conformably imderllea Manhattan (Hudaon) achist and imcon. overiies 
Fordham gneiss. Thicknesa 750 ft. Ia essentially a coarae marble, more strongly 
mag. than usual Has no fossils and is of undet. age. Other names for It are 
Tuckaboe marble. Sing Sing marble, and Stockbridge dol. Whether or not it is = 
Stockbridge dol. of Maaa. no one la In position to say. 
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C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 21). Berkey holds that In aU 
probablUty these fms. [Lowerre, Inwood, and Manhattan] are pre-Cambric and 
offera good evidence that they are not raetamorpboaed Paleozoic sediments. 

J. F. Kerap, 1912 ( I n t Geol Cong., l l t h sess., Stockholm, Compt rend,, vol 1, pp. 
702-711). Manhattan mica schist and Inwood Is. assigned to pre-Camb. and 
equivalence with Huronian of Lake Superior suggested. 

C. R. Fettke, 1914 (N. Y. Acad. Scl, vol. 23, pp. 194-248). Berkey and writer 
think Inwood Is. is pre-Camb., but Merrill, Dana, Mather, and others believe it Is 
Cambro-Ord. Berkey thinks Sprout Brook Is. is = Inwood Is. 

C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull 225, 226). Inwood Is. 
tentatively assigned to pre-Camb., but Its age is uncertain. We are inclined to 
consider it a part of Grenville. [Correlated with later Grenville (pre-Camb.) on 
their correlation chart, p. 140.] 

E. B. Knopf and A. I. Jonas, 1029 (U. S, G. S. BuU. 799). Imcood Is. correlates 
with Coekeysville marble ot Md. and SE. Pa., which U. S. Geol. Survey classifies 
as Algonkian. 

W, Goldring, 1931 (N. Y. State Mus, Hdb, 10, p. 210), assigned this ia. to pre-Camb. 

T h e t e r m s "Algonk ian s y s t e m " a n d " A r c h e a n s y s t e m " h a v e been d i sca rded , 

a n d I n w o o d Is. Is n o w classified s imp ly a s p r e - C a m b . 

I n w o o d s a n d s t o n e . 

S i l u r i a n ( ? ) : S o u t h e a s t e r n P e n n s y l v a n i a ( L e b a n o n C o u n t y ) . 

C. K. and F. M. Swartz, 1931 (Geol Soc. Am. Bull , vol. 42. p. 035). Swatara Gap 
is l l m l NW. of Lebanon, Pa. At S. end of the .cap Is Inwood Station, on Phila. & 
Reading Ry. The section E. ot Swatara Creek shows Marcellus tm., Onondaga Is. 
(20 f t ) , Inwood ss. (49 f t ) , Bloomsburg red beds, [and other fms. down to Tus
carora ss.] . The Inwood ss. is greenlsh-in'ay argl l l , somewhat arkoslc ss. Con
cealed above. Age unknown, prohably Cayugan. 

Inyan Kara group. 
Lower Cretaceous: Western- South Dakota, northeastern .Wyoming, and (in 

wells) southeastern Montana. 
W. W. Rubey, 1930 (U. S. G. S. P. P. 165A). Inyan Kara group.—An extremely 

variable group, consisting of discontinuous beds of ss., sandy sh.. cg l , lignite, and 
variegated siltstone. In general, though not in detail, the higher sss. are more 
heavily Iron stained and slabby and the lower ones ligliter gray and raassive. 
Continental fossils throughout greater part but marine fossils in upper 20 ft. Thlcl»-
neaa 150 to 350 f t Includes (descendins) Fall River ss. (the so-called Dakota ss. of 
previous repts on NE. Wyo. and SE. Mont ) , Fuson fm., and Lakota ss. Named for 
expoaurea along Inyan Kara Creek, NE. par t of Moorcroft quad., Wyo. 

Inyo marble. 
Lower Cambrian: Eastern CaUfornia (Inyo Range). 
H. G. Hanks, 1886 (Cnllt State Mln. Bur. 6th Ann. Rept. State Min., pt, 1, p, 25). 

The Inyo marble caps White Mtn. Is a dol of flnest quality, as pure and white 
as finest Carrara marble. Is found at numerous localities in Inyo Range from 
White Mtn southward 100 ml. or. more. 

The rocks that cap White Mtn were mapped by E. Kirk (U. S. G. S. P. P 
110, pi. 1, 1918) as Lower Camb. 

Inyo series. 
Middle and Lower Trlassic: Southern California (Inyo Range). 
J. P. Smith, 1910 (Jour. GeoL, vol 18, table opp. p. 217). Inyo series includes black 

la. of Inyo Mtns (Parnpopanoccras beds), of Middle Triassic age, and sray lss. of 
Inyo Mtns (Mee/cocera» beds), ot Lower Trlassic age 

G. H. Ashley, 1923 (Eng. and Min. Jour.-Press, vol 115, pp. 1106-1108), proposed Inyo 
series as geographic name for Loicer Triassic series. 

Inyo granite, 
J. H. Maxson, 1934 (Pan-Ara. GeoL, vol. 61, No, 4, p. 311), In a brief note entitled 

"Strat , of Inyo Range," stated that the rocks were invaded on E. side of the range 
by Inyo granite (late Jurassic) . Not defined, and apparently not intended as a 
geol. name. 
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Inyoan series. 

Lower Triassic: Southeastern California and Nevada. 
C. [R.] Keyes, 1923 (Pan-Am. Geol, vol 40, pp. 52, 59, 79), In SW, Nev. and 

adjoining parts of Calif, early Trlassic sedimentation Is Important. The Inyoan 
series, as It may be called, of Death Valley region, at tains thickness of 1,200 to 
1,500 ft. and is characterized by well-defined fauna. Tlie section consists mainly 
of early Trlassic ahales, of which flve subdivisions are easily differentiated. Com
poses all early Triassic of Nov., and is divided into flve unnamed fras. (descending) : 
10 ft. of Iss., SOO f t of shales, 15 ft. of lss., 400 ft. of shales, and 100 f t of cgl 
The name Koipatoan series is given to Middle Triassic and Staran series to late 
Trlassic. 

Named for Inyo Co., Calif. 

Kola limestone. (In Kansas City group, Kansas.) 
lola limestone member (of Kansas City formation, Missouri). 

Pennsylvanian : Eastern Kansas, southeastern Nebraska, northwestern Mis
souri, aud southwestern Iowa. 

E. Haworth and M. Z. Kirk. 1894. (Kans. Univ. Quart., vol 2, p. 109). Jolo Is.— 
Thick-bedded Is., 30 to 40 ft. thick, underlain by Chanute shales ond aeparated from 
overlying Carlyle Is. by 75 ft. of sh. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Gcol nnd Mines vol. 13). The Is. exposed 
at Carlyle Is Plattsburg la., but the Is, tha t has been called Carlyle Is an older 
bed—the Farley Is, bed in Lane sh, memb., which overlies lola Is. ("Crusher ledge"). 

R. C. Moore, 1932 (Nebr. Geol. Surv. Bull. 5, 2d ser., issued before Mar. 1932, p. 17), 
showed lola Is. of "current nomenclature" as younger than true lola Is., and called 
it Argentine Is., which he showed as lying on Lane sh. " ( = upper part of so-called 
Chanute sh. of current nomenclature)." He divided lola Is. into (descending) 
Raytown Is., Muncie Creels sh., and Paola Is. The rest of so-called Chanute sh. of 
"current nomenclature" he divided into (descending) Chanute sh.. Drum Is., Dewey 
Is., nnd Quivira sh. 

R. C. Moore, 1932 (Kans. Geol. Soc. Gtli Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3, pp. 92, 97). lola Is. Is typically developed a t lola, [Allen Co.], Kans., 
and Is not changed in this revised classification of the rocks of Kans. The upper 
or main body of Is. is termed Raytown Is. An iinderlyins black fissile sh. is ternied 
Muncie Creek sh., and a blue dense bed with "middle" characteristic is designated 
Paola Is. All of these units are recognized In Kansas City section. [Derivation 
of new names not stated.] 

N. D. Newell, 1935 (Kans, Geol. Surv. Bnll. 21, p. 51). So-called lola Is. of Kansas 
City are.'i Is Frlsbie-ArycMitinc Is. ineinhers of Wyandotte Is., and pinches out before 
lola is reached. On tracing type lola Is. N. from lola I found main upper part 
of it is continuous with Raytown Is. of Hinds and Greene, and this was confirmed 
in field by R. C. Mooie and J. L. Rich. The lola overlies Chanute sh., underlies 
Lane sh., and is divided into following 3 raenibers : Raytown Is,, Muncie Creek sh., 
and Paola Is. 

R. C. Moore, 1936 (Kans. Geol. Surv.. Bull 22, pp. 112-113). lola la. a t lola (where 
it is 30 ft. thick and extensively quarried) is chiefiy light bluish-gray. Irregularly 
thln-hedded flne-gralned Is. containing many thin velnlets of calclte. It rests on 
Chanute sh. and is overlain hy Lune-Boiiner Springs sh. At Kansas City and 
vicinity the Is. ("Crusher ledge") that has long been called lola Is row known to 
be an entirely different fm. that belongs above Lane sh. and Is now known aa 
Argentine Is. The main part of true lola is represented in NE. Kans. and NW. 
Mo. by Raytown Is., formerly included in Clianutc sh. The lola is now divided 
into 3 (descending) members—Raytown is., Muncie Creek sh., and Paola Is. It 
extends Into south-central Iowa and into Plat te Valley, Nebr. In southern Kans. 
it becomes very thin and ia locally absent. I t Is not found along State line either 
In Kans. or Okla., but Is thought to be = Dewey Is. of Okla. 

See Kans . -Nebr . c h a r t compl ied by M. G. W i l m a r t h . 1936. 

t l o l a sha l e . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. Haworth, 1894 (Kans, Unlv, Quart., vol. 2, p. 124). Inla .s?i.—Sh., 75 f t thick, 
underlying Carlyle la. and overlying lola Is. in Cherryvale-Lawrence section. 
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Confl icts w i t h l o l a Is. F o r p r e s e n t I n t e r p r e t a t i o n of r e l a t i o n s see 1936 

e n t r y u n d e r t C a r l y l e Is,, a n d a l s o Kans . -Nebr . c h a r t compi led by M. G. 

W i l m a r t h , 1936. 

P r o b a b l y n a m e d for l o l a , Al len Co. 

t l o l a beds . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

L. C. Wooster, 1905 (The Carbt rock systera of eastern Kana.). lola beda.—Include 
Vilas sh., AUen [Plattsburg] la.. Concrete or Lane sh., lola is., and Chanute ah. 

P r e o c c u p i e d a n d conflicts w i t h a d o p t e d class i f icat ion. I n c l u d e s u p p e r p a r t 

of K a n s a s Ci ty g r o u p a n d l o w e r p a r t of L a n s i n g g r o u p . 

I o n m e m b e r . 

Midd le O r d o v i c i a n ( T r e n t o n ) : N o r t h e a s t e r n I o w a , n o r t h w e s t e r n I l l ino is , 

s o u t h e a s t e r n M i n n e s o t a , a n d s o u t h w e s t e r n W i s c o n s i n . 

G. M. Kay, 1928 (Scl , n. s., vol. 67, p. 16). 7on memb. of Decorah fm.—Calc. sh. 
nnd argill. Iss., the Iss. Irregularly dolomltlzed In SE. part of their outcrop In 
Iowa. The beds become more arglll. to N. and more calc. to SE. Thickness 16 ft. 
Top memb. of Decorah fra. Rests on Guttenberg la. memb. Type loc. about 1 mi. 
SW. of hamlet of Ion, Allamakee Co,, Iowa, Fosells are of basal Trenton (Rock
land) age. [See also Kay, 1929 (Jour. Geol, vol. 37, No. 7, Oct.-Nov., pp. 639-
671), who stated this memb. corresponds to Fucoid bed and Chaamatopora bed of 
Minn.] 

G. M. Kay, 1935 (Rept. 9th Ann. Fleld Cont Kans. Geol. Soc. p. 295), showed his 
Ion, Guttenberg, and Spechts Ferry members as present In Minn, and NW. I l l 

lone formation. 
Eocene: Northern CaUfornia (Gold Belt region). 
W. Lindgren, 1894 (U. S. G. S. Sacramento folio. No. 5) . During Neocene period the 

auriferoua gravela accumulated on alope of Sierra I"Jevada, and at sarae time there 
waa depoalted In the gulf then occupying the Great Valley a sed. aeries consisting 
of clays and sands to which narae lone fm. has been given. The largest develop
raent occurs S. of American River. The strata form characteristic flat-topped hilla, 
and con.slst of a succeaalon of Ught-colored claya and white or yellowiah-whlte aaa. 
Ia uaually overlain by a few ft. of reddish Pleist. gravel and rests on Chico fm. 

H. W. Turner, 1894 (Am. Geol, vol. 13, pp. 229-249). lone fm. conslsta of white 
ahales, clay, and sand of Mio. age. Is best developed in Amador and Calaveras 
Counties, where It is separable into : 

1. lone clay rock or tuff, 100-|- ft. 
2. lone ss., 100-f ft. 
3. White clay and sand beds containing coal aeama, 860-f f t 

Howel WiUiams, 1929 (Callt Unlv. Puh. Dept Geol. Scl. Bull , vol. 18, No. 5, 
pp. 112, 124-t-). lone aanda.—Very siliceous sands with anauxl te ; uaually pure 
white, but often atained brown, pink, or purple. Thickness 100 to 150 ft. Underlie 
Butte gravels, with minor dlscon., occasionally with erosion uncon. Overlie Marys
ville fm. with minor dlacon. The terra lone ia applied to these aanda in sense 
adopted by Dr. V. T. Allen, who has permitted thia brief advance statement of hla 
work. Previous to Allen's work the term had been used so widely to Include 
deposits of very different Uthology and often of different ages, that It had long 
since lost; all accurate connotation. Allen has redeflned the term, restricting It to 
the quartz-anauxlte sands of the Meganos. His work indicates clearly that this 
peculiar lithological unit Is of surprising uniformity throughout wide belt along 
foothills of Sierra Nevada, and that it probably represents a single persistent 
horizon. He has shown that lone sands are probably the age equivalents of the 
"Bench gravels" of the Sierra, and that they were chiefly derived by the erosion of 
an Intensely weathered granitic aeriea. The fra. is often characterized by strong 
current beildlng. 

V. T. Allen. 1929 (Calif. Univ. Pub., Dept. Geol. Sci. Bull , vol. 18, No. 14, pp. 347-
419). lone fm. restricted to lower two memL>ers of type section, 1, e., to the white 
clay and sand beds containing coal aeaiiia and the overlying white or red ss. 'The 
upper clay rock or rhyolite tuff foniierly iiicludi.'d is now considered to probably he 
Mio.. and Is here excluded. It is separated from underlying loiio fro. reatricted by an 
extensive erosion period. The lower clays of the lone were not formed from 
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rhyolltic tuifa, as heretofore supposed. As here restricted the fra. ia a Uthologlc 
unit aervlceable in mapping and valuable in correlation, and It can be traced for 
more than 200 ml The work of writer lends support to belief the lone Is-contemp. 
with the white quartz gravels of Sierra Nevada. The lone Is composed, of delta 
deposits formed tit mouths of many westward-flowing streams. The presence of 
marine foaslls In upper part shows that It accumulated on shores of an Eocene sea. 
Frora 1913 to 1916 R. E. Dickerson made valuable contributions to our knowledge 
of the lone" by finding Eocene raarine fossils in it. He designated the lone as the 
Siphonalia sutterensis zone, which he considered the uppermost part of Tejon 
Eocene. He concluded the lone is the marine or estuarlne equiv. of the auriferous 
gravels of Sierra Nevada. In 1921 B. L. Clark referred Dickerson's uppermost 
Eocene Siphonalia sutterensis zone to the Meganos Middle Eocene. This reference 
applied especially to the marine lone, such as Dickerson described from Oroville 
Table Mtn and Marysville Buttes, but not to type section. Perhaps latter was 
excluded because ot Its limited fauna and poor preservation of the forms obtained. 

Allen's 1929 restricted definition of lone fm. is present adopted usage. The 
"lone clay rock or tuff" at top of Turner 's lone fm. has been named 
Valley Springs fm, and assigned to Mio. 

Named for exposures at lone, Amador Co., where it overlies Mariposa si. 
I t has beeu described as younger than Tejon, as=upper part of Tejon, 
and as older than Tej'on and~Meganos fm. 

t lone clay rock or tuff. 
See under lone fm., H. W. Turner, 1894. 

t lone sandstone. 
See under lone fm., H. W. Turner, 1894. 

t loula sandstone. 
Pennsylvanian: Southern Michigan (Ionia County). 
A. WlncheU, 1871 (Mich. Geol. Surv. Rept. Prog., btw. pp. 26 and 33). Ionia as. 

is=WoodvilIe sa. Boringa have deraonatrated correctnesa of tlile opinion of mine 
published 10 years ago. 

For further information see WoodvAUe ss. 

Ionia moraine. 
Pleistocene (Wisconsin stage) : Southern Michigan. Shown on moraine 

map (pl. 32) of U. S. G. S. Mon. 53. Named for Ionia, Ionia Co. 

t lo t a subdivision. 
A Greek name appUed by F. W. Cragin (U. S. Q. S. Bull. 266, 1905) to 

middle 50 ft. of Malone fm. of Malone Mtn, El Paso Co., Tex. 

Iowa marble. 
Mississippian: Central northern Iowa. 
C. A. White, 1870 (Iowa Geol. Surv. vol. 2, pp. 312-313). Some of upper layers 

of Kinderhook dlv. In Le Grand quarries, Marshall Co,, furulsh a beautifully 
banded atone which haa become known as "Iowa marble." 

Iowa terrane. 
A term applied by C. [R.] Keyes to lowan drift (Pleist,), He also uses 

Iowa stage (instead of lowan stage). 

Iowa series. 
Mississippian: Mississippi Valley region. 
S. Weller, 1920 (Jour. Geol, vol. 28, No. 4, pp. 282-f, and No. 5, pp. 408-418). 

Lower Missis.'̂ ippian or Iowa seriea, as It may be called for want of any cora-
prehensive name already in use. Extends from top of Ste. Genevieve Is. (ex
clusive of Shetlerville fm., which belongs in Chester series) to baae of Kinder-
book proup. 

Probably luuiied for Iowa. 
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I o w a Ci ty m a r b l e . 
T r a d e n a m e . S a m e a s I o w a m a r b l e of t h e t r a d e . 

I o w a F a l l s do lomi te . 
M i s s i s s i p p i a n : C e n t r a l n o r t h e r n I o w a . 

F. M. Van Tuyl 1925 (Iowa Geol. Surv. vol. 30, pp. 52. 02. 97). Inwo Falls do l— 
•Heavily bedded (except at very top. where layers are comparatively thin) , yel
lowish to brownish, slightly vesicular b<'ds of dol. Thickness 20 to 50 ft. 
Few fossils. Overlies Eagle City beds and underlies, with evidence of dlscon., 
Alden Is. Included in Kinderhook group. Named tor exposures in gorge of 
Iowa River at Iowa Falls. Hardin Co. 

L. R. Laudon, 1931 (Iowa Geol. Surv. vol 35. pp. 388. 406. 412-419). Iowa Falls 
memb. of Hampton fin. Is here used exoctly as defined by Van Tuyl Thlckneas 
77 ft. Very local, exposures being practicallj confined to a few mi. of Iowa 
River Valley in Hardin Co. 

R. C. Moore, 1035 (Eept. 9th Ann. Field Conf. Kmis. Gcol. Soc, pp. 243, 245). 
Eagle City Is. and Iowa Falls dol are with little question Burlington. They 
contain Burlington fossils, as idiMitifled by both Van Tuyl and Laudou, mingled, 
It Is true, with forms of Kinderliook aspect 

l o w a n s t a g e of g l ac i a t i on , a l so l o w a n d r i f t ( P l e i s t o c e n e ) . 

l o w a n dr i f t Is n a m e appl ied to t h i r d d r i f t of K e e w a t i n p a r t of L a u r e n 
t ide ice s h e e t ; l o i o n n s t a g e bein.g t h e luiiiie api i l ied t o t i m e d u r i n g w h i c h 
th i s d r i f t w a s depos i ted . T h i s d r i f t wiis nan ied for i t s e x p o s u r e s i n 
e a s t e r n I o w a . T h e u a m e "Ea.nt l o w a n " w a s origi i inl ly app l i ed by T . C. 
C h a m b e r i i n (Geik ie ' s G r e a t ice age, 3d ed., 1894, pp. 724-775) to t h e 
,tncnvd d r i f t shoot , t h e n a m e K a t i s a n be ing t h e n app l i ed to t l ie o ldes t 
dr i f t . In 1S9.T ( . lour. Geol., vol. 3, pp. 270-277) Chnnil i i ' r l in, a t sug
ges t ion of Ui")han"i, s h o r t e n e d t h e n a m e of second dr i f t shee t to lo-wan. 
I n 1896 ( J o u r . G e o l . vol. 4, pp . 872~S7G), a s r e s u l t of f u r t h e r s t u d i e s , 
h e sh i f ted t h e n a m e Kai isui i to t h e second d r i f t ( w h i c h is t h e d r i f t t h a t 
covers N E . K a n s a s ) , a u d sh i f ted t h e n a m e l o w a n to a y o u n g e r d r i f t 
(supiDosed to he t h e fonr lh d r i f t ) , t he n a m e I l l ino i s ( f rom u n p u b l i s h e d 
r ep t of P . L e v e r e t t ) be ing app l i ed to t h e i l i i rd dr i f t . T h e l ovx in 
d r i f t h a s gene ra l l y been reg.nfded :is l a t e r t h a n I l l ino ian d r i f t ( t h e n a m e 
appl ied to t h i r d d r i f t of L a l i r n d o r p a r t of L a u r e n t i d e ice s h e e t ) , b u t 
L e v e r e t t l a t e r expres.sed opin ion t h a t the l o w a n d r i f t a l so the loess 
to wh ich the n a m e s l o w a n a n d P e o r i a n h a v e been app l i ed , m a y be of 
s a m e age a s I l l i no i an dr i f t . 

G. F. Kay and M. M. Lelphton now iiu-ludo Peorian loess and lowan glacial stage 
In the Wisconsin st.nge. (See under Wisconsin stage.) 

t l o w a n loess ( P l e i s t o c e n e ) . 

N a m e fo rn ie i ly npiil ied to the loess dejiosit in I o w a a n d I I I , " m a i n l y iii

t e rg l ac i a l , succeed ing t h e develo j iment of the S a n g a m o n soil nnd 

w e a t h e r e d zone on t h e , I l l i no ian t i l l , a n d a l so succeed ing t h e develop

m e n t of tbe pebbly c o n c e n t r a t e on the l o w a n d r i f t . " ( S e e u n d e r 

P e o r i a n loess .) 

G. F. Kny and M. M. Leishton, 1933 (Geol Soc. Am. Bull, vol. 44, pp. 669-673, 
August 31). Include in Wisconsin stape the Icwan drift and Peorian loess, and 
recognize lowan loess as a part of Pe<irian loess. (See under \Visconsin stage.) 

I o w a P o i n t sha l e . ( I n C a l h o u n .sli.ile.) 

P e n n s y l v a n i a n : S o u l h e a s t e r n N e b r a s k a , n o r t h e a s t e r n K a n s a s , a n d n o r t h 
w e s t e r n M i s s o u r i . 

G. E. Conclr.n, 1927 (Nehr. Geol. Surv. Bull. 1. 2d ser., pp. 40. 43. 51, 102), 
lo-tra Point sh.. top bed of C.ilhoini sh.. consists of (at type section in Missouri 
River lilnff JiL-t E. of Iciwn Point, Kiins.). (dc^srendinp) : (1) Bluish argl l l bedded 

r;irboiiiiceous hakes and plant leaves: (2) blue to brownish 
becoming a loose ss. nt places; (3) bluish to brownish 

t() masRivci sti.. 
Bh. w i t h some 

w i t h 
snnd, 

file:///Visconsin
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bedded argill. sh. Thlckneas 1 0 ± f t a t Iowa Point, Kans., Forest City, Mo., and 
SB. Nebr. Underlies Curzen Is. (basal bed ot Topeka Is.) and overlies Meadow Is. 

G. E. Condra, 1930 (Nebr. Geol Surv. BulL 3, 2d ser., p. 47), stated that true 
Meadow Is. belongs down In Stanton Is., and he applied Sheldon la. to the Is. 
underlying Iowa Point ah. and overlying Jonea Point ah. 

R. C. Moore and G. E. Condra, 1932 (Oct. 1932 revised classification chart of Penn. 
rocks of Kans. and Nebr.), restricted Calhoun sh. to beds above Sheldon la., 
below Topeka Is., and Included Jones Point sh. and Sheldon Is. In Deer Creek Is. 
(redefined). Calhoun sh. restricted thus occupies Interval of beds previously 
named Iowa Point sh. In 1933 (Nebr. Geol. Surv. Paper No. 2, p. 5) Condra 
stated Iowa Point sh. was discarded for Calhoun restricted. 

G. E. Condra, 1935 (Nebr. Geol Surv. Paper No. 8, p. 11). Calhoun sh. fm. divided 
into (descending) Iowa Point sh., Sheldon Is., and Jones Point sh . ; and R. C. 
Moore followed this classification in his 1938 rept. (Kana. Geol Surv. Bull. 22). 

See Kans . -Nebr . c h a r t compi led by M. G. AVilraarth, 1936. F o r C o n d r a ' s 

l a t e s t I n t e r p r e t a t i o n of s t r a t . pos i t i on of t h i s sh. s ee 1937 e n t r y u n d e r 

T o p e k a Is. 

I p a v a s h a l e a n d s a n d s t o n e . ( I n C a r b o n d a l e fo r r aa t ion . ) 

P e n n s y l v a n i a n : C e n t r a l w e s t e r n I l l ino i s ( F u l t o n C o u n t y ) . 
T. E. Savage, 1927 (Am. Jour. Scl , 5th, vol. 14, pp. 307-316), appUed Ipava 

ah. and sa. to the clay, ah., and sss. composing that part of Carbondale fm. 
beneath Sprlngfleld (No. 5) coal and above Vergennes aa. in Fulton Co. Deriva
tion of narae not stated, but probably Is the town in Fulton Co. 

I p p e r w a s h l imes tone . 

D e v o n i a n : O n t a r i o . 

C. R. Scaufter, 1915 (Canada Gcol. Surv. Mem. 34, p. 11). 

I p p e r w a s h l imes tone m e m b e r . 

D e v o n i a n : O n t a r i o . 

W. Malcolm, 1915 (Canada Geol. Surv. Mem. 81, p. 42). Ipperwash Is. memb. of 
Hamilton fm. 

I r a s l a t e . 

L o w e r Ordov ic i an ( B e e k m a n t o w n ) : S o u t h w e s t e r n V e r m o n t ( R u t l a n d 

C o u n t y ) . 

A. Keith, 1932 (Wash, Acad. Scl Jour., vol. 22, pp. 360, 398). I ra al—Dark-gray 
or black al. with very little banding or meana of determining bedding, but a few 
ft. of s i lu lower part contains gray siliceous seams. Secondary quartz la 
developed In these beds and they are tightly squeezed and dissected by folding 
80 that locally the fm. reserables finely banded gneiss. Sedimentary contact btw. 
the s i and underlying Williston la. is sharp. Upper contact with West Rutland 
marble is equally sharp, with coraplete change from muddy sediments to pure 
Is., and it appears to be uncon. with the West Rutland. The s i disappears at 
N. end of Taconic Range, but to S. it expands into a belt 1 or 2 m l wide. 
Thickneaa probably 700 or 800 ft. Is well developed in town of Ira, which 
adjoins West Rutland on S., Caatleton quad. 

I r a s b u r g c o n g l o m e r a t e . 

L o w e r O r d o v i c i a n : N o r t h e a s t e r n V e r m o n t ( O r l e a n s a n d W a s h i n g t o n 

Coun t i e s ) a n d Quebec. 

C. H. Richardson, 1906 (5th Rept. V t State Geol, p. 82). Iraaburg cgl—As It 
contains beds of siliceous Is. Uthologlcally Identical with Walts River Is. it should 
both mark the basal raemb. of Lower Trenton series and the great eroslonal 
uncon. on W. Its s t r a t position is capable ot 2 interpretations: (1) That it 
is basal memb. of Walts River la. formed upon the rapidly subsiding sea fioor when 
the aea transgresaed upon pre-Camb. achiata; (2) that it la baaal memb. of a 
younger aeriea of rocka lying in narrow belt btw. Montpelier si. on E. and pre-
Camb. schists on W. Named for Iraaburg, Orleana Co., where It Is beat repreaented. 

C. H. Richardson, 1912 (8th Rept. Vt. State Geol, p. 171). Iraaburg cgl. asaigned 
to Ord. All its boiUders are pre-Ord. Uuderlies Walts River Is. 
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C. H. Richardson and E. F. Conway, 1912 (8th Rept V t State Geol, p. 151). 
Iraaburg cgl.—Lowest memb. of Ord. In east Vt. Is a la. cgl. dlacovered and 
named In 1904. Pebbles are all pre-Ord. in a Is. matrix. Rests uncon. on 
pre-Ord (Camb. 7) achiata. 

C. H. Rlchardaon et a l , 1914 (9th Rep t V t State GeoL, p. 309). In Iraaburg cgl 
at type loc. are bouldera 1 to 3 ft. dlam. 

C. H. Richardaon, 1916 (10th Rept Vt. State Geol, p. 125). Iraaburg cgl ia true 
basal cgl Is uncon. on Camb. schists. Has been traversed approx. 100 mL, 
northward into Canada and southward through Irasburg and into Northflcid. In 
entire distance the pebbles are of C^amb. materials and the matrix Ord. 

C. H. Richardson, 1919 ( l l t h Rept. Vt. State Geol, pp. 46, 106, 128). Iraaburg cgl 
as it exists In Irasburg is wanting in Roxbury, V t , but Its geological equiv. as 
dUcovered in Northflcid last summer extends into Roxbury. If Northfleld were 
not preoccupied I would call this basal cgL In Northfleld the Northfleld cgl. 

C. H. Richardson, 1929 (16th Rept Vt. State GeoL, pp. 107-110). When discovered 
the Iraaburg cgl. waa suppoaed to be a more or less local phase of Walts River 
Is., but it ia not. It carries a few platea of muscovlte and biotite which are 
characterlatlc of Waita River la. aeries. I t haa been followed into Canada for 
200 mi. and S. through Vt. for 100-|- mi. Diacovery site is In bed of Lords Creek 
Just outside S. Umlt of village of Irasburg. The area exposed In Irasburg Twp 
Is 4 mi. long and Vj ml.~'wid£,__Thl3 cgl. or ita time equlv. can be divided Into 
5 more or leas distinct phases: Iraaburg phase, Albany phase, Norihfleld phaae, 
Coventry phaae, Magog, Quebec, phaae. The Irasburg phase ia characterized by 
bouldera more than 2 ft. dlam., by porphyritic andesltes, and by granite boulders. 
Fossils prove the cgl. began aa early aa Beekmantown. [For descriptions of 
the other "phases" see under each name.] 

C. H. Richardson and J. E. Maynard, 1933 (18th Rept V t State GeoL, p. 346). 
The Irasburg, Albany, and Northfleld cgls. form baae of Ord: in eastern Vt. 

Irasburg granite. 
Devonian: Northeastern Vermont (Orleans (CJounty). 
E, J. Foyles and C, H. Richardson, 1929 (18th Rept, V t State GeoL, table opp. 

p. 288), listed this name In Dev. of "central V t , " but without definition. Probably 
naraed for Irasburg Twp or Irasburg village, in Orleans Co. 

I r e l a n d s a n d s t o n e . 
P e n n s y l v a n i a n : C e n t r a l K a n s a s ( W o o d s o n C o u n t y ) . 

R. C. Moore, 1932 (Kans. Geol. Soc. 8th Ann. Field Cont Guidebook, pp. 93, 98, 
113). [See under Douglas fm., Moore, 1932.] 

R, C. Moore, 1936 (Kans. Geol. Surv. Bul l 22, pp. 146, 157, etc.). Ireland aa. 
memb. of Lawrence ah.—Masalve or irregularly crosa-bedded buff or browniah ss., 
some tens of f t thick, prominent In Lawrence sh. a t some' places. Occurs partly 
In form of large aheets of varying horizontal extent and thickness, and partly 
aa channel fllllnga associated locally with deposits of la. cgl up to 8 or 9 f t 
thick In bottom of channel depreaalons. In Douglas and Leavenworth Counties 
the channel ss. Is In contact with lower part of Lawrence sh., Haskell Is., 
Stranger fm., and probably In places with la tan Is. and Weston sh. In type 
region top of Ireland ss. is only few ft. below top of Lawrence sh. Type loc, on 
Ireland Creek and farm of W. E. Ireland, 5 mi. SW. of Yatea Center, Woodaon Co. 

Irene conglomerate. 
Pre-Cambrlan (?) : Southeastern British Colurabia and northwestern Idaho. 
R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mlnea Mem. 38, mapa 6 and 7, 118°30' 

to 117°30'). Irene cgl.—Massive, greatly aheared; tbln Is. lenses. 
R. A. Daly, 1913 (Canada Dept. I n t Rept. Chief As t 1910, vol 2, pp. 141, 178, 

194). Irene cgl fm.—Coarse cgl. with some lensea of metamorphoaed aaa. and 
pelltea a few Inchea to several ft. thick, metamorphosed to phyllltlc schists. 
Thickness 5,0004- ft. Grades Into overlying Irene volcanics. Basal fm. of 
Summit series. Assigned to Belt aeriea. Reats uncon. on pre-Camb. Priest River 
terrane. Outcrops on summit and slopes of Irene Mtn, B. C. 

C. W. Drysdale, 1917 (Canada Geol. Surv. Summ. Rept 1918, p. 81). aaaigned this 
fm. to Camb. 

Irene volcanic formation. 
Pre-Carabrlan (?) : Southeastern British Colurabia and northwestern Idaho. 
R. A. Daly. 1912 (Canada Geol Surv. Dept. Mines Mem. 38, maps 8 and 7, 116°30' 

to 117°30'). Irene volcanic fm.—Thick flows of pyroxene andesltes, with some 
pyrociastlcs and a massive interbed of mag. Is. 
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H. A. Daly, 1913 (Canada Dept Int. Rept. Chief Aat. 1910, vol. 2, pp. 144, 178, 
194). Irene volcanic fm.—Bffualve greenstone, with few subordinate layera of 
basic tuff, a thick t)and of cgl breccia, and a atrong bed of dol intercalated. 
Thickness 6,000 ft Outcrops along W. slope of Irene Mtn, B. C. [Just E. of 
117th mer. and just N. of 49th par.]. Conforraably underlies Monk fra. and 
grades into underlying Irene cgl All Included in Summit series, Beltian. 

Irish sand. 
A subsurface sand in eastern Okla., which is said to correlate with Tyner 

fm. (Ord.), also "with the subsurface WUcox sand. Named for the 
green shales with which It is associated. Also caUed "Green series." 

Irondale Umestone. (In Conemaugh formation.) 
Pennsylvanian: Northern West Virginia, western Maryland, and southern 

Pennsylvania. 
L C. White, 1891 (U. S. G. S. Bull 65, p. 95). Irondale le. and ore.—BufHah-gray 

Is. with iron immediately beneath. Thickness 0 to 2 ft. Lies 155 ft. above Upper 
Freeport coal and directly beneath Masontown (?] coal. Occurs at Irondale, 
Preston Co., W. Va., and adjoining regions. [See also I. C. White, 1903 (W. Va. 
GeoL Surv. vol 2).] 

According to C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 58, pl. 6 ) , the 
Irondale Is. a t Wheeling, W. Va., underlies flre clay beneath Brush Creek 
coal and overlies Mahoning red bed. In places rests on Corinth ss. 

Irondequolt limestone member (of Clinton formation). 
SUurian: Central and western New York and Ontario. 
J. M. Clarke, 1908 (N. Y. State Mus. 2d Rept Dir. Sci. Dlv., 1905, p. 12). The 

CUnton group of deposits In Rochester and Ontario Beach quads (field work by 
C. A. Hartnagel), Is now divided, in accordance with Mr. Hartnagel's determina
tions, into following units (deacendlng) : Irondequoit la., Willlamaon sh., Wolcott 
Is., Furnaceville iron ore, and Sodus sh, WIU be described by Hartnagel in forth
coming rept. 

C. A. Hartnagel, 1907 (N. Y. State Mus. Bull. 114, pp. 5-35). Irondequoit Is.— 
Layers of Is. separated by bands of sh., the sh. bands in lower part green and In 
upper part gray. . Top memb. of Clinton fm. In Rochester and Ontario Beach quads. 
[Rochester sh. is now considered top memb. of Clinton fm.] Reata on Willlamaon 
sh. and underlies Rochester sh. Named for town just N. of Rochester. [A. W. 
Grabau (Jour. Geol, voL 17, 1909) gave 17 ft. as thickness of Irondequolt Is. In 
Niagara quad. It Is 10 to 15 ft. thick.] 

G. H. Chadwlck, 1908 (Sci., n. s.. vol 28, pp. 348x348). Fauna of Irondequoit la. 
is very nearly that of Rochester ah., to which It should, therefore, be transferred. 
[Chadwick classifled It as basal memb. of Rochester sh., which he treated as a 
distinct fm. overlying the Clinton. All other writers, however, continue to treat 
It as diatlnct from Rochester sh. ] 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 49). East from Wayne Co. the 
Irondequoit Is., while stiU recognizable, has Increased so much in shaly content 
as to be no longer recognized as a Is. It has been traced to Niagara River, where 
It directly overllea Wolcott Is. Excluded from Rochester sh. 

C. Schuchert, 1914 (GeoL Soc. Am. BuU., vol 25, p. 314), identifled 4 ft. 5 in. of 
Irondequoit la. at HamUton, also at other places In Ont, resting on 8 ft. 8 In. of 
Wolcott Is. 

B. O. Ulrlch, 1923 (Md. (Jeol Surv. SU. vol, pp. 191, 347, etc.), placed Irondequoit la. 
below Rochester ah. and above Willlamaon sh., which is position assigned to it by 
W. Goldring, 1931 (N. Y. State Mua. Hdb. 10). 

t i ron Mountain series. 
Pre-Cambrlan (Llano series) : Central Texas. 
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol Surv. 1st Ann. Rept, pl. 3, pp. Ivil, 

274). Iron Mtn aeriea.—Metamorphosed rocks; In descending order, chlorltic 
slates and ahalea, carbonaceoua achiata, ferruglnoua rocka, and qtzites. Middle 
dlv. of Fernandan system. UnderUes Click series and overlies VaUey Spring series. 

Same as VaUey Spring gneiss. 
Named for Iron Mtn, NW. of Valley Spring, Llano Co. 
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Iron Mountain conglomerate. 
Upper Cambrian: Southeastern Missouri. 
A. Winslow, 1894 (Mo. Geol Surv. vol. 6, pp. 331, 354). Iron Mtn cgl—Cgl. under

lying La Motte aa. and forming basal part of Ozark aeriea in SB. Mo. Poaalbly of 
Camb. age. 

A. Wlnalow, 1896 (U. S. G. "S. BuU. 132). 7ron Mtn cgl , 0 to 100 f t thick, under
ilea La Motte as. and overlies Archean granites and porphyriea. 

C. R. Keyea, 1901 (Am. Geol, vol. 28, pp. 51-53). [See 1901 entry under Lamatte 
as.] 

H. F. Bain and E. O. Ulrieh, 1905 (U. S. G. S. BuU. 287). [See 1905 entry under 
Lamotte aa.] 

Subsequent Mo. repts treat Lamotte ss. as basal Camb. fm. in Mo., and 
mention a cgL at base, but apparently some authors still consider Pilot 
Knob cgl. to be older than Lamotte and of pre-Camb. age. 

Named for Iron Mtn, St. Francois (3o. 

Iron IVIountain porphyry. 
Pre-Cambrian: Southeastern Missouri. 
C. R. Keyea, 1894 (Mo. Geol. Surv. vol. 4, p. 30). and 1895 (Mo. Geol. Surv. Sheet 

Rept. No. 4, vol. 9 ) . Iron Mountain porphyry.—Quartz porphyry, 300 ft. thick, 
in bold rugged hllla near B. Umlt of Ozark region, the best known of which are 
Pilot Knob and Iron Mtn. Assigned to Archean. Older than Pilot Knob cgl and 
younger than Knob Lick granite. 

On 1922 geol. map of Mo. this porphyry is assigned to Laurentian (?). 
J. Bridge (personal communication) states this fm. Is now considered to be 

pre-Camb., and it is so classified by U. S. Geol. Survey. 
Named for Iron Mtn, St. Francois Co. 

Iron Mountain intrusive. 
Cretaceous (?) : Western Texas. 
C. Schuchert 1927 (Am. Jour. Scl , 5th, vol. 14, p. 400), under heading "Iron Mtn 

Intrusive," atated that the rocka (ayenlte porphyry) form a conaplcuous Intrusive 
stock N, of Marathon known as Iron Mtn. 

Iron Ridge ore bed. 
Silurian: Southeastern Wisconsin. 
B. 0 . Ulrieh, 1911 (Geol. .Soc. Am. Bul l , vol. 22, p. 561). With possible exception 

of the Mayville, which may be late Clinton, and the Iron Ridge ore bed, which Is 
probably of Brassfleld age, the CUnton group Is not represented in Wis. [The 
Brassfield Is now regarded as pre-CUnton.] 

Iron River iron-formation member (of Michigamme slate). 
Pre-Cambrlan (upper Huronian): Northeastern Wisconsin and northern 

peninsula of Michigan. 
C. K. Leith, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184). Iron River 

iron-fm. memb.—The Iron-fm. separating upper slates of Michigamme si. from the 
lower slates of that fm. In Iron River (Mich.), Crystal Falls (Mich.), and Florence 
(Wis.) districts. 

Ironshore limestone. 
Recent or Pleistocene: Cayman Islands, British West Indies. 
C. A. Matley, 1924 (Pan-Am. Geol, vol. 42, pp. 313-315). Ironahorc Is—Consoli

dated coral sand, marl, and Is., representing latest accretion to the area ot Cay
man Islands, and forming a low rocky shore, known locally as "Ironshore," Rises 
inland to a height of 12 to 15 ft. above the sea, where It Is generally backed by 
raised marine clIlTs of the older Bluff Is. Is of Recent, or possibly of Pleis t , age. 
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I r o n s i d e beds . 
P l i o c e n e : N o r t h e a s t e r n Oregon ( n o r t h p a r t of M a l h e u r C o u n t y ) . 

J. C. Merriam. 1918 (Unlv. Cal l t Pub. Dept. Geol. Bul l , vol. 10. No. 9, pp. 129, 
etc.), described a late Tert. fm. that contained fossil mammala near Ironaide, and 
conaisted of buff aandy ahales and shales with but Uttle sand, standing at varying 
angles up to 20" at leaat. "Good reason for believing that the sediments a t Iron
side are not younger than middle PUo. aud not older than late Mio." Merriam 
seems to have studiously avoided naming the beda or using the term Ironside beda. 

3. C. Merriam, 1919 (Unlv. Cal l t Pub., Dept. Geol. BuU., vol. 11, No. 5, p. 437e), 
mapped Ironaide Pliocene. 

W. D. Smith and E. L. Packard, 1919 (Unlv. Oreg. Bull, vol 16, No. 7, p. 99). Sed. 
beds at Ironside (J. C. Merriam, CaUt Univ. Dept. Geol., BuU. 10, p. 129) have 
recently been designated Ironaide fm. They consist o f buff-colored sandy ahalea 
and ahales, possibly 200 ft. thick, now deformed, which yielded a small vertebrate 
fauna that Merriam considers to be younger than Rattlesnake PUo. [Called Iron-
aide beda in table in this BuU.] 

I r o n s i d e d o l o m i t e m e m b e r (of S u l t a n l i m e s t o n e ) . 

D e v o n i a n : S o u t h e a s t e r n N e v a d a ( G o o d s p r i n g s r e g i o n ) . 
D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 10, 14, etc.). Ironaide dol memb.— 

Dark gray to black doL, In beds 2 to 5 ft. thief. Basal memb. of Sultan la. 
Thickness 5 to 125 ft. Underilea Valentine la. memb. of Sultan Is. and overllea 
Goodsprings dol. Exposed near Ironside mine, 1 ml. N. of Boss mine, on W. side 
of Spring Mtns Range. B. Kirk says fossils are late Middle Dev. or early Upper 
Dev. 

I r o n s t o n e q u a r t z d i o r i t e . 

D e v o n i a n ( ? ) : O n t r a l and s o u t h e r n M a s s a c h u s e t t s a n d n o r t h e a s t e r n Con

nec t i cu t . 
B. K. Emerson, 1917 (U. S. G. S. BuU. 597, pp. 168-170 and raap). Ironstone quartz 

diorite is the rock that forms the dark hornblendlc border zone of the MUford 
granite. Is a dull-black, massive rock, of fine to medium grain. Named for 
exposures in long railroad cut at Ironstone, in town of Blackstone, Maas. 

I r o n t o n s l a t e . 
P r e - C a m b r i a n : S o u t h e a s t e r n Mis sou r i ( I r o n C o u n t y ) . 

C. [R.] Keyes, 1915 (Iowa Acad. Set. P roc , vol. 22, p. 252). Ironton terrane.— 
Slates, 200 ft. thick, overlying Pilot Knob cgl. and uncon. underlying La Motte sa. 
Aaaigned to Anlmlldan. 

P r o b a b l y na raed for I r o n t o n , I r o n Co. 

I r o n t o n s a n d s t o n e m e m b e r (of F r a n c o n i a s a n d s t o n e ) . 
U p p e r C a m b r i a n : S o u t h w e s t e r n W i s c o n s i n . 

F. T. Thwaltes, 1923 (Jour. Geol, vol 31, p. 550). Ironton memb.—A few f t of hard 
calc. coarse-grained ss. forming basal memb. of Franconia fm. In SW. Wla. 

E. 0 . Ulrieh, 1924 (Trans. Wis. Acad. Scl , Aria, and Let t , vol. 21, pp. 83, 93-94). 
Ironton as. memb.—Baaal s8. of Franconia fm. In SW. WIS. Has been recognized 
and studied at many places In Sauk, Richland, Vernon, La Crosse, Monroe, Jackson, 
Adams, and Juneau Counties, where It varies in thickness from about 2 ft. to 12 
or possibly 15 ft. At Ironton [Sauk Co.], the type loc., it varlea from 5 to 10 ft. 
Top is even. The memb. Is composed mainly of reworked washed and" relatively 
coarae residual grains of Dresbach ss., the surface of which had previously been 
subjected to subaerial leaching and wear. It extenda downward to lowest plane 
Indicating reworking and redeposltlon of the weather-loosened top sands of under
lying Dresbach fm. It commonly Includes a few grains of glauconlte and other 
material that Is not present In undisturbed underlying beds of Dreabach ss. But to 
make sure of Identification of Ironton raerab. It la advisable to search for Its 
characterlatlc foasUs. In Dresbach proper no organic remains—except perhaps 
worm burrowa—have ao far been observed. 

Add i t iona l d e t a i l s a r e g iven by W. H. Twenhofe l , G. 0 . R a a s c h , a n d P . T. 
T h w a i t e s in Geol. Soc. Am. B u l l , vol. 46, No. 11 , 1935, pp . 1698-1699, e tc . 
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I r o n w o o d i r o n - f o r m a t i o n . 

P r e - C a m b r i a n ( m i d d l e H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n a n d n o r t h w e s t 

e r n W i s c o n s i n ( P e n o k e e - G o g e b i c ) . 

C. R. Van HIae, 1901 (U, S. G. S. 21at Ann. Rept , pt. 3, p. 338). Ironwood fm.—-
Cherty iron-bearing carbonates, ferruginous slates and cherts, JaspiUtes, ore bodies, 
and actinollte-raagnetite schists. Thickneaa 850 ft. UnderUes Tyler si. and over
Ues Palms fm. City of Ironwood, Mich., ia partly located on the fm. 

L a t e r r e p t s g ive t h i c k n e s s 850 t o 1,500 ft. 

C. B. Van Hise and C. K. Lelth In 1909 (U. S. G. S. Bull. 380) and 1911 (U. S. G. S. 
Mon. 52) asaigned this fm. to upper Huronian. 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184) changed uame to 
Ironwood iron-fm., and assigned the fm. to middle Huronian. 

t i r o q u o i s m o r a i n e . 

P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h w e s t e r n I n d i a n a ( N e w t o n a n d J a s p e r 

C o u n t i e s ) . 

F. Leverett, 1899 (V. S. G. S. Mon. 38). A ridged belt and bowldery atrip N. of 
Iroquola River, In Newton and Jaaper Countlea, Ind. 

F. Leverett, 1915 (U. S. G. S. Mon. 53, p. 126). Further work haa shown that 
Iroquois moraine is simply a continuation of Marseilles morainic system, produced 
entirely by lllinola lobe, and "Iroquois moraine" has been discarded. 

I r o q u o i s . 
N a m e appUed t o a g lac ia l l ake , of P l e i s t . age, in G r e a t L a k e s region. 

I r o q u o i s s t a g e . 
P l e i s tocene . 
W. Upham, 1895 (Am. Geol, vol. 16, p. 106). Included In Champlain epoch. 

I r o q u o i s c lay . 
Pleistocene: Ontario. 
A. P. Coleman, 1909 (Ontario Bur. Mines .Ann. Rept, vol 18, p t 1, p. 297). 

I r v i n e f o r m a t i o n . 

Pliocene (? ) : Central Kentucky. 
M. R. CampbeU, 1898 (U. S. G. S. Richmond folio. No. 48, p. 3) . Irvine fm.—Uncon

solidated sand, gravel, and clay capping tbe river hlUs In Richmond quad. Resta 
uncon. on C^arbf. Asaigned to Neocene. 

A. M. MlUer, 1925 (Ky. Geol Surv, 6th s e t , vol. 21, p. 141). Fossils of Irvine fm. 
seem to indicate late Pljocene or early Pleist. age. 

N a m e d for I r v i n e , Es t i l l Co. 

I r v i n e s and . 
A s u b s u r f a c e sand , of Dev. age , in e a s t e r n K y . 

I r v i n e t o n p a r v a f a c i e s . 

U p p e r D e v o n i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caater, 1934 (BuUs. Am. P a l , vol. 21, No. 71, p. 28). The parvafacies of the 
Chlgrln magnafacies within the Venango atage la termed Irvineton parvafacies, 
from vlUagc of tha t name on Allegheny River 4 mi. W. of Warren, Pa. [On p. 35 
he speaka of the Conewango parvafacies of the Irvineton magnafacies.] 

I r v i n g g r e e n s t o n e . 

P r e - C a m b r i a n : S o u t h w e s t e r n Colorado . 

B. Howe, 1904 (Jour. Geol, vol. 12, pp. 501-509). Irving fm.—Greenatone complex, 
including achiata and maaaive baalc rocks sometimes possessing a porphyritic 
structure, others partly maahed or brecciated, and a few dlatinctly granular, whUe 
no well-defined ayatera of bedding or atratlficatlon could be raade out. All rocks 
are of dull-greenish color and appear to have undergone extensive alteration. At 
two places maaaive qtzite waa found, and at a number of localitlea extremely 
SiUceous achists. Rarely llght-gray gneiss and mashed qtzite occur. Overlain by 
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Algonkian cgls. and qtzites, from which they are aeparated by an erosion interval 
of unknown extent, the overlying Algonkian cgl . containing quantities of pebbles 
of Irving greenstone. At first the Irving waa assumed to be a part of the great 
Archean complex of schists and gneiaaea known to occur near by in Animaa Canyon, 
but it ia now regarded aa early Algonkian. 

W. Cross and E. Howe, 1905 (U. S. G. S. Needle Mtna folio. No. 131). Irving green
stone.—A complicated aeriea of greenstone, greenatone porphyry, and greenstone 
schist, with subordinate quartz-mica schist and granite gneiss, and a few bands of 
qtzite, often mashed and schistose. Prominently exposed In SE. part of quad, and 
composes Irving Peak. Distinguished from underlying Archean schists by dis
tinctive "character of certain of Its more maaaive members ahd by presence of sed. 
rocks. Actual base nowhere aeen. Thickneaa expoaed appeara to be at least 
10,000 ft. Overialn uncon. by Valleclto cgL Considered to be most probably of 
Algonkian age. 

On 1935 geol. m a p of Colo, t h i s fm. w a s a s s i g n e d t o G u n n i s o n R i v e r ser ies , 

w h i c h c o m p r i s e s t h e o ldes t exposed p r e -Camb . r o c k s in Colo. T h e t e r m s 

" A l g o n k i a n s y s t e m " a n d " A r c h e a n sy s t e r a " h a v i n g been d i s c a r d e d by 

U. S. Geol . S u r v e y , t h e I r v i n g g r e e n s t o n e i s n o w classified a s p r e - C a m b . 

I s a b e l s a n d s t o n e . 

A n a m e app l i ed by H . R. W a n l e s s (111. Geol. S u r v . Bu l l . 60, 19S1, pp. 1 7 9 -

188) t o a n u n d e s c r i b e d ss . , 7 t o 50 f t . t h i ck , n e a r t o p of P o t t s v i l l e fm. 

( P e n n . ) of c e n t r a l w e s t e r n 111. S h o w n on p . 192 a s uncon . o v e r l a i n by a 

t h i n bed of sh . u n d e r l y i n g coa l No. 2, a n d a s In p laces c u t t i n g o u t al l 

beds d o w n to n e a r t o p of h i s B e r n a d o t t e s s . D e r i v a t i o n of n a m e not 

s t a t e d . 

I s abe l l a s t a g e . 

Q u a t e r n a r y : P u e r t o Rico . 

B, Hubbard, 1923 (N. Y. Acad. Scl. Scientific survey of Porto Rico and Virgin Islanda, 
vol. 2, p t 1, p. 95). 

I s a b e l l a g r a n o d i o r i t e . 

L a t e J u r a s s i c ( ? ) : S o u t h e r n Ca l i fo rn i a ( K e r n v U l e q u a d r a n g l e ) . 

W. J . MUler, 1931 (Univ. Cal l t Pub., BuU. Dept. GeoL Scl, vol. 2Q, No. 9, pp. 343-
852). Isabella granodiorite.—A large, generally massive, rather variable Intrualve 
body consisting mainly of granodiorite. Typical occurrence In vicinity of Isabella. 
Grades into granite, also through quartz diorite into diorite. Is distinctly younger 
than the gabbro diorite that cuts KernvUle seriea. May be late Juraaalc. It* more 
or less intricately cuts KernvUle series and the Intrusive gabbro diorite. 

I s a n t i m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : E a s t e r n M i n n e s o t a ( I s a n t i C o u n t y ) . 

F. Leverett 1932 (U. S. G. S. P. P. 181, p. 80). Third moraine of Rush Lake 
morainic ayatem. Named for occurrence at old Isanti village, 1 ̂  ml. N. of present 
town of l aan t t Isanti Co. 

t I s c h u a s a n d s t o n e . 
U p p e r D e v o n i a n : W e s t e r n N e w Y o r k . 

E. N. Horsford, 1840 (N. Y. Geol. Surv. 4th Ann. Rept , pp. 466, 489-470). The 
Ischua ass. are developed in Allegany Co. at a few localities. The Ischua stone 
quarries, lying almoat whoUy in town of Machlae, contain stone with which there 
are none other in the country to be compared. 

G. H. Chadwick, 1924 (N. Y. State Mus. BuU. 251, pp. 152-153). Horsford eariy 
appropriated the name Ischua se. to Cuba ss. lentil of Cbemung fm. 

I s h a w o o a i n t r u s i v e s . 

M i o c e n e : Ye l lows tone N a t i o n a l P a r k , W y o m i n g . 

A. Hague et a l , 1904 (U. S. G. S. Mon. 32, Atlas ; Canyon, Lake Ci.indaU, and 
Ishawooa sheets). Ishawooa intrusives.—Masalve andesite, diorite, and granite 
porphyry bodies penetrating the late basic breccia In Ishawooa quad. Also occurs 
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as dike rocks, varying from diorite to granite porphyry, breaking through the 
late basic breccia in Canyon, Lake, and OandaU quads., YeUowatone Park. 

N'amed fo r d e v e l o p m e n t o n W . s i d e of I s h a w o o a Mesa , Yjellowstone 
N a t i o n a l P a r k , W y o . 

t i s h p e m i n g f o r m a t i o n . 
P r e - C a r a b r l a n ( u p p e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( U p p e r P e n i n 

s u l a ) . 
C. R. Van Hiae and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept , p. 690). 

lahpeming fm.—CgL, qtzite, grilnerite-raagnetlte achist, and aaaoclated rocks. 
Underiles Michigarame fm. and uncon. overliea Negaunee fm. Includes BlJlkl schiat 
and Goodrich qtzite. Surrounda and underlies lahpeming. 

U n n e c e s s a r y n a m e , t h e B i j i k i a n d Goodr i ch bo th be ing recognized- in t h e 

d i s t . 

I s l d r o f o r m a t i o n . 
T e r t i a r y : Mexico ( L o w e r C a l i f o r n i a ) . 

A. HeUn, 1922 (Geol. Mag., vol. 50, p. 539). 

t i s l a n d se r i e s . 
U p p e r C r e t a c e o u s : S o u t h e a s t e r n N e w T o r k ( S t a t e n I s l a n d ) a n d sou th 

e a s t e r n M a s s a c h u s e t t s ( M a r t h a s V i n e y a r d ) . 

L. F. Ward, 1895 (U. S. G. S. 15th Ann. Rept , pp. 335-338). Island s e r i e s . -
Ferruglnoua concretionary beda extending from Staten laland to Marthas Vineyard, 
and considered to be very latest phase of Potomac fm. 

A. HoUlck, 1906 (U. S. G. S. Mon. 50). 'The Rarltan and CUffwood [Magothy] fras. 
a r e = "laland aeriea" of Ward. 

I s l a n d Creek s h a l e . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

R. C. Moore, 1931 (Kana. Geol. Soc. 5th Ann. Field Cont Guidebook, correlation 
char t ) . Island Creek sh., new name; underilea Farley la. and overllea Argentine 
Is. 

E . C. Moore, 1932 (Kans. Geol. Soc. 8th Ann. Field Cont Guidebook, pp. 92, 97). 
[See under Wyandotte Is. Derivation of name not atated. On p. 46 laland 
Creek ah. ia deacrlbed as consisting of 1 to 14 ft. of gray argill. ah.] 

N. D. Newell, 1935 (Kans. Geol. Surv. BuU. 21, pp. 18, 60), laland Creek ah. memb. 
of Wyandotte is.—Gray argl l l or Ihny ah., 0 to 15 ft. thick. OverUea Argentine la. 
memb. and underUea Farley' Is. memb. Named for Island Creek, in N. part of 
Wyandotte Co., Kans. Type exposures W. and S. of Wolcott. 

R. C. Moore, 1936 (Kana. Geol. Surv. Bnll. 22), stated that Newell U author of thia 
name. 

I s l a n d HiU f o r m a t i o n . 

L o w e r D e v o n i a n : N o r t h e a s t e r n Miss i ss ipp i ( T i s h o m i n g o C o u n t y ) . 

W. C. Morse, 1928 ( Jou r GeoL, vol. 36, pp.^31-43). Island Hill fm. consists of a 
few layers of more or less cherty and alliceoua fosalllferoua la. with a thin 
baaal la. cgl Thickneaa 3 ft. Aaslgned to Orlakanian series. Uncon. underUea 
Whetstone Branch ah. and overUea New Scotland la. Named for iaolated hlll on 
YeUow Creek about 3 ml. above its mouth. The fm. is largely confined to its 
type loc. 

W. C. Morse, 1930 (Mlaa. GeoL Surv. BuU. 23), gave many detalla of this fm. 
Thickneaa 3 ft. 

I s l a n d L a k e se r ies . 
P r e - C a m b r i a n : M a n i t o b a . 

J. F. Wright, 1928 (Canada Geol. Surv. Summ. Rept. 1927, p t B, pp. 63, 71) , 

I s l a n d M e s a beds . 
U p p e r D e v o n i a n : N o r t h e r n c e n t r a l Ar i zona . 

A. A. Stoyanow, 1938 (Geol. Soc. Am. BnU., vol 47, No. 4, p. 500). Twelve m l NB. 
of Jerome, on Verde River, and SW. of laland Meaa, the Increaae of aren. matter 
in upper part of Dev. la appreciable. The Uttle sheUs of Camarotoechia ewimia and 
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C aaaatilis found in Is. a t Jerome invariably occur in ss, here. Even more striking 
is faunal aspect of uppermost layers. The uaual complex ot Upper Dev. fauna of 
Jerome fm. Is at hand, but within 125 ft. from base of overlying Redwall Is. 
(Miss.) there are 40 ft. of grayish-lavender thin-bedded ahaly Is. and sh. overlain 
by 8 ft. of maasive aren. purpliah-gray Is. containing ridh Dev. fauna. Above these 
beda are purpllah aren. ah. (11 ft. thick) and ledge-forming aren. Is. and as. of 
same color (64 ft. thick). This terminal part of Dev. of north-central Ariz., under
lying the Redwall in the abrupt cUff of the plateau and attaining thickness of 
122 f t , is not represented at Jerome. I t Is characterized by pecuUar assemblage 
of Mollusca and Is here designated Island Meaa beds. 

I s l a n d M i n e c o n g l o m e r a t e . 

P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan ( I s l e R o y a l e ) . 
A. C. Lane, 1898 (Mich. Geol. Surv. vol. 6, p t 1, pp. 99, 204, 208, 217, and pL I ) . 

Belongs to Marvine's gronp C [ = E a g l e River group]. 

N a m e d f o r occu r r ence In I s l a n d m i n e . I s l e Roya l e . 

I.sland R u n s and . 

A s u b s u r f a c e s a n d In C o n e m a u g h fm. ( P e n n . ) of W . Va., t h a t l i e s a t o r n e a r 
ho r i zon of M o r g a n t o w n ss . m e m b . 

I s le L a M o t t e m a r b l e . 
O r d o v i c i a n ( L o w e r a n d M i d d l e ) : N o r t h e a s t e r n N e w Y o r k a n d n o r t h w e s t e r n 

V e r m o n t ( n o r t h e r n p a r t of L a k e C h a m p l a i n ) . 

E. Emmons, 1842 (Geol. N. Y., pt. 2, dlv, 4, geol. ot 2d d is t , p. 388). Isle La Motte 
marble.—Black is. remarkably thick-bedded. Character connects It rather with 
Birdseye than with Trenton Is. Ia 8 ft. thick at Watertown and 12 f t thick at 
Isle La Motte. Is called Seven-foot tier. Underlies Trenton Is. and overlies Birds-
eye [Lowvllle] Is. [As thus defined applies to post-Lowville part of Black River 
group. Isle Lamotte Is an Island of 4,670 acres In Lake Champlain about opposite 
ViUage of Chazy, N. Y., In Rouses Point quad.. Grand lale Co., V t ] 

W. W. Mather, 1843*(GeoI. N. Y., dlv. 4, geol, pt. 1, p. 367). Black marble ot Isle 
la Motte belongs to Black River Is. 

E. Emmona, 1846 (N. Y. Nat. Hlat. Agric, vol. 1, btw;. pp, 113 and 208). Isle 
Lamotte marble consists of 7 to 30 ft. of black flnely granular marble, underlying 
Trenton Is. and overlying Birdseye is. 

C. B. Adams, 1846 (2d Rept. Geol. Vt , p. 164). Isle la Motte Is. Includea the aeveral 
members known aa Chazy and Birdseye Is., etc., since they are most fully exhibited 
on Isle La Motte. 

E. Hitchcock, 1861 (Rept. Geol Vt., vol. 1). Black River la. or Isle La Motte marble 
consists of 20 ft. of black marble, underlying Trenton Is. and overlying Birdseye Is. 
The isle La Motte Is. of 2d Ann. Rept. Vt. Geol, p. 164, included Black River, 
Birdseye, and Chazy Iss. 

H. Riea, 1899 (N. Y. State Geol 17th Ann. Rept , pp. 357-370). In Champlain VaUey 
the Black River is. is locally known aa Isle Lamotte marble. OverUea Birdseye la. 

G. H. Perkins, 1904 (4th Rept. Vt. State GeoL, map opp. p. 113, pp. 121-143). Isle 
La Motte abowa following exposed fma. : Glacial clay ; Utica ah.; Trenton la.; Black 
River Is. ; Chazy (643 ft. thick and = maJor part of "Isle La Motte Is." of early Vt. 
geologists) ; and Beekmantown Is. The early V t geologists were so impressed by 
the mass of Chazy on the island that they called It "Isle La Motte Is." The name 
Chazy Is. was given to major part of Adams' Isle La Motte Is. by Hall and Emmons 
after the flne exposure of this rock at Chazy Village, N. Y. ITie only area of 
Black River Is. on the Island was Included by Adams In his Isle La Motte Is. 

G. H. Perkins, 1916 (10th Rept. Vt. State GeoL, pp. 200-212). Probably best exposure 
of Chazy In all its divisions is on Isle La Motte, for nowhere else in Champlain 
Valley are these so well displayed. [Map abowa that lale La Motte comprlaea 
glacial clay, Utica, Trenton, Black River, Chazy, and Beekmantown.] 

I s l e L a M o t t e s a n d s t o n e . 

L o w e r O r d o v i c i a n : N o r t h w e s t e r n V e r m o n t ( n o r t h e r n p a r t of L a k e Cham

p l a i n ) . 

H. M. Seely, 1906 (5th Rep t Vt. State GeoL, pp. 174-187). lale La Motte ss. Is 
usually the base of Chazy fm. In Champlain Valley, Vt, Named for lale La Motte. 
Ia 25 ft, thick at the Head, on Isle La Motte, 

H, M. Seely, 1910 (7th Rept. Vt. State GeoL, pp, 257-313), stated his Isle La Motte aa. 
is ferruginous ss,, ao named for large development on Island. 
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Isle Royale amygdaloid.-
Pre-Cambrian (Keweenawan) : Northern Michigan. 
R. D. Irving, 1883 (U. S. G. S. Mon. 5, p. 195). /«ie Royale cupriferous amygdaloid 

occurs 510 ft above cgL No. 8 In Portage Lake section. 

Belongs to Central Mine group. The mineralized part Is Isle Royale lode. 
Named for occurrence'in Isle Royale mine, Houghton O). 

Isle Royale flow. 
Includes Isle Royale am:^gdalold and nnderlying t rap. 

Isle Royale trap. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Name long In use locaUy. Used by B. S. Butler in U. S. G. S. P. P. 144, 

1929. Is the t rap bed underlying the Isle Royale amygdaloid, and forms 
basal part of Isle Royale flow. 

Islesboro formation. 
Cambrian (?) : Central southern Maine. 
G. 0. Smith, K. S. Bastln, and C. W. Brown, 1907 (U. 8. G. S. Penobscot Bay foUo, 

No. 149, pp. 2-3). laleaboro fm.—A series of somewhat metamorphosed rocka, 
mainly of sed. origin, which occupy larger part of Islesboro and neighboring smaUer 
Islands. Lower memb. conalsts of slates, schists, calc. shales. Impure qtzites, and 
small amoimts of pyroclaatlca, but si. is by far moat abundant rock. Lower memb. 
la at least 300 to 400 ft. thick and probably considerably,more. Upper memb. Is 
Coombs Is., 7 to 100 ft. thick. The fnr. underlies Battle qtzite. Assigned to 
Camb. (?). Named for development on Islesboro, Waldo Co. 

On 1933 geol. map of Maine, by A. Keith, these rocks are Included in Ord. 
and Camb. block. 

t i tasca moraine. 
Pleistocene (Wisconsin stage) : Northern Minnesota. 
Mapped by W. Upham, 1894 (Minn. Geol. and N a t Hist. Surv. 22d Ann. 

Rept., pl. 1, p. 49).' Extends eastward from Lake Itasca. 
This name Is no longer used, because detailed mapping by F. Leverett has 

shown tha t the moralnal belt in region described follows a different 
course from tha t indicated by Upham. 

Itascan tiU. 
A term introduced by C. [R.] Keyes for a tUl sheet (of Keewatln lobe) tha t 

he considers to be pre-Kansan and younger than his Moingonan tUl sheet. 
(See Pan-Am. Geol., vol. 47, No.,5, 1927, p. 352.) 

Ithaca shale member (of Portage formation). 
Upper Devonian: New York. 
James HaU, 1839 (N. Y. Geol. Surv. 3d Rept, pp. 318-325). Ithaca group.—Alter

nating slaty and compact sh. and arglll. ss., but differa from underlying strata by 
fossils and in some particulars in lithologic character. Sometimes contains thin 
layers of impure Is. UnderUes Chemung group and overlies more than 200 tt. of 
[unnamed] arglU. saa. and shaiea which reat on Upper Black ah. [Genesee sh.] 
overlying the TuUy Is. Named for occurrence at Ithaca. 

L Vanuxem, 1840 (N. Y. GeoL Surv. 4th Rept, p. 381). A series of tbln ss. flags 
with fucoides resembling those below the Ithaca separates Chemung group from 
Ithaca group. 

According to Vanuxem's 1942 rept the Chemung "group" overlies Ithaca 
"group" and the Ithaca overUes Portage or Nimda group. 

E. Emmona, 1848 (Agric. N. Y., vol. 1, pp. 190-193). Ithaca group Is Included In 
Chemung group, because there Is no necessity of separating the Ithaca from 
the Chemung group. 

H. 8. WUUams, 1882 (Am. Aaa. Adv. Scl. Proc., vol. 30, pp. 186-191). Ithaca ah. la 
proposed for a soft, fragile argiU. sh., very similar to the lighter-colored masses 
of Marcellus sh., and found weU represented at Ithaca, forming transition beds 
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btw. Portage and Chemung rocks. Total thickness about 25 ft. Contains plant 
beds and a recurrent Hamilton fauna. Lower bdy not clearly defined, but where 
Spirifer laevia haa been found In the Portage below, the top of thia ah. ia obaerved 
to Ue 50 to 80 tt. above higheat atrata containing that foaail. 

C. S. Proaser and H. S. Williams, 1888 (Am. Ina t Mln. Engrs. Trans., vol. 16, pp. 
945-946), gave following downward aucceaaion of a t r a t a : Chemung; Upper Portage 
ssa. and shales of H. S. Williams, 600 f t ; Middle Portage (consisting of Uppei* 
Ithaca, 200 f t ; Typical Ithaca, 100 f t ; and Lower Ithaca, 150 f t . ) ; Lower 
Portage ssa. and ahalea, 250 ft.; Genesee shales. 

C. S. Prosaer, 1893 (Am. Jour. Scl , 3d, vol 46, pp. 217-218). Ithaca group of 
Vanuxem or middle Portage of P r o t Wllllaraa Is 450 f t thick. 

J. M. Clarke, 1894 (N. Y. State Mua. 47th Ann. Rept , p. 750). Downward succea
alon; Chemung; Portage sss. of Naplea section [typical Portage] = Upper Portage 
of Ithaca aectlon; Ithaca or Middle Por tage : Lower Por tage ; Genesee. 

J. M. Clarke, 1897 (N. Y. State Geol 15th Ann. Rept , pp. 33-62). Portage group 
Is a series of aren. deposits representing the time which elapsed from close of 
Hamilton period (including Tully Is. and a portion of Genesee si. where present 
[more inclusive than the Hamilton of modern nomenclature]) to opening of 
Chemung period. The historical Ithaca group ia the sedlmental equal of major 
part of entire Portage fm., and Is younger than Sherburne ssa. or lower Portage 
beds. 

J . M. Clarke and D. D. Luther, 1904 (N. Y. State Mua. Bull 63, with map). The 
Ithaca beds of Canandaigua and Naples quads are divided into Weat Bi l l flags and 
ah. above and Grimes aa. below. They overUe Hatch ah. and flags of Portage beds 
[reatricted] and underlie High Point aa. of Chemung beda. 

H. S. WlUlama, 1906 and 1907 ( J o u t Geol, vol 14, pp. 579-598, and vol. 15, pp. 
93-112; Am. Aas. Adv. Scl. P roc , vol. 58, pp. 265-287). I thaca sh. memb. of 
Nunda fm., which is s trat . equiv. of Portage or Nunda group of Hall, is divided 
at Ithaca into Enfleld sh. memb., 550 to SOO f t . ; Ithaca ah. memb., 80 to 460 f t ; 
and Sherburne flagatone memb., 188 to 260 ft. The Ithaca contains a Reticularia 
laevis zone a t top and Ithaca Lingula ahalea (black ah.) a t baae, and is the 
typical Ithaca group of Hall and later writera. 

C. A. Hartnagel, 1912 (N. Y. State Mua. Hdh 19, p. 74) . In weatem N. Y. the 
Portage fm. consiata of the beds carrying the Naples fauna; in central N. Y. of 
the Sherburne and Ithaca beda partially Intercalated with the Naplea fauna; in 
eaatern N. Y. of the Sherburne and Ithaca beda (marine) overlain by Oneonta 
beds (brackish). The Enfield ah. memb. compoaea greater part of original "I thaca 
group" of Hall, the reatricted Ithaca being the lower part of Hall'a "Ithaca group." 

H. S. WlUlama, 1913 (U. S. G. S. P. P. 79). Portage fm. of western N. Y. Is divided 
into Enfleld ah. memb. (top), I thaca sh. memb., and Sherburne memb. (baae). I t 
imderlles Cayuta memb. of Chemung fm. and overUea Geneaee sh. The Oneonta 
ss. of Chenango Valley is time equiv. of upper part of Ithaca memb. and in par t 
younger than the Ithaca. 

G. H. Chadwick, 1922 (GeoL Soc. Am. Bul l , vol. 34, pp. 6 8 ^ 9 ) . The Ithaca 
beda of CHiemung Co. nnderUe Enfleld ah., uncon. overlie Sherburne aa., and are = 
Grlmea ss. and Hatch ah. of Steuben and Allegany Countlea. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369), deflned Ithaca sh. as under
lying Enfleld sh. and overlying Cashaqua ah. (Sherburne aa.), and Included them 
all In Portage gronp. 

G. H. Chadwlck, 1935 (Geol. Soc. Am. Bul l , vol 48, No. 2, pp. 314-352). Naplea 
group divided into Enfield or Attica memb. above (which includes Hatch and 
Rhlnestreet) and I thaca or Sonyea memb, below (which includes Cashaqua and 
MIddleaex). Underlies C^ayuta memb. of Chemung group and overlies Sherburne 
memb. of Genesee group. 

T h e U. S. Geol . S u r v e y a t p r e s e n t t r e a t s I t h a c a s h . a s a m e m b . of P o r t a g e 

fm. 

I t h a c a fac ies sub-g roup . 
U p p e r D e v o n i a n : C e n t r a l s o u t h e r n N e w Y o r k ( I t h a c a r e g i o n ) . 

K. E. Caster, 1933 (Geol. Soc. Am. BuU., vol. 44, p t 1, p. 202). I thaca fades sub
group of Ithaca region divided into (descending) Triphammer sh. memb., Marathon 
B8. memb., WiUiams Brook coquinite memb., and Cascadllla ah. memb. UnderUea 
Enfleld facies sub-group and overUes Middlesex ah. of Geneaee group. 
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l u k a f o r m a t i o n . 
Missi .ssippian ( e a r l y ) : N o r t h e a s t e r n Miss i s s ipp i ( T i s h o m i n g o C o u n t y ) . 

W. C. Morae, 1928 (.lour. Geol, vol, 38, pp, 3 1 ^ 3 ) , luka fm.—In Mlaa. is almoat 
wholly chert and pulverulent alllca. At one or two places in Miss, and at aeveral 
placea in Ala. it contalna la. as well as chert. Overlies Carmack Is., with great 
uncon.. and is separated from overlying Alaobrook fm. by a large uncon. 

W. C. Morse, 1930 (Mlaa. Qeol. Surv. Bull. 23, passim), gave many details of luka fm. 
"Includes all beds from definite uncon. a t top of Carmack la. to baae of Cheater 
series." "Named for county seat of Tishomingo Co., Mies., around which It Is 
more or less "expoaed." 

I v a n l i m e s t o n e m e m b e r (of T h r i f t y f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 

F. B. Plummer and R. C. Moore, 1922 (Jonr. GeoL, vol. 30, pp. 24, 31). Ivan la. 
lies 50 to 80 ft. below top of Thrifty fm., of Cisco group. Is aeparated from 
underlying Avia as. and from overlying Blach Ranch Is. by shales with some 
Is. and ss. 

F. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, p. 24 ; Univ. Tex. Bull. 
2132, pp. 154-158). Ivan la. memb. of Thrifty fm.—Llght-yellowlsh to brownish-
gray massive, locally nodular unfoaalUferous Is., 2 to 8 f t thick. Lies 35 to 80 
ft. above Avis ss. memb. of Thrifty and 30-f- ft. below Blach Ranch Is. memb. 
Not traceable very far to NE. but has been mapped into Eastland Co., to S. 
In places SE, of Breckenridge a Is. occurs in the ss. and sh. Interval btw. 
Avis ss. and Ivan la., but it is dlatlngulshed from the Ivan by numeroua foasU 
corals. The Ivan la. la same as "Speck Mtn" Is. of Drake [1893] of Colorado 
Hlver VaUey. 

N a m e d for e x p o s u r e s In v ic in i ty of I v a n , S t e p h e n s Co. 

I v a n Creek l imes tone . 
S a m e a s I v a n Is., t h e o r i g i n a l n a m e . 

I v a n h o e l i m e s t o n e m e m b e r (of S h a d y d o l o m i t e ) . 

L o w e r C a m b r i a n : S o u t h w e s t e r n Vi rg in ia ( W y t h e C o u n t y r e g i o n ) . 

C. Butts, 1933 (Va. Geol. Surv. Bull. 42, p, 3 and columnar section on geol, 
map of Appalachian Valley of Va,). Ivanhoe la. memb. of Shady dol. [See. 
explanation under Patterson Is. memb.. This narae was adopted from an un
published ma. by L. W. Curr ier ] 

L. W. Currier, 1935 (Va. Geol Surv. BuU. 43). Ivanhoe Is. memb.—Dense maaaive 
Is. with aubordlnate dol. beda and a few thin red ahaly or aandy partings. Thick
ness 0 to 600 ± ft. Top memb. of Shady dol in lead and zinc region of SW. 
Va., from Huddle to Bertha. In .\ustlnvllle baain probably represented In part 
by series of fossiliferous la. beda alternating with cryatallinc dolomites. Gradea 
Into underlying saccharoldal dol memb. of Shady and underlies Rome fm. Named 
for expoaurea a t and aroimd Ivanhoe, Wythe Co. 

I v y P o i n t m e m b e r . 

Midd le D e v o n i a n : C e n t r a l N e w Y o r k ( S k a n e a t e l e s q u a d r a n g l e ) . 

B. Smith, 1935 (N. Y. State Mus. BuU. 300, pp. 11. 47). Ivy Point memb. of 
LudlowvUle sh.—Coarsely bedded and hard sh. in upper and lower parts, with 
softer sh. In middle. Coarse layers may be croaa-bedded. Land plants associated 
with raarine Invertebrates. Thickness 50 f t , although some exposures show 
thicknesses In exceaa of thia, and type aectlon seems to be sUghtly leas. Type 
section Is In first ravine .N. of Ivy (or Willow) Point on E. side of Skaneateles 
Lake, about % ml N. and aUghtly W. of Spaflord Lauding. Base of the Ivy 
i'olnt Is here about 107 ft. above Staghorn Point submember of Otlsco memb. 
of the LudlowvUle. Lower 16 or 20 ft. show some cross-licddlng. 

I w a n a g r e e n schis t . 

P o s t - C a r b o n i f e r o u s ( ? ) : E a s t e r n A l a b a m a . 

See desc r ip t i on u n d e r B i l l a b e e g r e e n schis t . I s I n t r u s i v e . N a m e d for 

e x p o s u r e s a b o u t I w a n a , Coosa (Do. 

file:///ustlnvllle
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t izard limestone. 

Middle and Lower Ordovician: Northern Arkansas. 

R. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 1, pp. 102, 112-
113, 121-124, 587-593). Izard Is. suggeated by J. C. Branner for massive blue 
or grayish blue la., 280 f t thick, overlying saccharoldal ss. and underlying St. 
Clair Is. [broad and abandoned uae of St. Clair]. Sometimes assumes finely 
granular aeml-cryatalUne structure. Weathered aurface frequently abowa very 
irregular spots and lenticular seams of buff-colored earthy appearance, varying 
In thickneaa from A to "^ inch. Near top are frequently atrata of cream-
colored or dark watery blue Is. with smooth, even, compact structure and 
concholdal fracture. 

I s now differentiated into Plattin and Joachim lss. a t its type loc.— 

Penters BlufC, SE. Izard Co. (See H. D. Miser, U. S. G. S. Bull. 715G, 

1920.) 

Jacalitos formation. 

PUocene (lower) : Southern California ((IJoaUnga region). 
R. Arnold and R. Anderson, 1908 (U. S. G. S. Bull. 357). Jacalitos fm.—Sand, 

gravel, clay, and as., 1,600 to 3,800 ft. thick, with characteristic fauna. Under
lies, in places probably uncon., the major beda of blue sand that are charac
teristic of lower part of Etchegoin fm., but the Jacalitos alao Includes a great 
thickness of blue-sand beds at i ts summit In SE. part of Kreyenhagen HIUs. 
Uncon. overlies Santa Margarita fm. Named for exposures both N. and S. 
of Jacalitos Creek, and In Jacalitos Hills, Fresno Co. 

Some California geologists are applying this name in San Joaquin Valley 

to cover "Arnold's original type JacaUtos and about 1,000 ft. of strat. 

higher beds." (Sec H. W. Hoots and S. C. Herold, GeoL of nat. gas, 

A. A. P. G., 1035, pp. 127, 130.) 

Jackass Mountain conglomerate group. 

Lower Cretaceous: British Columbia. 

A. R. C. Selwyn, 1872 (Canada Gcol Surv. Rept. 1871-72, p. 60). 

Now re f e r r ed to Koo tena i fm. 

J a c k a s s M o u n t a i n g r o u p . 

L o w e r C r e t a c e o u s : B r i t i s h Co lumbia . 

G. M. Dawson. 1877 (Canada Gcol. Surv. Rept. 1875-76, pp. 253-255). Exact 
syn. of Shasta group of Calif. 

Jnckfisli L a k e c o n g l o m e r a t e . 

P r e - C a m b r l a n : O n t a r i o . 

J. E. GUI and J. E. Hawley, 1931 (Jour. Geol, vol. 39, p. 656). 

J a c k f o r k s a n d s t o n e . 

P e n n s y l v a n i a n ( e a r l y P o t t s v i l l e ) : S o u t h e a s t e r n and c e n t r a l s o u t h e r n 

O k l a h o m a iind s o u t h w e s t e r n A r k a n s a s . 

J. A. Taff. 1902 (U. S. G. S. Aloka folio. No. 79). Jackfork J!S.—Brown nnd drab 
BS., shaly ss., and thin as,, 3,800 ft. thick. Overlies Slandley sh. 

J. A. Tnll. 1009 (II. S. O. S. null. 380. p. 289). Jackfork as. ot Ouachita Mtns la 
5,000 ft. thick, overlies Stanclley sh., and underlies Caney sh, [not true Caney and 
now known as Johns Valley sh.] . 

C. W. Honess, 1924 (Okla. Bur. Geol. Circ. No. 3) . My own observations show that 
Jackfork as. of McCurtain Co., Okla., Is 10.000 to 13,618 ft. thick, provided whole 
section of sss. above Stanley sh. be included in one fm.. and indeed there Is 
no means of dividing it on lithological grounds, for upper part ia in no wlae 
different from lower part, and there Is no large body of sh. which might be 
laken for Caney or any fm. resembling Atoka. The Jackfork grades Into under-
lyini; Stanley sh. The Upper Jackfork, 7,000 f t thick. Is apparently a sandy 
shoreward phase of Atoka fm.. of I'enn. age, and Is separated- frora Lower Jackfork 
hy Morrow beds equiv. to Wapanucka Is. of Arbuckle Mtns. The Lower Jackfork 
is 0,000 ft. thick and overlies Stanley sh. 
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C. N. Gould, 1925 (Okla. Gcol. Surv. Bull. 35, pp. 38-37). There has been much 
controversy on age of Jackfork fm. A Morrow (lower Penn.) fauna has been 
found by Honess at baae of his "Upper Jackfork" ss., which he correlates with 
Atoka fm. Miser therefore excludes "Upper Jackfork" of Honess from Jackfork 
fm. and maps it aa Atoka on State map. The true Jackfork sa. is classifled as 
of Miss, age by U. S. Qeol. Survey. 

H. D. Miser, 1925 (Okla. Geol Surv. Bul l 35, p. 37, footnote). Honess and I 
went together in 1923 to his main fossil locality In his Jackfork sa. In his 
rept he correlatea the fossil-bearing beda with Wapanucka and Morrow fma. The 
SB. that overUes the fossll-bearing horizon Is called by him Upper Jackfork and 
the ss. below is called by him i-nwer Jackfork, because it looks like real Jackfork 
and not like Atoka. If we, in applying fm, namea, are to follow time equivalency 
inatead of Uthologlc character, the Upper Jackfork of Honeas should, in my 
opinion, be caUed Atoka. I have so called It and shown It on State map. Taff 
says he believes Honess' Jackfork fauna la not from real Jackfork but from Atoka. 

H. D. Mlaer and C. W. Honeas, 1927 (Okla. Geol. Surv. BuU. 44, pp. 11-12). Caney 
Eh. In Its type loc. (Johns Valley, formerly called Caney Basin or Cove, In upper 
Cane Creek Valley, 8 mi. N. of Eubanks, Pushmataha Co., Okla.) rests on Jackfork 
sa. This relation holds In a fairly large part of Ouachita Mtna of Okla., but 
Caney seems to overlap progressively both Jackfork and Stanley toward NW., 
in northern Atoka and southern Pittsburg Counties. If Caney does not overlap 
Stanley and Jackfork, it is possible, as suggested by Honess, that Stanley and 
Jackfork a r e = p a r t s of Caney sh. In this latter case the Stanley and Jackfork 
wedge Into the Caney laterally, and typical Caney sh. that rests upon Jackfork ss. 
may be one of southward-thinning beds of ah. . The true relations of Caney, 
Jackfork, and Stanley wUI prohably be discovered In time. 

The Penn. rocks of the area S. and E. of Ti Valley-Choctaw belt of Ouachita 
Mtns of SE. Okla. and western Ark. are now divided by U. S. Geol. Survey 
Into (descending) : Atoka fm., 6,000 ft.; Johns VaUey sh., 0 to 1,000 f t 
(formerly included In Caney sh.) ; Jackfork ss., S.OOCi to 6,600 f t ; 
Stanley sh., 6,000 to 10,000 ft.; and (in Hot Springs quad.. Ark.) Hot 
Sprint:s ss., 0 to 200 ft. In the Ti Valley-Choctaw belt of Ouachita 
Mtns, Okla., the downward succession is Atoka fm., Wapanucka Is., 
Springer fm., and Caney sh. (now restricted to Miss, part of rocks 
formerly called Caney sh.). In Arkansas Valley of Ark. the Atoka over
Ues Jackfork ss. (See H. D. Miser, 1934, A. A. P. G. Bull., vol 18, No. 8.) 

Named for Jackfork Mtn, Pit tsburg and Pushmataha Counties, Okla. 

tJacksboro formation. (In Cisco group.) 

Pennsylvanian: Central northern Texas (Jack and Young Counties). 

F. B. Plummer, 1919 (A. A, P, G. Bull , vol 3, pp, 133-145). Jacksboro fm.— 
Approx. 60 ft. of Iss. and ss. with a little sh. Contains the fossiliferous 
CampophyUum bed that Is everywhere recognized. Top memb. is Jacksboro la., 
which plays out in the ss. hills SW. of Jacksboro [Jack Co.] and appeara again 
in aectlon N. of Finis, on Mineral Wells-Graham road. Ia preeent only In Jack 
Co. and E. part of Young Co. Baaal fm. of Cisco dlv. UnderUea Bunger fm. 
and overllea Eaatland fm., of Canyon dlv. 

According to P. B. Plummer and R. C. Moore, 1922 (Tex. Univ. Bull. 2132, 

p. 138 and table 2), Jack.sboro is. memb. of Graham fm; is characterized 

by Campophyllum tort/uium, but Campophyllum bed of Drake Is the much 

younger Gunsight is. memb. of Graham fra. 

Jacksboro limestone member (of Graham formation). 

Pennsylvanian: Central northern Texas (Brazos River region). 

F. B.,Plummer, 1919 (A. A. P. G. BuU., vol. 3, pp. 133-145). Jacksboro la., top 
memb. of Jacksboro fm. [See 1919 entry under ^Jackaboro fm.] 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp, 24, 3 1 ; Unlv. 
Tex. Bull. 2132, pp. 127-143). Jacksboro la. lentU.—A la. near base of Graham 
fm. (of Cisco group) in Brazos River Valley. In vicinity of Jacksboro It conalata 
of 2 la. beda separated by 12 ft. of sandy sh. and ss. Total thickness of memb. 
2 5 ± ft. OverUes Finis sh. and underilea Gonzales Creek sh. and sa., all membera 
of Graham fm. The lower Is. bed Is dark gray (weathering ruaty yellow), hard. 
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crystalline, 1 to 4 f t thick, and filled with Campophyllum torquium. The upper 
Is. la poorly bedded, maaaive, shaly, 6 to 18 ft. thick, in places very fossiliferous, 
and 5 or 6 ml. to SW. changes to calc. as., and to NE, of Jacksboro grades 
into shales. 

E. H. Sellards, 1933 (Univ. Tex. BuU. 3232, p. 104), transferred Jacksboro Is. and 
Finis ah. to Caddo Creek fm., and stated (p. 112) that Home Creek la. memb. 
Includea Jackaboro la. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. BuU. 3534, pp. 62-]-), 
Included Finis sh. and Gonzales Creek sh. in •Graham fm. The U. S. Geol 
Survey draws base of Graham fm. at top of Home Creek Is. This is where base 
was put by F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. BtUl. 3501). 

Named for exposures in vicinity of Jacksboro, Jack Co. 

Jacksina formation. 
Pre-Permian: Southeastern Alaska (headwater region of Copper and 

Tanana Rivers). 
W. C. MendenhaU, 1905 (U. S. «; S. P. P. 41, p. 28, In column ot table credited 

to "Schrader, geologic reconn. of headwater region of Copper and Tanana Rivers, 
Alaska; Prof. Paper, in preparation"), showed Jaokaina fm. opp. Sil. This rept. 
by Schrader appeara never to have been published, as bis subsequent dutlea 
called him to the States. Above is only known uae of Jackaina fm, 

Jackson formation. 
Eocene (upper) : Gulf Coastal Plain (southwestern Alabama to southern 

Texas) . 
T. A. Conrad, 1856 (PhUa. Acad. Nat. Scl. Proc, vol. 7, pp. 257-268). [See 1856 

entry under Vioksburg group.] 
E. W. Hllgard, 1860 (Rept. Geol and Agric. Miss., pp. 128-136). Jackaon group.— 

Marls and aoft Iss., the marls white and blue, often indurate. [FoasUs Usted.] 
Zeuglodon common. Thickness 80 ft. Underiles Red Bluff group, which aeema to 
be Intermediate, in position and fossils, btw. Vicksburg group aboVe and Jackson 
group below. 

E. W. HUgard, 1867 (Am. Jour. Scl, 2d, vol. 43, pp. 29-41). Jackaon group 1B 
present at Red Bluff, wbere it underlies Red Bluff group. 

Most early repts excluded the Red Bluff clay ("group") from the Jack
son, and either treated it as distinct from the Vicksburg or included it 
in the Vicksburg. The Forest Hill (tMadison) sand has also been both 
Included in and excluded from the Jackson, but it is now generally agreed 
that it is probably approx. contemp. with Red Bluff clay and more 
properly belongs in Vicksburg group. (See under Bed Bluff clay.) 

C. W. Cooke, 1918 (Wash. Acad. Scl. Jour., vol. 8, No.. 7, pp. 187-190). Typical 
Jaokaon fm. of Miss. Is composed chiefiy of more or less calc. clay and leaa 
prominent aand and marl beda, divided Into Yazoo clay memb. above [70 to 800 ft. 
thick] and Moodya calc. marl memb. below [35 to 90 ft. thick]. It underUes 
Vicksburg group (Ollg.), the baaal fm. of which Is Red Bluff clay (marine) and 
the contemp. Forest HIII sand (shallow water), and It overlies Claiborne group 
(middle Eocene). Contains a large marine fauna. [Cooke alao atated (Ala. 
Geol. Surv. Spec. Rept. No. 14, p. 274, 1928) that at its type loc. (Jackson, 
Mlsa.) the fm. consists chiefly of massive, plastic, gray clay with a aandy aheU bed 
at baae.] 

The Jackson fm. is now recognized by U. S. Geol. Survey from southern 
Tex. to Tombigbee River in SW. Ala . . East of Tombigbee River In 
Ala. and iu western Ga. the deposits of Jackson age are represented 
by Ocala is . ; farther E. in Ga. and in western S. C. they are.represented 
by Barnwell fm.; in eastern S. C. they are represented hy Cooper marl 
(above) and Santee Is. (below). The Fayette ss. of eastern Tex. is also 
0^ Jackson age. 

Named for exposures at Jackson, Miss., along Pearl River and Moodys 
Branch. 

See also Fayette sa. 
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t J a e k s o n f o r m a t i o n . 
P e n n s y l v a n i a n : M i c h i g a n ( L o w e r P e n i n s u l a ) . 

A. C. Lane, aa reported by M. E. Wadsworth, 1893 (Mich. Geol. Surv. Rept. 1891 
and 1892, p, 66). Jackaon coal group.—UnderUes WoodvlUe as. and overUes Parma 
S3. Thickness 47-1- ft. 

A. C. Lane, 1899 (U. S. G. S. W. S. P. 30). Jaokaon Coal Meaaurea.—Black shales, 
flre clays, black band iron ore, coals, and sss., the aaa. generally white. Thickness 
400 to 600 ft, Uncon. underlies WoodvlUe aa. and overllea Parma ss, 

A. C. Lane, 1901 (Mich, Miner, vol. 3, No, 1, p. 9 ) . We are considering replacing 
Jackson (preoccupied) by Saginaw. 

A. C. Lane, 1902 (Mich. Geol. Surv. vol. 8, pt . 2, map at end), used Saginaw fm. 
for the beds overlying Grand Rapida group, thua abandoning "Jackson." 

Naraed for e x p o s u r e s a t J a c k s o n . 

J a c k s o n l imes tone . ( I n G r e e n e f o r m a t i o n . ) 

P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( G r e e n e C o i m t y ) . 

J. J. Stevenson, 1907 (Geol Soc. Am. Bul l , vol. 18, pp. 97, 110, 112). Jackson Is.— 
Tough, Impure, rock, containing some crystalline sphalerite, and associated with 
plant-bearing shales In Jackson Twp, near White Cottage, Greene Co. Exposed in 
Center and Jackson Twps. Seema to be peralatent for at leaat 30 mi. Lies about 
275 ft. above Nineveh coal and about 30 ft. below Giimore ss. 

t J a c k s o n rocks . 

A n a r a e local ly app l i ed t o M a r i e t t a ss . in R o a n e Co., W. Va., because It 

w e a t h e r s i n to f a n t a s t i c s h a p e s on l a n d of Mr. M u n s o n J a c k s o n . 

J a c k s o n s and . 

A s u b s u r f a c e s a n d , of Miss , age, in w e s t e r n K y . a n d H a r t Co., 111., t h a t h a s 

been ident i f ied a s C y p r e s s ss., of C h e s t e r g r o u p . ( S e e A. A. P . G. BuU., 

vol. 16, No. 3 , p . 244, 1982.) 

J a c k s o n s and . 
A s u b s u r f a c e s a n d , of Pa leozo ic age, in H e a l d t o n fleld. C a r t e r Co., s o u t h e r n 

Okla . , l y i n g l o w e r t h a n H e a l d t o n s a n d a n d h i g h e r t h a n S impson sand . 

J a c k s o n b o r o l imes tone . 
Miocene ( l o w e r ) : E a s t e r n Georg ia ( S c r e v e n C o u n t y ) . 

W. H. Dall, 1892 (U. S. G. S. BuU. 84, pp. 83-84). Jacksonboro la,—^A stratum ot 
Is. containing very numerous casta of. ahella and occasionally a aillclfled apeclmen, 
on the whole not unlike Tampa la. Thia atone was formerly burned for Ume. 
[Lists fossils.] The section here [near confluence of Brier Creek and Beaver 
Dam Creek, which together form a tributary of the Savannah River, 3 m l below 
Jacksonboro, Screven Co., Ga.] showed 5 ft. of ferruginous sand and over 12 ft. 
of compact marly rock with fosslla. At preaent the preaumption is obviously in 
favor of early Mio. age of this deposit 

W. H. DaU, 1903 (Trans. Wagner Free I n s t Set Phlla., vol. 3, pt. 6, p. 1573). 
No reasonable doubt the horizon of Jacksonboro white Is. la practically that of 
Tampa la. 

L a t e r s t u d i e s of T. W . V a u g h a n a n d C. W . Cooke showed t h i s Is. t o be 
a bed in T a m p a Is. 

J a c k s o n b u r g l i m e s t o n e . 

Midd le O r d o v i c i a n : N o r t h e r n N e w J e r s e y . 

H. B. KUmmel, 1908 (U. S. G. S. FrankUn Furnace folio. No. 161). Jacksonburg U.— 
The laa. hitherto called Trenton Is. In N. J. repta, but which contain foaslls of 
Lowvllle [now included In Black River], Black River, and lower Trenton age. 
Thlckneas 135 to 150 ft. Includes (deacendlng) : (1) Calc. ahalea; (2) dark blue 
or black fossUlferoua laa., 30 to 40 f t ; (3) shaly beds, 3 0 ± ft . ; (4) dark blue 
or black fosslUferous Iss.. 30 to 40 ft. ; (5) basal cgl , few Inchea to 50 f t At 
Jacksonburg, Warren Co., ahales and thin-bedded shaly Iss. 19 or 20 ft. thick occur 
a t base of section, overlain by 102 ft. of Is., and top of section Is not seen. 
Underlies Martinsburg ah. and uncon. overUea KlttaUnny Is. 
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Jacksonian. 
Time term used by some geologists to cover the epoch during which the 

Eocene Jackson fm. and contemp. beds were deposited in the Coastal 
Plain. 

Jackson Park shale. (In Kanwaka shale.) 
Pennsylvanian: Eastern Kansas and southeastern Nebraska. 
R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 94, 98) . 

Jackson Park sh. la appUed to basal memb. of Kanwaka sh. In eaatern Kana. 
UnderUea Clay Creek Is. [Derivation of name not stated. On p. 52 Jackson Park 
sh. is atated to be 52 ft. thick.] 

R. C. Moore. 1936 (Kans. Geol Surv. Bull. 22, p, 170). Jackaon Park ah. memb.— 
Basal memb. of Kanwaka sh. Chiefly blulsh-gray and yellowlsh-brown sandy ah., 
50-1- ft. thick along Kansas River; thins to less than 1 ft. In Nebr. UnderUea 
Clay Creek Is. memb. Type loc. Jackson Park, SE. par t of Atchison, Kans. 

f J a c k s o n v i l l e f o r m a t i o n . 

Miocene (upper): Northeastern Florida. 
W. H. Dall 1892 (U. S. G. S. Bull 84, pp. 124-125, 157, 158, 327). Jachaonville U.— 

A porous, slightly phosphatlc yellowiah rock, derived <rbm cole, sand, and con
taining numeroua molds of fossil shells belonging to newer Mio. fauna. The bor
inga at Jacksonville passed through what appears to have been this rock for 
nearly 300 tt. Considered to be younger than Alum Bluff fm. and older than 
Grand Gulf group. 

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol Surv. 2d Ann. Rept.). Jackaonville 
fm. conaistsi of Ught-gray to whito la. weathering yellow, and Ught-gray to yellow 
clay and gray sand, with some chert beds. Is contemp. with Choctawhatchee 
marl and younger than Alum Bluff fra. [group]. 

G. C. Matson, 1913 (Carnegie Inst., vol. 4. jip. 126-131). [Same deflnition as above. 
Thickness given as 400 to 500 f t ] 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol Surv. 20th Ann. R e p t ) . Dall's 
"Jacksonville Is." and "Manatee River marl." which It has been found Impracticable 
to map separately, are here Included in Hawthorn fm. (of Alum Bluff group), 
although their faunas seem to be younger than typical Hawthorn. [The fauna 
of fJacksonville fra. waa reported by T. W. Vaughan in 1921 and JuUa Gardner in 
1924 to be upper Mio. and younger than Alum Bluff group, which la lower and 
middle Mio. The Hawthorn fm. ia lower Mio.] 

N a m e d for e x p o s u r e s In e x c a v a t i o n m a d e for c i ty w a t e r w o r l i s a t J a c k s o n 

vil le. 

J a c o b s a n d . 

P l e i s t o c e n e : S o u t h e a s t e r n N e w York ( L o n g iind F i s h e r s I s l a n d s ) a n d i s l a n d s 

of s o u t h e r n N e w E n g l a n d (Block, N a n t u c k e t , M a r t h a s V i n e y a r d , No M a n s 

Land , and p robab ly C a p e C o d ) . 

M. L. FuUer, 1905 (Geol. Soc. Am. Bnll , vol 16. pp. 387-390). Jacob aand (Inter
glaclal), flne gray sands or the equivalents, 40-|- ft. thick, confoniiably overlying 
Gardiner[s] clay on Long Island and eastward to New England Islanda and Cape. 
Cod. Conforraably underlies Herod gravel. Correlated with Yarraouth atage of 
Misalaalppl Valley. 

M. L. Fuller, 1914 (U. S. G. S. P. P. 82). Jacob aand of Long Island and Islands to 
E. Is transitional from Gardiners Interglaclal stage to Herod glacial substage. and 
seems to mark Jthe first Infiux of new material on the advance of the Ice aheet, 
bringing to a close the interglaclal stage characterized by Gardiners clay. Time 
of depoaltlon called Jacob stage. Thickness on Long Island 0 to 50 ft. Named 
for exposures near Jacob Hlll, 8 ml. NE. of Rlverhead, L. I. 

J. B. Woodworth nnd E. Wigglesworth. 1934 (Harvard CoU. Mus. Comp. Zool. 
Mem., vol. 52). Jacob sand (transitional htw. Gardiners clay and Herod gravel 
memb. of Manhasset fm.) occurs on Block, Nantucket Marthas Vineyard, No Mana 
Land, and probably Cape Cod. Correlated witb upper part of Yarmouth stage 
of Mississippi Valley. Time ot deposition called Jacob stage. 

J a c o b s t a g e . 

T h e t ime covered by depos i t ion of J a c o b s a n d ( P l e i s t o c e n e ) . 
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J a c o b s a n d . 
A s u b s u r f a c e s and in lower p a r t of J a c k s o n fm. ( u p p e r E o c e n e ) , in Driscol l 

pool, D u v a l Co. , S E . T e x . See I . R. She ldon , 1933 (A. A. P . G. Bul l . , vol . 

17, No. 7, p . 819 ) . 

J a c o b s v i l l e s a n d s t o n e . 
U p p e r C a m b r i a n : N o r t h e r n Mich igan . 

A. C. Lane and A. E. Seaman, 1907 (Jour. Geol, vol. 15, pp. 680, 692). Red and 
brown as. striped with streaks of red clay sh., conglomeratic where It laps upon 
older fma. Thickness 0 to 1,500-)- (4,000?) ft. In view ot uncertainty of relation 
of the three parts of the Lake Superior .ssa. aa used hy Houghton, separate names 
Beem to us Ukely to be useful, and we propose not only the term Freda sa. for 
that W. of the Copper Range, but the term Jacobsville (frora JacobsvlUe, where 
the famous quarries of Portage redatone occur) ss. for that E. of the Copper Range, 
and we auppose this term may apply to all the Lake 'Superior sa. skirting the 
coaat a t intervals to Grand Island, while the term Muniaing ss. Is to apply to 
upper 250 ft. of Lake Superior sa. which crosses the bluffa back of Muniaing, dips 
southerly, and is white or light colored. Relations to Freda ss. unde t , and may 
be same fm 

N a m e d for e x p o s u r e s a t Jacobsv i l l e , H o u g b t d n Co. 

J a c q u e M o u n t a i n l i m e s t o n e m e m b e r (of M a r o o n f o r m a t i o n ) . 

P e r m i a n : W e s t e r n c e n t r a l C o l o r a d o ( T e n m U e d i s t r i c t ) . 

S. F. Eramons, 1898 (U. S. G. S. Tenmile Special folio. No. 48). Jacque Mtn la.— 
Light bluish gray Is., characterized by an oolitic atructure In certain layera. Top 
memb. ot Maroon fm. Conformably overlain by Wyoming fra. [Map shows upper 
part of Maroon .fm. exposed on lower slopes of Jacque Mtn end Jocque Rldge, and 
that upper part of Jacque Gulch la cut in upper part of the Maroon.] 

T h e p r e s e n t a p p r o v e d definit ion of M a r o o u fm. i s fo r t h e beds above t h e 

tWe l i e r g r i t s a n d below Mor r i son fm., i nc lud ing t h e beds ca l led " W y o m i n g 

fra." by E r a m o n s a t t h e t i m e h e defined J a c q u e M t n Is. T h e J a c q u e M t n 

Is. is not , t he r e fo re , t h e t o p memb . of Maroou fm., bu t occur s n e a r t h e 

m i d d l e of t h e M a r o o n a s n o w recognized. 

J a c u m b a volcanics . 

E a r l y Q u a t e r n a r y o r l a t e T e r t i a r y : S o u t h e r n Ca l i fo rn ia ( S a n Diego a n d 

I m p e r i a l C o u n t i e s ) . 
W. J. Miller, 1935 (Calit Jour. Mines and Geol, vol. 31, No. 2, pp. 138-140, map). 

Jacumba volcanica.—Extrusive rocks well exposed In several areaa N. to E. of 
Jacumba, in aouthern Penlnaular Range. Under microscope are olivine basalts. 
Extensively eroded. 'Thlckneas several hundred ft. Rest on Table Mtn fm. Are 
late Tert. or early Quat. 

J a g g e r Bend l imes tone . ( I n Be l l e P l a i n s f o r m a t i o n . ) 

P e r m i a n : C e n t r a l T e x a s . 

N. F. Drake, 1893 (Tex. Gcol. Surv. 4th Ann. Rept , pt. 1, pp. 421, 426). Jagger 
Bend bed.—To S. mostly alternating fiaggy, smooth Is., carbonaceoua shaly Is., and 
carbonaceous clay, 25 to 75 f t thick. FosslUferous. To N. carbonaceous nature 
not so apparent. Mcnib. ot Albany dlv. Underilea Valera bed and overllea bed 
No. 8 (50 to 75 ft. of clay). 

F. B. Plummer and R. C. Moore, 1922 (Unlv. Tex. Bull. 2132, p. 195). Jagger 
Bend la. la a memb. of Belle Plalna fm. (middle fm. of Wichita group). Under-
Ilea Valera ah. memb. and overlies "bed No. 8" sh. of Drake. 

N a m e d fo r J a g g e r B e n d of Co lo rado R ive r , c e n t r a l T e x a s . 

J a m e c o g r a v e l ( a l s o f o r m a t i o n ) . 

P l e i s t o c e n e : S o u t h e a s t e r n New York (Long and F i s h e r s I s l a n d s ) n n d 
i s l a n d s of s o u t h e r n N e w E n g l a n d (Block I s l a n d , M a r t i n i s V ineya rd , a n d 
p r o b a b l y Cape Cod a n d N a n t u c k e t I s l a n d ) , 

A, C. Veatch, 1903 (Jour. Geol, vol 11, pp. 766-776). JaniCco gravels (glacial), 
100 f t thick. Underlie Sankaty beda and uncon. overlie glacial gravels 35 to 
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325 ft. thick, which are believed to represent Pensauken of N. J. Named for 
Jameco pumping atatlon of Brooklyn water works, a few ml. S. of Jamaica, 
N. Y., where boringa first revealed the beds. Correlated with Kanaan glacial 
atage of Mississippi Valley. 

M. L. Fuller, 1905 (Geol. Soc. Am. BuU., vol 16, pp. 387-390). Jameoo g r a v e l -
Stratified glacial gravela, 40 to 100 ft. thick. Conformably underlie Gardiner 
clay and uncon. overlie Mannetto gravel Correlated with Kanaan. 

A. C. Veatch, 1906 (U. S. G. S. P. P. 44). Jameco gravel of Long Island con
sists of dark-colored sands and gravels that vary conalderably In coarseness 
and are distinguished by small percentage of contained quartz. Underilea Sankaty 
fm. and overUes Mannetto gravel. 

M. L. Fuller, 1906 (Scl, n. s., vol 24, pp. 467-489). Jameco gravels, 100 ft. 
thick, granitic, often sandy. Regarded as outwash from second, probably Kansan, 
glacier. Writer in 1904 recognized this fm. In cliffs of Block Island, Marthas 
Vineyard, and Cape Cod. Underlies Gardiner clay aud uncon. overUes Mannetto 
of Veatch. 

M. L. FuUer, 1914 (U. S. G. S. P. P. 82). Jameco gravel, glacial gravel. 50 to 
100 ft. thick on Long Island. Jameco atage applied to time during which the 
deposit was laid down, which Is tentatively correlated with Kansan stage of 
Mississippi Valley. Underlies Gardiners clay and uncon. overlies Mannetto 
gravel. 

J . B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll Mus. Comp. Zool. 
Mem., vol 52). Jameco gravel on Block Island and probably on Nantucket 
Island and Cape Cod. Jameco fm. on Marthas Vineyard, where it Is divided into 
(descending) : Moshup till member, 0 to 10 ft.; coarse gravel; ferruglnoua 
boulder bed. Underlies Gardiners clay and overlies Mannetto fm. Time covered by 
Its deposition la called Jameco stage and correlated with Kanaan stage of 
Mississippi Valley. 

J a m e c o s t a g e . 
T h e t i m e covered by depos i t ion of J a m e c o g r a v e l . 

f J a m e s b u r g fo r raa t ion . 

P l e i s t o c e n e : N e w J e r s e y . 

R. D. Salisbury, 1894 (N. J. Geol. Surv. Ann. Rept. 1893, pp. 60-72). Jamesburg 
fm.—The third yeUow gravel fm. Conalsts of gravel, sand, and loam, loam 
perhaps most abundant Includes pebbles from Beacon HIU gravel and frora 
Pensauken. Not dlatinctly stratified. Thickness 8 to 12 ft. Uncon. overlain 
by fourth yeUow gravel fm., and uncon. underlain by Pensauken fm., the second 
yellow gravel fm. Well expoaed in upper part of railway excavation near 
Jamesburg. 

P r a c t i c a l l y a s y n o n y m of C a p e M a y fm., a n d i t s u s e h a s been d i scon t inued . 

f J a m e s R i v e r se r i e s . 
L o w e r C r e t a c e o u s : E a s t e r n V i rg in i a . 

L F. Ward, 1895 (U. S. G. S. 15th Ann. Rept , p. 318). James River seriea or 
Basal Claya of Potomac fm.—AB seen on James River it consists of very coarse 
gray aand, not diatlnguishable from and perhaps same aa that of Rappahannock 
aeriea. ' Contains great number of clay lenaes and clay balls. I am, however, 
disposed to refer the coarse sands of James and Appomattox Rivers to Rappa
hannock series and to confine James River aeriea to . the underlying clay deposits; 
but as these clays are often actually embedded in the sands, this, would require 
assumption they have aU been transported and redeposited. For the smaller 
clay pellets, clay balls, and clay lensea this assumption Is abundantly aua-
talned, but aome of the clay lensea form atrata aometlmes 100 ft. in length and 
a few ft. thick. The aeriea la well developed on Jaraea River from Richmond to 
Dutch Gap Canal on Appomattox from below Peteraburg to near Ita mouth, and 
a;id on W. bank of Potomac btw. Mount Vernon and Aquia.Creek. 

W. B. Clark and B. L. Miller, 1912 (Va. Geol. Surv. BuU. 4) . James Biver aeriea 
and part of Rappahannock and Aquia aeriea of Ward are Included In Patuxent fm. 

James River shale. 
Devonian (?) : Southwestern Missouri 
E. M. Shepard, 1905 (Bradley Geol. Field Sta. Drury Coll. BuU., vol 1, p t 2, pp. 

66, 67). Jamea River ahalea.—^BluIsh-black, aUghtly carbonaceous soft and fre-
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quently fossiliferous shales, thln-bcdded and often accompanied by pyrites. Under
lie Kings [King] Is. and overlie Maquoketa ahales. Same as Eureka sh. 

T h e 1922 geol . m a p of Mo . s h o w s t h a t t h e fms . alon"g a n d n e a r J a m e s 

R i v e r cons i s t of Jef ferson Ci ty dol . o v e r l a i n by undiff. Mis s i s s ipp ian fms. , 

in wh ich a r e i nc luded a l l beds above C r a g h e a d Creek sh-

J a m e s R i v e r f o r m a t i o n . 

O r d o v i c i a n : N o v a Scot ia . 

M. Y. WiUiama, 1911 (Canada Geol Surv. Summ. Rept. 1910, p. 241). 

J a m e s t o w n c o n g l o m e r a t e . 

Uppe r D e v o n i a n : W e s t e r n N e w York. 

G. D. Harria, 1891 (Am. Geol, vol. 7, pp, 184-174), [In text he refers to the cgl, 
forming top memb. of Chemung group at Jamestown, N. Y., aa Jamestown cgl. 
and Jameatown well egl , and says it lies 662 ft. lower than horizon of Panama 

CgL] 

Only r eco rd of n a m e . See a l so t C h e m u n g cgl. 

J a m e s t o w n l imes tone m e m b e r (of M c L e a n s b o r o f o r m a t i o n ) . 

P e t m s y l v a n i a n : S o u t h w e s t e r n I l l ino i s ( P e r r y C o u n t y ) . 

A. H. BeU, C. BaU, and L. McCabe, 1931 (IU. GeoL Surv. Press BulL No. 19). 
Jameatown Is. memb.—Dark-blue Is., 2% ft. thick, containing Productua ap. Top 
Ilea 41^ to 7 ft. below Bankaton Fork Is. memb. and baae lies 18 ± ft. above 
Herrln (No. 6) coal in vldnity of PinckneyviUe and Jamestown, Perry Co. 
TypicaUy expoaed In vldnity of Jameatown. 

J a m e s v l I I e l i m e s t o n e . 
S i l u r i a n : C e n t r a l N e w York ( O n o n d a g a C o u n t y ) . 

B. Smith, 1929 (N. Y. State Mus. BuU. 281, pp. 26, 27, 30-31). Jameaville la.— 
Rather dark-blue la. replete with stromatoporoids and corals. Thickness 0 to 20 
ft. Best seen in B. part of Onondaga Co. In W. part of county thickness Is 
reduced by erosion. Included In ManUus group. Conformably underilea Poola 
Brook Is. and overUes, with sharp contact, Clark Reservation la. Included In 
ManUua In Vanuxem's 1842 rept. p. 115. Haa been claased aa Helderbergian, 
or probably Helderbergian, by aome authora. Named for JamesvlIIe, town of 
De Witt, Onondaga Co. Type section ia a t "Glreen Lake" State Park (Clark 
Reservation), W. of Jameaville. 

B. Smith, 1935 (N. Y. State Mus. BulL 300, p. 18). [See 1935 entry under 
Uanliua la.) 

J a n e L e w s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h e r n W e s t Vi rg in ia . 

D. B. Reger, 1916 (W. Va. Geol Surv. Rept Lewis and Gilmer Counties, p. 153). 
Jane Lew ss.—Massive, greenish gray, weathering to dark brown, flne grained, 
micaceoua, and aomewhat ahaly sa., 10 to 15 ft. thick. Overlain by 30 to 60 ft. 
of Plttaburgh red sh. and underlain by 42 ft. of Pittsburgh red sh. Expoaed on 
Hackers Creek, Juat E. of Jane Lew, Lewis Co. 

J a s p e r cong lomera t e . 
P r e - C a m b r l a n : N o r t h w e s t e r n I o w a a n d sou thwies t em M i n n e s o t a . 

C. [R.] Keyes, 1914 (Iowa Acad. Scl. P roc , vol. 21, p. 187; ScL, n. s., vol. 40, p. 
144). Jaaper cgl.—Cgls., 30 f t thick, comprising basal fm. of Animikean series. 
Older than Sioux qtzite. 

P r o b a b l y n a m e d fo r J a s p e r , P i p e s t o n e Co., M i n n . 

J a s p e r l i m e s t o n e . 
L o w e r O r d o v i c i a n ( C h a z y or o lde r ) : N o r t h e r n A r k a n s a s ( E u r e k a Sp r ings , 

H a r r i s o n , a n d Ye l lv i l l e q u a d r a n g l e s ) . 

A. H. Purdue and H. D. Miser, 1918 (U. S. G. S. Eureka Springs-Harrison folio. No. 
202). Jasper la.—Consists of la. Interbedded with conaiderable aa. The la. Is 
even-bedded, grayish blue, noncrystalline. In layera few inchea to 4 f t . ; concholdal 
fracture; numerous minute cavities fllled with colorless calclte crystals. Some 
of sss. are 5 ft. thick; are most abundant and thickest near base. Basal bed of 
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fm. Is white, friable ss. 8 to 20 ft. thick. Total thickness of fm. 0 to 50 ft. 
Uncon. underlies Fernvale Is. and uncon. overUes [ao-called] Joachim Is. Named 
for Jaaper, Newton Co. 

E. T. McKnight, 1935 (U. S. G, S. Bull 853). The so-called Joachim Is. of Eureka 
Springs-Harrison folio la a part of I-^verton Is. The Jasper Is. uncon. underiles true 
St. Peter sa. and overlies Everton fm. Writer l)elleves more work may prove that 
It properly belongs to Everton fm., with which it is closely associated. 

J a s p e r se r ies . 
P r e - C a m b r i a n : Alber ta-

J. A. Allan. P. S. Warren, and R. L. Rutherford, 1932 (Roy. Sor. "Canada Trans., 3d 
Ser., vol. 28, sec. 4, p. 231). 

J a s p e r Creek sha le . ( I n G r a f o r d f o r m a t i o n . ) 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( W i s e C o u n t y ) . 

G. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull 3224, p. 33). Jaaper Creek 
shales.—Shaiea with 4 sss., each 10 to 15 ft. thick. The shales are Ught-colored, 
with yellow and brown beds ; are often sandy or carry thin beds of ripple-marked 
ss. flags. The sss. pinch out to NE. and the siiales change to la. on N. side of 
Trinity River. Thlckneas 300-f- ft. Lie In valley of Jaaper Creek and on the 
slopea of escarpment to W. Are exact strat . equlv. of Chico Ridge is. to N. of 
Trinity River. Contain characteristic Graford fossils and belong In that fm. 

J a s p e r K n o b zone. ( I n N e g a u n e e fo r raa t ion . ) 

P r e - C a m b r l a n ( m i d d l e H u r o n i a n ) : N o r t h e r n Mich igan ( M a r q u e t t e C o u n t y ) . 

J. L. Adler, 1935 (Jour, Geol, vol, 43, No, 2, pp, 11.3-132). Ja.tpcr Knob zone of 
Negaunee fm.—Typically thin straight-bedded- (characterlatlc feature) layers of 
jasper btw. which arc intercalated usually thinner layera of specularlte ; the non-
specular iron oxide is chiefly martite and magnetite. Outcrops examined show that 
a few lensea ot very subordinate extent contain white or gray chert and blue 
hematite, more of which may exist in lower par t of this zone around Negaunee. 
At base a few soft ore bodies rest on the dolerite sill Not unlikely that In places 
Jasper Knob zone rests on Corning Creek zone of the Negaunee, Type loc, SE. 
part of Ishpemlng, N. slope of Jasper Knob. 

J a y g r a n i t e . 
A n a m e c a s u a l l y appUed liy P . W . T o p h a m (Geol . of Maine , Dep t . o f Geol. 

Union Coll. Schenec tady , p . 66, 1932—a m i m e o g r a p h e d t h e s i s ) to m idd l e 
Sil. g r a n i t e q u a r r i e d a t N o r t h J a y q u a r r i e s . 

Je f fe r son l i m e s t o n e . (Al.so Je f f e r son do lomi te . ) 
Middle D e v o n i a n : M o n t a n a ( w i d e s p r e a d ) , w e s t e r n W y o m i n g , s o u t h e a s t e r n 

a n d s o u t h - c e n t r a l I d a h o , n o r t h e r n I d a h o , n o r t h e r n U t a h . 

A. C. Peale, 1893 (U. S. G. S. Bull. 110). Jefferson lsa.—Brown and black crystaUine 
Iss., 640 ft. thick. Underlie Three Forks shales and conformably overlie Gallatin 
fm. Well exposed in hills on both sides of Missouri River just below junction of 
the Three Forks of the Missouri, nnd on both sides of the Jefferson a few mi. above 
Its mouth, in Three Forks quad., SW. Mont. 

Jef fersou g a s s and . 
A s u b s u r f a c e s a n d , of Miss , age, in c e n t r a l Okla. , w h i c h l ies 15 ft. be low 

Lyons -Quinn s a n d a n d a b o v e I n g r a h a m sand : 

fJefferson dolomi te . 
An abbrev ia t e t l fo rm of Jefferson Ci ty d o t , employed by C. [ R . ] Keyes . 

Je f fe r son C i ty d o l o m i t e . 

L o w e r Ordov ic ian ( B e e k m a n t o w n ) : Mis sour i a n d n o r t h e r n A r k a n s a s . 

A. Wlnalow, 1894 (Mo. Geol. Surv. vol 6, pp. 331, 373, 375). Jefferson City la.— 
Mag. Iss., 175 ft. thick, underlying Roubldoux or Saccharoldal ss. [not Roubidoux, 
but St. Peter s s ] and overlying Moreau ss. [Roubldoux fm.] in central Mo. Forms 
top part of Gasconade Is. [an early broad usage of Gasconade]. 

Un t i l 1911 t h e n a m e Je f fe r son Ci ty Is. w a s app l i ed to al l rocks in Mo. u n d e r 
l y i n g " S a c c h a r o l d a l s s . " a n d ove r ly ing R o u b l d o u x fm., a n d i t h a s been 
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thus applied in some later repts. In 1911 (Geol. Soc. Am. Bull., vol. 22, 
pl. 27) E. O. Ulrieh defined Jefferson City Is. as indicated by following 
succession (downward) : St. Peter ss. ; Everton ; uncon.; YellvUle Is.; 
uncon.; Jefferson City; Roubidoux. According to A. H. Purdue and H. D. 
Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio. No. 202, p. 5) , 
the Jefferson City Is. of Ulrlch's 1911 rept cited above Included Cotter 
dol. and Jefferson City dol. of present nomenclature; and in 1912 Ulrlch 
determined tha t his Cotter dol. is younger than Jefferson City dol. at i ts 
type loc., and restricted Jefferson City to the beds beneath the Cotter. 
Tills is present commonly accepted definition. (See also under tJefferson 
City group.) 

Named for exposures a t Jefferson City, Cole Co., Mo. 

fJefferson City group. 
Lower Ordovician (Beekmantown) : Missouri. 
C. L. Dake, 1921 (Unlv. Mo. School Mines and Met. vol. 6, No. 1). In published Mo. 

repts Jefferson City Is made to include everything from Roubldoux below to Everton 
Is. above. As a result of recent- work this fm. is now split up Into Jefferson City 
restricted at baae, foUowed by Cotter and PoweU. WhUe it is still impossible 
over most of Ozark region to draw boundaries btw. theae units, it la thought beat 
to call attention to known presence of each, aince It aUowa a more thorough com
parison with adjacent regions. The term Jefferson City group wlU be uaed to in
dicate aU three. 

J ^ e r s o n l a n stage. 
Pleistocene: Central northern Oregon. 
E. T. Hodge, 1930 (Monthly Weather Rev., vol. 58, pp. 406-411). Jefferaonian atage 

(Pleistocene).—The younger epoch of glaciation and great precipitation in Oreg. 
Poaalbly correlatea with Vasbon, the youngest glacial epoch of Wash., and witb 
Wisconsin stage of No. Am. Not as extensive es Cascadian stage. Nearly one-
third of Mount Jefferson was cut away from its E. side by great Pleiat. glaclera. 

Jefferaonville limestone. 
Middle Devonian: Indiana and north-central Kentucky. 
E. M. Kindle, 1899 (BuUs. Am. PaL, vol. 3, No. 12, pp. 8, 23, 110). Jefferaonville 

la,—Ls., about 20 ft. thick, underlying SeUersburg Is. and overlying Niagara Is. 

Contains Onondaga fossils. Regarded as probably=C!olumbus Is. of Ohio. 
Named for JeffersonvlUe, Clark Co., Ind. 

Jellico formation. 
Pennsylvanian: Northern Tennessee coal field. 
L. C. Glenn, 1925 (Tenn. GeoL Surv. Bull 83B, pp. 14, 18-21). JeUico fm.—Applied 

to 500 or 600 ft. of rocks overlying BriceviUe ah. and underlying Scott ah. In 
northern Tenn. coal fleld. The rocka occupying thia poaitlon have previoualy been 
caUed Wartburg aa., but that name is a misnomer and has been so misapplied that 
it is discarded. The ss. at Wartburg occupies strat position In lower part of 
Briceville sh., 30 or 40 ft. beneath Poplar Creek or Oliver Springs coal More 
tban three fourths of the Jellico is sh., but ssa. are more prominent in it than in 
either underlying BriceviUe or overlying Scott fm. Tbe Pioneer ss. is top memb. 
of fm. and Smith coal ( = BIue Gem coal) Is basal memb. Named for occurrence 
of JeUico coal within the fm. as Its most prominent economic feature. 

Jelm formation. 
Upper Trlassic: Eastern and central Wyoming. 
S. H. Knight, 1917 (Geol. Soc. Am. Bull., vol 28, No. 1, p. 168). Jelm fm,— 

New name proposed for upper 250 ft. of Chugwater fm. In SE. Wyo., consisting 
of a pebble cgl. composed of small la. peUeta, wood fragments, and fragmentary 
remains of Trlassic vertebrates. I B = Dolores fm. [Upper Tr. and Jurassic (?)] 
of SW. Colo. This peculiar cgl. Is Identical In Uthologlc and strat. habit with 
type Dolores CgL and contains simUar fragmentary remains. It rests discon, on 
Permocarbonic part of Chugwater fm., to which name Chugwater should be re-
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atricted. Named fop good exposures of characteristic bone-bearing cgl near E. 
base of Jelm Mtn [near S, Une of Albany Co., Wyo.]. 

The U. S. Geol. Survey in 1923 adopted Jelm fm, for the reported Upper 
Triassic vertebrate-bearing beds previously included in top of Chugwater 
fm. in some areas in Wyo., and said to be same as Popo Agie beds of 
Williston, the type loc. of which is near E. end of Wind River Mtns. 
Although Popo Agie has priority, it was discarded because of objection
able pronunciation and Inadequate definition. The U. S. Geol. Survey 
at present classifies this fm. as Upper Trlassic, as have E. B. Branson 
(Jour. Geol., vol. 35, 1927, p. 610, and Jour. Geol. voL 87, No. 1, 1929) and 
other writers. The Jelm, however, has been considered by most geologists 
to be=Popo Agie beds of Knight, which Braiison In 1927 classified as 
Upper Triassic but as older than Jelm fm. Von Huene, also C. L. Camp, 
1930 (Univ. Calif. Mem., vol. 10, p. 5, quarto) , assign Popo Agie beds of 
Knight to Middle Trlassic. There is therefore a possibility tha t Jelm fm. 
may be older than Upper Trlassic, although the evidence now at hand does 
not seem to justify transferring it to Middle Triassic. 

Jemez marl. 
Ter t iary: Central northern New Mexico. 
A. B. Reagan, 1903 [See 1903 entry under .ilbuquerque marl] 
C. [R.] Keyes, 1082 (Pan-Am. GeoL, vol. 68, No. 4, p. 289), substituted Jemez clays, 

500 ft. thick, for Puerco fm. of current terminology, and applied Pueroaiv to the 
Torrejon and his Jemez. 

Jemison chert. 
Lower Devonian (Oriskany) : Eastern Alabama. 
C. Butts, 1926 (Ala. Qeol Surv. Spec. Rept No. 14, map, pp. 67, 146-147). Jemison 

chert.—A calc. bed, la. or dol, known only by much chert along Ita outcrop. The 
chert Is generaUy Ught gray or Iron-stalned, of dense texture, greatly sheared, 
jagged, and rough in its contours. Thickness 20 to at least 500 ft. In places 
rests on Butting Ram sa. memb. of Talladega sL, and In other places Ues a short 
diatance above that memb. Ia overlain by Yellow Leaf quartz achist. Contains 
Oriskany foaslls. Mapped as Knox dol. on early geol. map of Ala. 

Named for exposures at and near Jemison, Chilton Co. 

Jenkins clay. (In Cimarron group.) 
Permian: Central southern Kansas and western Oklahoma. 
F. W. Cragin, 1896 (Colo. CoU. Studies, vol. 6, pp. 27-28). Jenkina clay.—Bed clay 

ah., 7 to 10 ft. thick, separating Shimer gyp. above from Medicine Lodge gyp. below. 
Middle merab. of Cave Creek fra. [In 1897 (Am. Geol, vol. 19) Cragln gave thick
ness of this sh. as 30 to 45 ft. in Okla.] 

C. N. Gould, 1902 (Okla. (Jeol. Surv. 2d Blen. Rept., pp. 47-|-). [See under Blaine 
gyp.} 

Named for former post oflBce of Jenkins, Comanche Co., Kans. 

Jennings formation. -
Upper Devonian: Eastern West Virginia and northern Virginia and Mary

land. 
N. H. Darton, 1892 (Am. GeoL, vol. 10, pp. 13, 17, 18). Jenninga ^m.—Middle series 

of Dev. sediments In central Appaladilan Va., consisting of light-colored shales 
(prevailingly olive, gray, and buff) with interbedded light-colored sss. Local se
quence variable, but medial portion consists largely of aren. members. Contains 
Cheraung and Portage fosslla in ralddle beda, and alao probably contains beds of 
Harallton age. Thickness, 2,800 to 3,200 ft. OverUes Romney shaiea and under
Ues Hampshire fm. 

According to G. W. Stose, 1909 (U. S. G. S. Mercersburg-Chambersburg, Pa., 
folio. No. 170), E. O. Ulrlch, 1911 (G. S. A. Bull., vol 22), E. M. Kindle, 
1912 (U S, G. S. BuU. 508), G. W. Stose, 1912 (Pawpaw-Hancock, Md., 
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folio, No. 179), C. S. Prosser, 1915 (Jour. Geol., vol. 23), G. P. Grimsley, 
1916 (W. Va. Geol. Surv., Rept. Jefferson, Berkeley, and Morgan Counties), 
G. W. Stose, 1922 (Va. Geot Surv. BuU. 23), and W. P. Prouty, 1927 
(W. Va. GeoL Surv. Rept on Hampshire and Hardy Counties) the 
Jennings fm. included Chemung, Portage, and Genesee fms. as later dif
ferentiated and mapped by W. Va. Geol. Surv., and the Romney sh. in
cluded the Hamilton, Marcellus, and Onondaga. In 1932 (Va. GeoL Surv. 
Bull. 34, pp. 63, 64) aud 1933 (map of Valley of Va. and accompanying 
text) C. Butts did not recognize the presence of any beds of unquestioned 
Genesee age, and divided the beds of Portage age into two parts, to the 
upper of which he applied the central Pa. name Brallier sh., and the lower 
of which he included in a map unit (which h'e stated consisted "mainly 
of black sh.") which he designated Romney sh. 

Named for exposures at Jennings Gap and on Jennings Branch, Augusta 
Co., Va. 

Jennings sand. 
A subsurface sand in Ckiok Mtn fm. (middle Eo.) of Duval Co., Tex. 

Jerome formation. 
Devonian (Upper) : Central Arizona (Jerome region). 
A. A. stoyanow, 1930 (Pan-Am. GeoL, vol 53, No. 4, pp. 316-317). In Devonlc 

time the NW. and SE. areas of deposition were separated by a land barrier toward 
which lss. grade Into aren. sediments containing Arthrodiran fishes. The sequence 
In NW. area is altogether different from that of SE. Ariz., and Jerome fm. Is 
proposed for former. 

A. A. Stoyanow, 1938 (Geol. Soc. Am. Bull , vol 47, No. 4, pp. 495-500), gave very 
detailed section of his Jerome fm. at Jerome, aggregating 505 f t , and stated that 
It Is uncon. overlain by Redwall la. (Mlsa.) and underlain by Tapeata as. (Camb.). 
The section Is almost wholly Is. A 4-ft. bed of ss. lying 148 ft. above baae at 
Jerome is caUed Arthrodiran ss., and said to be a valuable marker. "The name 
'Sycamore Creek fm.' was suggested for this as. in 1925. As ita thickneaa varlea 
con.slderably and It gradually thins out to W. of Mazatzal land, it may be more 
appropriately termed Sycamore ss. memb. of Jerome fm.'' Stoyanow atates that 
111 headwatera of Eaat Verde River the Arthrodiran sa. la made up of a pink, com
pact, basal aa., succeeded upward by white, pink, and mottled aren. la., brick-red aa., 
and pink and red hard qtzites, with thlckneas ranging from 50 to 75 ft. Also 
that the upper aren. par t of Jerome fm. contains Upper Dev. fauna that correlates 
It with Martin Is. 

Jerseyan stage of glaciation, also Jerseyan drift (Pleistocene). 
Jerseyan drift is name applied to an old drift of Laurentide ice sheet in 

eastern part of United States; Jerseyan stage being applied to time 
during which this drift was deposited. The drift was named for its 
development in New Jersey. The name was originaUy proposed by T. C. 
Chamberiin and R. D. Salisbury (Geol., vol. 3, pp. 383-387, 1906). 

fJerseyian fauna. 
Eocene: New Jersey. 

• S. Weller, 1907 (N. J. Geol. Surv., P a l , vol 4, pp. 179, 184), applied Jerseyian to fauna 
of Rancocas group and Manasquan marl, and assigned it to late Upper Cret. This 
fauna was transferred to Eocene by C. W. Cooke and L. W. Stephenson In 1928 
(Jour. GeoL, voL 36, pp. 130-148). 

Jerusalem. 
Cretaceous: Jamaica. 
R. T. HIU, 1889 (Harvard Coll. Mus. Comp. Zool Bul l , vol. 34, p. 42) . 
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J e s s a m i n e ser ies . 

Midd le O r d o v i c i a n : C e n t r a l n o r t h e r n K e n t u c k y . 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7, p. 10). Jeasamine (Mohawkian) 
aeriea.—Approx. = Mohawkian of N. Y. Includea Lexington and Highbridge lss. 
Underlies Greendale bed of Cynthiana fm., aud extends to base of Campnelson bed. 
[Type loc. not atated, but probably Jessamine, Jessamine Creek, or Jessamine Co.] 

J e s s a m i n e l imes tone . 
Midd le Ordov ic i an ( T r e n t o n ) : C e n t r a l n o r t h e r n K e n t u c k y . 

A. M. MUler, 1919 (Dept. Geol and Forestry Ky., s e t 5, Bul l 2, p. 25). Jeaaamine 
aubatage (of Lexington stage).—Rather thln-beddcd grayish Is. with occasional 
tbln shaly layers Intercalated. Thickness 8 0 ± ft. Characterized by Proaopora 
aimulatrix and Dalmanella bassleri. This is same bed named Wiluiore by writer 
In 1905, but that name is preoccupied. Underlies Benaon bed and overUea Her
mitage aubatage. Named for Jessamine Creek, Jessamine Co. 

R. S. Bassler, 1932 (Tenn. Dept. Ed., Dlv. Geol. Bul l 38, p. 80), placed this Is. btw. 
Bigby Is. and Hermitage aud assigned It to Trenton epoch. 

J e s s e s a n d s t o n e m e m b e r (of C a t r o n f o r m a t i o n ) . 

P e n n s y l v a n i a n : Sou t l i e a s t e rn K e n t u c k y and n o r t h e a s t e r n T e n n e s s e e . 

G. H. A.shley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 31, 33, 41) . Jease as. 
memb.—Coarse-grained sa., 20 to 70 ft. thick; in places cliff-making. Top memb.-
of Catron fni. 

N a m e d for J e s s e Creek , Bell Co., K y . 

. J e s t e r do lomi te . ( I n B l a i n e f o r m a t i o n . ) 

P e r m i a n : S o u t h w e s t e r n O k l a h o m a ( G r e e r a n d B e c k h a m C o u n t i e s ) . 

G. G, Suffel, 1030 (Okla. Geol. Surv. Bull. "49, pp. 29, 55-57, 63). North of Elm 
Fork a probable third dol memb. of Blaine fm., the Jester do l , was located at a 
number of places about midway btw. Haystack and Cedartop gypsums. This may 
eventually prove to be = Creta dol. S, of Elm Fork, or It may be older. It Is a 
slightly platy medium- to flne-grained gray to brownlsh-pray dol. 9 to 24 In. thick. 
Exposed where road from Jester. Greer Co., crosses the heavy gypsuma at SE. 
cor. aec. 25, T. 7 N., R. 24 W. [Mapped.] 

J e s t e r s and . 

A s u b s u r f a c e s a n d in c e n t r a l w e s t e r n Okla . w h i c h h a s been c o r r e l a t e d 
w i t h p a r t of C h i c k a s h a fm. ( P e r m . ) . B u t C. M. Becker , 1930 (A. A. P . 
G. Bull . , vol. 14, No. 1, p . 5 6 ) , p laced It a s o lder t h a n C h i c k a s h a , a s = 
lowes t bed of D u n c a n ss. and a s r e s t i n g on Hennes sey sh. 

J e t m o r e cha lk m e m b e r (of G r e e n h o r n l i m e s t o n e ) . 

U p p e r C r e t a c e o u s : N o r t h c e n t r a l K a n s a s . 

W. W. Rubey and N. W. Baa., 1925 (Kans. Geol. Surv. BuU. 10, pp. 18. 48, 51). 
Jetmore chalk memb. of Oreenhom Is.—.Mternatlng thin beds of chalk and chalky 
ah., 20 ft. thick, lying 20 ft. below top of Greenhorn Is. and 28 to 40 ft. above 
Lincoln Is. nierab. of Greenliorn la. In Russell Co., Kans. Named for proinlnent 
exposures S. and E. of Jetmore, along S. side of Buckui'r Creek. Hodgeman Co. 
IThe beds separating Jetmore chalk from Lincoln Is. are now kuown as Hariland 
.•<h. memb.] 

J e t t s and . 
A s u b s u r f a c e s a n d , of Miss , age, in w e s t e r n Ky . a n d H a r t Co., 111., t h a t 

h a s been identif ied ns T a r Sp r ings ss., of C h e s t e r g r o u p . (See A. A. P . Q. 
B u l l , vol. 16, No. 3, p . 244, 1932.) 

J ewe l l p h y l l i t e . ( I n Casco B a y g roup . ) 
C a r b o n i f e r o u s ( P e n n s y l v i i n l a n ? ) : S o u t h w e s t e r n Ma ine . 

F. J. Katz, 1917 (Wash. Acad. Scl. Jour., vol. 7. p. 198), mentioned JeweU phyUite 
as a fui. of Casco Bay group, but did not define It. 

F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 171), Jewell phyllite.—An nasemblage 
of alternating gray and bluish to black fine-grained serlclte phyllites In thin beds 
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(a few inches to a few ft. thick), containing also interbedded gray siUceous sL and 
very thin layers of qtzite. In places la dominantly Ught-colored; In other placea 
ia.dark, reaembUng the black phase' of Scarboro phylllte, and heavily Impregnated 
with smaU grains and cryatala of pyrite. Estimated thicknesa 500 ft., but may 
be leaa. Belonga to Casco Bay group. Conformably overllea Spurwink is. Prob
ably underUea Mackworth al. conformably. Named for development on Jewell 
laland. In Caaco Bay. Aaaigned to Penn. (? ) . 

J e w e t t s a n d a n d s i l t . 

N a m e t h a t h a s been app l i ed t o beds e n c o u n t e r e d i n weUs a n d loosely a s 
s igned t o T e m b l o r fm. (Mio. ) o n E . s ide of S a n J o a q u i n VaUey, Calif. 
I m m e d i a t e l y over l ies V e d d e r s and . (See H. A. Godde , 1928, CaUf. OU 
F ie lds , Div . Mines a n d Min. , vol. 14, No. 1, 1928, pp. 5-10.) 

G. M. Chinnlngham and W. F. Bnrbat, 1932 (A. A. P. G. BuU., voL 16, No. 4, 
p. 420). Unpubllahed ms. of A. R. May and J. D. Gllboe atatea that Jewett sand 
and ailt ot E. aide of San Joaquin Valley underilea beda = Cameroa es. memb. of 
Temblor fm. 

J e w e t t s i l t m e m b e r . 
M i o c e n e : S o u t h e r n CaUforn i a ( K e r n C o u n t y ) . 

A. Dlepenbrock, 1933 (Callt 011 Fields, Dlv. Oil and Gaa, vol. 19, No. 2, pp. 16, 
22, p l 2). Jewett silt memb.—Tbe aund faclea of the micaceoua allt memb. of the 
Lower Temblor [expanded uae of Temblor fm.] first proved productive in Round 
Mtn oil fleld and waa called Jeicett zone (H. A. Godde, CaUt Oil Flelds, vol 14, 
No. 1, 1928, p. 9) , from Shell Oil Co. well No. " J e ^ t t " 1, sec. 29, T. 28 
S., R. 20 E. Operators of Mount Poso fleld borrowed the name "Jewett" and 
applied it to the top of the oil shows In the micaceous ailtatone memb. In aome 
wella the oil ahows occur practically a t top of this memb.: therefore "Jewett" 
can be used to designate the entire thickness of the micaceous siltstone memb., 
which Is separated from underlying Vedder sand memb. of the Lower Temblor 
by a bed of grit, and which includes the basal aand locally known aa Bench aand. 

A. Dlepenbrock, 1934 (Callt OII Fields, vol 19, No. 4, p. 7) , divided hla Lower 
Temblor of Round Mtn fleld (11 ml. NE. of Bakersflcld) Into (deacendlng) : (1) 
Ashy silt menib., 650 f t ; (2) Jewett micaceoua ailt memb., 650 ft. of "brown, 
micaceous ailtstone, containing sandy lenaes and with a flne silty aand and pebble 
bed," rearing on ; (3) Vedder sand raemb. 

J i m Creek l imes tone . ( I n W a b a u n s e e g r o u p . ) 
P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 94, 98). 
[Sec under Dover la., Moore, 1932.] 

R. C Moore and G. E. Condra, 1932 (Oct. 1932 revised classification chart of Penn. 
rocks of Nebr. and Kans.), replaced J im Creek la. with Nebraaka City la. 

R. C. Moore, May 1. 1935 (Koiis. Geol. Surv. Bull. 20, table opp. p. 14). J im Creek 
Is. underlies French Creek sh. and overlies Friedrich ah. 

G. E. Condra, late In 1935 (Nebr. Geol Surv. Paper No. 8, pp. 9-10), gave fol
lowing downward sequence of members of bis Pony Creek sh. fm.: Sh., 5 ^ f t ; 
Greyhorse la., 1 f t ; Caneyville ah., 17 f t ; Nebraaka City Is., 2 ± f t ; French 
Creek ah., 16 ft . ; J im Creek Is., 6 in. to 1 f t . ; and Friedrlch-Dry ah., 1 7 ± ft. 
Latter, shown aa overiying Dover la. fm., which rested on Table Creek ah., top 
memb. of McKiaslck ak .fm. 

R. C, Moore, 1936 (Kana, Oeol. Surv. Bull. 22, pp. 49, 239). Jim Creek la. la here 
applied to thin but peralatent Is. that underlies French Creek ah., overllea Fried
rich ah., and haa been traced acroas Kans. and Into Okla. and Nebr., although 
It Is nowhere more than 2 ft. thick. It Is fliie-graliied, hard, and bluish gray 
or bluish; weathers brown and gray. Type loc. on Jhii Creek, sec. 29, T. 7 S., 
R. 11 E., Pottawatomie Co., Kans. 

See K a n s . - N e b r . c h a r t compi led by M. G. W i l m a r t h , 1936. 

J o a c h i m d o l o m i t e . 

L o w e r O r d o v i c i a n ( C h a z y ) : E a s t e r n Missour i , s o u t h w e s t e r n I l l ino is , a n d 

n o r t h e r n A r k a n s a s . 

A. Winslow. 1894 (Mo. Geol. Surv. vol 8. pp. 331, 362). Joachim Is.—Dark 
earthy mag. shaly brecciated la., 100 ft. thick; upper layera hard and denae, no 
cher t Overllea Cryatal City [ S t Peter] aa. and underilea Trenton la. In SE. Mo. 
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H. R. Buckley and H. A. Buehler, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser.) . 
Joachim fm. or First Mag. Is. overlies Pacific or First; sa. and underiles Trenton la. 

H. F. Bain and E. O. Ulrieh, 1905 (U. S. G. S. Bulls. 260, 267). Joachim U.— 
Yellow and buff to Ilght-gray thin-bedded mag. la. alternating with beda of com
pact, brittle Is., and with locally thin beds of 88. Thickness 0 to 150 f t Over
lies St. Peter ss. l s = First Mag. is. and = Folley Is. 

T h e ove r ly ing Is. h a s fo r m a n y y e a r s been ca l l ed P l a t t i n U. 

N a m e d f o r exjKisures a l o n g J o a c h i m Creek , Je f fe rson Co., Mo . 

J o a n a l i m e s t o n e . 
M i s s i s s i p p i a n : E a s t e r n N e v a d a ( E l y r e g i o n ) . 

A. C. Spencer, 1917 (U. S. G. S. P. P. 96, pp. 24, 26, map, etc.). Joona la.—Massive, 
uniformly bluish gray beds, which in a few places contain nodules of cher t 
Thickness 100 to 4 0 0 ± f t ; latter thickness on Pilot Knob Ridge. Underlies 
Ctoinman ah. and overliea Pilot ah. Named for Joana mine, on S. side of 
Robinson Canyon, 2 mi. above Ely. 

t J o e s R o c k g r a n i t e . 

D e v o n i a n (? ) : S o u t h e a s t e r n M a s s a c h u s e t t s . 

C. H. Warren and S. Powera, 1914 (Geol Soc. Am. Bul l , vol. 25, p. 456 and map) . 
Joea Rook granite.—Plnklah to purplish granites, apUtIc and felsltlc. Including 
quartz porphyry, feldspar porphyry, fine granite, and felaite. [Mapped over large 
area, including Joea Rock, W. of Sheldonvllle, Mass.] 

B. E. Emerson, 1917 (U. S. G. S. BuU. 697), mapped this granite as Dedham 
granodiorite. 

J o g g i n s f o r m a t i o n . 

C a r b o n i f e r o u s : N o \ a Scot ia . 

W. A. BeU, 1913 (12th Int. Geol Cong. Guidebook 1, p. 334). 

J o h a n n e s b u r g gne i ss . 
P r e - C a r a b r l a n : S o u t h e r n Ca l i fo rn ia ( R a n d s b u r g q u a d r a n g l e , K e r n a n d 

S a n B e r n a r d i n o C o u n t i e s ) . 

a D. Hulln, 1926 (Callt State Mln. Bur. BuU. 95, pp. 21-23, 28, map). Johannea-
burg gneiaa.—Conalsts of a variety ot rock types, the majority ot them gneiaaea. 
In no caae do they show true schistose cleavage. The most (:haracterlstlc type 
represented may be termed hornblende-plagloclase gneiaa; it ahows a flne parallel 
banding of Ught and dark constituents. Another type, consisting entirely of 
coarsely crystalUne black hornblende, may be termed hornblende gneias. Inter
bedded with these varying types of gneisses there occur rather important quanti
ties of masalve and quite coarsely crystalline white marble In beda 1 to 20 f t 
thick. In places thin layera of light-colored gneias are intercalated with the ia. 
A autwrdinate amount of qtzite, which may be massive br coarsely banded, is inter
bedded with the marble and the gneisses. The fm. is predominantly If not entirely 
of sed. origin, and probably marine. The hornblende gneisses, however, may be 
derived from Igneous rocka. A thlckneas of approx. 2,500 ft. outcrops, but 
neither top nor bottom waa aeen. Believed to uncon. underlie Rand schist 
Assigned to Archean. Named for exposures 2 mi. N. of Johannesburg, Kern Co. 

J o h a n n i a n . 
U p p e r C a m b r i a n : N e w B r u n s w i c k a n d Nova Scot ia . 

Q. F. Matthew, 1891 (Illustrations of fauna ot St. John group No. 6, Trans. Roy. 
Soc. Canada, vol 8, p. 129). 

C D. Waleott, 1891 (U. S, G. S. BulL 81, p. 249). Johannian was proposed by G. F. 
Matthew [reference cited above] for a local series of s trata In St. John Basin 
of New Brunswick that occur btw. Paradoxidea zone, or Dlv. No. 1, and Upper 
C:amb. zone, or Div. No. 3, which he calls Rretonian. 

J o h a n n i a n se r i e s . 

U p p e r C a m b r i a n : N e w f o u n d l a n d . 

Q. Van Ingen, 1914 (Princeton Univ. Contr. to geol of Newfoundland, No. 4 ) , 
applied Johannian series to all of Upper Camb. of Newfoundland, repreaented by 
one fm., ntuned Elliott Cove fm. 
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J o h n D a y f o r m a t i o n . 

Miocene ( l o w e r ) a n d u p p e r a n d midd l e OUgocene : C e n t r a l n o r t h e r n Oregon 
( J o h n D a y c o u n t r y ) . 

O. C. Marsh, 1875 (Am. Jour. Scl . 3d, vol. 9, p. 52). John Day lake baain.— 
Mio. lake, of which the Blue Mtns formed B. and S. ahorea, bnt Its other Umits 
are difflcult to ascertain, a s this whole country has since been deeply burled by 
Buccesalve outflows of volcanic rocks. It Is only where latter have been washed 
away that the lake deposits can be examined. The typical localities of this Mio. 
basin are along John Day River, and this name may very properly be used to 
designate the lake basin. The strata of the basin are more or less inclined 
and of tTeat thicknesa. One section near John Day River seems to indicate 
thickness of not less than 5,000 ft. The upper beds alone of this series correspond 
to deposits of White River Basin. The lower part also Is clearly Mio., aa ahown 
by its vertebrate fauna, which differs in many respects from that above. Over
lain by PUo. beds In a few places and underlain by Eocene beds, which are 
more highly inclined than the Mio. beds. 

B. D. Cope, 1888 (Am. Geol, vol. 2, pp. 290-292). Johnday fm. is 4,000 to 
5,000 f t thick according to Marsh. It occupies a considerable tract on upper part 
of course of John Day River in Oreg. 

J . C. Merriam, 1901 (Geol. Soc. Am. Bull., vol. 12, pp. 496-497, and Jonr. GeoL, 
vo l 9, pp. 71-72). John Day fm., ot John Day Baain, is uncon. overlain by 
Columbia [River] lava and reata (probably uncon.) on Clarno fm. The upper 
or buff beds correspond to Meryooohoerus beds of Wortman, but aa Merycochoerus 
does not occnr In the John Day, the upper beds wlU be called Paraootylops beda. 
They overlap the ralddle dlv. of the John Day and older fms. The middle John 
Day consists of blue-green beds, very fossiliferous, and corresponds to Diceratherium 
beds of Wortman. The lower John Day beda are usually of deep-red color, 
considerably contorted in places, and rarely contain fossils. 

J . C. Merriam, 1901 (Unlv. Cal i t Pub., Bull Dept. GeoL, vol 2, No. 9, pp. 278-314), 
gave thickness of upper dlv. of John Day series as 300 to 400 f t , of middle 
div. as 600 to 1,000 f t , nnd of lower dlv, as 250-300-)- f t , and described It as 
uncon, overialn by Columbia" [River] lava and underlain, probably uncon., by 
Clarno fm. [Merriam Included the beda at Bridge Creek In Clarno tm. and 
assigned them to upper Eocene.] 

F. C. Calkins, 1902 (Unlv. Cal i t Pub., BuU. Dept GeoL, vol 3, No. 5, pp. 111-
172). The principal material In all 3 divisions of John Day aeriea is flne-gralned 
tuff. A few thin flows of lava are Intercalated in various sections, and water-
worn gravels and sands occur near upper limit of the series. 

J . C. Merriam and W. J. Sinclair, 1907 (Unlv. Call t Pub.. BuU. Dept. Geol, vol. 
5, No. 11, p. 173). Upper John Day Is mainly buff-tinted tuffs, with sands 
and gravels near top. Middle John Day is drab and bluish green tuffs. Lower 
John Day is red, white, and green tuffaceous sh. Rests uncon, on Clarno fm. 
and is uncon. overlain by Columbia [River] lava. (Their table shows upper part 
of upper John Day Is Mio. and rest of fm. Olig.] 

H . P . O s b o m , 1909 (U . S. 6 . S. Bul l . 361, p . 6 5 ) , a n d 1919 (Ara. Mus . N a t 

H i s t . Mem., n . s., vol. 2, p t 1, pp. 8, 9, 1 2 ) , a s s igned J o h n D a y fm. to 

l o w e r m o s t Mio., u p p e r Olig., and u p p e r m o s t m idd l e Olig. Some l a t e r 

r e p t s , by o t h e r a u t h o r s , a.ssign It a l l to Mio. a n d o t h e r s a l l to Olig. 

Tl ie U. S. (Jeol. Su rvey classifles i t a s lower Mio. a n d u p p e r a n d midd l e 

Olig. 

J o h n n i e f o r m a t i o n . 

L o w e r C a m b r i a n : S o u t h e a s t e r n N e v a d a ( S p r i n g M o u n t a i n s r e g i o n ) . 

T. B. Nolan, 1928 (Am. Jour. Scl , 5th, vol 17, pp. 4 6 1 ^ 7 2 ) . Johnnie fnt—Lower 
3,500 f t chiefly flne-grained qtzites, ot characteristically greenish or graylah-
green color, with a few sh. zones, as much as 250 f t thick, but containing 
a rather large amount of sand ; locally cross-bedded. Upper 1,000 f t distinguished 
by much larger proportion of sh. and by presence of 2 or 3 beds of dol , each about 
10 f t thick; many of shales are green, but beds of brown and gray sh. also 
occnr. Is more than 3,500 f t thick at head ot Johnnie Wash, N. of Johnnie 
mine. Underiles, apparently conformably, Stirling qtzite, and is basal fm. In 
Spring Mtns section, Clark Co. No fosalla found. 



L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 1 0 4 9 

• lohnsburg l imes tone . 
P r e - C a m b r i a n : N o r t h e a s t e r n N e w T o r k ( A d i r o n d a c k s ) . 
H. L. AUlng, 1918 (N. Y. State Mua. Bull 199). Johnaburg la. la Included In 

GrenvlUe series. Thickness 30-f- ft. Reats on Sacandaga qtzite and underilea 
Drejden amphibolite. Type loc, Johnaburg, Warren Co. 

J o h n s o n g rave l s . 

M i o c e n e : N o r t h e r n Ca l i fo rn ia (Tay lo r sv i l l e r e g i o n ) . 

J . S. DUler, 1892 (Geol. Soc. Am. Bull., vol. 3, pp. 371-394). Johnaon gravela.— 
Auriferoua gravels of fluviatile origin, containing Mio. planta. Lie at alt i tude 
of 5,000 to 5,600 ft. Turner has traced these gravela S. of 40th parallel, through 
Caacade mine to vicinity of Haskell Peak, where they have elev. of 7,000 ft. 
The southerly Inclination of the pebbles, the northerly slope of the deposits, and 
the distribution of pebbles containing Jurassic fosalla afford atrong evidence that 
the atream by which the gravela were laid down flowed from vicinity of Haakell 
Peak northwardly acroas Genesee Valley and northern arm of Indian VaUey 
to Mountain Meadows. ,Lie uncon. on upturned edges of massive Juraaalc and 
Trlaaalc fms., and although not in contact with the valley alluvium (Ple is t ) 
their uncon., due to erosion, is well marked. [Derivation of name not stated.] 

I n s u b s e q u e n t pub l i ca t ions DiUer d id no t u s e t h i s n a m e , b u t descrll)ed t h e 
g r a v e l s s imp ly a s a u r i f e r o u s g rave l s . 

J o h n s o n sha le . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra. 1927 (Nebr. Gool. Surv. Bull. 1, 2d aer., pp. 84, 86, 88). Johnson 
ah.—Bluish argi l l sh. modified by thin grayish sandy layers, calc. plates, some 
gypsiferous material and geodes. Thickness 16 to 25 ft. In Nebr. and 16 to 20 ft. 
iu NE_̂  Kana. Underlies Glenrock la. and overlies Long Creek Is. Named for 
expoaurea 1 ^ mi. N. of Johnson, Johnaon Co., Nebr, 

G. E. Condra and R. C. Mooie included these beds in Elmdale sh. In their 1932 
classlflcatlon. but Condra in 1935 (Nebr. GeoL Surv. Paper No. 8) discarded 
Elmdale and used Johnaon sh. fm. 

R. C. Moore, 1936 (Kans. Gcol. Surv. BuU. 22), transferred thia unit to Perm. This 
change In Perm.-Penn. bdy has not been cousidered hy U. S. Geol. Survey for 

its publications. 

See Kans . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1986. 

J o h n s o n g r a n i t e p o r p h y r y . 

P r o b a b l y C r e t a c e o u s : Yosemi te N a t i o n a l . P a r k , CaUforn ia . 

F. C. Calkins, 1930 (U. S. G. S. P. P. 160, pp. 127-128, map). The moat centrally 
located, moat alliceoua, and youngeat rock of Tuolumne Intrusive aeriea. Is next 
younger than Cathedral Peak granite. I ts major part resembles an aplite, but 
It la dlatlngulshed by widely scattered phenocryata of mierocline. Par t of 
masa has texture of raore typical gfanlte porphyry. 

N a m e d for fac t i t f o r m s J o h n s o n P e a k . 

J o h n s o n oil and gas s a n d s . 
S u b s u r f a c e s a n d s in m i d s t of P e n n . sec t ion in G r a h a m field, N W . p a r t 

of C a r t e r Co., s o u t h e r n Okla., 250 to 500 ft. below K i r k g a s s a u d and 
75 to 2 4 4 ± ft . above A t l a n t i c oil s aud . T h i c k n e s s 55 to 3 0 0 ± ft. 

J o h n s o n sand . 
A s u b s u r f a c e sand , of Ord . age, in O k l a h o m a City oil field, NE. Okla. , 

t h a t h a s been c o r r e l a t e d w i t h b a s a l p a r t of S impson fm. N a m e d for a 
f a r m . See u n d e r K i n t e r sand . 

J o h n s o n b u r g s a n d s t o n e . 

M i s s i s s i p p i a n : N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Am. P a l , vol 21, No, 71, pp. 139-140). In face of the 
2d tier of lower cuttinga of Ylngllng-Martln sh. quarry a t Johnsonburg a thick 
flaggy to massive yellow ss. charged with plant material la believed to be on the 
horizon of Shenango as. Until It can be checked it ia suggested that It be known as 



1050 LEXICON OF GEOLOGIC; NAMES OF UNITED STATES 

Johnsonburg as. [On p. 110 he glvca a detailed section at aouthern suburb of 
Johnsonburg, Pa., which shows Johnsonburg, fm. aa 24 ft, thick, and aa lying 281 
ft, below Johnaon Run ss, and 111 ft. above Knapp fm,] 

fJohnson Creek conglomerate. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pnb. 6, geol. ser. 4, pp. 527, 546, 664, 

555). The Johnaon Creek cgl is that at the Shawmut, on Elm River property. 
Ia same as Shawmut cgl. Younger than No. 8 cgl [Bohemia cgl.]. 

Belongs in Central Mine group. 
Probably naraed for exposures on Johnson Oeek, Houghton Co. 

Johnson Gulch porphyry. 
Eocene: Leadville district, Colorado. 
S. F. Emmons, J. D. Irving, and G. F. LoughUn, 1927 (U. S. G. S. P. P. 148). A 

gray porphyry very ^similar to Lincoln porphyry, but lacking the large phenocryata 
of orthoclase and quartz. Is the "main masa" of Gray porphyry of LeadviUe mono
graph. Nained for development in Johnson Gulch, Leadville diet 

Johnson River sandstone. 
Misprint (on p. 211 of U. S. G. S. Bull. 191) / o r Johnson Run. as., the name 

used by Ashburner in publication cited. 

'Johnson Run sandstone. (In Pottsville formation.) 
Pennsylvanian: Central northern Pennsylvania. 
C. A. Ashburner, 1879 (2d Pa. Geol. Surv. geol map of McKean Co.). The bottom 

of the Lower Productive Coal Measures is marked by the Twin Creek coal bed, 
which lies btw. Kinzua Creek and Johnson Run sss. ^ 

C. A. Aahburner, 1880 (2d Pa. Geol. Surv. Rept. R). The Johnaon Run ss., 30 to 
75 ft. thick, is without doubt=Homewood ss. Tbe boldest outcrop of the rock 
Is to be found in Johnson run coal basin, E. of Wilcox, Elk Co., Pa. 

Replaced by Homewood ss. memb. of PottsviUe fm. 

Johnson Rtm sand. 
A subsurface sand, of Penn. age, in SW. Pa. that Is believed to lie at or 

near horizon of Homewood ss. (top memb. of PottsviUe fm.). 

Johnstown limestone member (of AUegheny formation). 
Pennsylvanian: Western Pennsylvania. 
H. M. Chance, 1880 (2d Pa. Geol. Surv. Rept. Vj). Johnstown cement Is.—Separated 

from overlying Kittanning Upper coal by 0 to 4 ft. of flre clay and sh. and from 
underlying Kittanning Middle coal by 40 to 60 ft of shaly beds. Named for 
occurrence at Johnstown, Cambria Co. 

tJohnstown cement bed. 
Name applied in early Pa. and W. Va. repts to Johnstown Is. memb. of 

AUegheny fm. 

Johnstown iron ore. (In Conemaugh formation.) 
A name that has been applied to a bed occurring in strat. interval btw. 

Phllson Is. above and Brush Creek coal below. (See J. D. Sisler, Pa. 
Geol. Surv., 4th ser.. Bull. M,, 1925, p. 268.) 

Johnstown moraine. 
Pleistocene (Wisconsin stage) : Southern Wisconsin. Shown on moraine map 

(pl. 23) of U. S. G. S. P. P. 106. Named for .lohnstown and Johnstown 
Center, Rock Co. 

Johns Valley shale. 
Pennsylvanian: Southeastern Oklahoma (Ouachita, region) and central 

westeru Arkansas (Scott County). 
B. O. Ulrlch, 1927 (Okla. Geol. Surv. BnU. 45, pp. 6, 21-23, 30, 36-37). Johna 

Valley sft.' proposed for the bouldur-bearlug black Penn, sh, of Ouachita Mtns, which 
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Is typically exposed In center of Tuskahoma syncllne, particularly In N. half of 
T. 1 S., R. 16 E., where It rests on Jackfork ss. and is overlain hy sandy shales and 
sas. referred to Atoka fm. Ita lower part contains abundance of large and smaller, 
often fossiliferous, erratics of Is. and other sed. rocks that were originally parts 
of older fma., found In place beyond northern and western Ilraita of Ouachita area. 
It la, ao far aa known, confined to Ouachita area, and Is not known to contain a 
fauna or flora of its own, but the boulders In this sh. contain fossils from Canadian, 
Ord., Si l , Dev., Miss. (Caney sh.), and early Penn. fras. ot Arbuckle Mtna, and 
I regard them as transported from that area, while Miser believes that the Miss. 
Caney fauna tha t occurs in ray Johns Valley sh. lived, died, and was burled where 
it Is now found, The Johns Valley sh. also contains erratics of Wapanucka la. 
of Arbuckle Mtns, which Is of Penn. age, and It Is therefore unquestionably ot 
Penn. age and younger than Wapanucka. It has heretofore been included In 
Caney sh., but Caney Is here restricted to the non-bouIder-bearlng black sh. which 
contalna a Miss, (middle Meramec) fauna and Is confined to N. and W. of Ouachita 
area. Named for settlement (on Cane Creek, In NW. part of Pushmataha Co., 
about 6 mi. N. of Eubanks) which is now called Johns Valley, but which, at time 
Taff named the Caney sh., was locally known as Caney, and which Taff In 1925 
atated waa type loc. of his Caney ah. 

The introduction of this name into the literature, for the Penn. part of 

Caney sh. of previous repts, aud restriction of Caney to the Miss, part 

of that fm., aroused considerable discussion among geologists, and resulted 

in several field trips to ascertain validity of the unit and Its relations to 

neighboring fms. In 1934 the following sequence of fms. was adopted by 

U. S. Geol. Survey for the Peim. rocks of the area S. and E. of Ti Valley-

Choctaw belt of Ouachita Mtns of Okla. and Ark. (descending order) : 

Atoka fm., 6,000 ft.; Johns Valley sh. (boulder-bearing black sh., 0 to 

1,000 f t ; Jackfork ss., 5,000 to 6,600 ft.; Stanley sh., 6,000 to 10,000 ft.; 

and (in western Ark. only) Hot Springs ss., 0 to 200 f t ; and Caney sh. 

was restricted to Miss, part of the strata formerly Included under that 

name. (See H. D. Miser, 1934, A. A. P. G. Bull., vol. 18, No. 8.) Accord

ing to Miser, Johns Valley Is 10 ml. N. ot Kosoma, Okla. 

Jole. See Madame Joie fm. 
Joins formation. 

Lower Ordovician (Chazy) : Central southern Oklahoma (Arbuckle Moun
tains) . 

E. 0. Ulrlch. See Joins Ranch fm. 
C. E. Decker, 1930 (A. A. P. G. Bul l , vol. 14. No. 12, pp. 1408-1505). Joins fm.— 

Chiefiy Is., hut some aa. and sh. Underlies Oil Creek fra. [Overllea Beekmantown 
(?) cgl, according to table on p. 1498, but lu sections on pp, 1500 and 1501 this 
cgl. Is Included in Joins fm.] Occurs only In W., SW., and central parts of 
Arbuckle Mtns, la ot early Chazy age. Thickness 30 to 300+ ft. 

C. E. Decker ond C. A. Merritt , '1931 (Okla. Geol. Surv. Bul l 55, pp. 11-I-). The 
Simpson Is here raised to a group, divided Into 5 fms. (ascending) : Joins, Oil 
Creek, McLish, Tulip Creek, and Bromide. Fossils believed to be very basal Chazy. 

See a lso 1933 e n t r i e s u n d e r S i m p s o n fm. 

N a m e d for e x p o s u r e s on J o i n s r a n c h . In C a r t e r Co., T 2 S., R, 1 W., N. 

and N W . of Woodford . 

J o i n s R a n c h f o r m a t i o n . 

L o w e r O r d o v i c i a n ( C h a z y ) : O n t r a l s o u t h e r n O k l a h o m a ( A r b u c k l e a n d 

W i c h i t a M o u n t a i n s ) . 

N a m e used by E. O. U l r l ch in ms . c h a r t s h o w n a t N. Y. m e e t i n g of Geol. 

Soc. Am. in 1928, w h i c h h e d i s c a r d e d (be fo re p u b l i c a t i o n ) in f avor of 

J o i n s fm. T h e p a r t of U l r l c h ' s c h a r t c o n t a i n i n g t h i s n a m e w a s , however , 

pubUshed by C. E. D e c k e r in Dec . 1930 (A. A. P . G. BuU., vol. 14, No. 12, 

p . 1495) . U l r l ch l a t e r ca l led t h e beds J o i n s fm. (See U. S. N a t Mus . 

P r o c , vol. 76, 1930, a r t . 21 , pp. 73, 7 7 ; a n d Geol. Soc. Am. Bull . , vol. 

44, p t 1, p. 105, 1933.) 
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Joliet limestone. 
SUurian (Niagaran) : Northeastern and western lUinois. 
G. A. Shufeldt, Jr., 1885 (Am. Jour. Scl, 2d, vol. 40. p. 389). Joliet mar6!e..=-TelIow-

lah-whlte stone, very compact, 200 ft. thick, with no signa of oil. Overlain by 40 
ft. of poroua and much decompoaed oil-bearing rock, and underlain by 200 ft. of 
gray oil-bearlng lss. All included in Upper SU. 

T. E. Savage, 1926 (GeoL Soc. Am. Bull , vol. 37, pp. 516, 522, 530, 533). J'oKet la. is 
proposed to include all strata that occur above the weathered and pitted surface 
occnrrlng 1 to 3 ft. above Stricklandinia pyriformis zone up to near top of quarry of 
N a t Stone Co. a t Jol ie t At this quarry it conalata ot (1) 48 f t of yellowlsh-gray 
doL, in rather thick layera that weather Into layers 3 to 8 Inchea thick and contain 
aeveral diacontinuoua bands of chert in middle p a r t ; underlain by (2) 32 f t of 
gray to pink dol , somewhat granular. In rather thick layers, with greenish ah. 
partlnga and. In upper part, a few thin bands of chert. As here defined It includes 
s t ra ta lower than any expoaed in vicinity of Waukesha, Wla, Overllea (probably 
uncon,) Kankakee (Braaafield) Is, and underilea, in Joliet region, a cherty la. that 
la beUeved to correapond to Waukesha Is. of Waukesha, Wis. In Jersey aud Calhoun 
Counties [SW. H I ] It consists of 45 ft. of yellowish gray doloraltic la.. In layers 
1 to 40 Inches thick; overlies Kankakee (Brassfield) Is. and Is overlain by Dev. 
In NW. IIL it consists of 30 to 38 ft. of yellowish brown dol. overlying Kankakee 
(Brassfield) Is. and underlying Waukesha Is. Fosslla. Correlated with Lockport 
dol. 

A. C. Trowbridge et al., 1935 (Rept. 9th Ann. Field Cont Kans. Geol. Soc, flg. 1) , class
ified Joliet as of Lockport and Clinton age. On p. 27 Is s tatement: I t Is now 
considered Ukely that the Joliet may prove to be time equlv. of the CUnton (oral 
communications from T. E. Savage and A. Foerste to A. C. T.). On p. 46 is state
ment that CUnton Is absent or poaalbly repreaented by the Joliet, and that If 
Clinton la abaent an important uncon. ahould separate the Joliet and the Kankakee. 

Joliet conglomerate. 
Pleistocene: Northeastern Illinois (Des Plalnes VaUey). 
J. W. Goldthwalt 1909 (III. Oeol. Surv. Bull. 11. p. 42). Joliet cgl.—Gravel flrmly 

cemented by carbonate of lime Into cgl. Thickness more than 18 ft. Uncon. over
lain by Wisconsin t i l l Regarded as at least as old as Illinoian dr i f t 

N a m e d for JoUet . 

Joliiff l i m e s t o n e m e m b e r (of D o r n i c k HiUs f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

J. A. Waters, 1927 (Jour. P a l , vol . ' l , p. 129). [See 1st entry under Dornick Hllla 
fm.] 

C. W. Tomllnson, 1928 (Okla. GeoL Surv. Bull. 40Z, p. 14). At base of Dornick 
Hills fm. Is Jolliff memb., a tan fosslUferous Is., 4 to 15 ft. thick, locally aaaoclated 
with a little cgl 

C. W. Tomllnson, 1929 (Okla. Geol. Surv. Bull. 48, p. 29). Jolliff memb. la only 
about 4 f t thick at type loc, but It la tentatively correlated with beda N. of Ard
more that attain thicknesa of 10 to 15 ft. Named for excellent outcrops In JoUlff 
Prairie, on aUotment of Norman Criner Jolliff. tn sec. 24, T. 5 S., R. 1 E., a trifle E. 
of axis of Overbrook anticline. Lies 300 to 1,000 ft. below Otterville memb. Was 
mapped by Goldston as Otterville la. 

J o l l y l imes tone . ( I n M c L e a n s b o r o f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y . 

F. M. Hutchinson, 1912 (Ky. Geol. Surv. Bull. 19, pp. 30-125). Jolly le.—Hard gray 
or grayish-blue Is., 3 to 6'/j ft. thick, with abundance of crinoidal stems and 
brachlopod sheila. Included In Lower Coal Measures of Central City quad., btw. 
coala Noa. 11 and 12. 

L. C. Bobinson (1931) replaced JoUy Is. of Hutchinson with Providence la., without 
giving hla reaaona. JoUy has priority, and Providence Is preoccupied. 

Probably named for Jolly, Webster (Jo. 

Jolly limestone member (of Savanna sandstone). 
Peunsylvanian: Central southern Oklahoma (Pontotoc County). 
G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull 2, pp. 74-75). Jolly la, memb.—A thin 

Is. bed near bottom of Savanna as., which la Important In that It ahowa clearly the 
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overlapping nature of itself and the strata above It, across the basal beds of the 
fm. This bed la very well exposed in road In front of J. S. Jolly's house, 300 yds. 
E. of NW. corner of sec. 8, T. 1 N., R. 7 E. [Pontotoc Co.]. I t carries an abun
dant gastropod fauna, the moat prominent species of which ts Bellerophon craasua 
var. wewokanua. ' At point Just mentioned the Is. ia less than 100 ft. above top of 
McAlester fra. [on which Savanna ss. rests] . When followed SE. to W. side of 
sec. 10 of same twp nnd range, it Is found to swing toward a more easterly direc
tion, while the st.ike of underlying strata continues southeastward. In thia way 
a greater and greater section is exposed htw. the diverging outcrops, until In area 
near E. edge of the outcrop the 16. Is approx. 200 ft. above top of McAlester fm. 

J o l l y t o w n l i m e s t o n e m e m b e r (of W a s h i n g t o n f o r m a t i o n ) . 

P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a , w e s t e r n M a r y l a n d , a n d n o r t h e r n 

W e s t V i rg in i a . 

I. C. White, 1891 (U. S. G. S. Bull 65, pp. 22, 23. 24, 29, 34). Jollytown Is.—Llea 
from 5 to 35 tt. above Jollytown coal, and 25 to 30 ft. below Dunkard coal, all of 
which are younger than Upper Washington Is. Ranges in thickness from 1 ^ to 
10 ft. Included in Dunkard Creek series [Dunkard group]. Named for exposures 
in vicinity of Jollytown, Greene Co., Pa. 

A c c o r d i n g to s u b s e q u e n t fo l ios a n d r e p t s of U. S. Geol . S u r v e y a n d P a . Geol. 
S u r v e y t h e J o l l y t o w n Is. a n d J o l l y t o w n coal a r e o lde r t h a n U p p e r W a s h 
ing ton Is. 

J o l l y t o w n s a n d s t o n e . ( I n W a s h i n g t o n f o r m a t i o n . ) 

P e r m i a n : S o u t h w e s t e r n P e n n s y l v a n i a ( W a s h i n g t o n C o u n t y ) . 
E. V. d'Invllliers, 1895 (2d Pa. Geol. Surv. Summ. Final Rept , vol. 3, p t 2, p. 2573). 

Jollytown ss., massive sa., of Irregular atructure, weathering into fantaatic forms. 
OverUes Middle Washington Is. and at Lantz's. % mi. below mouth of Hoover Run, 
on Dunkard Creek, It lies 70 f t below Jollytown coal. 

J o n e s s a n d . 
N a m e app l i ed to s u b s u r f a c e s a n d s in di f ferent p a r t s of c o u n t r y . (1 ) T o 

t w o s a n d s ( U p p e r a n d L o w e r J o n e s ) in Lee fm. of P o t t s v i l l e g r o u p 
( P e n n . ) of K n o x Co., S E . K y . ; ( 2 ) to a s a n d l y i n g 325 ft. below t o p of 
M a r b l e FaUs Is. ( P e n n . ) iu c e n t r a l Tex. , w h i c h w a s first f ound in J o n e s 
well a t R a n g e r , E a s t l a n d C o . ; (3 ) to t w o s a n d s in S t r a w n fm. ( P e n n . ) of 
Bry.son oil field, J a c k Co., T o x . ; (4 ) t o a s and , 7 5 ± f t t h i ck , in c e n t r a l 
n o r t h e r n Okla . t h a t is In lower p a r t of CoffeyvUle fm. ( P e n n . ) ; ( 5 ) t o 
a Miss , oil s a n d in w e s t e r n K y . a n d H a r t Co., 111., t h a t h a s been 
identif led a s H a r d i n s b u r g ss. , of C h e s t e r g r o u p (see A. A. P . G. Bul l . , vol. 
16, No. 3 , p . 244, 1932) , a n d a s a p a r t of u n d e r l y i n g G o l c o n d a fm., of 
C h e s t e r g r o u p ( see Ky . Geol. Su rv . se r . 6, vol. 41 , p. 221, 1931) ; a n d ( 6 ) 
t o a P l io . s a n d in T o w n s i t e a r e a of H u n t i n g t o n B e a c h oil field, Calif., 
t h a t i s p r o b a b l y = U p p e r A s h t o n s a n d (A. A. P . G. Bul l . , vol . 18, No. 3 , 
pp. 330, 336, 1934) . 

J o n e s b o r o l imes tone . 
M i s s i s s i p p i a n : S o u t h w e s t e r n I l l i n o i s ( U n i o n C o u n t y ) . 

H. Engelmann, 1868 (IU. Geol. Surv., vol. 3, p. 43). Massive Ught-gray or nearly 
white subcrystalUne or earthy Is. that breaks regularly into rectangular blocka 
and forma a good building atone. Comprises lowest portion of St. Louis group aa 
here delimited. Thickness more than 30 f t Well exposed Mi ml. W. of Jones
boro, Union Co., and is known in that region a.s Jonrsboro Is. No well-deflned 
fossils but is assigned to St. Louia group on strat. position and Uthology. 

t J o n e s b o r o l i m e s t o n e . 
U p p e r C a m b r i a n : N o r t h e a s t e r n T e n n e s s e e a n d s o u t h w e s t e r n V i rg in i a . 

E. 0 . Ulrlch, 1911 (Geol. Soc Am. Bul l , vol 22. pp. 564, 637, 671-674, pl. 27). Thin 
to moderately thick-bedded, usually flne-grained and In par t mag. Is. of C^anadlan 
age ia found rather generally In eaatem or Athens trough S. of Lexington, Va. In 
SW. Va. and In E. Tenn. as far S. at least aa GreenvIUe, thia Is. resta on Upper 
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Camb. Nollchucky sh. and hitherto haa always been described as a sparingly 
cherty representative of Knox dol I t is a great valley maker in this region and 
very thick. I have measured it at only one place, namely, Joneaboro, Tenn., 
where the fm. though incomplete above, reaches thickness of 1,850± ft. Total 
thlckneas in this vicinity la probably 400 ft. more, or in all 2,250 ± ft. Aa a rule 
the early Stonea River Mosheim Is. succeeds it. Gastropods allied to Maclurea 
Oceana and if. afflnia and to Seelya—types so far wholly unknown In typical 
Knox or, indeed, in any Ozarkian fra.—occur a t intervals in Joneaboro section to 
within 400 f t of top of underlying Nollchucky. The upper 400 ft. of the la. very 
commonly contains Ceratopea keithi and leas frequently other gastropods and 
cephalopods. Mr. Arthur Keith found this same fauna E. of Knoxville In beds 
referred by him to upper Knox. As this fra. ia a a t r a t and lithologic unit, and 
distinct from all others now recognized by name in Appalachian VaUey, the term 
Joneaboro Is. is here proposed for it. [Pages 672-873.] According to these data 
it appeara that Jonesboro la. represents only lower half of Canadian system [Beek
mantown group] as now constituted. [Page 874.] [Pl. 27 ahowa it uncon. below 
Moahelm Is. and uncon. above Lower Knox (?) , and aa correlated with Stonehenge 
la., Nlttany doL, and lower part of Axemann Is. of Beekmantown group of central 
Pa.] 

E. O. Ulrlch, 1924 (Tenn. Dept. Ed., Div. Geol, BuU. 28, p. 34 ) . Jonesboro Is. of 
E. side of Athens trough is Upper Canadian and = Cotter do l of central Tenn. 

C. Butts, 1928 (Wash. Acad. Scl. J o u r , vol. 18, No. 13, pp. 357-380). As deflned 
by Ulrieh the Joneaboro Is. was made to include beds corresponding to Nlttany dol. 
and atlll higher beda to baae of Moshelm Is. But it Is now agreed that the Nittany 
Is a distinct and easily separable unit in SW. Va., and Joneaboro la. is here rede
fined and restricted to the Is. which near Jonesboro, Waahington Co., Tenn., under
lies Nlttany dol. and rests on Nollchucky sh. Thickness 2,000 ± ft. Upper 500 
ft. contains Beekmantown fossils. No fossils in lower 1,000 f t Lower two-thirds 
of fm. may be a la. facies ot Copper Rldge dol. [which belonga to Ulrich's Ozarkian 
system]. 

R e p l a c e d by Conococheague is . ( a n o lde r n a m e ) In Dec . 1981, t h e Is. h a v i n g 
been t r a c e d n o r t h w a r d by C. B u t t s to t yp i ca l a r e a s of t h e Conococheague . 
( S e e C. B u t t s , 16th In t . Geol. Cong. Gu idebooks of Va . ) 

J o n e s b u r g s a n d s t o n e m e m b e r (of Ne lagoney f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a ( O s a g e C o u n t y ) a n d s o u t h e r n 

K a n s a s ( C h a u t a u q u a C o u n t y ) . 

M. I. Goldman, 1920 (U. S. G. S. BuU. 688W, pp. 329-380). Joneaburg aa.—A per
sistent bed which forma rim ot many minor ridges and plateaus in NW. part of T. 
29 N., Ra. 11 and 12 B.; Okla. Named for conaplcuous exposure on top of rldge W. 
of Joneaburg, Chautauqua Co., Kana., a short distance N. of T. 29 N., R. 11 E. 
Probably la loweat bed of "Chautauqua aa." of Adams (1908). Physical appearance 
not sufficiently characteristic to dlatinguiab it from other aas. of theae twps, but it 
can be recognized by its relation to a thin aa. 12 ± ft. above it, which generally 
exhlblta fossil imprints, mainly pelecypods and gastropods. Very rarely the fossils 
of this overlying ss. appear in the Jonesburg itself. In places the top of the 
Jonesburg shows a heavy stain of red to yellow ocher, and the tops of main 
beds display beautifully preserved ripple marks and current marks. Thickness 5 to 
75 ft. Lies 125 ± ft. above Cheshewalla ss. 

In K a n s . Is a m e m b . of L a w r e n c e s b . ; In Okla . a memb . of N e l agoney fm. 
and p r o b a b l y = b a s a l p a r t of F o u r m l l e ss . m e m b . S o m e geologis t s h a v e 
sugges t ed i t i s = B o w h a n ss . 

J o n e s P o i n t s h a l e . ( I n C a l h o u n sha l e . ) 

P e n n s y l v a n i a n ; S o u t h e a s t e r n N e b r a s k a , e a s t e r n K a n s a s , a n d s o u t h w e s t e r n 

I o w a . 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 40, 43, 51). Jonea Point 
ah.—Blulsh-gray argill. to calc. ah., with sorae carbonaceoua material. Thickness 8 
to 10 ft. Is basal bed of Calhoun sh. Overiies Ervine Creek Is. and underlies 
Meadow is. Named for Jones Poin t a spur iu Missouri River bluffs E. of Union. 

G. E. Condra, 1930 (Nebr. Geol Surv. BuU. 3, 2d ser., p. 47), stated that t rue 
Meadow la. belonga in Stanton la., and he appUed Sheldon la. to the la. underlying 
Iowa Point sh. and overlying Jonea Point sh. 
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B. C. Moore and G. B. Condra, 1932 (Oct. 1932 revised classiflcation chart of Penn. 
rocka of Kana. and Nebr.), restricted Calhoun ah. to beds above Sheldon la. and 
included Jones Point sh. and Sheldon Is. in Deer" Creek Is. (redeflned). Calhoun 
sh. restricted thua occuplea Interval previously named Iowa Point sh. 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 11), divided Calhoun ah. fm. 
into (descending) Iowa Point sh,, Sheldon Is., and Jones Point sh. This classifl
cation was adopted by R. C. Moore, Aug. 31, 1936 (Kans. GeoL Surv. Bull 22, p. 
48), but on pp. 187-194 he proposed to redeflne Ervine Creek la., Jones Point sh., 
and Sheldon la. on a cyclothem baala. (See 1936 entry under Sheldon Is.) 

B. C. Moore, Sept. 4 to 7, 1938 (Kana. Geol. Soc. 10th Ann. Field Cont Guidebook, 
p. 41). Topeka la. divided into (descending) : Coal Creek la.; 16 f t ; Holt ah., 
15 ft.; Du Bois Is., 14 ft.; Turner Creek sh., 36 ft.; Hartford Is., 40 ft.; Jones 
Point sh., 5 ft. and Dashner Is., 4 ft. Reata on Calhoun ah. [In above aectlon 
Jones Point ah. is placed In Topeka la. (Inatead of baaal memb. of Calhoun sh.) 
and Daahner Is. is a new name for basal part of his Hartford Is. of p. 11 and pp. 194 
and 195 of his Kans. GeoL Surv. Ball. 22, 1936.] 

For Condra's latest interpretation of s t r a t position of this sh. see 1987 
entry under Topeka Is. 

Jordan sandstone. 
Upper Cambrian: Southern Minnesota and Wisconsin, Iowa, and northern 

lUinols. 
A, WlncheU, 1872 (Eept of geol. aurvey vicinity of Belle Plalne, Scott Co., Minn., 

16 pp.). A sandrock fra., exposed In beer vaults at Jordan and along Sand Creek, 
consisting ot (descending) : (F), Sandrock, bufllah, quite ferruglnoua, thick-bedded, 
aeen at ralll 6 ft,; (E), sandrock, ferruginous, thin and Irregularly bedded, friable 
and disintegrating, with raany ferruginous seams, crusts and concretiona, in the 
quarry 3 ft.; (D), aandrock, irregularly whitlah or ferruginous, heavy-bedded, 
obUquely and beautifully banded with Iron streaks and laminae, in quarry 12 ft.; 
(C), sandrock, bufflsh, shnUar to D, but thinner-bedded, in quarry 8 tt.; (B), eand
rock, hard and ferruginous above, soft, friable, and bufflsh red below. Fails of Sand 
Creek 10 f t ; and (A), sandrock, whitish, compact, in the beer vaults 12 ft. seen. 
Overlain by Lower Mag. Is. of Owen. Occurs at considerable elevation above the 
mag. Is. at St. Lawrence. Regarded as Potadara aa. tin two placea Is called 
Jordan ss.] 

N. H. WlncheU, 1874 (Minn. Geol. Nat. Hist. Surv. 2d Ann. Rept, pp. 127-156), gave 
(p. 149), aa typical outcrop ot Jordan ss., a aectlon on Sand Creek, about V> ml. 
above viUage of Jordan, Scott Co., Minn., which la aame section as that given by 
A. Winchell In 1872, to which latter section reference ts made, and credit for name 
Jordan ss. is also given to A. Winchell, 1872 rept cited above. In 1874 rept cited 
N. H. Winchell divided the rocks of Minnesota Valley Into (descending) Trenton la. 
and shaiea, St. Peter ss., Shakopee Is., Jordan ss., St. Lawrence la., St. Croix ss., 
and Potadam aa. Thickness of Jordan ss. (p. 147) 50 ft. 

In subsequent early repts the fm. overlying Jordan ss. was called Shakopee 
Is., Lower Mag. Is., Main body of Lower Mag. Is., and, since 1891, Oneota 
dol. In early repts the Jordan ss. was also confused with the younger 
New Richmond ss., which has been described as a fm. btw. Oneota dol. 
and Shakopee dot , and also as a memb. of the Shakopee. 

In 1924 (Wis. Acad. Sci., Arts, and Lett., vol. 21, pp. 72-84) B. O. Ulrlch 
restricted Jordan ss. to the wholly unfossiliferous ss., such as is found at 
Jordan type loc, and applied Norwalk ss. (which he treated as top memb. 
of his Trempealeau fm.) <to the underlying fossiliferous ss. that had pre
viously been assigned to the Jordan. He also deflned Jordan ss. of eastern 
Wis. as overlain by a recently discovered fm., to which he applied the 
name Devils Lake ss., and stated that in western Wis. the still younger 
Madison ss. intervenes btw. Jordan ss. and overiying Oneota dol. The 
U. S. Geol. Survey in 1927 adopted Norwalk ss. as a raemb. of Jordan ss., 
since, according to C. R. Stauffer ( J o u r Geol., vol. 33, pp. 699-713, 1925) 
and other geologists. It i s the only part of the Jordan that outcrops at 
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t y p e loc. a n d i t h a s a l w a y s been i n c l u d e d i n t h e J o r d a n . (See A. C. T r o w 
b r i d g e a n d G. I . Atws\ ter , Geol. Soc. A m . Bull . , vol . 45, p. 60, 1934. Also 
see 1917 a n d 1925 e n t r i e s i m d e r K a s o t a s tone . ) 

3. M. Wanenmacher, W. H. Twenhofel, and G. O. Raasch, 1934 (Ara. Jour. Scl, 5th, 
voL 28, pp. 1-25) included Jordan sa. in their Trempealeau fm. 

A. C. Trowbridge and G. I. Atwater, 1934 (Geol. Soc. Am. Bul l , vol. 45, pp. 21-79). 
Jordan ss. Ia = Madlson ss. and = NorwaIk aa. The Norwalk la all of Jordan preaent 
a t Jordan type loc. Jordan ss. ahould continue to be uaed for the beda overlying 
Lodi sh. memb. of St. Lawrence fm. and underlying Oneota dol. I t seems best to 
leave tbe Jordan undivided at present 

A. C. Trowbridge stated (Rept. 9th Ann. Field Cont Kana. Geol. Soc, 1935, p. 81) 
that stratigraphers of Minn, and Iowa classify .Madison aa. of Wla. merely as upper 
beds of Jordan ss. (For explanation see 1936 entries under Madison aa.) In this 
rept. Norwalk as. was discarded by Trowbridge, Twenhofel, Raasch, and Thwaites, 
and the beds were restored to Jordan aa., of which they comprlae the lower and 
raajor part. 

B. O. Ulrlch, 1936 (GeoL Soc Am. P r o c 1935, p. 113). There are 3 aas. tn Wis. tha t 
previously have been regarded aa constituting an Indivisible strat. unit. The 
Norwalk ss. Is top merab. of Trempealeau fra., the Jordan is a separate flnal deposit 
of the Camb. of upper Miss. Valley, and the Madison is flrat depoait of Ozarkian of 
the region. 

U. S. Geol . S u r v e y a t p r e s e n t fo l lows t h e e a r l i e r a n d e s t a b l i s h e d de f in i t i ons : 
T r e a t s J o r d a n ss . a s a d i s t i nc t fm. f rom u n d e r l y i n g St . L a w r e n c e fra. a n d 
ove r ly ing M a d i s o n s s . ; i nc ludes in i t , a t base , N o r w a l k ss . raemb. of Ul r l ch ; 
a n d h a s no t a d o p t e d T r e m p e a l e a u fm. 

N a m e d fo r e x p o s u r e s In S a n d Creek a t J o r d a n , Scot t Co., Minn . 

J o r d a n l i m e s t o n e m e m b e r (of B i n g h a m q u a r t z i t e ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n U t a h ( B i n g h a m d i s t r i c t ) . 

A. Keith, 1906 (U. S. G. S. P. P. 38, pp. 38-|-, map, aectlons). Jordan la. memb. of 
Bingham qtzite.—Calc. strata more or leas altered by mineralizing agents and in
trusive massea of monzonite. Most common unaltered rock la a pure flne-gralned Is. 
of light to dark or even black color ; light-griiy and dove-colored beds also present. 
On slopea of Weat Mtn a Is. cgl. about 20 ft. thick is interbedded in the Is. 75 ± ft. 
above its base, but this cannot be traced far. Also contains small layers of qtzite, 
and considerable chert in nodules, layera, and maaaea. Thickness 20 to 300 ft. May 
possibly be same as Highland Boy la. Named for occurrence in Old Jordan mine. 
[Sections show Jordan Is. as lying much lower tban Commercial Is. and much 
higher than Lenox Is.] 

J o r n a d a n se r ies . 

A t e r m i n t r o d u c e d by C. [ R ] K e y e s t o d e s i g n a t e 25 ft. of Q u a t . adobe In 
N. Mex. I n h i s C o n s p e c t u s of geol. fms. of N. Mex. , 1915, p . 8, h e defined 
i t a s " P r i n c i p a l I n t e r m o n t p l a i n s soUs a n d s u r f a c e depos i t s . " 

J o s e p h i n e f o r m a t i o n . 

P a l e o z o i c : B r i t i s h Co lumbia . 

S. J . Schofleld, 1919 (Canada Geol. Surv. Summ. Rept. 1918, p t B, p. 60). 

J u a l i n d i o r i t e . 

E a r l y C r e t a c e o u s ( ? ) : S o u t h e a s t e r n A l a s k a ( B e r n e r s B a y r e g i o n ) . 

A. Knopf, 1911 (U. S. G. 8. BulL 446, pp.. 24-25, map). Jualin diorite.—Intrudes 
Berners fm. (Jurassic or Lower Cret.). Exposed at Jualin and In Jualin mine. 
Assigned to early Cret. ( ? ) . 

J u a n a D i a z sha l e s . 
J u a n a D i a z m a r l s . 

T e r t i a r y : P u e r t o R ico . 

C. P. Berkey, 1915 (N. Y. Acad. Scl. Annals, vol. 26, pp. 10, 17). Included In 
Arecibo tm. 
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Juan Ascencio chert beds. 
Cretaceous (?) : Puerto Rico. 
D. R. Semmes, 1919 (N. Y. Acad. ScL, Scientiflc survey of Porto Rico and Virgin 

Islands, vol. 1, p. 65). 

Juan Ascencio member (of Fajardo shale). 
Cretaceous: Puerto Rico. 
H. A. Meyerhoff, 1931 (N. Y. Acad. Scl , Scientiflc survey of Porto Rico and Virgin 

Islanda, vol. 2, p t 3, p. 288). 

Jubilee limestone. 
Cambrian: British Columbia. 
C. S. Evans, 1933 (Canada GeoL Surv. Summ. Rept. 1932, p t A2, p. 124). 

Judique series. 
Mississippian: Nova Scotia (Cape Breton Island). 
P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Scl: Jour., voL 17, p. 323). 

tJudlth group. 
See under Judith River fm. 

tJudlthian series. 
A terra applied by C. [R.] Keyes to Judith River fm. of other geologists. 

Judith River formation. (Of Montana group.) 
Upper Cretaceous: Central, northern, southeastern and southern Montana. 
F. B. Meek and F. V. Hayden (PhUa. Acad. Nat. Sci. Proc, vol. 8, p. 287, 1858; 

vol 9, p. 123, 1868 ; vol 13, p. 417, 1802 ; Am. Phil. Soc. Trans., n. a., vol. 12, 
1862.) described but did not name the fresh-water and brackiah-water deposits 
near mouth of Judith River, Mont. They did, however, casually allude to them 
aa Judith deposit, Judith beda, and Judith River beda. 

F. V. Hayden, 1869 (U. S.,Geol. and Geog. Surv. Terr. 3d Ann. Rept., pp. 89-92). 
To these groups (Fort Union, Wind River, White River, and Loup Fork) might 
be added the Judi th River beda, a small basin in Missouri River, near toot of 
the mtna, about 15 to 20 ml. in width and 40 m l in iengtli. This group ia 
probably of lower tertiary age, but I think it was always aeparated from the 
great lignite group. 

F. V. Hayden, 1871 (U. S. GeoL and Geog. Surv. Terr. 4th Ann. Rept , p. 97). 
There la one other basin near sources of Miaaouri River which has already yielded 
many fossUs of great interest but which seems to be isolated from the others. 
This is what I have called the Judith Basin, and inasmuch as it aeema to be 
one of the ancient lake deposita, and characterized by a peculiar group ot organic 
remains, I will designate the s trata as Judith group. The aedimenta do not differ 
materially from those of Fort Union group, and they contain irapure beds of lignite, 
fresh-water Mollusca, and a few leavea of deciduous trees. But the raost re
markable feature of this group Is the number and variety of the curious reptilian 
remains, of which we have only yet caught a gllmpae. 

F. B. Meek, 1873 (U. S. Geol and (Jeog. Surv. Terr. 6th Ann. Rept., pp. 459, 460). 
We have always cohaldered the Judi th River beda to be Lower T e r t , but there arc 
some reasons for suspecting they may be Upper Cret. 

E. D. Cope, 1874 (U. S. Geol. and Geog. Surv. Tert. 7th Ann. Rept., p. 434). From 
standpoint of writer the Judith River beda would be a t top of Cret. and more or 
less related to Fort Union epoch. 

F. B. Meek, 1878 (U. S. Geol. and Geog. Surv. Terr. Mon. 9) , gave a section (p. 
xlvlll) of Judi th River group a t mouth of Judith River, listed its fosalla, and 
atated that It rested conformably on Fox Hills group, was overlain by Fort Union 
group, and waa probably of Cre t age. Subsequent writera deaignated these beds 
as Crctaceoua No. S or Judith Biver group, and called the underlying depoaita 
Cretaceous No. a or Fox Hilla group. In 1883 C. A. White included the Judith 
River depoaita In Laramie '.'group." 

J. B. Hatcher, 1896 (Am. Nat , voL 30, pp. 112-120), showed Judith River beda to 
be older than Ceratopa beds of Converse Co., Wyo. In 1902 (Set , n. s.. vol. 18, 
pp. 831-832) he stated that thfey are overlain by 300 to 400 f t of sh. aimilar to 
Pierre ah. and which he had little doubt really represented the Pierre. 
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J. B. Hatcher and T. W. Stanton, 1903 (Scl , n. a., vol. 18, pp. 211-212), divided 
the Montana group of Mont, and adjoining parts of Canada (all of which they 
suggested was probably of Pierre age) Into (descending) : (1) Bearpaw sh. (800 
ft. ot dark clay sh. with many calc. concretiona) ; (2) Jud i th River beda (500 to 
000 ft. ot Ught-colored, mostly nonmarine beda) ; (8) Claggett fm. (400 ft. of 
marine ah. and asa.) ; and (4) Eagle tm. (250 to 300 ft. ot coarae,- light-colored saa. 
with beda of clay ah. and lignite). 

T. W. Stanton and J. B. Hatcher, 1905 (U.̂  S. G. S. BuU. 257). Judi th River b e d s . -
Moatly fresh water, but occasionally contain intercalated brackish water layers, the 
most persistent of which is near top of fm. More rarely there are local marine 
deposita in upper part. The beda are prevailingly light-colored and tend to weather 
into "badlanda" forma. Little more than 500 ft. thick near Judith. The Judith 
River beds in original area consist of light ash-colored ass. alternating with usually 
darker colored and more friable shales and claya mingled with frequent seams of 
Ugnite. The early use of Judith River by Meek and Hayden waa in a general 
untechnlcal aenae to include all the fma. occurring near mouth .of Judith River. 
The Judith River beds as here deflned underlie Bearpaw ah. and grade into under
lying Claggett fm., which is well expoaed in neighborhood of Judith, where It Is 
400 ft. thick. At many placea In Bearpaw Mtns and a t other favored localities the 
Bearpaw sh. Is seen resting conforraably on Judith River beds. It ia not yet de
termined whether Bearpaw Includea equlv. of Fox Hilla. [This la present generally 
accepted deflnition of Judith River fm.] 

T. W. Stanton, 1919 (U. S. G. 8. P. P. 120, p. 187), correlated orverlylng Bearpaipf ah. 
with upper part of Pierre sh. and lower part of Fox Hilla as. 

Judith River sand. 

Name locally applied to the first gas sand (subsurface) in Pierre sh. of 
Cedar Creek anticline, SB. Mont, which appears to Ue at approx. horizon 
of Judi th River fm. 

Julian schist. 
Triassic or older: Southern California (San Diego County). 

F. J. H. Mertlll, 1914 (Geol and Min. Rea. San, Diego and Imperial Counties: 
Calif. State Min. Bur., pp. 11-12). Ju l ian group.—Metamorphlc fma. of mica 
achiata, slates, qtzites, and Is., the flrst being especlaUy well exposed near Julian 
and the lat ter occurring In small areas a t aeveral points. Age uncertain. May 
be "Triassic, Carbf., or older. 

F. S. Hudson, 1922 (Univ. Cali t Pub., Bul l Dept. Geol. Scl , vol. 13, No. 6, pp. 181, 
182-190, raap). Jul ian schist.—In Cuyamaca region conalsts of quartz-mica schists, 
quartz two-mica schists, quartz-muscovite schists, and aome thin-bedded qtzites. 
The metamorphoaed product of ahalea, fine clayey aaa., and nearly pure quartz S8S., 
with subordinate layera of basic volcanic rock. Thickness more than 8,600 ft. 
Named for village of Julian, San Delgo Co., which occurs in midst of the mass. 
Ot Trlaaalc age, or late Paleozoic, or both. 

W. J . MlUer, 1935 (CaUf. Jour. Mhiea and Geol, vol. 31 , No. 2, pp. 120-121). 
Julian schist Pt Southern Peninaular Range la same as Julian group of Merrill and 
Julian schiat of Hudaon. No fossils found. May Include rocks of Triassic, late 
Paleozoic, or even older ages. Evidence obtained strongly auggeata it Is largely or 
wholly metamorphoaed Triaaslc sediments. 

Julian group. 
See under Jul ian schist, 1914 entry. 

tJul ian limestone. 

Name proposed by C. [R.] Keyes (Pan.-Am. Gcol., vol 37, pp. 252-255, 

1922) to replace the weU-established name Oalena dol., which he does 

not consider well founded. Named for Julian Twp, Iowa. 

tJul lan series. 

Name proposed by C. [B.] Keyes (Pan-Am. Geol., vol. 47, pp. 14&-148, 
1927) as a designation for the Middle Ord. sequence of Dubuque region, 
Iowa, extending from top of Galena dol. down to base of Glenwood sh. 
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Julland member. 
Upper Devonian: Southeastern New York (Greene (bounty). 
G. H. Chadwlck, 1933 (Pan-Am, Geol, vol 80, pp. 99, 285), East of I thaca both 

Enfleld and Ithaca become divisible, the latter separating into Otsellc sh, below 
and Cincinnatus flags above; the Enfleld Into Kattel sh. below, a middle merab. 
I have been calling the JuUand, from exposures In Julland Hlll, just E. of village 
of Greene, N. Y., and at top Van Etten sh. ("First Tropidoleptus zone"). 

G. H. Chadwick, 1935 (Am. Mid. Nut , vol 16, No. 6, pp. 858, 862). Eastward 
from Canandaigua Lake the Enfleld splits Into (deacendlng) : Van Etten ("First 
Tropidoleptus") zone, JuUand. zone, and Kattel ("Leiorhynchus globuliforme") 
zone. 

Jumbo volcanics. 
Mesozolc or late Paleozoic: Northeastern Washington (Stevens County). 
C. E. Weaver. 1920 (Wash. Geol. Surv. Bull 20, p, 95, map). Jumbo volcanics.— 

Greatly altered and metamorphosed lavas and Intrusive Igneous rocka of apparent 
andeaitlc composition. Lie on S. border of Roasland volcanics. As a rule much 
more altered than lavas of Rossland volcanic group, but possibly are in part correl
ative with Rosaland, Appear to rest uncon, on Mission argillite and Northport 
la. On NE. appear to pass beneath lower members of Rossland volcanic group, 
but contact may be fault contact. Occur at headwaters of Fifteen Mile Creek, at 
E, end of Jumbo Mtn, and occupy 11 ± sq. mi. Assigned to Tert. [The Rossland 
volcanic group Is now assigned to Carbt (?) , Trlassic (?) , Jurassic (?) . ] 

Jumbo dolomite member (of Talladega slate). 
Probably Paleozoic: Eastern Alabama. 
C. Butts, 1928 (.Ala, Geol, Surv. Spec. Rept. No. 14, map, p, 53). Jumbo dol. memb. 

of Talladega al.—Apparently lies several thousand ft. above the ferruginous ss. 
memb. of the Talladega, and several thousand ft. below top of the Talladega, being 
both underlain and overlain by ordinary phylllte of Talladega type. In at least 
one ploce this nicmb. consists of an upper dol. bed 60 ft. thick and -a lower dol. 
bed 20 ft. thick, the two .separated by a 40-foot bed of phylllte. Thickness at 
least 120 ft. Extends from N E ^ sec. 4, T. 23 N,, R, 16 E„ S. and W. to half a 
mile W. of ohl Jumbo post office. 

N a m e d for e x p o s u r e s a n d q u a r r i e s a t a n d n e a r J u m b o , Chi l ton Co, 

J u n c o s gabbro . 

Age ( ? ) : P u e r t o Rico. 

C. R. Fettke, 1924 (N. Y. Acad. Scl , Scientiflc aurvey of Porto Rico and Virgin 
Islands, vol. 2, pt. 2, p. 153, and Am. Inst. Mln. and Met. Engrs. Trans., vol. 70, 
pp. 1026-1042). 

Junction limestone. 
C. [R.] Keyea, 1924 (Pan-Am. GeoL, vol. 41, pp. 36, 301). Junction fm.—Laa., 200 

ft. thick, underlying Brush sh., overlying Bishop sss., and composing a middle fm. 
of Flaming Gorge series in Utah. Assigned to late Jurassic. [But Keyes also 
stated that It may correspond to MInnewaste Is., which is Lower Cre t Derivation 
of name not stated.] 

Acco rd ing to A. A. B a k e r , C. H : D a n e , and J . B . Rees lde , J r , 193<i (U. S. 
G. S. P . P . 183, c h a r t opp. p . 4 0 ) , t he se lss. a r e C u r t i s fm. ( U p p e r J u r a s s i c ) . 

J u n c t i o n Ci ty q u a r t z i t e . 
Pre-Ct in ibr ian (mkUlle H u r o n i a n ) : C e n t r a l n o r t h e r n Wiscons in ( P o r t a g e 

C o u n t y ) . 
S. Weidmnn. 1007 (Wis. Geol. N u t Hist. Surv. Bull 16, p. 91). Junction City 

qtzite.—Several separated areas of qtzite and qtzite schist exposed In vicinity of 
Junction City, I'ort,'tpe Co. The fm. varies rapidly from qtzite to sh. Approx. 
20O to nOO. possilily 1.000 ft. tliick. Base not exiiosed. May be same as Rudolph 
qtzite. Assigned tn lower Huronian (?) . 

C. R. Van llisc and C. K. Leith. 1911 (U. S. G. S. Mon. 52. chart opp. p. 598), 
assigned the qtzites and slates of north-central Wis. to middle Huroniau. 
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June Bell rhyolite. 
Ter t ia ry : Central northern Nevada (western part of Elko County). 
H. H. Rott, Jr., 1931 (Unlv. Nev. BuH., vol. 25, No. 5). June Bell rhyolite (Tert.) 

on surface Is limited to smaU area on June Bell claim in Gold Circle or Midas 
mining dist hut underground it Is more extensive. If extrusive it is older than 
Elko Prince rhyollte ; if intrusive it Is younger. 

Juniata coal measures. 
F. Piatt, 1877 (2d Pa. Geol Surv. Rept. He, pp. ixUi-xxx), appUed this name to 

the rocka in SW. Pa. underlying the Geneaee black sh. and overlying his MarceUus 
black sh. 

Juniata formation. 
Upper Ordovician (Richmond) : Central southern and eastern Pennsylvania, 

western Maryland, western Virginia, and eastern West Virginia. 
N. H. Darton, 1896 (U. S. G. S. Piedmont folio, W. Va.-Md., No. 28, and Franklin 

folio, W. Va.-Va., No. 32). Juniata fm.—Brownlah-red aas. alternating with red 
ahalea. Thicknesa 685 to 1,125 ft. Underilea Tuacarora qtzite and overUea Mar-
tlnaburg ah. Is basal part of Medina of early repts on this region. Asaigned to SU. 
[Derivation of narae not atated.] 

W. B. Clark, 1897 (Md. Geol Surv. vol 1, pp. 172-188). Juniata fm. (red Medina 
as.) of weatern Md. Is heat developed In Wills Mtn, NW. of Cumberland, where it is 
.550 ft. thick. Conalsts ot alternating shaiea nnd ssa. of deep red color. Named 
for typical occurrence on Juniata River in Pa. Assigned to Sil. 

Thisi fm. continued to be universally assigned to SU. (as was Medina group 
of N. Y.) until 1908, when R. S. Bassler (Econ. Geol., vol. 3, p. 510) classi
fied the fm. in Va. as Ord. and of Lorraine age. In 1909 (Sci., n. s.. voL 
29, pp. 353, 356, 415) A. W. Grabau correlated Juniata with Queenston 
sh. of westeru N. Y. ("of late Lorraine and Richmorid age"), and assigned 
both of those fms. to Upper Ord. The Tuscarora, however, he placed in 
Sil. Although no fossils were obtained from the rocks, the Juniata fm. 
of U. S. G. S. Mercersburg-Chambersburg folio. No. 170, 1909, was classified 
as Upper Ord. 

E. O. Ulrlch, 1911 (Geol. Soc. Am. Bull, vol. 22, pl 27), assigned the Juniata to 
Upper Ord. and the Richmond to SU.; and, although no fossils were obtained, this 
classification of the Juniata was foUowed by G. W. Stose in U. S. G. S. Pawpaw-
Hancock folio. No. 179, 1912. 

In 1913 (12th Int. Geol. Cong., pp. 593-666) E. O. Ulrlch assigned Juniata 
fm. (=Queenston sh.) to Richmond epoch and assigned the Richmond to 
SU. Grabau, however, the same year (Geol. Soc. Am. Bull., vol. 24, 
pp. 408-410) assigned Juniata (=Queenston and=Richmond) to Upper 
Ord. Ulrlch still classifies the Richmond group (and equlv. fms. in other 
parts of the country) as SU. In this he is followed by R. S. Bassler, 
R. Ruedemann, and the present N. Y. State and Pa. State Surveys. The 
U. S. Geol. Survey and geologists and'paleontologists in general assign the 
Richmond group and its equivalents to Upper Ord. Althougli the 
Juniata Is nonfossiilferous, its correlation with Richmond group appears 
now to be accepted by all writers. 

Juniata moraine. 
Pleistocene (Wisconsin stage) : Eastern Michigan (The Tliumb). Shown 

on in<u-uiiie map (pl. 32) In U. S. G. S. Mon. 53. Named for Juniata, 
Tuscola Co. 
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Juniata River series. 
Name proposed by P. Piatt (2d Pa. Geol. Surv. Rept. H, pp. 6, 8, 1875) 

for the Dev. coal beds of No. VIII, which he included in his HamUton 
series. 

J. P. Lesley, 1877 (2d Pa. Geol Surv. Rept. Hj, p. xxlil), applied Juniata River 
coal group to part if not all of his Hamilton sss., which occupied Interval btw. 
Genesee black shaiea above and Marcellus black shales below. 

Juniper andesltes. 
Age(?) : Northern CaUfomia (Lassen National Pa rk ) . 
H. Williams, 1932 (Callt Unlv, Pub,, BuU, Dept. Geol, Scl., vol 21, No. 8, pt). 

214-376, map). Juniper andesltes.—Pale-gray and dark blulah-gray platy and 
alabby pyroxene andesltes. Surround Juniper Lake on all but S. side and 
extend W. a distance of 4 ml OverUe Willow Lake basalts. 

Juniper Hlll formation. 
Upper Devonian: Central northern Iowa. 
A. 0. Thomas, 1925 (Iowa Geol. Surv. vol. 30, p. 116, footnote). Juniper Bill fm. 

introduced to replace Shefflcld fm. of Fenton, 1919, Sheffield being a misnomer 
for the rocks to which Fenton applied It, because the shales at ShefBeld arc 
much younger than the Upper Dev. beds which Fenton named Sheffield fm. 

Named for fact that Juniper HUl, about 1 rai. NW. of Rocltford Brick and 
Tile Plant, Floyd Co., is in raldst of numerous good exposures of the 
fm. 

See also under Sheffield fm. 

Jupiter formation. 
Silurian: Quebec (Anticosti Island). 
W. H. Twenhofel, 1928 (Canada Geol. Surv. Mem. 154, p. 26). 

Jupiter River formation. 
Silurian: Quebec (Anticosti Island). 
C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc Ara. BuU., vol 21, p. 713). 

Jura . 
Same as Jurassic. Chiefly employed by Europeans. 

Jurassic period (or system). 
The time (and the rocks) of the middle period of the Mesozoic era, 

succeeding Triassic and preceding Cretaceous. For deflnition see U. S. 
G. S. Bull. 769, pp. 62-64. 

Jurasslde revolution. 
A. Knopt 1924 (U. S. G. S. BuU. 782, p. 11). As has long been recognized and 

generally accepted, the folding of the Triassic and Jurassic rocks of Star Peak 
Range, Nev., took place In post-Jurassic time, most probably at end of Jurassic, 
contemporaneously with the revolution that affected Sierra Nevada region at this 
time—the great crustal disturbance that will here be termed Jurasside revolution. 

t jura t r ias . 
A term employed in early geologic repts to Include rocks of Jurassic and 

Trlassic age. 

Jurupa series. 
Paleozolc(?) : Southern California (Riverside County). 
J. W. Daly, 1935 (Am. Min., vol. 20, No. 9, pp. 838-647, map). Jurupa series.— 

Oldeat rocka of Jurupa Mtna. A thick aeriea of recrystallized aedlmentaries, 
divided into (descending) : Sky Blue Quarry Is., 600-1- ft.; Chino Quarry qtzite, 
75-1- f t ; Chino Quarry Is., 470-|- f t ; and an undiff. complex conaisting of 
3,700-1- ft. of qtzitea, achiata, and gneisses with small Is. lenses. Age undet; 
tentatively assigned to Paleozoic(t). 
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Jutten volcanics. 
Pre-Cambrlan: Ontario (Savant Lake area). 
G, Rittenhouse, 1936 (Jour. Geol, vol 44, No. 4, p. 456). 

K a a t e r s k l l l f o rma t ion . 

Upper Devonian : New York. 
B. WUlard, 1933 (Geol. Soc Am. BuU., vol. 44, No. 3, p. 498). suggested the use 

of Kaaterakill to replace Chadwlck's restricted Catsklll, for the red beds underlying 
the Catawissa and overlying the Oneonta, and advocated the continued use 
of CatskiU In the broad' sense, which "Is synonymous with Dev. red beds, 
continental" 

G. H. Chadwlck, 1933 (Am. Jour. Scl, 5th, vol, 26, pp. 480-^84). [See this entry 
under CatskiU fm.] 

K. E. Caater, 1934 (Bulla. Am, P a l , vol 21, No. 71, p. 26). [See this entry under 
CatskiU fm.] 

B. Willard, Jan. 1936 (N. Y. State Mus. Bull 307, p. 74, letter to G. H. Chadwlck, 
dated Mar. 4, 1^35). Kaatersklll is proposed for red saa. and ahalea now thought 
to be of Tully age, which make up a part of original Catskill group of Mather 
in CatskUl Mtns, N. Y. Their type Is the principal reddish 'and olive-gray sa. 
ledgea and aasoclated red shales overlooking the Kaatersklll clove on N. and 
making the falls of the Kaaterakill Fur thej fleld work may be necessary precisely 
to determine the s t r a t boundarlea of this memb., which la a conaplcuoua element 
In the aucceasion. [Chadwlck, on p. 99, shows Kaaterakill as underlying Onteora, 
as overlying Kiskatom, and as = TuIIy.] 

Kaau volcanics. 
Pleistocene (late) : Hawaii (Oahu Island). 
H. T. Stearns, 1935 (Geol nnd gd, water rea. Island of Oahu, Hawai i : Div, Hydrog. 

Bull 1). Kaau volcanics.—Tuff and basalt erupted from Kaau Crater. Included 
in lower part of Honolulu volcanic aeriea [q. v . ] . 

Eachess rhyolite. 
Eocene: Central Washington (Snoqualmie quadrangle). 
G. O. Smith and F. C. Calkins, 1906 (U. S. G. S. Snoqualmie folio, No. 139). Kachesa 

rhyolite.—'Thick flows of white or yellow rhyollte aggregating 0 to 4.000 ft. Well 
exposed on NE. side of Kachesa Lake. Is in part younger than Naches fm. and in 
part contemp. with the Naches, so that a heavy flow of Kachess is interbedded with 
the Naches ss. and basalt. 

Kaege l f a n g l o m e r a t e . 

See K a g c l fangl . 

K a g a w t m g beds. 
Upper Ordov ic i an :. O n t a r i o ( M a n i t o u l i n I s l a n d ) . 

A. F. Foerste. 1912 (Ohio Na t , vol. 13, p. 46), divided Richmond strata on Manitoulln 
Island into Waynesville beds or Lower Richmond and Kagawong beds or Upper 
Richmond, the former being correlated with Waynesvllle of Ohio and northern Ky,, 
the Kagawong faunas being distinctly younger than Waynesvllle of Ohio. The 
fossil zones are described. Total thickness of this upper part of Richmond, from 
Stromatocerium reef to base of Clinton, varies apparently from 45 to 80 ft. on 
Manitoulln. Exposed at Kagawong, Malntoulln Island. 

I n 1924 ( C a n a d a Geol. Su rv . Mem. 138) F o e r s t e c o r r e l a t e d h i s K a g a w o n g 

merab . of R i c h m o n d fm. w i t h W h i t e w a t e r a n d S a l u d a of SW. Ohio . 

t K a g a w q n g m e m b e r (of C a t a r a c t f o r m a t i o n ) . 

S i l u r i a n ( e a r l y ) : O n t a r i o ( G e o r g i a n B a y r e g i o n ) . 

M. Y. Williams, 1913 (Ottawa Nat., vol, 27, pp, 37-38). Kagawong member.— 
Red clay sh., which forras upper inemb. of Cataract fm. In Georgian Bay region. 
Well exposed along road btw. villages of Kagawong and West Bay, at a locality 
NE. of Kagawong Lake, on Manitoulin Island Is overialn by about 6 ft. of green 
sh., which appears to grade upward Into the argll l dol of Lockport fm. At 
Cabot Head prohably 16 ft. of firm red shales underlie soft red clay sh. slrallar to 
that on Manitoulln Island. Firm red sh. containing Bryozoa overlie-Manitoulln 
dol. along S. side of Georgian Bay. According to interpretation of writer, all the 
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red ahalea are to be Included In Kagawong memb. The age and complete s t r a t 
relations of a considerable thickness of gray to preen shales, occurring above the 
red shales at Cabot Head, are not yet definitely deterralned, although they may, in 
part at least, represent a later phase of Kagawong sedimentation. They are over
lain by about 6 ft. of green sh. beneath arglll. do l of Lockport age, as Is the case 
with the Kagawong sh. on Manitoulln Island. 

I n 1914 ( C a n a d a Geol. Su rv . S u m m . Rep t . for 1913, pp. 179^188) M. Y. 
W i U i a m s used G r a b a u ' s n a m e C a b o t ' B e a d sh . t o r ep l ace K a g a w o n g , 
"p reoccup ied by F o e r s t e ' s use of t h e n a m e for a n u p p e r R i c h m o n d 
m e m b e r . " 

Kage l f a n g l o m e r a t e . 
Q u a t e r n a r y : S o u t h e r n CaUforn ia ( S a n Gabr ie l M o u n t a i n s ) . 

M. L. HUl, 1930 (Call t Unlv. Pub.. Dept Geol Sci. Bull , vol. 19, No. 6, pp. 141, 144). 
Kagel fm.—The younger and topographically lower Quat. fangl, in which Kagel 
Canyon la being dlaaected. Composed of subangular and poorly sorted fragments 
of gneiss and granitic rocks up to 2 ft. dlam. Is not so brown ?n color as the 
older Lopez fangl Overlies Saugus fm. with angular uncon. 

K a g e y s and . 

A s u b s u r f a c e sand , of P e n n . ( ? ) age, in S t e p h e n s Co., s o u t h e r n Okla. , l y ing 

a t 2,300 ft. d e p t h In E m p i r e pool, t h e B l a y d e s s a n d ly ing a t 2,200 ft . a n d 

t h e Maloney a t 2,600 f t 

K a i b a b l i m e s t o n e . (Of A u b r e y g roup . ) 
P e r m i a n : N o r t h e r n Ar i zona , s o u t h e r n U t a h , a n d s o u t h e a s t e r n N e v a d a . 

N. H. Darton, 1910 (U. S. G. S. Bul l 435. pp. 21, 28, 32) . Kaibab I s — t o p tm. 
of Aubrey group. Heretofore called "Aubrey" Is. Overlies Coconino ss. and 
underlies "Moencopie fm." of Ward. Caps Kaibab Plateau, on N. side of Grand 
Canyon. According to Waleott (G. S.. A. Bull , vol. 1, 1890, p. 50) the Is. Is 805 
f t thick on E. side of Kaibab Plateau, and according to Gilbert (Rept. U. S. Geog. 
Surv. W. 100th Mer., vol. 3, Geol, 1875, p, 177) It reaches its max. of 820 tt. 
on lower part of Kanab Creek, where It contains ranch chert, which locally In upper 
beds amounts to half of the rock. At Grand Canyon Station It is neariy 875 ft. 
thick; at other places 100 to 410 ft. 

L. F. Noble, 1928 (U. S. G. S. P. P. 150, p. 41). Coraplete section of Kaibab Is. 
is exposed in Kaibab Gulch (a deep canyon cut entirely across N. part of Kaibab 
Plateau), 8 ± ml. SW. of abandoned settlement of Parla, Utah, about 8 ml. N. of 
Ariz. line. Here the Kaibab beds can be seen resting on Hermit sh. and overlain 
by Moenkopl fm. The section In Kalbah Gulch is therefore proposed as the type 
section, because it is only aectlon of Kaibab Is. in type area that is known to be 
complete. [This is now recognized by U. S. G. S. as type section.] 

K a i l u a vo lcan ic s e r i e s . ? 

T e r t i a r y a n d poss ib ly e a r l y P l e i s t o c e n e : H a w a i i ( O a h u I s l a n d ) . 
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii : Div. Hydrog. 

Bull 1). Kailua volcanic series.—Composed of amygrlaloldal basalt and ita feed
ing dlkea or dike complex. The baaalt flows are of pahoehoe and aa basalt up to 
60 f t thick. The clinker beda In the aa flows have been cemented Into hard 
breccia. Quartz geodes are not uncommon and numeroua'semlprecloua gems have 
been cut from Its minerals. The rocks are distinctly metamorphosed; and the 
vesicles flUed with secondary minerals. The aoiirce of the flow Is a little NE. 
of tbe rift that supplied the Koolau volcanic series, which overlies Kailua series 
without any apparent uncon. The Kailua series is never In contact with Waianae 
volcanic seriea, but It Is correlated with lower basalt inemb, of Waianae .series. It 
forma the low hllla surrounding Kailua btw. Kaneohe and Walmanalo. 

K a i m u k i vo lcan ics . 

P l e i s tocene ( l a t e ) : H a w a U ( O a h u I s l a n d ) . 

C. K. Wentworth, 1926 (Bernlce P. 'Blshop Mua. BuU. 30, pp. 40, 42, 44), Kaimuki 
baaalt.—Varlea frora a denae rock nearly free from vesicles to very scoriaceous 
material with abundant cavities 2 centimeters In dlam. Extruded from sraall crater 
that occupies center of Kalrauki spur and no part of flow extended more than 1 ^ rai. 
from rent. Seema to be younger than Diamond Head tuff. 
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H. T. Stearns, 1936 (Geol. and gd. water rea. Island of Oahu, Hawaii : Dlv, Hydrog, 
Bull, 1). Kaimuki volcanica.—Chiefly basal t ; some cinders and spatter. Overlies 
Diamond Head tuff. Included In middle part of Honolulu volcanic seriea [q. v . ] . 
P^oi'ina Kalmukl HUI. Asaigned to late .Pleiat 

tKainozolc. See Cenozoic, the modern name. 
Kaiparowits formation. 

Upiier Cretaceous: Central southern Utah (Kaiparowits Plateau region). 

H. B. Gregory and R. C. Moore, 1931 (U. S, G. S, P. P. 164). Kaiparowits fm.— 
Chiefly flne-gralned drab arkose aa., compoaed of quartz, orthoclase, alblte and 
hiotlte cemented by lime. Within and btw. the ss. beds lie tbln, flat lenses and 
stub-ended lenses of all.izhtly raore flrmly cemented sand grains, commonly of lighter 
color, aome of tbem buff or yellow. The fm. also .contains lenses, imncakes. flattened 
balls, and irregular beds, some traceable 100 ft,, of brown, gray-green, and white 
sandy la, ; sorae thin lenses of nearly pure Is,; also lenses of Is. cgl of concre
tionary balls and irregular chunks of la. mingled with aand. Thlckneas 2,000± 
ft, Uncon, underilea Waaatch fm, (Eocene) and overUes Wahweap ss, on 
Kaiparowits Peak and Table CUff, 

K a k a b e k a f o r m a t i o n 
P r e - C a m b r i a n : O n t a r i o . 

T. L. Tanton, 1931 (Canada Geol, Surv. Mem. 167, p. 25), 

Kalama volcanics. 
Latest Pleistocene or Recent: Hawaii (Oahu Island). 
H. T. Stearns, 1935 (Geol, and gd, water res. Island of Oahu, Hawaii : Div, Hydrog. 

Bull. 1). Kalama voloanics.—Ba.salt (aa lavu, petrographlcally an ollvinei 
basanlte) and pyroexplosion deposits erupted from Kalama Crater. Included in 
upper part of Honolulu volcanic seriea [q. v . ] . 

Kalamazoo morainic system. 

Pleistoceue (Wisconsin stage) : Southern Michigan, northern Indiana, and 
possibly northern Illinois. Shown ou moraine map (pl. 32) In U. S. 
G. S. Mon. 53 and oir raoralne raap In P. P. 106. Named for Kalamazoo, 
Mich. In some earlier repts called Kalamazoo moraine. 

Kalihi volcanics. 

Pleistocene (late) : Hawaii (Oahu Island). 

H. T. Stearns, 1935 (GeoL and gd. water res. Island of Oahu, Hawaii : Dlv. Hydrog. 
Bull. 1). Kalihi volcanics.—Chiefly baaalt. Included in lower part of Honolulu 
volcanic series [q. v . ] . Occura near head of Kalihi Valley. 

Kalkberg limestone. 

Lower Devonian; Eastern and east-central New York. 

G. H. Chadwlck, 1908 (Set, n. s., voL 28, pp. 348-348). Kalkberg Is. is proposed 
to cover certain layers heretofore Included variously by writers with the beds 
above (New Scotland) or below (Coeymans), and carrying a mixed fauna, highly 
developed and eiceUently siliclfled on Catsklll Creek [Greene Co.], where the 
beda ahow numerous tbln parallel seams of black flint nodules. The name 
Kalkberg (Ume bill) is local Dutch designation for the Helderbergian rldge, 
and la pronounced Collak-barrakh. [Thickness not stated.] 

The commonly accepted classiflcation of Helderberg group in N. Y. is 

(descending) Becraft, New Scotland, Kalkberg, and Coeymans lss. 

W. Ooldring, 1981 (N. Y. State Mus. Hdb. 10, p, 373). gives thickness of this Is. 
a t type loc. as 25 to 4 0 ± ft., and as 20 ft. in Helderberg area. 

Kalorama member. 

Pleistocene: Southern California (Ventura County). 

E. D. Pressler, 1929 (Unlv. Callt Pub. Bull. lOept Geol. Scl , vol. IS. No. 13, pp. 
325-346). Kalorama memb. (also Kalorama horizon).—Lower part of Las Posas 
fm. Contains a marine Pleist. fauna, but of cooler water thuii overlying Long 
Canyon memb. Correlated with Saugus fm. Is of approx. same age aa or 
slightly older than Lower San Pedro Pleist. 
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[ D e r i v a t i o n of n a m e no t s t a t e d . ] 

T. L. Bailey, 1935 (Geol. Soc. Ara. Bul l , vol. 48, No. 3, p. 492). Presslcr'a 
Ktilorama memb. of Las Posas fm. contains a typical Santa Barbara fauna, and 
Is here Included in Santa Barbara fm., which ia now tentatively classlfled as 
Lower Pleis t and Upper PUo. 

K a l t a g f o r m a t i o n . 

U p p e r C r e t a c e o u s : S o u t h w e s t e r n A l a s k a ( N u l a t o - N o r t o n B a y d i s t r i c t . 

L o w e r Y u k o n R i v e r r e g i o n ) . 

O. C. Martin, 1928 (U. S. G. S. BulL 778, pp. 895-412, chart opp. p. 474). Upper 
Cret. of lower Yukon region divided into 4 conformable fms. (descending), Kaltag 
fm., Nulato fm., Melozi tm., and Ungnlik cgl. The Kaltag conalats of 800-)- t t 
of coal-bearing rocks (freshwater aa., sh., and coal beda with possibly aome thin 
marine membera) containing fosail planta, freah-water invertebrates, and perhaps 
a few marine invertebrates. Named for exposures on NW. bank of the Yukon 
btw. Kaltag and the WiUiams mine. 

See u n d e r S k a k t o l i k g r o u p . Also see U. S. G. S. P . P . 159, 1930. 

K a m a n a i k l b a s a l t . 

Plei .stocene ( l a t e ) : H a w a U ( O a h u I s l a n d ) , 

H. T. Stearns. 1935 (Geol. and gd. water res. Island of Oahu, Hawai i : Dlv. Hydrog. 
Bull. 1) . Kamanaikl basalt.—Freah, dark-gray, aUghtly veaicular baaalt. Forms 
a V-shaped flII In Kamanaikl Valley SE. of Kamanaikl trlangulation station a t 
altitude of 750 f t , and occurs In patches at other localitlea in this and adjacent 
valleya. Included In middle part of Honolulu volcanic aeriea [q. v . ] . 

K a m e h a m e b a s a l t . 

R e c e n t a n d l a t e P l e i s t ocene ( ? ) : H a w a i i ( M a n n a L o a a n d K l l a u e a ) . 
H. T. Stearna, 1926 (Geol. Soc. Ara. Bul l , vol. 37, p. 151) and 1930 (U. S. G. S. 

W: S. P. 616, p. 69). Kamehame basalt aaslgned to Recent and late Pleistocene (? ) . 
H. T. Stearns, 1935 ((3eoI. and gd. water rea. Island ot Oahu, HawaU : Dlv. Hydrog. 

Bull. I t Kamehame basalt.—Comprlaea all lava flows and aah deposits from 
Manna Loa and Kllauea which Ue above the ash memb. a t top of Pahala baaa l t 
Thickness 6 to 800 ft. The lower part was depoalted In prehistoric times, the 
upper part In historic times. The ash beda vary In thicknesa from a few Inches 
to several ft. The lavas consist of approx. equal amounts of aa and pahoehoe. 
Named for Bkaniehame HUl, 3',4 ml. S. of village of Pahala, where a prehistoric 
lava flow entered the sea. 

K a m i a h volcanics . 
T e r t i a r y ( p r o b a b l y Miocene or Ol igocene) : N o r t h e r n I d a h o (Orofino 

r e g i o n ) . 
A. L. Anderson, 19.30 (Idaho Bur. Mines and GeoL Pam. 34). Kamiah voloanics.— 

A thick series of andesltic and latltlc lava which heretofore had not been recog
nized In this part of Idaho, although rocks of apparently similar character a re . 
widely distributed over south-central part of state. In other localitlea theae 
rocks have been assigned to Mio., with lower par t probably Ollg., but tlfclr age 
In this region cannot be accurately flxed. They reat on eroded surface of quartz 
diorite, of probable late Jurassic age, and were much eroded before Columbia 
River basalt (upper Mio.) welled up about them. They are represented In out
line and area by Kamiah Buttes, about 12 m l S. of town of Kamiah. The Buttes 
cover about 22 sq. ml. and rise to max. height of 1,000 ft. above plateau surface. 
The rocka arc easentially horizontal. Most of flows of Kamiah Buttes have 
composition of andeaite with a t leaat one of quartz latite. Most of the. andesltes 
are grayish and vesicular, but some are reddish. 

Ka min i s g r a n i t e . 
P r e - C a m b r i a n : M a n i t o b a . 

E. L. Bruce, 1918 (Canada Gcol. Surv. Summ. Rept. 1917, pt. D, p. 6 ) . 

K a m i n i s t i k w l a g r o u p . 
P r e - C a r a b r l a n : C a n a d a ( R a i n y R i v e r d i s t r i c t ) . 

T. L. Tanton, 1927 (Geol. Soc. Am. BulL, voL 38, p. 114, abstract) . The Kamini-
atikwia group (Upper Copper-bearing series of Logan), a granite Intrusive, ia dlvlsi-
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hie into following 3 scries (descending) Osier aeriea, Sibley seriea, and Animikie 
aeriea. Reata with great uncon. on Basement Complex. [All of deflnition. Type 
locaUtles not stated.] 

See also Kaministiquia fm. 
T. L. Tanton, 1927 (GeoL Soc Am. BuU., vol. 38, p. 739), and 1931 (Canada Geol. 

Surv. Mera. 167, p. 57), gave additional Information. 

Kaministiquia forraation. 
Age ( ?) : Western Ontario. 
Cambrian according to Chapman (Canada Inst., n. s., vol. 8, pp. 186-190, 

1863); Algonkian (Huronian) according to Waleott (GeoL Soc. Am. Bull., 
vol id, p. 222, 1899) ; same as Keweenawan according to W. 6 . MiUer 
ana C. W. Knight (Ontario Bur. Mines Rept., vol. 22, pt. 2, chart opp 
p. 126, 1914). 

See also Kaministikwia group. 

Kamishak chert. 
Upper Triassic: Central southern Alaska (Ckxjk Inlet region). 
Q. C. Martin and F. J. Eatz, 1912 (U. S. Q. S. BulL 486, p. 47, table opp. p. 80, map, 

etc.). Kamiahak chert—Thln-bedded chert, black calc. sh., and Impure Is.; the 
chert and la. generaUy black, green, or dark red when fresh, but weather to lighter 
shades. Complexly crumpled and faulted, cut by araaU calclte veins, and Intruded 
hy quartz diorite. TypicaUy exposed on W. shore of Kamishak Bay, especially in 
vicinity of Bruin Bay. Total thicknesa unknown; at Ursus Cove it probably ex
ceeds 2,000 ft. and may be much greater. Contains Upper Trlassic invertebrates. 

Kamloops volcanic group. 
Miocene or OUgocene: British Columbia. 
R. A. Daly, 1013 (12th Int Geol. Cong. Guidebook 8, p. 118), and C. W. Drysdale 

(p. 241 of book cited). 

Kamouraska formation. 
Cambrian ( ? ) : Quebec. 
J. A. Dresser, 1912 (Canada Oeol. Surv. Mem. 85, p. 14). [Aaaigned to Camb,, but 

later repts by others question the age.] 

tKanab sandstone. 
Jurassic (?) and Upper Triassic: Southwestern Utah (Kane County). 
E. Huntington and J. W. Goldthwalt, 1903 (Jout GeoL, voL 11, pp. 48-«3), divided 

the rocks btw. (^)lob [Navajo] ss. above and Shinarump cgl below Into Upper Kanab 
(red ss.) and Lower Kanab (red sss. and sh), and also designated the Upper Kanab 
as Kanab aa. In 1904 (Harvard CoU. Mus. Comp. Zool Bull, geol. ser., vol. 6, 
p. 203, pl. 7) they restricted Kanab aa. to their Upper Kanab (which they described 
as consisting of 1,750 ft of hard red as., often cross-bedded, with a thin series of 
weak beds at base) and named their Lower Kanab (Upper Triassic) the Painted 
Deaert ahales. 

A. A. Baker, C. H. Dane, and J. B. Beeslde, Jr., 1936 (U. S. G. S. P. P. 183, chart 
opp. p. 33), show Kanab ss. of Huntington and Goldthwalt's 1904 rept 18== lower 
part of Navajo ss. and upper part of Chinle fm. 

Kanab limestone. 
Narae proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 66, 1986, p. 216) to 

replace Kaibab Is,, which was introduced in 1910 to replace "Aubrey 
Is.," the term Aubrey being adopted in the broader sense in which it had 
been used for many years. Derivation of name not stated. 

Ktinaka formation. 
Mississippian: Northern California (Colfax region). 
H. Q. Ferguaon, 1929 (Am. Inat. Mln. and Met. Engra. Pub. 211, p. 4). Kanaka fm.— 

Chiefly Interbedded dark-colored slates and chlorltic greenstones (the latter largely 
andesltic tuffs and brecciaa), with a cherty memb. [200 to 300 ft. thick] toward 
middle of fm., and a baaal conglomeratic memb. [200 to 350 ft. thick]. Contains 
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some beds that are Interpreted as flows, and possibly In part Intrusive sheets, of 
andesite and dacite. Thickness of fra. probably nearly 2,000 ft. Conformably 
underlies Relief qtzite and overllea, probably uncon., Tightner fm. Named for ex
posures In valley of Kanaka Creek, Sierra Co. Extends from Oregon Creek to 
South Yuba. 

Kanawha black flint. (In Kanawha formation.) 
Pennsylvanian: Northern West Virginia. 
I. C. White, 1891 (U. S. G. S. Bull. 65, p. 98). Kanawha blaCk flint.—Beneath Ma

honing ss., and forming basal beds of Elk River series, are shales, 0 to 50 ft. thick, 
containing (along Great Kanawha River, on Elk River, and at other places) a 
peculiar deposit known locaUy as "Black Flint." It is usually of dark or bluish 
color, but in places is light-colored; is 5 to 16 ft. thick, and contains marine fossUa. 

This bed is in upper part of Kanawha fm., lying 80 to 150± f t below Home-
wood ss. memb. 

Kanawha formation. (In Pottsville group.) 
Pennsylvanian: West Virginia and adjacent parts of Virginia and Kentucky. 
M. R. CampbeU and W. C. MendenhaU, 1896 (U. S. Q. S. 17th Ann. Rept., p t 2). 

Kanawha fm.—Great maaa of coals, shales, and sss., 1,160 to 1,200 ft. thick, under
lying Charleston ss. and overlying Fayette ss. Includes [Kanawha] black flint at 
top. Coraplete section expoaed In hills N. of Kanawha Falla, W. Va. 

M. R. Campbell, 1001 (U. S. G. S. Charleston folio, No. 72). Kanawha fm, underUes 
Charleston ss. and overUes Sewell fra. 

M. R. Campbell, 1902 (U. S, G, S. Raleigh folio. No. 77). Kanawha fm. Is overlain 
by Charleston ss. and underlain by NuttaU ss. lentU of SeweU fm. 

I. C. White, 1908 (W. Va. Geol. Surv. vol. 2A). Kanawha aeries or Upper Potta
ville,—Includes all beds btw. top of Roaring Creek (Homewood) ss. and top of 
Nuttall sa. [This Is deflnition of Kanawha "group" that Is still followed by W. Va. 
GeoL Survey.] 

tKanawha series. 
tKanawha River series. 
tKanawha River (3oal Series. 
tKenawha Coal Measures. 
fKenawha River system. 

In some early repts the name "Kenawha River system" was appUed to 
rocks In W. Va. and Pa. that Included Pottsville group, Mauch Chunk sh., 
and Greenbrier (tMountain) is. of present repts ; the name "Kanawha 
series" was applied to AUegheny fm. and most of PottsviUe group of 
present terminology; and the names "Kanawha River series," "Kenawha 
Coal Measures," and "Kanawha River Coal Series" were appUed to mid
dle part of Pottsville group as now recognized in W. Va., or to approx. 
the New River "group" of the present W. Va. Survey classification. 
These usages of Kanawha were, however, long ago abandoned. 

tKanawha Palls rock. 
A name that has been applied locaUy to Homewood ss. memb. In southern 

W. Va., because It forms the Kanawha Falls In Kanawha River. 

Kandik formation. 
Lower Cretaceous: Northeastern Alaska (Eagle-Circle distr ict) . 
J. B. Mertle, Jr., 1930 (U. S. G. S. Bull. 816, p. 138). Kandik ^m.—Narae applied 

(by E. Blackwelder in unpublished notes) to the Lower Cret. rocks of the upper 
Yukon, which are typically exposed in valley of Kandik River from the Yukon NE. 
probably to the bdy. Mainly a monotonous sequence of black arglll. aL and thin 
ass. No calc. sh.. Is., chert or sllicioua si. seen. Liea everi'where uncon. on 
pre-Jurnasic rocks, the Jurassic being absent. Believed to underlie uncon. the 
Upper Cret. rocka. Name Is Intended to include all Lower Cret. aed. rocka of the 
region, but It seems highly probable only ss., si., and cgL are represented. Thick
ness 2,400-]- ft. Lower Cret fossils. 
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Kane, limestone. (In Allegheny formation.) 
Pennsylvaniau: Central northern Pennsylvania (Elk County). 
C. A. Ashburner, 1885 (2d Pa. Geol. Surv. Sept. B„, pp. 72, 73). Kane la,, also 

Kane Quarry (Ferriferoua) i«.—Rotten greenish-gray Is., 3 ft. thick, forming upper 
bench of Ferriferous. Quarried at Gen. Kane's quarry, W. of road leading from 
CathoUc Church to J. Plstner's, Elk Co. Separated frora bottom bench of Fer
riferous Is. by 8 ft. of gray sh. and 1 ft. of Iron ore. 

Kane sand. 
A subsurface sand of Upper Dev. age in western Pa. Is older than Brad

ford sand group, and has been placed below Elk sand in some repts, but 
Pa. Geol. Surv., 4th ser.. Bull. M19, 1933, plates, places 1st Kane, 2d 
Kane, and 3d Kane sands of McKean C!o., Pa., higher than 1st Elk, 2d 
EU£, and 3d Elk. J . D. Sisler stated (p. 28 of Bull. M19) "the Kane of 
Bradford dist. does not correlate with Kane sand of Kane dist." [Mc
Kean Co.]. In W. Va. the name has been applied to sand said to be of 
Portage age. 

Kanektok silts and gravels. 
Pleistocene: Central southern Alaska. 
J. E. Spnrr, 1900 (U. S. G. S. 20th Ann. Rept, pt. 7, p. 177). Kanektok sUta and 

gravela, Pleist, extend along lower course of Kanektok Blver to Oklune Mtna and 
farther up Kanektok River. 

Kaneohe volcanics. 
Pleistocene (late): Hawaii (Oahu Island). 
U. T. Stearns, 1935 (GeoL and gd. water res. Island ot Oahu, Hawaii: Dlv. 

Hydrog. Bull 1). Kaneohe volcanics.—Chiefly baaalt. Included in lower part 
of Honolulu volcanic series [g. v.]. Type loc. on main highway 2 mi. S. of 
viUage of Kaneohe. 

Kangaroo formation. 
Permian and Pennsylvanian (?) : Central Colorado (Monarch-Tomichi 

region). 
R. D. Crawford, 1913 (Colo. Geol. Surv. BuU. 4, p. 70). Kangaroo fm.—Qtzites, 

cgls., and metamorphosed shales; generally gray, often with brown, blue, or Ught-
green tones; cgl at base. Thickness 3,000 ft Includes all sed. rocks In dist. 
above Garfleld fm., upon which it Ues with uncon. Named for Kangaroo Gulch, 
Monarch dist 

Kankakee Umestone. 
Silurian (early) : Northeastern, central, and western Illinois, and eastern 

Missouri (north of St. Louis). 
T. E. Savage, 1916 «^ol. Soc. Ara. Bull, vol. 27, pp. 306-324). Kankakee Is., new 

name for 20 to 39 ft. of hard gray to brown Is., of Brassfleld age, in NB. Il l , 
western III, and eastern Mo. N. of St. Louia. Contemp. with Sexton Creek Is. of 
SW. 111. and eastern Mo., but deposited In separate basin. Uncon. overlies 
Edgewood Is., which includes Platymerella manniensis zone at top. WeU developed 
and clearly exposed along Kankakee River about 5 ml S. of Eichey [Macon Co., 
central HI.]. 

T. E. Savage and M. L. Nebel, 1923 (III. Geol. Surv. Bull. 43, pp. 22-72). Kankakee 
Is., relatively pure nonmag. Is. 0 to 60 ft thick, was deposited at about same 
time as Sexton Creek la. ot SW. IU. but In a sea that Invaded from B. or NB. and 
extended aa far aa C âlhoun and Jeraey Countlea, IU. 

D. J. Fisher, 1925 (III. Geol Surv. Bull 51). Kankakee fm., 20 to 70 f t thick 
In Joliet quad., NE. Ill, Includes all rocks lying above base ot Platymerella man
niensis zone and below Niagaran dol. Rests uncon. on Edgewood fm. Is top 
fm. of Alexandrian aeries. (Thia deflnition placed Platymerella mannienaia zone 
In Kankakee. It had previously been included in Edgewood Is.] 

T. K. Savage, 1926 (Geol. Soc Ara. Bull., vol. 37, pp. 617-526, 533). Kankakee 
(Braaafield) la. ot NE. III. Includes Platymerella mannienaia zone, rests uncon. 
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on Edgewood la. and Is overlain uncon. by Joliet la. (of early Lockport age), 
Clinton being absent. Is same as "Waucoma Is." [which has priority over Kanka
kee, and is an Iowa name]. 

T. E. Savage, 1926 (IU. State Acad. Scl. Trans., vol. 19, pp. 286-287). Sexton 
Creek (Brasaftetd) la. extends as far N. as Belvidere, near N. border of State [in 
McHenry Co.]. 

A. C. Trowbridge et al., 1935 (Rept 9th Ann. Field Cont Kans. (Jeol. Soc, p. 48). 
Savage determined hia Waucoma to be same aa Kankakee, the earlier name, and 
Kankakee ia now applied In NW. HI. [Waucoma haa priority, but is an lown name, 
while Kankakee Is an III. name.] 

A. II. Sutton, 1935 (Rept. 9th Ann. Field Cont Kans. GeoL Soc, pp. 270-274). 
Kankakee fm., top fm. of Alexandrian series In NE. and NW. I l l Conslsta of 
20 to 70 ft. ot purpllah-gray, white, buff, brownish, or yellowish-brown Is. and 
do l In layers 3 to 36 In. thick. Commonly cherty In NW. IU. and Iowa. Includes 
Platymerella manniensis zone at base. OverUes Edgewood Is. and underlies Joliet 
la. Is correlated with Wuucoma (Kankakee) ot Iowa, the Byron of Wla., the 
Brasafleld of Ind., Ohio, Ky., and Tenn., and the Sexton Creek ot southern 111. 

See also under Sexton Creek Is. 

Kankakee torrential deposits. 
Pleistocene: Illinois. See L. F. Athy, 1928 (111. Geol. Surv. BuU. 65, p. 66). 

Kano quartz diorite. 
Jurassic (?) : British Columbia. 
J. D. MacKenzie, 1916 (Canada QeoL Surv. Mem. 88, p. Bl). 

Kanouse sandstone. 
Bliddle Devonian: Northern New Jersey and southeastern New York. 
H. B. KUmmel, 1908 (U. S. O. S. Franklin Furnace folio. No. 161). Kanouse aa. 

Introduced to replace [objectionable] name "New Foundland grit. " Thick-bedded 
flne-gralned cgl below and greenish sa. above. Thickness 215 ft. Underlies 
Pequanac [Cornwall] sh. and rests on Decker is. Carries Onondaga fauna. Ex
posed in vaUey W. of Kanouse Mtn [Passaic Co.], N. J. 

Kansan stage of glaciation, also Kansan drift (Pleistocene). 
Kansan drift is name applied to second drift of eastern, as well as west-

erUi part of area covered by Laurentide ice sheet; the name Kansan stage 
being applied to the time during which this drift was deposited. The 
drift was named for its development In Kansas. The name Kansan 
was originally applied by T. C. Chamberiin (Geikie's Great ice age, 
3d ed., 1894, pp. 724-775, and Jour. Geol., vol. 3, pp. 270-277, 1895) to 
oldest drift of western or Keewatln part of Laurentide ice sheet, the 
name "East lowan" being appUed to the second drift ; but in 189(5 
(Jour. Geol., vol. 4, pp. 872-876) ChamberUn, as the result of further 
studies, shifted the name Kansan to the second drift (which is the drift 
that covers NE. Kansas) , and shifted the name lowan to a younger 
drift. The Kansan drift overUes Aftonian soil and interglaclal deposits 
and underUes Yarmouth interglaclal deposits. 

Kansan period. 
Penn.sylvanian: Kansas. 
L C. Wooster, 1906 (Kans. Acad. Sci. Trans., vol 20, p t 1, pp. 75-82), divided 

Carbt of Kans. into (descending) Permian period, Coul Measures or Kanaan 
period, and Mlasiaalpplan period; and divided his Kanaan period into Upper Coal 
Measure or Upper Kanaan epoch (from top of Elmdale fm. to top of lola la.) 
and Lower Coal Meaaure or Lower Kanaan epoch (frora top ot lola la. to base 
of Cherokee sh.) . 

t K a n s a s onyx . 
P o p u l a r u a m e for Med ic ine Lodge gyp. w h e r e q u a r r i e d In B a r b e r Co., K a n s . 
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tKansas O t y ooUte. 
Pennsylvanian: Northwestern Missouri. 
G. C. Broadhead, 1886 (St Louis Acad. Scl. Trans., vol. 4, p. 483). The oolitic Is. 

In Coal Measures of Miami and FrankUn Counties, Kans,, very much resembles 
Kansas City ooiite, but is probably a different stratum, higher in the series. 

Is upper par t of Drum Is. memb. of K.insas City fm. and same as Kansas 
City is. of GaUaher, according to H. Hinds and P. C. Greene, 1915 
(Mo. Bur. Geol. and Mines, vol. 13), but is older than Drum Is., accord
ing to N. D. Newell, 1935 (Kans. Geol. Surv. BuU. 21, pp. 35, 40), and 
is upper part of WestervUle Is., the lower (nonoolltic) par t being called 
"Bull ledge" a t Kansas CHty. 

B. C. Moore, 1936 (Kans. GeoL Snrv. BuU. 22, pp. 95, 100, 262). ^Kansas City oolite 
of Broadhead refers to beds now classed as WestervUle Is. and Js abandoned. 

tKansas City limestone. 
Pennsylvanian: Northwestern ]iIIssouri 
J. A. GaUaher, 1898 (Mo. Geol. Surv. Blen. Rept., p. 61), and 1900 (Mo. GeoL 

Surv. vol. 13, p. 206), used Kansas City Is. for a bed of Is. in Upper Coal Measures 
of Mo. btw. coals Nos. 5 and 6, which la same aa tKansas City oolite of repts, 
and compoaea upper part of Drum Is. memb, of Kansas City fm. of Hinds and 
Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13), who divided Drum la. Into 
two beds separated by tbln sh., the upper bed being the "ooUtIc ledge" and tbe 
lower bed the "BuU ledge" of repts. According to B. C. Moore (1938), however, 
the Drum of Hinds and Greene Is WestervUle Is., and true Drum is younger. See 
Kana.-Nebr. chart compiled by M. G. WUmarth, 1936. 

Kansas City group. (In Kansas.) 
Kansas City formation. (In Missouri and Iowa.) 

Pennsylvanian: Northwestern Mlssonri, eastern Kansas, southeastern 
Nebraska, and southwestern Iowa. 

H. Binds, 1912 (Mo. Bur. (Jeol. and Mines vol. 11, p. 7). Kanaaa City la.—Basal fm. 
of Missouri group, extending from top of lola Is. memb. down to base of Hertha la. 
memb. Underlies Lansing fm. and overlies Pleasanton fm., of Des Moines group. 
Thickness 225 ft. at Kansas CMty, 200 ft. in Harrison Co. and at Leavenworth, 
and 185 ft. near St. Joseph. Very thick lss. Interbedded with ah. [See also Hinds 
and Greene, Ho. Bur. Oeol. and Mines vol. 13, 1916.] 

The foregoing was commonly accepted definition of Kansas City group 
untU 1932. 

R. C. Moore, 1932 (Kans. (3eol. Soc 8th Ann. Field Cont Guidebook, Aug. 28 to 
Sept. 3, pp. 91, 97). In reclassification of Penn. system of Eans. the term Kansaa 
City group is tentatively proposed to apply in a restricted sense to the mainly sh. 
unit which occurs btw. top of WInterset Is. and base of Wyandotte la. It Includes 
(descending) Lane ah. [restricted], lola la., Cbannte ah.. Drum Is., and Cherryvale 
sh. [This definition excluded from lower part the Winterset Is., Galesburg sh., 
Bethany FaUs Is., Ladore sh., and Hertha Is.] 

E. C. Moore and G. E. Condra, Oct. 1932 (Revised classiflcation chart of Penn. rocks 
of Kans. and Nebr.), again redeflned Kansaa City group, by drawing its top at base 
of Plattsburg Is. and its base at top of Winterset is., the Winterset and imder
lylng beds formerly Included in the Kansas City being included in their Bronson 
group. This restricted deflnition of Kansas City was followed by Moore in bis 
1936 and 1936 classifications. According to Moore the ao-caUed lola Is. of Hinda 
and Greene Is not true lola but is Argentine Is.; according to NeweU (1935) it 
is = Friable and Argentine lss. 

For Moore and (3ondra's modified definitions see Kans.-Nebr. chart compiled 
by M. G. Wilmarth, 1936. The U. S. Geol. Survey has not yet considered, 
for ita publications, these modified deflhitlons. 

The 1933 (57th) Bien. Rept. of Mo. State Geol. continued to draw top of 
Kansas City fm. a t top of lola Is. and base a t base of Hertha Is. 

Named for Kansas City, Mo., at and near where its full thickness of 225 
ft. is exposed, in the bluffs on which the city is located. 
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Kahuti glroup. 
Paleozoic: Northern central Alaska (Kanutl Klver region). 
W. C. MendenhaU, 1902 (U. S. G. S. P. P. 10, p. 37, pl. 5). Kanuti aeriea.—Young

est rocks of aeriea are baaalta, baaaltic tuffs, and diabasea, in some Instances Intru
sive into the serpentines of the aeries. Oldest merabers are greenstones of doubtful 
origin and hornstones, which are succeeded by massive gabbroic rocks, and serpen
tines derived from them, which are regarded as intrusive Into the greenstone 
members. Kanutl River fiows for 30 mi. through canyon cut In these Paleozoic 
rocks. May belong to same period as Spurr's Rampart series. 

P. S. Smith, 1936 (U. S. G. S. Bull In process of pubUcatlon). Kanutl series of 
Mendenhall probably Includes rocks of diverse ages. The bulk of them appear 
to be Dev. or Carbf., but H. M. Eakln auggeata that some he studied may be as 
old as Ord. 

Kanuyak formation. 
Pre-Cambrian: Arctic Canada. 
J. J. O'NeUl, 1924 (Canadian Arctic Expedition 1913-18, Rept, vol 11, pt. A, p. 22). 

Kanwaka shale (in Shawnee group), in Kansas. 
Kanwaka shale member (of Shawnee formation), in Missouri. 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern 
Missouri, and southwestern Iowa. 

J. W. Beede, 1902 (Kans. Unlv. Scl. Bull, vol. 1, p. 163). Kanwaka shaiea proposed 
by G. I. Adams, in unpublished ma., for ah., at least 97 ft thick, divided into 65 
ft. of clay sh. at base, overlain by 16 ft. of aren. sh. succeeded by 5 ft, of sand
rock, witb 11 ft. of sandy buff ah. at top. OverUes' Oread Is. and underlies 
Lecompton Is. 

Was for years treated as basal raemb. of Shawnee fm. (In Kans. the 
Shawnee is treated as a group and the Kanwaka sh. as a fm.) Since 
1931, however, R. C. Moore bas drawn base of Shawnee group at base of 
Oread Is., Instead of a t base of Kanwaka sh. When Condra Introduced 
Kereford Is. in 1927 he included it and an underlying sh. in Kanwaka sh., 
and treated Plattsmouth Is. as top memb. of Oread Is. But In 1932 
(Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 89-97) R. C. Moore 

transferred Kereford Is. and underlying sh. (Heumader sh.) to Oread is. ; 
and Condra's 19S5 and Moore's 1936 classifications followed latter defini
tions of Kanwaka sh. and Oread Is.; but Moore stated (p. 169) that where 
Kereford Is. is absent Kanwaka sh. extends down to top of Plattsmouth 
Is. The U. S. Geol. Survey has not considered, for Its publications, these 
modified definitions. 

Named for fact It forms a large part of surface of Kanwaka Twp, Douglas 
Co., Kans. R. C. Moore stated (Kans. Geol. Surv. BuU.. 22, 1936, p. 169) 
type loc. is exposures E. of Stull, 9 ± m l due W. of Lawrence. Also that 
it is well exposed near SE. cor. sec. 26, T. 12 S., R. 18 E. 

Kaohikaipu volcanics. 
Latest Pleistocene or Recent: Hawaii (Kaohikaipu Is land) . 
H . ' T . Stearns, 1935 (Geol. and gd. water rea. Island ot Oahu, Hawaii: Dlv. Hydrog. 

Bull. 1). Kaohikaipu volcanics.—Baaalt (black pahoehoe) and pyro-exploslon de
poaita (bedded red cinders, spatter, and bombs cut by Irregular dikes) composing 
Kaohikaipu Island. Included In upper part of Honolulu volcanic scries [q. v.]. 

1 Kappa subdivision. 
A Greek name appUed by P. W. Cragin (U. S. G. S. BuU. 266, 1905) to upper 

40 f t of Malone fra. of Malone Mtn, El Paso Co., Tex. 

Karmutsen volcanics. 
Triassic: V.incouver Island. 
H. C. Gunning. 1933 (Canada Geol Surv. Summ. Rept, pt. A2, p. 33). 
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t K a r q u i n e s se r ies . 
t K a r q u i n e z se r ies . 

See C a r q u i n e z , t h e spe l l ing a d o p t e d by U. S. Geog. B o a r d . 

K a s a a n g r e e n s t o n e . 

P r o b a b l y L o w e r C r e t a c e o u s : S o u t h e a s t e r n A l a s k a ( K e t c h i k a n r e g i o n ) . 

A. H. Brooks, 1902 (U. S. G. S. P. P. 1, pp. 40-52. map). Kasaan greenstone.— 
Largely effusive rock, of general character of andeslte, but shows great local 
variations and probably includes some Intrusive rocka. Occura in peninsula lying 
btw. Clarence Strai t and Kasaan Bay. Tbe peculiar copper depoaita of Kaaaan 
Peninaula are aasoclated with this rock. 

K a s h o n g raember. ( I n Moscow sha l e . ) 

Midd le D e v o n i a n : C e n t r a l N e w York. 

G. A. Cooper, 1930 (Am. Jour. Scl , 5th, vol 19, pp. 218, 231, etc.). Kaahong memb. 
of Moacow fm.—Soft sh. characterized by Adolfla marcyi and great abundance of 
unusually large and well preserved specimens of Tropidoleptus carinatus, capped 
by 3 to 5 ft. of sh. containing grotesquely shaped calc. concretiona. This con
cretionary bed is succeeded by 4 ft. of hard sandy rock, at base of which Lepto
strophia junia occurs In great abundance. The sandy rock Is top bed of Kaahong 
memb. Thickness 39 ft. W. of Canandaigua Lake and 80 to 85 ft. in Genesee 
Valley. Thins to W. and disappears W. of Spring Brook. Writer believes the 
Kashong correlatea with Orthonota zone of Cleland In Cayuga Lake region and 
tha t it thlna eaatward hy nondepoaltlon. In W. part of State It Is overlapi)ed by 
Windom ah. The Kashong sh. of Genesee Valley and westward ia partial equiv. 
of Portland Point merab. Type aectlon is on Kashong Creek, Seneca Lake, where 
It ia 24 ft. thick. 

K a s k a p a u m e m b e r . 

C r e t a c e o u s : All)er ta . 

F. H. McLearn, 1926 (Canada Geol. Surv. BnU. 42, p. 119). 

t K a s k a s k l a l imes tone . 
t K a s k a s k i a f o r m a t i o n . 
t K a s k a s k l a g roup . 

M i s s i s s i p p i a n : W e s t e r n lUinois , e a s t e r n Missour i , a n d w e s t e r n K e n t u c k y . 

J . HaU. 1857 (Am. Ass. Adv. Sci. Proc , vol 10, pp. 56-56). Kaskaskia Is. or 
Upper Archimedes Is.—Extensive and Important Is. fm., constituting the Iss. of 
Kaskaskia and Chester, III , and those below Ste. Genevieve, Mo. Consists of 
beds of Is., of greater or less thickness, alternating with tbln seams of marl 
or sh., and in some parts heavy-bedded Is. of considerable thickneaa, without 
ahaly partlnga or with very thin onea. Also erabrocea one or more heavy aa. 
beds and masa of greeu ah. or mar l more than 50 ft. thick in placea. Overlain 
by Coal-measures and underlain by Ferruginous [Aux Vases] ss. 

Replaced by m o r e wide ly e s t ab l i shed t e r m Ches t e r g roup , used by A. H . 
W o r t h e n ( w h o flrst co r rec t ly i n t e r p r e t e d t h e t r u e r e l a t i ons of t h e rocks ) 
iu m a n u s c r i p t s a s e a r l y a s 1853. T h e type loc. of Ches t e r g r o u p Ls 
Ches te r , R a n d o l p h Co., 111., a t m o u t h of K a s k a s k i a River . 

N a m e d for K a s k a s k i a , III., n e a r m o u t h of K a s k a s k i a River . 

K a s k a s k i a n ser ies . 

A t e r m used by C. R. Keyes to cover s a m e rocks as C h e s t e r g roup . (See 
h i s b roads ide sheet of geol. fms . of 111., 1923.) 

K a s l o volcanics . 

C a r b o n i f e r o u a : B r i t i s h Columbia . 

M. F. Bancroft, 1918 (Canada Geol. Surv. Summ. Rept. 1917, p t B, pp. 29, 36). 

Kas lo schis t s . 

J u r a s s i c : B r i t i s h Columbia . 

M. F. Bancroft, 1920 (Canada Geol. Surv. Summ. Rept. 1919, p t B, p. 43). 
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Kaslo Series. 
Trlassic: British Columbia. 
C. E. Calrnes, 1929 (Canada GeoL Surv. Summ. Rept. 1028, p t A, p. 98), and 

J. F. Walker, p. 127 of same r ep t Also J. F. Walker and M. F. Bancroft, 1929 
(Canada Geol. Svurv. Mem. 181, p. 14). 

Kasota sandstone. 
Lower Ordovician: Southeastern Minnesota (Lesueur CJounty). 
L. H. Powell, 1935 (St. Paul Inst. Sci. Mus., Scl. Bull 1, pp. 2-10). The fauna 

of the sond bed (6'/4 f t thick) btw. Jordan ss. and Oneota dol. is unique, 
end on basis of fauna the bed is here described as Kasota sa. fm. and tentatively 
correlated with Eminence dol of Mo. The fauna is believed to be Ord. [This 
ss. and the overlying "siltstone" were included In Oneota dol by Stauffer, 1926, 
1934,] Named for characteristic exposure in bluff of Minn, River at Kasota, 
Minn. Consists of white, medium- to coarse-grained sand, grains well rounded, 
bedding aomewhat Irregular. Can only be sep'arated from underlying Jordan ss. 
by Its fauna, which is known to occur at St. Peter in bank of Minn. River 
beneath W. end of highway bridge, at Kasota In upper sand beds In a sandpit 
in bluff of Minn. River, and at Rapidan, Blue Earth Co. The bed is apparently 
reworked Jordan ss,, reworked at a later age, and«cbntaina a fauna of that 
age. I t Is overlain, seemingly conformably, by JUue Earth ailtatone bed. [Foaslls 
described and discussed. Ou p. 17 he aald: From Ottawa to Mankato, along 
Minn. River, the Kasota ss. seems to be everywhere overialn by a thin bed of 
white to greenish (sometimes red) laminated slltstone (the Blue Earth siltstone), 
which seems to spread beyond the limits of Kasota as. and in places to rest 
directly on Jordan sa. On p. 21 he said Kasota ss. and Blue Earth slltstone 
intervene htw. Oneota dol and Jordan ss. only in limited region from Ottawa, 
Minn., to Mankato.] 

A. C. Trowbridge. 1917 (Proc Iowa Acad. Scl. vo l 24, pp. 177-1-), stated that 
Oneota dol. of Upper Miss. Vallsy rests conformably on Jordan ss. through 20 ft. 
or Inore of tninsltlon beda. 

C. R. Stauffer, 1925 (Jour. Geo!., vol. 33, pp. 706-707), published a section of 
Oneota dol. and Jordan as. In Minn. River Bluff and at adjacent quarries at 
Kasota, Minn., in which he stated that floor of the quarry lies 10 ft. above top 
of Jordan as.; this 10-foot Interval consisting of (descending) : (1) Is., dolomltlc, 
gray to buff, mottled, thln-hedded, base very uneven, 3 f t . ; (2) clay or clay sh., 
gray to greenish, 8 In.; (3) ss.. white, medium- to coarse-grained, with numerous 
specimens of Raphiatoma minnesotensis together with several species of same 
genus, several species of Ophileta, and a trllobite, bedding aomewhat Irregular, 
Qhi tt. He stated (p. 706) that this basal 6i/> f t had always been Included in 
Jordan ss., but that It was probably reworked after deposition and should be 
included with the Oueota (p. 713), where its fauna seemed to belong (p. 712). 

T h e K a s o t a ss. of L. H . P a w e l l is an older rock t h a n t h e K a s o t a s tone 

of t b e t r a d e , l y ing 31-2 to 6 ft. lower In the sect ion. 

A. C. Trowbridge et a l , 1935 (Rept. 9tb Ann. Fleld Cont Kana. Geol Soc, flg. 1), 
Bhow Blue Earth and Kasota, local fma. in 3linn., aa equlv. to basal part of Oneota 
dol. 

The U. S. Geol, Survey at present recognizes Oneota dol, as resting on 
Jordaii ss. 

Kasota stone. 
A trade name applied to a stone quarried frora Oneota dol. at Kasota, 

Lesueur Co., Minn., according to O. Bowles (U, S. G. S. BuU. 663, 1918). 

Katahdln granite. 
Carboniferous ( ? ) : Western Maine (eastern part of Piscataquis County). 
C. H. Hitchcock, 1861 (Maine Bd. Agric. 8th Ann. Rept , p. 259), mentioned 

Katahdin granite. 
F. W; Toppan. 1932 (Geol of Maine, Contr. Dept. Geol. Union Coll., Schenectady, 

pp, 88-89), Katahdin granite.—Lying on E, bdy of Piscataquis Co. and extend
ing into Penobscot Co. la a great mass of granite that represents a denuded 
bathoUth of which Mount Katahdin, 5,267 ft. A. T., is raost conspicuous feature. 
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In hand specimen it Is medium-coarse, even-grained granite tinted slightly pink 
by the orthoclase feldspar. Intrudea Rlpogenoua aeries (Sil). 

On the 1933 geol. map of Maine, by A. Keith, this granite Is assigned to 
Carbf. 

Katalla formation. 
Tertiary (Miocene ?) : Southeastern Alaska (Katalla district, ControUer 

Bay region). 
G. C. Martin, 1905 (U. S. G. S. BuU. 260, p. 13). Katalla fm.—Series of dark, 

arglU. and carbonaceous shales, with occasional bandk of ss.. Is., cgl.. and volcanic 
ash. PetroUferons. Typically exposed In region NRJ. ef Katalla, along banks of 
Katalla River, and in range of hills to SB., whence it extends eastward, occupying 
whole of peninsula btw. Bering Lake and ControUer Bay and cropping out In 
most of bills S. and E. of Bering River. (3ood exposures on W. shore of Bering 
Lake. The few fossils Indicate Tert. age, probably Ek>. Is probably overlain by 
Knshtaka fm., of probable Olig. age. Thickness undet. 

O. C. Martin, 1908 (V. S. G. S. BuU. 835, pp. 24, 27), gave thickness of the 6 mem
bers of KataUa fm. In ControUer Bay region, which aggregate Q,B00 ft, and stated 
that "position of the fm. with reference to the other Tert. fms. is not deflnltely 
established," but In columnar section he placed a new fm., named Btillteater, btw. 
tbe Katalla and the Kuahtabl fm. Tbe Katalla fm. occurs to S. of Bering Lake, the 
StUlwater, Kuabtaka, and Token to N. of Bering Lake. 

N. U Taliaferro, 1982 (Geol. Soc. Am. Bull., vol. 48, No. 3, pp. 7T1-782). Writer 
has divided the tnariiw Katalla fm. of Martin into t fma., largely on basis of 
Uthology. There Is no strat. break btw. tbe 2 fms., bat a decided change In 
Uthology. The lotoer, 8,600-1- ft thick, is here called .Katalla fm.; the upper, 
6,100± ft. thick. Is here named Aedtcoott fm. The Katalla is further divided Into 
Burls Creek sh. memb. above and Split Creek ah. and as. below. It occupies fully 
85 percent of Katalla dist.; the Redwood Is restricted to a broad, steeply plunging 
syncllue btw. Redwood and Burls Creeks and to ridge btw. (}ave and Hey Points. 
Fossils rare and as a rule poorly preserved, but the sediments are simUar lithologl
caUy to the fossiliferous beds of Yakataga dist., which are pronounced by B. L. 
Clark to be upper OUg., and they are therefore here assigned to upper OUg. The 
Katalla and Redwood fma. are also well developed in Nichawak dist. 

The U. S. Geol. Survey classifies typical Katalla fm. as Mio. (? ) . 

tKatemcy series. 
Upper Cambrian: Central Texas. 
T. B. Comstock and B. T. Dumble, 1890 (Tex. QeoL Surv. 1st Ann. Rept., pl. 8, 

pp. 1x1, 289-298). Katemcy (Potadam) aeriea.—Consists of (descending) : (1) Cgl. 
and is. called Potsdam Is; (2) greenish shales and sandy lss. called Potsdam flags; 
(3) greensand 20 ft, white ss. 10 to 20 ft, and red ss. 60 to 100 ft., together 
known as Potsdam ss. OP Lingula grits. Uncon. overlies RUey series and underUes 
Leon series. 

Includes most if not all of Camb. (Upper Camb.) of central Tex. 
Named for Katemcy Oeek, Mason (3o. 

Katberine granite. 
Pre-Cambrian: Northwestern Arizona (Katberine district, Mohave County). 
C. Lausen, 1931 (Ariz. Bur. Mines BuU. 131. map (pl 2) and pp. 22-27). Katberine 

granite.—The prevailing rock In Katberine dlat. A coarse-grained, aomewhat 
porphyritic granite; weathers brownish, due to decomposition of ferromagneaian 
constituents. 

tKatmai series. 
Term applied by W. C. Mendenhall (U. S. G. S. 20th Ann. Rept., pt. 7, 19(K), 

table on p. 317) to Jurassic rocks described by Spurr. In essentially 
the same table published by Spurr on p. 187 of book cited the name 
Naknek series appears instead of Katinai series, and on p. 169 Spurr 
described the rocks at Katmai, Katmai Point, and on Katmai River as 
Naknek series. Spurr appears to have changed his ms. name Katmai 
scries without informing MendenhaU of the change. 
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K a t s b e r g red beds . 
Uppe r D e v o n i a n : E a s t e r u N e w York (Ca t skUl M o u n t a i n s ) . 

G. H. Chadwlck, 1933 (Am. Jour. Scl , 5th, vol 26, pp. 480, 482-483, 484). Katsberg 
red beds.—Upper or Enfield part of Catsklll fm., as I propoaed (18th I n t Oeol. 
Cong. Guidebook 9A, p. 4, 1933) to reatrict tha t name, but propoaed restriction 
now seems questionable. I therefore now' propose the old Dutch name for these 
mtns miscalled "Catskllls" by the English (kill Is creek), namely Katsberg 
(pronounced cots-barrakh). Grades down Into red beda, of Tully to Oneonta age, 
here named Onteora red beda. Type section of Kataberg fm. will be taken in 
atecp alopes of highest peak. Slide Mtn, exclusive of the capping Slide Mtn cgl. 
(poaalbly of Chautauquan age). 

K. E. Caater, 1934. (See 1934 entry under OatskiU fm.) 
G. H. Chadwlck, 1936 (Am, Mid. N a t , vol, 16, No. 8, pp. 858, 862). Kataberg reS-

beda fm., of Enfleld age, Includea (deacendlng) Van Etten, Julland, and Kattel. 

K a t t e l Shale. 

Upper D e v o n i a n : S o u t h e a s t e r n New T o r k (Ot sego C o u n t y ) . 

G. H. Chadwlck, 1932 (Eastern States Oil and Gas Weekly, vol. 1, No. 17, p. 7) . 
The lower Enfleld (Kattel) extends E. to Delhi as the "Chemung" ot N. Y. map 
before reddening. Overiies Oneonta. 

G. H. Chadwlck, 1933 (Pan-Am. Geol, vol. 80, pp. 191, 102). Kattel ah.—Marine 
ah. of lower Enfleld age. Underilea Katsberg beds (partly red) and overlies 
Oneonta red beds. 

G. H. Chadwlck, 1936 (Am. Mid. Nat., vol. 16, No. 6, pp. 858, 862). The Enfleld 
splits Into (ascending) : Kattel ("Leiorhynchua globuliforme") zone and tho 
Julland and Van Etten ("Flrat Tropidolejitua") zones. The Kattel peralats as a 
marine deposit (800 ft. thick) far E. btw. Oneonta reds below and Enfleld beds 
above, and forms a recognizable band of grey flagstones clear through tbe continental 
mass of Catsklll Mtns. The continental Kattel and later beds, of Enfleld age, con
stitute Katsberg red-beds fm. or upper half of restricted CatskiU. 

O, H, Chadwlck, 1936 (letter dated Jan. 2 ) . Type loc, of Kattel Is Kattel HIU, es
peclaUy the long Lackawanna railway cut around its E. base, btw. Chenango Bridge 
and Chenango Forks. 

Kaupo basalt. 
Latest Pleistocene or Becent: Hawaii (Oahu Island). 
H. T. s teams, 1935 (Geol. and gd. water res. Island of Onhu, Hawaii : Dlv. Hydrog. 

Bull. 1). Kaupo basalt.—Pahoehoe basalt, on which the abandoned village of 
Kaupo is located. Included In upper part of Honolulu volcanic series [q. v . ] . 

t K a w i s h i w i n a g g l o m e r a t e . 

t K a w i s h i w i n g r e e n s t o n e s . 

t K a w i s h i w i n se r ies . 

P r e - C a r a b r l a n ( K e e w a t l n ) : N o r t h e a s t e r n M i n n e s o t a (VermUlon d i s t r i c t ) . 

N. H. WineheU, 1889 (Minn. Geol Surv. 17th Ann. Rept., for 1888, pp. 41-42, 
45—48, 68, 70). Kawishiwin.—Name proposed for the greenstone stage of the 
Keewatin, because Kawishiwl River and sorae of Its tributaries run tor many 
ml. over rock belonging to this epoch of the Keewatin. 

N. H. Winchell, 1892 (Am. Geol, vol. 9, pp. 359-368). Kawiahiwin aggl (also 
Kawi.'ihiwtn greenstones).-—The youngest raemb. of the Keewatln, the pronounced 
"greenstone" stage In which occur the Iron ores of VermUlon Iron range in Minn. 

N. H. Winchell, 1899 (Minn. GeoL N a t His t Surv. Final Rept , vol. 4, p. 546). It Is 
now known that the greenstone terrane or Kawishiwin contains the oldest 
known rocks In Minn. It Is proposed to continue the use of this term and 
to include In It both maaaive and fragmental portlona of the greenatones of the 
Lower Keewatln. 

N. H. Winchell, 1900 (Minn. Geol Surv. Fin.tl Rept , vol. 5) . Lower Keewatln or 
Kawiahiwin aeries conalsts of massive and fragmental greenstones uncon. under
lying Upper Keewatin. 

J . M. Clements. 1903 (U. S. G. S. Mon. 46, p. 131). "Kawishiwin" was proposed 
by Minn. Geol. Surv. to comprise Ely greenatone and Soudan fm. of thia vol. 

C. R. Van Hise and C. K. Lelth, 1911 (U. S. G. S. Mon. 62). WIncheU's "Kawishiwin 
greenstonea" ia aame aa Ely greenatone, and his "Kawishiwin aggl." la an 
eUlpsoidal phaae of the Ely greenstone. 
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K a y e n t a f o r m a t i o n . ( I n Glen C a n y o n g roup . ) 
J u r a s s i c ( ? ) : S o u t h e a s t e r n a n d s o u t h e r u U t a h , n o r t h e a s t e r n Ar izona , a n d 

s o u t h w e s t e r n Colorado . 
A. A. Baker, C. H. Dane, and B. T. McKnight, June 1931 (U. S. G. S. prel. map 

showing geol. structure of parts of Orand and San Juan Counties, Utah) . Kayenta 
fm.—Irregularly bedded gray to red ss. with subordinate sh. Thickness 200 to 
320 ft. Name adopted to replace TodUto ( f ) , field studlea by A. A Baker, C. H. 
Dane, and J. B. Reeside, Jr., having shown that Todllto Is. a t Its type loc. Is 
much younger than Kayenta fm. Type loc. for Kayenta fm. Is 1 mi. N. of Kayenta, 
Ariz. UnderUes Navajo ss. and overlies Wingate ss. 

T h i s fra. is m o r e ful ly de.scribed a n d m a p p e d by A. A. B a k e r , 1933 (U. S. 

G. S. BuU. 841) , a n d by A. A. B a k e r , C. H . D a n e , a n d J . B . Rees ide , J r . , 

1936 (U . S. G. S. P . P . 183) . 

K e a r s a r g e c o n g l o m e r a t e . 
P r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

.K. R. Marvine. 1873 (Mich. Geol. Surv. voL 1, p t 2, p. 114 and char t ) . Is cgL 
No. 11 of Keweenaw Co. 

Be longs to C e n t r a l Mine g r o u p . 
Na raed for o c c u r r e n c e in old K e a r s a r g e mine , H o u g h t o n Co. 

K e a r s a r g e a n d a l u s l t e g r o u p . 

Pa leozo ic ( ? ) : C e u t r a l s o u t h e r n N e w H a m p s l i l r e ( M o u n t K e a r s a r g e q u a d 

r ang l e , M e r r i m a c k C o u n t y ) . 

C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, pp. 585-588. 674, pi. 24). Kearsarge 
andaluirite group.—A mass of strata similar to Monadnock area of andaluslte rocks. 
Occurs upon Mounts Kearsarge and Ragged, constituting a band 12 mi. long and 
from 3 to 4 mi. wide in towns of Warner, Sutton, Andgver, and Salisbury. The 
strata display large contortions, while the gneisses below do not seem to have 
been greatly disturbed. Clearly theae achiata are granitic masses, approx. similar 
to those ao common In the Rockingham country. The cryatals are smaller than 
on Monadpock or E. aide of Mt. Waahington, but are well deflned in cerialn 
localities, sufficiently so to render probable the reference of aU the elongated 
prisms to the mineral andaluslte, rather than flbroUte. The Kearsarge area is 
more sandy than the Monadnock, or especially the Mount Washington, which 
carries a great deal of argi l l matter. All these areas are believed to be of 
same age. Thickness of Kearsarge andaluslte grotip is 1,300 ft. Of Paleozoic (?) 
age. Older than Coos croup and Calclferous mica schist and younger than Lyman, 
Lisbon, and Swift Water groups. ]0n maj) placed above his Merrimack group.] 

C. H. Hitchcock. 1879 (Macfarlane's Geol Ry Guide, p. 58), included his andaluslte 
schists in Camb. 

C. H. Hitchcock. 1884 (BuU. Am. Mus. N a t Hi.st, vol 1, pi. 17), placed Kearsarge 
group below his Coos group and above his Huronian. On other pages he placed 
it higher than his Merrimack group and higher than his Rockingham mica schists. 

C. H. Hitchcock. 1898 (Jour. Geol, vol. 4, pp, 44-62), placed Kearaarge group 
below his Merrimack group and above his Rockingham mica schists, and asaigned 
all to Huronian [pre-Camb.]. 

F. J. Katz, 1917 (U. S. G. S. P. P. 108 I ) . The Kearsarge group of Hitchcock as 
mapped by him in this part ( the coast dlat.) of SE. N. H. and 8W. Maine 
is approx. = Rlndgemere fro. (Penn.?) of thia r ep t 

M. Billings. 1928 (Am. Acad. Arts and Sci. Proc , vol 83. No. 3) . In North Conway 
quad., N. H., Hitchcock mapped certain clay slatea aa "Kearsarge andaluslte group.'' 
In opinion of writer the clay slates of this quad, do not belong to Hitchcock's 
"Kearsarge andaluslte group." and for this reason they are here mapped as a 
new fm., named Inten:ale clay alatea, ot SU. (?) age. 

On 1932 geol. m a p of U. S. t he se rocks a r e raapped a s p re -Camb. 

M. Bluings. 3935 (letter dated Aug. 27). I am unfcimIK»r with Kearsarge andaluslte 
group In t.vpe loc, but on Mount Monadnock It le very almllar to our katasonal 
Littleton (Dev.). 
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K e a r s a r g e a m y g d a l o i d . 

P r e - C a m b r l a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

L. L. Hubbard, 1895 (Mich, Geol Surv. vol. 6, p t 1, p. 117, footnote). Kearsarge 
amygdaloid lies 1.250 ft. below KearsaiJie cgi. at the Kearaarge location [Houghton 
Co.]. [The amj'gdaloid is described by C. Romlnger on pp. 117-118 of book cited. 
but he did not call It Kearsarge amygdaloid. The iiiineralized part Is the Kearsargi' 
lode.] 

Be longs to C e n t r a l Mine g roup . 

K e a r s a r g e flow. 
I n c l u d e s K e n r s n r R e a m y g d a l o i d a n d u n d e r l y i n g t r a p . 

K e a r s a r g e t r a p . 
P re -Caml i r l an ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 
N a m e appUed to t h e t r a p bed b e n e a t h K e a r s a r g e amygda lo id . F o r m s basa l 

p a r t of K e a r s a r g e flow. 

K e a r s a r g e W e s t a m y g d a l o i d . 

P r e - C a m b r l a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

N a m e locally In u.se m a n y y e a r s . T h e fra. Is younge r t h a n K e a r s a r g e a m y g 

daloid . Be longs In C e n t r a l Mine groui) . T h e m i n e r a l i z e d p a r t Is the 

K e a r s a r g e W e s t lode. N a m e d for fac t t h a t i t l ies W. of K e a r s a r g e 

amygda lo id . 

K e a r s a r g e W e s t flow. 
I n c l u d e s K e a r s a r g e W e s t a m y g d a l o i d a n d t h e u n d e r l y i n g t r a p . 

K e a s e y sha le . 
E o c e n e : N o r t h w e s t e r n Oregon (Co lumbia C o u n t y ) . 

H. G. Schenck, 1927 (Calif. Unlv. Pub., Dept. Geol. Sci. BulL, vol 16, No. 12, pp. 
457, 459). Keasey sh.—In Columbia Co., underlying the ss. at Pittsburg Bluff, are 
sandy shaiea that contain, among other fo.ssils, Turcicula eolumbiana Dall, a new 
apeciea of Conus, numerous diminutive (dwarfed?) natlcaa, and a few acllas. The 
fauna of this sh., which Is typically exposed on railroad at Keasey station. Rock 
Creek draluage, suggests It should be regarded as lower Ollg. [Thickness not 
mentioned.] 

H. G. Schenck, 1928 (Cal l t Unlv. Pub., Dept, Geol. Scl. BuU., vol 18, No. 1, pp. 
35-39). Keasey sh.—Sandy, tuffaceous, bluiah and black, toaslllferoua sh. that 
outcrops on banks of Rock Creek near Keasey. Best exposures In railroad cuts 
btw. Tara and Keasey stations, .\sslgned to lower Olig. 

H. G. Schenck, 1933 (Geol-Soc. Am. Bull , vol. 44, No. 1, p. 217). Recent Investiga
tion shows clearly that Keasey sh. reats on Cowlitz Eocene beds and underiles 
I'lttsburg Bluff fm. [Thickness not stated.] 

H. G. Schenck and R. M. Kleinpell 1935 (Pan-.\m. Geol, vol. 64, No. 1, p. 76) , 
Microlosslla and s t r a t relations suggest Keasey sh. Is late Eo. 

t K e d d i e f o r m a t i o n . 

P e n n s y l v a n i a n : N o r t h e r n Ca l i fo rn ia ( L a s s e n P e a k a n d T a y l o r s v i l l e 

r e g i o n s ) . 
N a m e used i" p re l . proof-sheet ed i t ion of U. S. G. S. L a s s e n P e a k folio, 

1892, for rocks f o r m i n g "a n a r r o w belt upon NE. s lope of Kedd ie -Dyer 
R ldge , " In P l u m a s Co. In pub l i shed La.ssen P e a k folio (No. 15 ) , by J . S. 
DUler , 1895, t h e rocks a r e mai)i)ed a s Rob inson fm. 

K e e c h e l u s a n d r s i t i c s e r i e s . 

Miocene a n d post -Miocene ( ? ) : C e u t r a l W a s h i n g t o n ( S n o q u a l m i e quad

r a n g l e ) . 

G. O. Smith and F. C. Calkins, 1906 (U. S. G. S. Snoqualmie folio. No, 139), 
Keechehta andeaitic series.'—Extensive lava flows and tutfa of andesite. with some 
basalt and rhyoUte. Thickness 0 to 4,000 ft. Exposed on both sides of Keechelus 
Lake. Mainly Mio. but contains some material that is almost certainly post-Mlo. 
Is later than Guye fm. (Mio.). 

file:///sslgned


1 0 7 8 L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 

K e e c h i C reek s h a l e a n d s a n d s t o n e . ( I n M i n e r a l W e l l s f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 

F. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 25, 3 1 ; Unlv. Tex. 
BnU. 2132, p. 78). Keechi Creek sa. and ah.—A aeries of light-gray cross-bedded 
calc BSS. and Ught-gray sandy shales underlying Palo Pinto Is. Top memb. of 
Mineral Wells fm. of Strawn group. Thickness 100 to 150 ft. Typically exposed 
along Keechi Creek W. ot Mineral WeUs [Palo Pinto Co.]. 

Above i s def lni t ion stUl in use . ( S e e F . B . P l u m m e r a n d J . H o r n b e r g e r , 

J r . , Univ . Tex . BuU. 3534, 19S6.) 

K e e f e r s a n d s t o n e m e m b e r (of C l in ton f o r m a t i o n ) . 

S i l u r i a n : O n t r a l P e n n s y l v a n i a t o n o r t h e a s t e r n W e s t Vi rg in ia , a n d w e s t e r n 

M a r y l a n d . 

See u n d e r McKenz ie fm. 

K e e n e l imes tone . 
Midd le D e v o n i a n a n d U p p e r C a m b r i a n : W e s t e r n c e n t r a l M o n t a n a ( E l k b o m 

r e g i o n ) . 

W. H. Weed, 1901 (U. S. G. S. 22d Ann. Rept , p t 2, map, pp. 434, 438, 505). 
Keene Is.—In part a r g i l l ; is slightly aren., and though devoid of fossils Is 
beUeved to Include Yogo Is. (Camb.) and Jefferaon Is. (Dev.), Lower part is 
blulsh-gray Is., usuaUy altered to flne-gralned marble; upper part is more thickly 
bedded and of Ughter color. Thickness 500 ft. in Elkhorn min. dist. UnderUes 
Union sh. and overlies Elkhorn sh. The Keene mine, which lies about 1.000 f t 
N. of Elkhorn mine, occurs along the bedding plane btw. an underlying la. ( the 
Keene Is.) and an overiying argUL bed. 

K e e n e gneiss . 
P r e - C a m b r i a n : N o r t h e r n N e w T o r k ( E s s e x CJovmty). 

W. J . MUler, 1918 (Geol. Soc. Am. •Bull, vol. 29, pp. 400-462 and map). Kea%e 
gneias.—True transidon rocka Probably Uttle more tban 1,000 ft. thick. One 
of most interesting rock types of Adirondack region. LocaUy developed aa belts 
or irregular bodies along portions of borders btw. the anorthosite and the syenite-
granite series. Both Marcy and Whiteface types of anorthosite "show snch border 
rocks. Very strong evidence this is really a transirion rock btw. anorthosite and 
syenite or granite due to actual digestion or assimilation of anorthosite by the 
Invading syenite-granite magma along portions of its borders. I t Is here proposed 
to call this rock Keene gneiaa, because flne exposure of typical fresh rock occurs 
by side of the State road just N. of village of Keene, in Lake Placid quad. 
[Essex Co.]. 

H. L. AlUng, 1924 (Am. Jour. Scl , 6th, vol. 8, pp. 27-29). "Keene" gneiss is com
posed of two IntmsiTea of slightly different ages—an unfortunate procedure. 

K e e n e r s and . 

S u b s u r f a c e s a n d in w e s t e r n Pa . , SE . Ohio, a n d n o r t h e r n W . V a . ; beUeved 
to Ue in u p p e r p a r t of B u r g o o n ss . m e m b . of Pocono fm. ( M i s s . ) . 
N a m e d for d i scovery wel l on K e e n e r f a r m , n e a r S is te rsv iUe, T y l e r C!o., 
W. Va. 

Keepa l loo i ron f o r m a t i o n . 

P r e - C a m b r i a n : C a n a d a ( B e l c h e r I s l a n d s ) . 

E. S. Moore, 1918 (Jour. GeoL, vol. 28, p. 429). 

Keesev iUe s a n d s t o n e . 

U p p e r C a m b r i a n ( ? ) : N o r t h e r n N e w T o r k . 

E. Emmons, 1841 (N. T. GeoL Surv. 5th Rept . pp. 130, 131). The Potadjim <md 
Keeseville aa. is lowest of Transition series. Extenda from KeesevUle to Hopkln
ton, embracing and extending around the primary in a somewhat circular manner. 

I n 1842 (Geol . N. T., p t . 2) E m m o n s t r e a t e d Keesev i l l e t s . a s a v a r i e t y 
of P o t s d a m ss . ( S e e 1842 q u o t a t i o n u n d e r P o t s d a m ss . ) T h e s a m e y e a r 
L. V a n u x e m (Geol. N. T., p t 3) a l so t r e a t e d Keesev i l l e ss . a s a v a r i e t y 
of P o t s d a m ss . I n 1915 ((Jeol. Soe. Am. Bull . , vol. 28, pp . 289-291) G. H . 
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Chadwick doubtfully Identifled the "Upper Potsdam white ss." of St. 
Lawrence Valley as Keeseville ( t ) , and stated that the underlying typi
cal Potsdam sss. are mostly red. In 1919 (N. Y. State Mus. BuU. 207, 
208) H. I. AUlng stated that the "white Potsdam ss." is KeeseviUe ss. of 
many geologists, but recent work Indicates it is not same as Potsdam. In 
1920 (N. T. State Mus. Bull. 217, 218) G. H. Chadwick again doubtfully 
identified "White Potsdam ss." (mostly white) of Canton quad., N. Y., 
as KecscvUle (f) ss., and stated that the underlying typical red Potsdam 
ss. and cgls. are possibly separated from it by an uncon. 

KeesevUle graiUte. 
See under Ausable granite, 

Keewatin series (or epoch). 
As used for many years this term applied to the oldest provincial series of 

the "Archean system" in Great Lakes region and the time covered by 
Its formation. (For definition see U. S. G. S. Bull. 769, pp. 128-132) 
The U. S. Geol. Survey, however, no longer uses "Archean system," and 
the Keewatln is therefore now classlfled as the oldest pre-Camb. series 
of rocks in Lake Superior region. 

Keewatin till. 
Keewatin drift. 

Names that have been applied to the gray drift of Keewatin Ice sheet 
(Wisconsin stage of Pleist.) in Lake Superior region. 

tKeg Oeek sand. 
Eocene (upper) : Coastal Plain of eastern Georgia. 
S. W. McCallie, 1919 (Jour. Geol, vol. 27, p. 176). [Name used. In table only, for 

beds underlying Vicksburg fm.. Including, at base, Twiggs clay memb., and assigned 
to Eocene Jackson group. Aa thus deflned it Is a synonym of BamweU sand.] 

Named for exposures on Keg Creek, Washington Co. 

Kekekabic granite. 
Pre-Cambrlan (lower Huronian) : Northeastern Minnesota (Vermilion dis

trict). 
N. H. WlncheU, 1900 (Minn. Geol. Surv. Final Rept , vol. 5, pt. 1, p. 32). Kefce«uaWo 

granite.—A small isolated area ot reddlah-gray gneissoid granite rising domelike 
in midst of the Keewatin along S. side of Kekequabic Lake. 

The speUing of this lake adopted by U. S. Geog. Bd. is Kekekabic. It has 
also been spelled Cacaquabic and Kekequabic. 

Kekequabic. 
See Kekekabic. 

Keld beds. 
Cretaceous: Manitoba. 
S. R. Kirk, 1930 (Canada Geol. Surv. Summ. Bep t 1929, p t B, p. 118). 

KelUgrew Brook forraation. 
Cambrian: Newfoundland. 
B. F. Howell, 1925 (BuUs. Am. P a l , vol. 11, No. 43, p. 59). 

Kelly limestone. 
Mississippian: Central New Mexico (Magdalena district). 
C. L Herrick, 1904 (Am. Geol, ,voI. 13, pp. 310-312). [See under ^Graphic-Kelly la.] 
C. H. Gordon, 1907 (Jour. Geol, vol. 15. p. 807, and Am. Jour. Scl , 4th, vol 24, 

pp. 62-03). Kelly la., of Magdalena Mtns, consists ot 125 ft. of subcrystalllne Is. 
with compact 5-foot layer near middle called "Silver.Pipe Is." by miners. Most 
Important ore bodies are Just beneath "Sllver-Plpe la." I t underlies Sandia fm. 
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and overlies pre-Camb. rocks. Is same as Herrlck's Graphic-Kelly Is. So far as 
known Is conflned to Magdalena dist. Cannot yet be correlated with Lake VaUey Is. 

N a m e d for Kel ly , M a g d a l e n a dlsL 

KeUy H i l l fac ies . 
N a m e app l i ed by P . B . S t o c k d a l e ( I n d . Dep t . O n s . . Div. Geol. P u b . 98, 

pp. 77, 1S(3, etc. , 1931) to a l i thologic d e v e l o p m e n t of h i s C a r w o o d fm. 

in a p a r t of s o u t h e r u I n d . 

Ke l ly I s l a n d f o r m a t i o n . 
L o w e r O r d o v i c i a n : N e w f o u n d l a n d . 

O. Van Ingen, 1914 (Princeton Unlv. Contr. to geol of Newfoundland, No. 4 ) . 
Kelly laland fm.—Ssa. and shales carr>-ing Lingula howU-g/i, and forming basal 
beds of Bell Island series. Overlain by Little Bell Is?ftnd fm. and discon. under
lain by Riders Brook fm. [Derivation of name not stated.] 

Ke l so s a n d . 
A s u b s u r f a c e s a n d , of P e n n . age , in C leve land pool, Pnwni-^ Co., Okla . , 

w h i c h l ies a t 500 ft. dep th , t h e L a y t o n s and l.vlng a t 1,300 f t d e p t h . 

K e l v i n c o n g l o m e r a t e . 
U p p e r C r e t a c e o u s : C e n t r a l n o r t h e r n U t a h ( c e n t r a l W a s a t c h M o u n t a i n s ) . 
A A. L Mathews, 1931 (Oberlln Coll. Lab. Bull , n. s.. No. 1. Feb.). Kelvin cgl.— 

A basal cpl of very coarse. weU-rounded. well-poIlshed boulders cemented with 
a rather resistant cement; the boulders from a few In. to 2 ft. dlam.. averaging 
6 to 8 In. ; somewhat variable in color, being locally red, reddish gray, and. In 
places, pure gray : roughly stratlfled. Indicating still-water origin. Crosses Emi
gration Crt«k at Kelvins Grove, a rather prominent and well-established locality 
In Emigration Can.von. Thickness variable. Age early Upper Cret. Appears to 
occupy position ot Dakota sss. farther S. and E. UnderUes marine sss. of Colorado 
age and uncon. overUes Morrison fm. 

K e m p c lay . ( I n N a v a r r o g r o u p . ) 
U p p e r C r e t a c e o u s ( G u l f s e r i e s ) : N o r t h e a s t e r n T e x a s . 

B. T. HIU, 1901 (U. 8. G. S. 21st Ann. Rept , pt. 7. pp. 342-344). Kemp clay beda.— 
Vellow clay, containing nodules carrying supposedly Cret. fossils. Extends from 
Trinity River N. of Chatfleld to W. of Stranger, Falls Co. Uppermost part of 
Navarro fm. Overlies Corsicana beds. Cannot be deflned with accuracy, nor can ' 
Cret. age be asserted with positiveness. 

W. S. Adkins and L. W. Stephenson, 1033 (Unlv. Tex. Bul l 3232, pp. 239, 270, 488, 
495, 516), Kemp fm. here restricted to upper clay memb. of Hill's Kemp l>eds, 
the name Coraioana fm. (restricted) being applied to the underlying chalky marl 
memb., which resta on Nacatoch aand. The presumable type loc. of Kemp beds 
of Hlll Is the faulted inlier near Kemp [Kaufman Co.]. The Kemp fm. has been 
In part correlated by many writers with Arkadelphia clays of Ark. 

T h e N a v a r r o g r o u p i s n o w d iv ided by U . S. Geol . S u r v e y i n t o ( d e s c e n d i n g ) 
K e m p c l a y ( r e s t r i c t e d ) , C o r s i c a n a m a r l ( r e s t r i c t e d ) , N a c a t o c h s a n d , a n d 
Ney landv iUe m a r l . 

K e n a i f o r m a t i o n . 

E o c e n e ( u p p e r ) : C e n t r a l s o u t h e r n A l a s k a ( K e n a l P e n i n s u l a ) . 

W. H. Dall and G. D. Harris, 1892 (U. S. Q. S. BuU. 84, p. 234). Kenai group 
(Mio.).—Conalata of (1) Unga cgl . resting conformably on (2) coal-bearing beds. 
Thickness 2,000 to 3,000 ft. Laid down In lakes or marshes. Ia early Mio. or 
latest Eo. [Also called it Kenai series, and on map (p l 3) appUed the name In 
aU parts of Alaska.] 

W. H. DaU. 1898 (U. 8. G. S. 18th Ann. Rept , pt. 2, p. 345), asaigned the Kenal to 
Eo., and stated that it is most fuUy displayed on NW. slope of Kenai Peninsula, 
Cook Inlet, bnt that it extends along coaat and In Interior, from Norton Sound on 
N. to B. C. and perhaps Oreg. on S. 

I n s u b s e q u e n t r e p t s t h e n a m e K e n a i fm. w a s , f o r m a n y y e a r s , app l i ed gen
e r a l l y to t h e T e r t coa l -bea r ing r o c k s of A l a s k a , b u t t h a t p r a c t i c e w a s 
l a t e r d l scon t inned , a n d t h e n a m e h a s for s eve ra l y e a r s been r e s t r i c t e d t o 
t h e B o . c o a l - b e a r i n g r o c k s of K e n a i P e n i n s u l a . 
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Kenawha. 
See Kanawha. 

Kendall tuff. 
Tertiary: Southwestern Nevada (Goldfield district). 
F. L. Ransome. 1909 (U. S. G. S. P. P. 68, pp. 28, 41, etc.). Kendall tuff.—Of uni

form character and as a rule easily distinguished from the much younger tuffaceous 
beds of Siebert [Esmeralda] fm. [upper Mio.] with which it ia in places in contact. 
I s rather dark gray, has andesitlc appearance, and is flecked with Irregular spots 
of pale green (usually less than ^ in. dlam.), of a aoft waxy material that aome
tlmes contalna smaU scales of biotite. Microscope shows It to be everywhere more 
or leaa altered aud to consist of fragments of glassy rhyollte and of latite or 
andeslte. Closely associated with Sandstorm rhyollte, with which it ia regarded as 
practically contemp. Greater part of the tuff Is near or at base of the rhyollte. 
One body of this tuff is enclosed In Sandstorm rhyollte In KendaU mine. Thickness 
of 200-]- ft. ot the tuff was found beneath Sandstorm rhyollte in 2 mines. Is much 
older than Slebert [Esmeralda] fm. [which Is upper Mio.]. 

K e n d a l l m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : S o u t h w e s t e r n Mich igan . S h o w n on m o r a i n e 
m a p (pl . 32) of U. S. G. S. Mon. 53. B e l o n g s t o K a l a m a z o o m o r a i n i c 
sys t em. N a m e d for K e n d a U , V a u B u r e n Co. 

K e n d a l l G r e e n s l a t e . 

P r e - C a m b r i a n : E a s t e r n M a s s a c h u s e t t s ( B o s t o n B a s i n ) . 

W. E. Hobba, 1899 (Am. GeoL, vol 23, pp. 109-115). Kendall Green a l—In the main 
a achistose s i (using term si. In widest sense), consisting of hornblende, quartz, 
and many other constituents. Thickness probably 5,000 tt. Grades into under
lying Stonybrook qtzite, and Is overlain by Lincoln si. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the rocka of Kendall Green area, 
Middlesex Co., aa Marlboro fm. The Marlboro includes considerable si. 

K e n d r i c k sha le . ( I n P o t t s v i l l e g r o u p . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y ( F l o y d C o u n t y ; . 
W. R. JIUaon, 1919 (Ky. Dept. Geol. and Forestry, ser. 5, vol 1, pp. 96-104). 

Kendrick ah.—Fosalllferoua limy ah., generally soft blue-gray calc. sh. carrying 
many calc. and magnesium nodules. [Thickness not stated.] Fosslla (listed by 
C. Schuchert) are new and unmatched as a collection either in or outside of Ky. 
Fauna is clearly PottsvUle. Local strat . suggests the Kendrick should be placed 
In lower part of Wise fm. or Upper Pottaville, with Norton fm. Juat below It. 
Lies about 170 ft. above Prestonburg, Miller's Creek, or Van Lear coal. Type foa
ailiferous outcrop la 150 yds. above Kendrlcks homestead, on headwaters of Cow 
Creek, Floyd Co. Rests on blue sandy calc. sh. and is overialn by 15 to 20 ft. of 
massive, somewhat croaa-bedded sa. 

W. C. Morae, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, p. 298). Kendrick ahalea named 
by Jlllscn frora exposures a t Dr. Kendrick homestead. [Gives detailed section at 
type loc, where they are 19>/j f t th ick] They form roof ehales ot Thacker coal 
and Ue 221 ft. below "Taylor" or Copeland coal 

t K e n n e d y g r a v e l s . 
P l e i s tocene ( p r e - W l s c o n s l n ) : N o r t h w e s t e r n M o n t a n a ( n o r t h w e s t e r n p a r t of 

T e t o n C o u n t y ) . 
B. Willis, 1902 (Geol. Soc. Am. Bull , vol. 13, pp. 315, 328-,330). Kennedy gravels.— 

Well-rounded or subangular high-level gravel of local origin ; rarely bouldera 2 ft. 
across occur; those 6 to 12 inches diam. are coranion. Finer gr/ivel and gravelly 
soil make up the mass. Obscurely stratlfled; glacial striae abaent. Thlckneas 
100-f- f t . ; baae not aeen. Believed to be a remnant of an alluvial cone of Kennedy 
Creek. Type loc. a gravel mesa, 5,800 ft. high, 5 m l E. of Chief Mtn, N. of Ken
nedy Creek and 900 ft. above i t Rest on Benton ah. Description largely compiled 
from notes by G. I. Finlay. 

W. C Alden (personal communication June 1932), who found glaciated material in 
typical -j-Kennedy gravels on Kennedy Rldge, regards the deposit aa of glacial origin, 
and Includes It in his pre-Wisconaln glacial drift. (See also W. C. Alden, U. S. G. S. 
P. P. 173, 1932.) 
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Kennetcook limestone. 
Mississippian: Nova Scotia. 
W. A. BeU, 1921 (Am. Jour. Scl, 5th, vol 1, p. 168). 

Kenneth limestone. 
Silurian (Cayugan) : Northern central Indiana (Cass County). 
E. R. (timings and R. R. Shrock, 1927 (Ind. Acad. Scl Proc, vol. 36, pp. 76-77). 

Kenneth'ls.—Very cherty Is., from 1 to 20 ft. thick In outcrops, resting on Kokonio 
Is. of Foerste with possible uncon. Top of fm. not known. Exposed in quarries at 
Kenneth Station and vicinity, Cass Co. 

E. R. Cumlngs and R. R. Shrock, 1928 (Ind. Cons. Coram., Dlv. Geol Pub. 75, pp. 117-
135), explain that their Kenneth Is. Is upper part (brachlopod-bearlng beds) of 
Kokomo la. of Foerate (1904). (See under Kokomo Is.) Thickness few ft. at 
Kokomo to over 35 ft. near type section. Fossils listed. Fauna has Cayugan 
affinities, hut much work Is needed to establlah ita correlation. 

M. A. HarreU, 1935 (Ind. Dept. Cons. Pub. 133, mimeographed thesis, pp. 89-90). 
Kenneth la. ia found only In structural sag btw. Peru and Logansport. Cumlngs 
(Ind. Acad. Scl, Proc, vol 39, 1929, p. 208, 19.30) has exprc ŝsed opinion fauna of 
Kenneth Is. of northern Ind. is comparable with early Dev. faunas (Keyser) of 
Md., Pa., and N, J. The Kenneth Is therefore probably Lower Dev. 

Kennett rock. 
Pre-Cambrian: Southeastern Pennsylvania (Chester County). 
P. Frazer, 1888 (2d Pa. Geol. Surv. Rept. C, pp. 307-308). Kennett rock, upper 

memb. of Potadam ss. A thin-bedded rock composed of fragments of white limpid 
qtzite, generally coarse-grained. Named for through of Kennett Square. The 
lower memb. of Potsdam sa. la Toughkenamon rock. 

The qtzite a t and around Kennett Square is mapped as Setters qtzite (pre-
Camb.) in U. S.G. S. West Chester-CJoatesvlUe folio. No. 223, 1932. 

Kennett formation. 
Middle Devonian: Northern California (Bedding region). 
J. P. Smith; 1894 (Jour. Geol, vol 2, pp. 591-593, 598). Kennett lss. and shales.—A 

thick aeries of dark contorted alliceoua ahales, with occasional masses of la. that 
contain Dev. fossils, probably Middle Dev. Exposed btw. Squaw and Backbone 
Creeka, about 4 ml W. of Kennett, on Sacramento River. Corapose Sacramento 
fra. (H. W. Fairbanks ras.). We do not know age ot the rocks Imraediately under
lying the Baird shales, but the siliceous shales of Sacramento River lie some distance 
below them, and are probably In part of Carbf. age. 

According to J. S. DiUer (U. S. G. S. Redding folio, No. 138, 1906) the 
Baird sh. is underlain by Bragdon fm. (Miss.), which rests uncon. on 
Kennett fm. 

Kennett limestone. 
Pre-Cambrian: Southeastern Pennsylvania. 
T. D. Rand, 1900 (Phlla. Acnd. Nat. Scl. Proc 1900, pt. 1, pp. 235-242). Kennett Is., 

Camb. according to Mr. Waleott. [Seema to be named for Kennett Square Station, 
Cheaty Co.] 

The Is. a t and around Kennett Square Station is mapped as Coekeysville 
marble (pre-Camb.) In U. S. G. S. West Cliester-Coatesville folio. No. 223, 
1932. 

Kennicott formation. 
Lower Cretaceous: Alaska (Copper River region). 
O. Rohn, 1900 (U. S. G. S. 21st Ann. Rept., pt. 2, pp. 424-440, pl 52). KcnnicotI 

aeriea.—Light-colored arkoaea, shales, and lss. occurring on Bear aud Fourth of 
July Creeks htw. Fohlin Creek and Kennicott Glacier. Of late Jurassic or early 
Cret. age. Uncon. (?) overlies McCarthy Creek ahales (Trla.sslc). 

F. H. Moflit and S. R. Caiips. 1911 (U. S. G. S. Bull. 44.*̂ . pp. 31-43), appllrid 
Kennicott fin. to all the supposedly Jiirnssic sed. rocks of Nizina dist. and several 
areaa of ss. N. of upper Chltlna River which are now considered lo be Cret. 
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G. C. Martin, 1926 (U. S. G. S. Bul l 776), restricted Kennicott fm. to the Lower 
Cret , tha t being the age of the rocka In type region. 

F. H. Mofflt (rept on Chltlna Valley and adjacent area. In process of publication). 
The rocks of type loc. of Rohn'a Kennicott fm.. In Fourth of July Pass, are now 
considered to be Lower Cret., and consist of (descending) : (1) Black sh. or al., 
Intruded by many light-colorsd porphyry dikes, 3,000+ f t ; (2) crumbly gray sh. 
with concretions, 50 (7) f t ; (3) massive brown ss., 100 to 200 f t ; (4) cgL with 
angular and subangular fragments, tew ft. They rest uncon. on Upper Triassic sh. 

K e n o g a m l R i v e r f o r m a t i o n . 

S i l u r i a n : O n t a r i o . 

W. S. Dyer, 1930 (Ontario Dept. Mines 38th Ann. Rept , pt. 4, p. 64). 

K e n o s h a s h a l e . ( I n T e c u m s e h sha le . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. E. Condra, 1930 (Nebr. Geol. Surv. BuU. 3, 2d ser., pp. 47, 52). Kenoaha ah. 
is proposed In this rept. for the 6 or 7 ft. of sh. at base of Tecumseh sh. memb., 
and underlying Ost is. Type loc. in Miaaouri River bluff near Kenosha landing at 
mouth of second small valley S. of King HIII, Cass Co., Nebr. 

K e n t bed. 
L o w e r C r e t a c e o u s ( C o m a n c h e s e r i e s ) : S o u t h e r n K a n s a s . 

P. W. Cragin, 1895 (Am. Geol, vol 16, p. 383). Kent bed proposed for an Ostreo 
quadruplicata zone which occurs below Fort Worth zone, to distinguish It from 
Oatrea quadruplicata zone above the Fort Worth. Occupies position near that ot 
Duck Creek chalk of NE. Tex. and above that of Tucumcari zone. 

D e r i v a t i o n of n a m e n o t k n o w n . Above i s only r e c o r d of t h i s n a m e . 

K e n t f o r m a t i o n . 
U p p e r J u r a s s i c : S o u t h w e s t e r n B r i t i s h O i i u m b i a ( H a r r i s o n L a k e r e g i o n ) . 
C. H. Crickmay, 1927 (Stanford Univ. Abatracts of Dissert. 1924-26, vol. 1, p. 132). 
C. H. Crickmay. 19:W (Geol. Mag., vol. 07, map, p. 487). Kent fm.—CgL, 3,000 ft. 

thick, of Upper Jurassic age. Underlies Agaasiz Prairie fm. (Upper J.) and imcon. 
overUea Billhook fm. (Upper J . ) . 

K e n t u c k y sha le . 
M i s s i s s i p p i a n : E a s t e r n K e n t u c k y . 

N. S. Sholer, 1877 (Ky. Geol. Surv., n. s., vol. 3, pp. 183-188, bottom pagination). 
In eaatern Ky. the amount of sh. in the Carbf. rocka succeeding the Sub-carbf. la. 
Is much greater than In western Ky. As this period Is set apart by physical and 
vital conditions from .anything that came before or afterward, it deaervea a special 
designation. I shall therefore give it the name Kentucky sh., which Is especially 
fitting, inasmuch as In region about headwaters of Ky. River we have best exem-
pllflcatlon of the Sub-cgl. coal series which hos yet been examined. Is uncon. 
overlain by Millstone Grit. 

t K e n t u c k y m a r b l e . 
t K e n t u c k y R i v e r m a r b l e . 
t K e n t u c k y R i v e r l imes tones . 

N a m e s t h a t h a v e been loo.sely app l ied to raany Ord. lss . of Ky . 

Ken tv lUe f o r m a t i o n . 

S i l u r i a n : N o v a Scot ia . 

H. M. Aral, 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol, C, sec, 4, p. 203). 

K e n w o o d beds . 
Midd le Devon ian : E a s t e r n Iowa . 

W. H. Norton, 1894 (lowo Acad. Sci. Proc, vol. 1, pt. 4, p. 23). Kenwood beda.— 
Massive argi l l and ferruginous shales, huff and reddish-brown lsa,, irregularly 
bedded, passing horizontally aud vertically beneath Into buff thinly laminated or 
shaly la. weathering into marly clay. Thickness 40 ft. Underlie Lower Davenport 
beds and overlie 5 ft. of bluish or greenish ah. believed to represent Independence 
shales, but hitter terra may ri'jidily he extended to Include all the Is. and sh. of 
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Kenwood beds, a term which Is therefore used only as a local synonym for Inde
pendence shales. [Discarded by U. S. G. S. In 1911, Independence ah. memb. of 
Wapaipinicon la. being adopted ins tead] 

R e p t . 9 th A n n . Fie ld . Conf. K a n s . Geol . S o c , 1935, flg. 1, s h o w s I n d e p e n d e n c e 
sh . a s m u c h y o u n g e r t h a n K e n w o o d . (See 1935 e n t r y u n d e r Wapa ip in i con 
is .) 

N a m e d fo r K e n w o o d , L i n n Co. A c c o r d i n g t o M. A . S t a i n b r o o k ( p . 251 of 
1935 r e p t c i ted above ) t h i s u n ' t Is typ ica l ly deve loped in r i g h t b a n k of 
I n d i a n Creek, b a c k of t h e c o u n t r y c lub a t K e n w o o d P a r k , a s u b u r b of 
C e d a r R a p i d s . H e redef lned K e n w o o d b y r e m o v i n g f rom i t s t o p 20 ft . 
of beds w h i c h h e n a m e d S p r i n g Orove m e m b . of Waps ip in icon fm. 

K e n w o o d s a n d s t o n e . ( I n Osage g r o u p . ) 
M i s s i s s i p p i a n : W e s t e r n a n d n o r t h e r n K e n t u c k y a n d s o u t h e r n I n d i a n a . 

C. Butts, 1915 (Ky. Geol. Surv., 4th s e t , vol. 3, pt. 2, p. 148). Kenwood aa.— 
Thin sss. alternating with sh. Thickness 40 ft. Contains Keokuk fossUs. Un
derlies Rosewood sh. and overlies New Providence sh. ; all belonging to Osage 
group. 

C. Butts, 1922 (Ky. GeoL Surv., ser. 6, vol. 7, p. 29). Kenwood ss. extends aouth
ward perhapa only to Lebanon Junction, Bullitt Co., Ky. 

E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, p. 491). Kenwood ss. 
doea not peraiat very far .Into Ind. 

P. B. Stockdale, 1931 (Ind. Dept Cona., Div. GeoL Pub. 98, pp. 52, 54, 92, 93, 94, 
111, etc.). At top of New Providence sh. In Floyd Co.. aouthern Ind., usually 
within an Interval of 20 ft, or less, are occasional realatanf ss. beds up to 2 ft. 
thick. These ss. layers are Indiana's sole representative of what in Jefferson Co., 
Ky., has been named "Kenwood ss." by Butts. Uppermost limit of New Providence 
fm. is nicely marked In east-central and .south Floyd Co., Ind., and in Jefferaon 
Co., Ky., because of presence of abrupt ss. layers (Kenwood sa. of Butta) ; but 
northward aa far as Brown and Bartholomew Counties the upper limit Is con
jectural in moat places aa a con.sequence of a remarkably gradual transition Into 
overlying rocka. [On pp. 93-94 he proposes to modify deflnition of New Providence 
fm. so aa to Include Kenwood as. as a memb., and he names the overlying beda 
Locust Point fm. On p. 93 he says Kenwood ss. is "generally 40 ft. thick, 30 ft. 
of which appear on Kenwood HUI." On p. 94 he says : "In thia rept. the as. layers 
will he referred to as the Ken-wood beds of the New Providence fm."] [See also 
under New Providence fm.] 

N a m e d fo r K e n w o o d HUI. n e a r Louisvi l le , Ky . 

K e o k u k l i m e s t o n e . (Of O s a g e g r o u p . ) 

M i s s i s s i p p i a n : Iowa , I l l inois , e a s t e r n Mis.souri, and w e s t e r n K e n t u c k y . 

D. D. Owen, 1852 (Rept. Geol Surv. Wis., Iowa and Minn., pp. 91, 92). Keokuck 
cherty laa.—Gray cherty lss., forming wall of rock washed by the Misalaalppl 
below Keokuck Landing, Iowa. Overlain by Shell beds and underlain by Hannibal 
beds (brown Encrinital lss. alternating with hands of chert), which rest on Burl
ington beds (the Encrinital group of Burlington). [According to later Iowa repts 
the Keokuck cherty Iss. of Owen are the "cherty feeds of passage" separating the 
Keokuk and Burlington laa. of H a l l ] 

J. Hall, 1857 (Am. A.sa. Adv. Scl Proc, vol. 10, p t 2, pp. 53-58), Keokuk or lower 
Archimedes la.—Highly foaailUeroua Is., separated frora overlying Warsaw or 
Second Archimedes Is. by "Geode bed" (a mass of shales or marls with impure Iss. 
containing geodes), overlain, locally, near Warsaw, Ills., Appanoose, Iowa, and 
other places, by 10 ft, of mag. Is. Separated from iindeiiying BurUngton Is. by 
60 to 100 ft. of beds of passage, consisting of cherty layers with intercalated beds 
of Ilght-gray Is. 

T h e " c h e r t y beds of pas.soge" w e r e t r e a t e d a s a d i s t i nc t u n i t a n d exc luded 
f r o m b o t h K e o k u k a n d B u r l i n g t o n by H a l l in 1858, 1859, 1 8 6 4 ; by W o r t h e n 
in 1858 ; by C, U, K e y e s in 1894 ; by .1: A. U d d e n in 1!X)1; by H . H i n d s in 
1 9 0 9 ; a n d by C. R. Keye.s in 1914. T h e y w e r e iuc luded in t h e B u r l i n g t o n 
by C. A. W h i t e ; by W a c h s m i t h ; by C. H . G o r d o n (1892 a n d 1895) ; by 
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C. R. Keyes in 1895 (under the name "Montrose che r t " ) ; by W. H. Norton 
and H. E. Simpson in 1912; and by P. M. Van Tuyl in 1912. They were 
included In Keokuk by A. W. Vodges in 1888 and by F. M. Van Tuyl in 
1925 (Iowa Geol. Surv. vol. 30, pp. 47, 146), who stated that In them 
appear for first time several Keokuk types of brachiopods. The "geode 
bed" referred to by Hall has in subsequent repts been both included In 
and excluded from Keokuk Is. 

The present accepted definition of Keokuk Is. excludes the "geode bed" 
(which is now included In the overlying Warsaw, because its fauna and 
Uthology are said to be more closely allied to that of the Warsaw Is.) 
and includes the cherty beds at base. The U. S. Geol. Survey treats the 
Keokuk as top fm. of Osage group. 

Naraed for exposures at Keokuk, Iowa, especially gflod exposures occurring 
along Soap Creek and jn a quarry in Miss. River bluff near mouth of the 
creek. 

tKeokuk gi'oup. 
A terra appUed In sorae early Miss. Valley repts te rocks now called Osage 

group. 

Keosauqua sandstone. 
Mississippian: Southeastern Iowa. 
C. H. (Jordon, 1895 (Jour. Geol, vol 3, pp, 304—305). Keoaauqua aa.—Coarse brown 

S3., few ft. to 25 ft. thick, near top of St, Louis group in SE. Iowa. Underlies 
corapact granular lss. forming top memb. of St. Louis group and overUes brecciated 
Is. ot the St. Louis. 

According to P. M. Van Tuyl (Iowa Geol. Snrv. voL 30, p. 258, etc., 1925) 
this ss. is of basal Ste. Genevieve age, is overlain by Is. of Ste. Genevieve 
age, tinderlain by true St. Louis Is., and was included in Verdi beds by 
Gordon, but belongs in Bella beds. 

Named for exposures in S. bank of Des Moines River about 2V4 ml. below 
Keosauqua, Van Buren Co. 

Keota sandstone member (of Savanna sandstone). 
Pennsylvanian: Eastern Oklahoma (Muskogee, Haskell, and Mcintosh Coun

ties) . 
C. W. WUson, Jr., 1935 (A. A. P. G. BuU., vol. 19, No. 4. pp. 503-520). Krota as. 

mrmb. of Savanna ss.—Gray to brown as., regularly bedded, blocky, ripple marked, 
Thicknesa in Muskogee-Porum area 10 ft. Lies 70 ± ft. above Tamaha ss, memb. 
and 50+ ft. below Splro ss. memb. Named for exposures at Keota, HaskeU Co. 

Keowee zone. 
Pre-Cambrian: Northwestern South Carolina. 
E. Sloan, 1907 (Summary of mineral reaourcea of S. C, p. 12). [In table on page 

cited this name la placed opposite Tyger zone, but there is no deflnition. Probably 
named for Keowee River, bdy btw. Oconee and Pickens Counties.] 

Keppel dolomite. 
Silurian (early) : Ontario. 
A. W. Grabau, 1913 (Geol. Soc. Am. Bull, vol 24, pp. 438, 460). Keppel dolo

mites.—Marine Iss. and dolomites, 0 to 36 ft. thick. UnderUe Cabot Head beds 
and overlie, prohably dlscon., Queenston sh. Named for their nearly continuous 
exposure along lake front In Keppel Twp, from Owen Sound to Cape Commodore. 

These beds appear to be sarae as Manitoulin raemb. of WiUiams, 1914, and 
Manitoulin Is. memb. of Schuchert, 1914, a name that has had consider
able usage, while above-cited rept is only record of KeppeL 



1 0 8 6 LEXICON OP GEOLOGIC NAMES OF UNITED STATES 

Kerber formation. 
Pennsylvanian: Southern Colorado (Bonanza district, Saguache County). 
W. S. Burbank, 1932 (U. S. G. 8. P. P. 189). Kerber fm.—Series of coarse-grained 

ssa. or grits and black carbonaceous shales which overlie, with possibly a atrat 
break, the LeadvUle la. and extend up to base of lowest red-colored micaceous sedi
ments or sandy shaiea of Maroon fm. Thickneaa 200± ft. Basal memb. ia a aa. 
70 to 75 ft. thick. Named for exposures along Kerber Creek. 

Kereford limestone. (In Oread limestone.) 
Pennsylvanian: Eastern Kansas, southeastern Nebraska, and northwestern 

Missouri 
G. B. Condra, 1927 (Nebr. GeoL Surv. BuU. 1, 2d ser., p. 45). Near Lecompton and 

Atchison, Kans., and at Amazonia, Mo., the lower part of Kanwaka sb. memb. 
contains one or more lensing lss. for which name Kereford la. Is proposed. Hereto
fore this Is. has b!en known as "Waverly Flagging," a nongeographic name, and 
has been loosely correlated aa top part of Oread memb. It la not persistent enough 
to serve as a horizon marker. The stone Is denae, aomewhat aren., in part oolitic, 
and fossUlferoua. In writer's opinion thi.') bed belongs In Kanwaka sh. memb. and 
not In Oread Is., where Hinds and Greene placed it. 

K. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Cont Guidebook, pp. 94, 96). 
Writer has modifled Condra's classification slightly by Including Kereford It. as 
top dlv. of Oread fm. (instead of basal dlv. of Kanwaka sh.). The Kereford exhibits 
characteristics of the "super" divisions of the cycle. The thin underlying sh. is 
termed Heumader ah. [The Oct. 1932 revised classlflcatlon of Penn. rocks of 
Kans. and Nebr. by Moore and Condra placed Kereford la. aa top memb. of Oread 
Is., and Condra In 1935 (Nebr Qeol. Surv. Paper No. 8, p. 12) foUowed this classl
flcatlon, also B. C. Moore, 1936 (^ans. Geol. Surv. BuU. 22).] 

Type loc., Kereford quarry at S. edge of Atchison, Kans. 

Kerens member (of Wills Point formation). 
Eocene (lower) : Northeastern Texas (Brazos River to Trinity River 

region). 
F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 530, 535, 559, 582). Kerena 

memb.—Forms upper two-thirds of Wills Point fm. Dark gray sUty or sandy 
clay; 300 ft. thick In Brazos River Valley; 450 or possibly 500 ft thick hi 
Trinity River Valley. [On p. 535 thickneaa of Kerens memb. ia given aa 225 ft) 
Overlies Wortham aragonite lentil of Wills Point and underUes Segnln fm. Type 
loc. comprises tbe exposures along Trinity River N. of St. Louis & Southwestern 
R. R., E. of Kerens, Navarro Co. 

The U. S. Geol. Survey Includes In Kerens memb. the 8- to 10-lnch bed caUed 
Wortham aragonite lentil by Plummer. The Kerens as thus defined 
rests on Mexla memb, 

Kern River group. 
Kern River formation. 
Kern Biver series. 

PUocene and later (?) : Southern California (Kem River region). 
F. M. Anderson, 1905 (Callt Acad. Scl. Proc, 3d ser., vol. 2, pp. 187-188, 191). 

Kem River beds.—Mainly sands and sandy clays, dipping gently to W. The 
locality Is on Kern River, 2 to 6 ml. E. of Oil City, Kern Co. Entire thickness of 
strata exposed along the river aggregates about 3,000 ft, of which lower two-
thirds belongs to Mio. Toward base they become very fossiliferous. [Lists many 
fossils.] Most complete and most typical fauna of Lower Mio. of Calif. Interior 
Is that of Kem River beds on SE. border of San Joaquin Valley. 

F. M. Anderson, 1911 (CaUt Acad. Sci. Proc, 4th set, voL 3, pp. 95, 111). Kem 
River group.—Green and brown beds, gravels, aands, and clays, almost without 
fossils, but Includes Kern oil measures. WeU exposed 1 or 2 ml. B. of Kem 
River oil fleld and elsewhere. Beds of gravel and cgl. and frequently large boulders 
are characteristic ot the group. Is a terrigenous rather, than an organic deposit 
CaUed Keni River group because the productive oil measures of Kern River dtet 
are conflned to it. The oil measures make up about half of volume of the beds. 
Uncon. overlies Temblor group. Assigned to Neocene. 
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J. B. Stevens, 1924 (A. A. P. G. Bull , vol. 8, No. 1, p. 33). Kern River seriea.— 
Gravel, sand, and clay, 2,000 f t thick. Is uncon. overlain by alluvi-im and ter
race deposits and uncon. underlain by Monterey group (Mio.). Probably Includea 
at base equiv. of Santa Margarita Miocene. Reat of fm. asaigned to PUo. 

L. S. Fox, 1929 (A. A. P: G. BuU., vol. 13, No. 2, p. 103). Kern River s e r i e s . -
Unconsolidated sands and clays of fresh-wster origin, and. In Ita tnore baalnward 
phaae, of Interstratlfled marine Etchegoin aedimenta. At numeroua placea along 
B. fringe of the vaUey theae beds are lacking, but farther W. they increase In 
thickness to several thousand ft. within a short diatance. Theae Kem River beda 
repreaent entire aeriea of deposita from early PUo. to Recent time. 

A. Dlepenbrock, 1933 (Call t Oil Flelda, Dlv. Oil and Gas, vol. 19, No. 2, pp. 12-29). 
Kern River seriea has been uaed for ail beda (Plio. and Pleiat.) in Bakersfleld 
area that are younger than Mio. For convenience the group has been divided 
into 3 membera, which have been popularly named (deacendlng) "Kem River fm." 
(50 to 850 ft. thick), "Etchegoin fm.," and Chanac fm. 

KernvUle series. 
Jurassic or older: Southern California (KernvUle quadrangle). 
W. J. MUler, 1931 (Univ. CaUt Pub., Bull Dept Gcol. Scl , vol. 20, No. 9, pp. 

335-343). KernvUle series.—Oldeat rocka in thia part of Call t Conatltute a 
meta-aedlmentary series. Largely composed of three kinds of rocks—phylUte. 
qtzite, and crystalline Is. Phylllte Is most abundant ; varies locally to mica schist, 
particularly close to its contacts with the grani te ; Is highly foliated and gen
erally of greenish-gray color. Thln-hedded, generally llght-gray to dark bluish-
gray qtzites are usuaUy interbedded with the phylllte, the qtzite in aome placea 
making up about half of the combination. A number of lenaes of crystalline Is. 
are luterbedded with the phyUlte-qtzlte series. Thickness 12,000 ft. Named for 
many excellent exposures In vicinity of KernvUle. All these metamorphoaed atrata 
are presumed to belong to a single series. They are Uthologlcally similar and no 
strat. break waa found. But careful aearch failed, to yield foaaila and the areaa 
are widely acattered, ao that It must be admitted the KemvlUe series may repre
sent more than one fm. It ia evident the scattered areaa of KernvUle seriea 
represent merely remnants of once very widespread strata with a conservatively 
estimated thickness of a t least 3 ml. Actual age unknown, but it Is Juraaalc or 
older. It may be Mlsa. It Is cut by gabbro-dlorite and its facies. 

Kerrlck morainic system. 
Pleistocene (Wisconsin stage) : Northeastern Minnesota and northwestern 

Wisconsin. 
F. Leverett, 1928 (U. S. G. S. P. P. 154). Includea Cromwell and Wright moraines. 

Named for Kerrick, Pine Co., Minn. 

Kessler limestone member (of Bloyd shale). 
Pennsylvanian (PottsviUe) : Northwestern Arkansas. 
F. W. Slmonds. 1891 (Ark. GeoL Surv. Ann. Rept 1888. voL 4, pp. 26, 103-105). 

Kessler Is.—Thln-bcdded shaly Is., gray to reddish brown, with occaalonal light 
streaks. Tbickness 10 to 15 ft. Uppermost bed of Lower Carbf. or Miss. Under
lies Coal Measures and overlies the coal-bearlng sh. in Washington Co. 

G. I. Adama and E. 0. Ulrieh, 1904 (U. S. G. S. P. P. 24), Included thia Is. In 
Morrow fm., of Penn. age. Later the Morrow waa made a group, divided Into 
Bloyd ah. above and Hale fm. below, and thia la. la now treated aa a memb. of 
Bloyd sh. It l i e s 0 to 190 ft. below top of the Bloyd. 

Named for Kessler Mtn, Washington Co. 

tKetchikan series. 
Upper Triassic and Carboniferous: Southeastern Alaska (Ketchikan 

region). 
A. H. Brooks, 1902 (U. S. G. S. P. P. 1, pp. 40-52. map). Ketchikan s e r i e s . -

Argill. nnd aren. schists, arglllites, and some lss. and ifren. beds. Occurs along 
E. margin of Gravina Island aad along W. margin ot Revlllaglgedo Island, and 
In vicinity of Ketchikan, on both sides of Tongass Narrows, on Cleveland Peninsula, 
along George In le t on E. arm of Behm Canal. Believed to be In part Mesozolc 
(Trlassic?) and In part Upper Paleozoic. 

T. Chapln, 1919 (U. S. G. S. P. P. 120, p. 88). Brooks' "Ketchikan series" In
cluded Upper Trlassic and Carbf. rocks, as suggested by htm. 
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Ketchum Bluff conglomerate. 
Pennsylvanian: Central southern Oklahoma (Jefferson County). 

See under Oscar ss. 

Ketona dolomite. 
Cambrian (Upper) : Northern central Alabama. 
C. Butts, 1910 (U. S. G. S. BuH. 400, p, 14 ; U. S. G. S. Birmingham folio. No. 175, 

p. 3). Ketona dol memb. of Knox dol.—Nearly pure dol, with but little chert 
Is thick-bedded, of crystalUne texture, and Ught-gray color, Baaal memb. of 
Knox dol. Thickness 600 ft. 

Later work by E. 0 . Ulrlch restilted In discovery of beds In Knox dol. of 
Ala. older than Ketona dol. (to which older beds he applied the name 
Brierfield dol.), also to subdivision of post-Ketona beds of Knox into 
(ascending) Bibb dot. Copper Ridge dol., and Chepultepec dol. The 
Ketona dol. Is therefore now treated as a fm., underlain by Brlerfleld 
dol. and overlain by Bibb dot (See C. Butts, Ala. Geol. Surv. Spec. Rept 
No. 14, 1926.) 

Named for exposures at Ketona, Jefferson Co. 

Kettle meta-andesite. 
Pennsylvanian: Northern CaUfornia (Taylorsville region). 
J. S. DUler, 1908 (U. S. G. S. Bull. 353). Kettle meta-andesite.—An extended aeries 

ot lava flows and products of volcanic explosions. The principal rock is decidedly 
porphyritic, with many small pbenocrysts of feldspar, aome of hornblende, and, 
rarely, round grains of quartz, all embedded in a reddish-brown or gray partially 
crystalline groundmass containing .small grains of plagioclase and quartz. Also 
Includes considerable pale greenish-gray generally nonporphyritic rock. Both types 
are intimately asaociated with fragmental rocks, mainly tuffaceous, but locally 
passing Into flne cgl. and sa. Appears to have been erupted about the time 
Robinson fm. was deposited, but to be older than Reeve meta-andeslte. 

Named for development around Kettle Rock, NE. of Taylorsville. 

Kettle interlobate moraine. 
Pleistocene (Wisconsin stage) : Southeastern Wisconsin. See T. C. Cham

beriin, Wis. Acad. Scl. Trans., vol. 4, pp. 201-234, map, 1878. Also 
shown on moraine map (pl. 23) of U. S. G. S. P. P. 106. Named for 
Potash Kettle Range, a term applied in early Wisconsin repts to the 
region occupied by the moraine, as explained in U. S. 6 . S. P. P. 106, 
p. 13. 

Kettleman lake bed. 
Probably PUocene: Southeira CaUfornia (Tulare Lake region). 
J. G. Cooper, 1894 (Callt Acad. Scl. Proc, 2d ser., vol. 4, p. 167). Kettleman lake 

bed.— Â fosalllferoua freah-water depoait about 10 ml. W. of Tulare Lake, on edge ot 
what was probably a PUo. lake about 20 ml. long and 5 ml, wide, or half as large as 
Tulare Lake le now, and S, of W. frora It, In W, corner of Tulare Co. Lies 600 ft. 
above sea level. [Type loc. not stated, but the beds are probably the fresh-water 
deposit mentioned as occurring on W. border of Kettleman Plains.'] 

tKett le Blver sandstone. 
Name locally applied In some early Minn, repts to Hinckley ss., from ex

posures on Kettle River. 

Kettle River forraation. 
Tertiary (Ollgoceije?) : Southern British Columbia and northeastern Wash

ington. 
E. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 10, 11, 118'' 30' 

to 119°30'). Kettle River fm.—Ollg. as., cgl, sh., arkose. Underlies Midway 
volcanic group. (Mapped along Kettle River, B. C, N. of 49th par.] 

C. W. Drysdale, 1912 (Canada Geol Surv. Summ. Rept. 1911, p. 135) ; and O. E. 
LeRoy, 1912 (Canada GeoL Surv. Mem. 21, pp. 20, 27, 42). [LeRoy called it 
OUg. ( 1 ) . ] 
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E. A. Daly, 1913 (Canada Dept. Int. Rept Chief Ast 1910, vol. 2, p. 394). Kettle 
River fm,, Ollg., Wash, and B. C, 0 to 2,100-1- ft. of sa., cgl, sh., tracea ot lignite. 
Patches. Fossil planta identified by PenhaUow as Ollg. Uncon. overlies Rock 
Creek granodiorite (Juraasic), also Anarchist series (Carbf. ?). 

C. W. Drysdale, 1915 (Canada Geol. Surv. Mem. 56, p. 62). Kettle River fm.. 
Eocene or Ollg., B, C, 

Keuka fiagstone. 
Upper Devonian: Western central New York (Keuka-Seneca Lake region), 
I. W. Fox, 1932 (A. A, P. G. BuU., vol. 16, No. 7, pp. 677, 083, 087). Keuka flag

stone.—Hard dark-gray flag, 2 to 4 inches thick, lying 85 to 90 ft. below top of 
Standlsh fm. In Keuka-Seneca Lake region. Is easily recognized by Its position 
btw. dense black shales or a thin layer of llght-gray sh. Inteivenlng btw. it and 
the black stratum beneath. Named for excellent exposures ou all shores of Keuka 
Lake. 

tKeweenaw group. 
tKeweenaw series. 

Same as Keweenawan series. 

Keweenawan series (or epoch). 
As used for many years the term applied to the upper provincial series of 

Algonkian rocks of Great Lakes region and the time covered by their 
formation. (For deflnition see U. S. G. S. BuU. 769, pp. 104-105.) But the 
U. S. Geol. Survey no longer uses "Algonkian system." Tlie Keweenawan 
is therefore now classified as the youngest series of pre-Carab. rocks 
in Lake Superior region, and as separated frora the overlying Upper Carab. 
sss. by a great structural and eroslonal uncon. The Keweenawan, how
ever, is regarded by A. C. Lane as partly Camb. and partly pre-Camb. 

tKeweenawlon. 
tKeweenlan. 
tKewenaw series. 
tKewenawic. 
tKewenhin. 

Variants of Keweenawan. 

Kewstoke conglomerate. 
Mississippian ( ? ) : Nova Scotia (Cape Breton Island). 
P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Scl. Jour., vol. 17, p. 324). 

tKey sandstone. 
Lower Ordovician: Northern Arkansas. 
G. I. Adams and E. O. Ulrlch, 1904 (U. S. G. S. P. P. 24, pp. 20, 95-97). Key ss.— 

Sa. locally known as "sand ledge" or "sand cap." Also called "saccharoldal ss.," 
because when struck with hammer It crumbles into fine white sand very similar 
In appearance to granulated sugar. Outer surface usually brownish as result of 
iron oxide coating. Occasionally, when unweathered, sraall maasea of pyrite occur 
In it and It has a water-green color. When weathered the green color disappears 
and the pyrite Is oxidized and transferred to the surface, forming a ferruginous 
coating. Thickness of strata varlea from few Inches to several ft. and bedding 
changes materially in short distance. Frequently exhibits ripple marks and falae-
beddlng. Weathered eurfaces have peculiar rounded appearanoe. Ledges are 
beveled so that layers have fluted edges. Appeara to have been deposited under 
abnllow-water conditions, in which quartz aand was worn into more or leas 
rounded grains. Thickness few ft. to over 100 tt. Same as St. Peter ss., "First 
Saccharoldal," Crystal City ss., and Cap au Gres ss. Underlies Izard Is, and overlies 
YeUvllle fm. 

G, I. Adams and B. 0, Ulrieh, 1905 (U, S. G. S. Fayetteville foUo, No. 119). Syiamore 
ss. memb. ot Chattanooga sh. is the aa. preaent at type loc. of "Key" -ss., but 
the ss. to which Key was applied In the section is S t Peter ss.; so Key will have 
to be abandoned. 
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L a t e r w o r k In n o r t h e r n Ark . h a s s h o w n t h a t s e v e r a l s s s . ( K i n g s R i v e r ss . , 

N e w t o n ss., a n d S y i a m o r e ss . ) h a v e been m i s t a k e n for t r u e S t P e t e r s s . 

N a m e d for K e y , n e a r Roge r s , B e n t o n Co. 

K e y L a r g o l i m e s t o n e . 

P l e i s t o c e n e : S o u t h e r n F l o r i d a . 

S. Sanford, 1809 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p. 50 and pp. 209, 
214-218). Key Largo ts.—Marine Is., extremely variable in appearance and atruc
ture, being solid Is. of coral origin, In some par ts a coral cgl., over much larger 
areas a flne white Is. I t is often free from any proofs of an organic origin. I t 
breaks with a concholdal fracture, a splintery aurface, and rings under the ham
mer. Other portions are made of standing corals with the Intervals filled In by 
reef debris and the whole cemented solid. In places the rock is a typical breccia 
composed of angular and cherty fragments In a limy cement, the cement and 
many of the fragments being bright red. Thicknesa, Judged from well records, 
69 to 130 ft. This Is. represents only known fossil coral reef In southern Fla. 
In places the Key West oolite apparently rests on Key Largo Is . ; the relations 
to Miami oolite and Lostmans River Is. are leaa certain.. 

C. W. Cooke aud S. Mossom, 1929 (Fla. GeoL Surv. 20th Ann. Rept , p. 208). Key 
Largo la. beUeved to be contemp. with Miami oolite. 

N a m e d for e x p o s u r e s in c u t s a n d b o r r o w p i t s on K e y L a r g o , a t f r e q u e n t 
i n t e r v a l s f rom S. s h o r e of L a k e S u r p r i s e t o W. end of t h e Is land a t 
T a v e r n l e r Creek , a d i s t a n c e of 15 mL 

K e y s s a n d . 

A s u b s u r f a c e sand , of P e n n . age a n d 15 t o 20 f t . t h i ck . In Co t ton Co., Okla . 

L i e s 96 t o 100 ft. be low top of P r i d d y s a n d a n d h i g h e r t h a n Zyps l e sand . 

K e y s e r l i m e s t o n e m e m b e r (of H e l d e r b e r g l i m e s t o n e ) . 

L o w e r D e v o n i a n : P e n n s y l v a n i a , w e s t e r n M a r y l a n d , n o r t h e r n W e s t Vir

g in ia , a n d w e s t e r n Vi rg in i a . 

B. 0 . Ulrlch, 1911 (Oeol. Soc Am. Bull., vol. 22, pp. 563, 590, 591, p l 28). Keyser 
la.—Basal fm. of Helderberg of N. T.. Pa., Md., Va., and W. Va. UnderUes 
Coeymans Is. and uncon. overliea upper Cayugan deposits (including (?) Manlius 
of N. T.) . 

C. K. Swartz et al.. 1913 (Md. GeoL Surv. Lower Dev. vol., pp. 82, 85). Keyser 
memb. of Belderberg fm.—Ls., massive and very nodular In lower part, more 
shaly and thln-hedded above. Thickness 270 to 290 ft. Rich coral and brachlopod 
fauna. Baaal memb. of Helderberg fm. UnderUea Coeymans memb., probably 
uncon., and overUes Tonoloway fm. Is clearly transitional btw. SIL and Dev. 
Accepting the principle that the age of the fm. la that of ita youngeat fauna, the 
Keyser is here referred to the Helderberg, although the majority of its species are 
distinctly SU. The Helderberg fauna thus appears to have Invaded Md. before its 
advent in N. T. In Coeymans time. Fauna of Keyser memb. as a whole shows 
pronounced relations to Helderberg, to which It Is referred. 

N a m e d for e x p o s u r e s a t Keyse r , W. Va . 

K e y s t o n e s a n d s t o n e . ( I n P o t t s v i l l e g roup . ) 
P e n n s y l v a n i a n : S o u t h e r n W e s t V i rg in i a . 

E. V. Hennen and R. M. Gawthrop, 1916 (W. Va. (Jeol. Surv. Rept. Wyoming and 
McDoweU Counties, p. 237). Keystone ss.—Massive, medium grained, micaceous 
buff; 0 to 25 ft. thick. Underlies Landgrafl coal and overUes Keystone coal 
Exposed a t Keystone, McDowell Co. 

Lies n e a r b a s e of P o t t s v i l l e g r o u p . 

t K e y W e s t ooli te . 
P l e i s t o c e n e : S o n t h e m F l o r i d a . 

S. Sanford, 1909 (Fla. Qeol. Surv. 2d Ann. Rept., table opp. p . 50, and pp. 209, 
218-221). All ooUte outcropping on keys S. of Florida Bay is here deaignated 
Key West oolite. TypicaUy it la a soft white or light-colored foasillferoua ooUtic 
Is., the ovules being scattered through amorphous carbonate of Ume or surrounded 
by cryatalline cement that develops most freely along bedding planes. Is less sandy 
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than Miami oolite, but resembles latter in general appearance and physical 
qualities, there being Uttle difference btw. hand specimens of the two. Is 
of marine origin. Apparently overliea Key Largo la. Relations to nonoolltic 
Lostmans River Is. not determined. Is overlain by recent marls and calc sands 
and in places along shores of the Keys may have a thin veneer of l)each rock. 
Tbickness protrably less than BO ft. Covers the islands W. of Bahla Honda 
Channel to Key West. Outcrops on shores of Harbor Key and Content Key and on 
most ot keys to S. and SW. Underlies Bay of Florida for at least 3 mi. SE. ot 
Big Bahla Honda Key, and forms surface of Boca Grande, 10 ml. W. of Key West. 

C. W. Cooke and 8. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rep t ) . Same as 
Miami oolite, and name "Key West" abandoned. Only difference btw. Miami 
oolite and "Key Weat" oolite is that the Mlaiiii contains a little more sand 
tban the "Key West." 

K i a l a g r i k f o r m a t i o n . 

J u r a s s i c (Midd l e? ) : S o u t h w e s t e r n A l a s k a (Cold B a y d i s t r i c t , Shel lkof 

S t r a i t ) . 

S. R. Capps, 1923 (U, S. G. S. Bull. 739, pp. 90, 91, 94, map). Kialagvik fm.—A 
few hundred ft. (500-]-) of sa., aandy ah., and cgl. that form bluffa along beach 
of NW. shore of Kialagvik Bay from near mouth of Pasa Creek to SW. end of 
bay and extend abort diatance Inland. Underlies Shellkof fm. (Upper Jurassic), 
uncon. Very fossiliferous. Fauna is Middle Jurassic. [The fauna Is now con
sidered either early Middle Jurassic or late Lower Jurass ic ] 

K iamlch i f o r m a t i o n . ( I n W a s h i t a g roup . ) 

Lower C r e t a c e o u s ( C o m a n c h e s e r i e s ) : N o r t h e a s t e r n T e x a s a n d c e n t r a l 
s o u t h e r n and s o u t h e a s t e r n O k l a h o m a . 

R. T. Hill, 1891 (Geol Soc. Am. BuU., vol. 2, pp. 504, 515). Kiamltia clave or 
Schloenbachia beda.—Marly clays, often stiff and black before oxidation, alter
nating with firm, hard, thin dimension layers of yellow Ume. Basal fm. of 
Washito dlv. Underlies Duck Creek chalk and overlies Goodland Is. of Fredericks
burg dlv. 

I n s o u t h e r n Okla . overUes Good land is . a n d u n d e r l i e s C a d d o is . C. N . 
Gould, 1925 (Okla . Geol. Surv . Bull. . 35, p. 9 8 ) , s t a t e d t h a t t h i c k n e s s in 
Okla . is v a r i a b l e u p to 150 ft. Some a u t h o r s n o w inc lude th i s fm. in 
F r e d e r i c k s b u r g g roup . F o r h i s t o r y of n a m e , see u n d e r F r e d e r i c k s b u r g 
g roup . 

N a m e d for h i s to r i c p l a in s of K i a m l t i a ( cor rec t ly spel led K i a m l c h i ) R i v e r 
n e a r F o r t Towson , C h o c t a w Co., Okla . 

t K l a m i t i a c lay. 
L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : N o r t h e a s t e r n T e x a s a n d s o u t h e a s t e r n 

O k l a h o m a . 
See K i a m i c h i fm., a p p r o v e d spelUng. 

K i a s k se r ies . 

P r e - C a m b r i a n : On ta r i o . 

H. C. Cooke, 1919 (Canada Geol. Surv. Mem. 115, p. 19). 

K ibbey s a n d s t o n e m e m b e r (of Q u a d r a n t f o r m a t i o n ) . 
Miss i s s ipp ian ( u p p e r ) : C e n t r a l n o r t h e r n M o n t a n a ( G r e a t F a U s - F o r t 

B e n t o n r e g i o n ) . 
W. H. Weed, 1899 (U, S. G. S. Fort Benton folio. No. 55). Lowest beds of Quadrant 

fm. in this quad, are reddish and yellow clayey sss., often holding interbedded 
layers of gyp. and constituting Kibbey ss., which is 153 ft. thick near Rlceville. 
These are overlain by Otter ahales, holding Interbedded laa., and forming upper 
memb, of Quadrant In thia quad. The Kibbey aa, resta on Madlaon la. [Quadrant 
fm. mapped over large area a t and around Kibbey, which Is on Little Otter 
Creek, In SW. corner of quad.] 

T h e U. S. Geol. S u r v e y a d o p t e d K i b b e y ss. m e m b . of Q u a d r a n t fm. In 1907. 

See u n d e r B i g Sn-owy g r o u p of Sco t t (1985) , w h o t r e a t s t h i s a s b a s a l 

fm. of h i s B i g Snowy. 



1 0 9 2 L E X I C O N O F G E O L O G I C N A M E S O F U N I T E D S T A T E S 

t K l c k a p o o raarl. 
U p p e r C r e t a c e o u s (Gulf s e r i e s ) : N o r t h e a s t e r n T e x a s . 

R. T. HUl, 1894 (Geol Soc. Am. BuU., vol. 5, p. 308). Glauconitic marls, called 
BroiCTistoicn marls in Ark. and Kickapoo marls In Tex., which bear a growth 
of hardwood, including Boia d'Arc. Overlie White CUffs or Anona chalk and 
underlie the Glauconitic sands. [Derivation of name not stated.] 

J . A. Udden, C. L. Baker, and E. Bose, 1916 (Unlv. Tex. Bull. 1916, No. 44, p. 74). 
In NE. Tex. the Taylor is probably represented by Marlbrook marls, which have 
also been called Kickapoo marla. 

t K i c k a p o o l imes tone . 
P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. Haworth and J. Bennett, 1908 (Kana. Acad. Scl Trans., voL 21, p t 1, p. 81). 
Kickapoo Is.—Thin Is., extending entirely across Kans., from State Une in Chau
tauqua Co. to Doniphan Co. Underiles Lawrence shales and overlies LeRoy shales. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. SeoL and Mines, voL 13). "Kickapoo 
is." discarded; is same aa la tan Is. 

H. C. Moore, 1936 (Kans. Geol Surv. Bull. 22, pp. 139, 140). Kickapoo Is. ot 
Haworth and Bennett (1908) included la tan Is. and Haskell Is. 

N a m e d fo r K ickapoo , L e a v e n w o r t h Co., 5 mL S. of l a t a n . 

K i c k a p o o beds . 
P l e i s tocene (Wiscons in s t a g e ) ; C e n t r a l w e s t e r n I l l ino i s . 

C, O. Sauer, 1916 (III. GeoL Surv. Bul l 27), Kickapoo beda.—Gravela, sand, ahd 
sUt, 20 to 70 ft. thick, well developed about mouth of North Kickapoo Creek, 
Illinois Valley, HI. Belonga to Wlaconsln glacial deposita. 

K i c k a p o o s and . 
A s u b s u r f a c e s a n d in M c L e a n s b o r o fm. ( P e n n . ) of C l a r k Co., 111. ( S e e 111. 

Geol. Su rv . BuU. 54, i ndex . ) 

K i c k a p o o F a l l s l imes tone . ( I n MUlsap L a k e f o r m a t i o n . ) 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( B r a z o s R i v e r r e g i o n ) . 

F . B. Plummer, 1919 (A. A. P. G. BuU., vol. 3, p. 138). Kickapoo Falla Is.—^Top 
memb. of Millsap dlv. Outcropa In Parker Co. Best exposures of the MlUsap are 
a t Kickapoo Falls, 10 mi. S. of Weatherford, Parker Co. 

E. H. SeUards, 1933 (Univ. Tex. Bull 3232, pp. 106, 107), replaced Millsap fm. with 
MiUsap Lake fm., and described Kickapoo Falla la. as next to basal memb. ot the 
fm. (See 1933 entry under Millsap Lake fm.) 

P. B. Plummer and J. Hornberger, Jr., 1936 (Unlv. Tex. BuU. 3534, pp. 15, 16). 
Kickapoo Falls Is. was named by Plummer and Moore from prominent exposures 
a t Kickapoo Falls on Kickapoo Creek, In N. edge of Hood Co. It Is treated as 
basal bed of Lazy Bend memb. of Millsap Lake fm. 

K i d d v i l l e l imes tone . 

Midd le D e v o n i a n : E a s t - c e n t r a l K e n t u c k y . 

A. F. Foerste, 1906 (Ky, Geol Surv. Bull 7, pp. 92, 93). KiddvUle bed or layer.— 
Dense Ilght-gray la., blue argll l gri t ty l8., and reddish-brown Is. Thickness 0 to 
3 f t Characterized by flsh remains. Bottom layer of Boyle Is. (Dev.). Under
lain by Crab Orchard fm. (SIL). 

N a m e d for smaU h a m l e t 1 ml . N . of I n d i a n F ie lds , C l a r k Co. 

K i e f e r s a n d s t o n e . 

See K e e f e r ss . m e m b . 

K i e s t e r m o r a i n e . 

P l e i s t ocene (Wiscons in s t a g e ) : W e s t e r n M i n n e s o t a a n d N o r t h D a k o t a . 

W. Upham, 1888 (Minn. Geol and Nat. His t Surv., vol. 2, pp, 415, 625). The 4th 
or Kiester moraine. Named for occurrence In vicinity of Kiester, Faribault Co , 
Minn. 
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K l e w l t z sha le , ( I n S t a n t o n l imes tone . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a . 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1. 2d ser.. pp. 42, 55). Howard Is. 
memb. of Shawnee fm. in Nebr. consists of 2 lss. .separated by a sh. bed of variable 
thickness here named Kiewitz sh., from Kiewitz quarry, W. of Meadow, Nebr. 
This sh. is bluish to gray, arglll, to quite calc, foaslliferous, and 2 or more ft. 
thick. The upper Is, of Howard raemb, was named "Louisville Is,'' by Condra 
and Bengston, from Louisville, Nebr,, and that name, although preoccupied. Is 
in use for this unit in Nebr. The lower la, of Howard memb, is here named 
Church Is. 

G. E, Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d s e t , pp. 11, 27, 31) . The uni ts 
called Louisville la., Klewltz sh., Du Boia la., Severy sb., Topeka la., and Meadow 
Is. In Bull 1 are parts o( Stanton Is. The name Louisville la. Is preoccupied hence 
Stoner Is. is proposed for this unit, to Include also Kiewitz sh. and so-caUed Du 
Bois Is, 

B, C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 134). ^Kiewitz s h , a part of 
Stoner is., is abandoned, 

K i g e r d iv is ion . ( I n C i m a r r o n g roup . ) 

P e r m i a n : C e n t r a l s o u t h e r n K a n s a s a n d n o r t h w e s t e r n Oklahoraa . 

F. W. Cragin, 1896 (Colo. Coll Studies, vol. 6, pp. 3, 39). Kiger div.—AU rocks 
[250 ft. thick] of so-called "reil beds" that Ue above Medicine Lodge gyp. on 
central plains N. of Ouachita Mtns. In southern Kans. It Is divided into (de
scending) Big Basin as.. Hackberry shales, Day Creek dol, Red Bluff sss., and 
Dog Creek shales. Upper div. of Cimarron series. Overlies Salt Fork div., from 
which it is chiefly characterized by bright-red color of its major fm. (Red Bluff 
sss., 175 to 200 ft. thick). [In 1807 (Am. GeoL, vol. 19, pp. 851-363) Cragln 
excluded Dog CYeek sh. from his Kiger dlv. and Included It in top of his Salt 
Fork dlv. I 

E. Haworth and J. Bennett, 1908 (Univ. Geol. Surv. Kans., v o l 9, p. 77) . Kiger 
stage Includes (descending) Taloga fm.. Day Creek doL, and Red Bluff fm. Over
Ues Dog Creek fm. of Salt Fork stage. 

T h i s n a r a e is no t used in s u b s e q u e n t r e p t s . 
N a m e d for Kige r Creek , C l a r k C3o., K a n s . 

K i g l u a i k g r o u p . 

E a r l y Pa leozoic o r o l d e r : N o r t h w e s t e r n A l a s k a ( S e w a r d P e n i n s u l a ) . 

A. H. Brooks, G. B, Richardson, and A, J. Collier, 1901 (Reconn. In Cape Nome and 
Norton Bay regions, Alaska, in 1900: U. S. G. S. Spec. Pub., p. 27, map). 
Kigluaik scrie^t.—Highly crystalline Iss., interbedded with gray mica schists, also 
sorae araphibole schists. The Is. usually massive, pure, generally white but some
times bluish. Intruded by granites. More metamorphosed than overlying Kuzltrln 
series. First found in heart of Kigluaik Mtn,s, and later Identified at other places. 

F. H. Moflit, 1913 (U. S. G. S. Bull 533, pp. 20-23, maps). Kigluaik group divided 
as follows (de.^icendlng) : Tigaraha schist, several thousand ft.; coarsely crystalline 
Is., 800 to 1,000 t t . ; biotite gneisa. All except upper aillceous part of Tigaraha 
achist were Included In Kigluaik series as originally deflned and heretofore used. 
Assigned to Paleozoic, possibly lu part pre-Paleozolc. 

K l l b u c k c o n g l o m e r a t e lent i l . 
See Ki l lbuck cgl. lent i l , t h e a p p r o v e d spel l ing. 

K i l l a r n e y g r a n i t e . 
P r e - C a m b r l a n ( p o s t - K e w e e n a w a n ) : W e s t e r n O n t a r i o ( n o r t h s h o r e of L a k e 

H u r o n ) . 

W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mlnea Rept , vol. 22, pt. 2. p. 125). 
Assigned to Algonniii interval Intrusive. 

See a l so A. C. L a w s o n , 1929 (Geol . Soc. Am. BiUl., vol. 40, pp. 361-383) ; a lso 

C. K. Le l t h , 1933 (16 th I n t . Geol. Cong. Gu idebook 27, pp . 1 -10) , w h o 

p l a c e d It In H u r o n i a n , t e n t a t i v e l y , b u t s t a t e d i t m a y be a s l a t e a s 

K e w e e n a w a n . 

C. K. Lelth, R. J. Lund, nnd A. Lelth, 1935 (U. S. G. S. P. P. 184), classified KlUarney 
granite aa post-Keweenawan pre-Camb., but stated that there is aome doubt aa to 
its position. 
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Killamey revolution. 
A period of granitic intrusion beUeved by some geologists to have imme

diately foUowed the forraation of the Keweenawan rocks and to constitute 
the closing episode of pre-Camb. time. Other geologists have assigned 
the Killarney granite to lower part of Huronian epoch. For deflnition see 
U. S. 6 . S. BuU. 769, pp. 121-123. See also Killamey granite. 

KUlbuck conglomerate lentil (of Cattaraugus formation). 
Devonian or Carboniferous: Southwestern New York (Cattaraugus County). 
L. C. Olenn, 1903 (N. Y. State Mua. BuU. 89, p. 977) and 1904 (GeoL Soc Am. BuU., 

vol. 14, pp. 522-531). Kilbuck cgl. lentil.—Maasive flat-pebble-cgl that weathers 
into large flat blocka. Thlckneas 10 to 15 ft. Best developed NE. and E. of 
Kilbuck, Cattaraugus Co. [The village and po.-t oflice are now spelled Kill Buck.] 
Occurs in upper part of Cattaraugua beds, being separated from underlying Sala
manca cgl IcnUI by 50 to 70 ft of sh. and overlain by soft sh. forming top memb. 
of Cattaraugus. 

W. CJoIdrIng, 1931 (N. Y. State Mus. Hdb. 10, p. 428). Kilbuck cgl lies 50 to 70 ft. 
above Salamanca cgl. 

K. E. Caater, 1934 (BuUs. Am. Pal, vol. 21, No. 71, p. 91). Killbuck lens of Glenn Is 
same as "Tuna" or Tunangwant cgl 

Klllians limestone. 
Middle Devonian: Northeastern Michigan (Thunder Bay region). 
A. S. Warthin, Jr., and G. A. Cooper. 19.35 (Wash. Acad. Scl. Jour., vol. 25, No. 12, 

pp. 524-526). Killians Is.—Dark gray to black Is. with black sh. layers. Overlain 
by gray and brown granular beds of Alpena Is. and underiain by gray shales and lss. 
of Genshaw fm. Is the "black Alpena" zone of Ver WIebe's Alpena la. Greatest 
meaaured thickness, 23 ft. Is top fm. of Long Lake stage [as here redeflned). 
Type loc, exposures along French road, % ml S. of Klllians resort. Long Lake, 
Alpena Co. 

Kiln shale. 
Upper Devonian: Alberta (Jasper P a r k ) . 
P. E. Raymond, 1930 (Am. Jour. Scl, 5th, vol 20, pp. 294, 296, 300). Kiln sh.— 

Black flssiie sh.; large concretions; 200 ft. thick. Best exposed at the old lime
kilns S. of Disaster Point. Overlies Fiddle la. and underilea Bedaon la. (Miss.). 

Kimball sand. 
Drillers' name for an oil, water, and gas-bearing ss., 50 f t thick, in upper 

part of Mowry sh. in Basin oil field, Bighorn Co., Wyo. Lies 45 ft. above 
Octh Louie sand. (See U. S. G. S. BuU. 621, Jan. 21, 1916, pp. 167, 169, 
etc.) 

tKlmball or tMadder dirt. 
Narae applied by drUlers to a bed of sh., 10 to 20 ft. thick, underlying Ray

town Is. bed and overlying Cement City Is. bed of Chanute sh. raemb. of 
Kansas City fm. of Mo, 

Kimberling shale. 
Upper Devonian: Southwestern Virginia and southeastern West Virginia. 
M. R. Campbell, 1894 (Geol. Soc Am. BuU., vol. 5, pp. 171, 177, Pl. 4). Kimberling 

sh.—Includea all ahalea above Walker black ah. and beneath Carbf. Price as. Ita 
baae la the tranaltion series [at top of Walker black ah.] ; theae pass upward Into 
green, arglU. shaiea, which grow more aandy aa we aacend, until in upper portion 
it carriea raany thinly bedded aas. and aome cgla. 

On some early maps the top and base of Kimberling sh. were drawn at 
different places. In some areas beds as high as lower part of Maccrady 
fm. and as old as Portage appear to have been included. 

Named for Kimberling Creek, Bland Co., Va. 
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Kimberly moraine. 
Pleistocene (Wisconsin stage) : Eastern Minnesota. 
F. Leverett 1832 (U. S. G. S. P. P. 161, p. 51). Named for occurrence at Kimberly, 

Aitken Co. 

Klmbrel bed. 
Eocene (upper) : Northwestern Louisiana (Grant County). 
T. L Casey, 1902 (ScL, n. a., vol. 15, p. 718). Kimbrel bed.—Greenish black and 

brick red clays, not so rich in species as Montgomery bed and more limited hori
zontally. Outcrops on estate of T. W. Klmbrel. Is well above Moody's Branch 
beds. Is characterized by same foaaila aa Young'a. Bluff beds, and in addition 
immense numbers of extremely minute Luoina, which la characteristic fossil of 
Klmbrel horizon. Is older than Youngs Bluff bed and youuger than Montgomery 
bed. Belonga to horizon noticeably diatlnct from Montgomery outcrop. Impoa-
slble a t preaent to state number of ft. of atrata aeparatlng Klmbrel horizon from 
Montgomery bed, but there are aeveral changes In fossils tha t Indicate considerable 
lapse of time. Included in Jackaon stage. Named for outcrops on estate of 
T. W. Kimbrel, S. of Montgomery, Grant Co. 

Kimmswick limestone. 
Middle Ordovician (Trenton and Black River?) : Eastern Missouri, south

western Illinois, and northern Arkansas. 
E. 0 . Ulrlch, 1904 (Mo. Bur. GeoL and Mines vol. 2, 2d ser., p. 111). Kimmswick la.— 

More or less crystalline Is. quarried at Graysboro, Cape Girardeau, Glen Park, 
Kimmswick, and other localities in SE. Mo. The thin bed, 2 to 6 ft. thick, 
generally found a t top, which holds the Fernvale Richmond fauna, la not Included. 
Overlies Platt in Is. 

B. O. Ulrieh, 1911 (Geo'.. Soc. Am. BuU., vol. 22, pi. 27), deflned Kimmswick Is. as 
consisting wholly of beds of late Black Blver age, uncon. overlain. In eastern Mo., 
by what he called "Upper Prosser," which in turn was overlain, in places uncon., 
by McCune dol , of Trenton age. This deflnition of Kimmswick Is. -was repeated 
by R. S. Bassler In 1915. 

A. F. Foerate, 1920 (Denison Unlv. Bull. Jour. Sci. Lab., vol. 19, pp. 178-]-), 
Kimmswick Is. (broad aenae) is=McCune la. of Keyes (1898). [This same state
ment was made by Keyes, 1923 (Pan-Am. Geol, vol. 39, pp. 87-70).] 

J . H. Bradley, Jr., 1925 (Jour. Geol, vol. 33, pp. 5.3-54, 65, 69). Beds that have 
been included in Klraraswlck la. are McCune or Fusispira zone at t op ; Comarocys-
titea or Echinoaphaeritea zone (which forma top bed of Klraraawlck at Cape Gi
rardeau) 30 ft. ; Receptaoulitea oweni zone, 68 to 80 ft. ; and basal beda, 50 ft. I t 
seems Ukely Klraraswlck Is. in its type exposures does not rise above baae pt Fuai-
apira or McCune zone, which is here only provisionally Included in Kimmswick. 
The Klmmawlck of Ralls Co. is probably 100 to 125 ft. thick; total thickness of 
fm. probably approaches 200 f t The presence of certain [l isted! species of foaaila 
Is strong evidence tha t Kimmswick is at least as young as Lower Trenton of 
type section. 

8. Weller and S. S t Clair, 1928 (Mo. Bur. Geol and Mines vol. 22, 2d aer., pp. 
104-110), reatricted Platt in Is. by removing the shaly beds a t top, which they 
designated as Decorah ah. The Kimmswick la. of Mo., SW. and central weatern 
III. has, therefore, for several years been deflned aa rearing on Decorah sh. (See 
under Decorah ah., laat entry.) 

The Kimmswick Is. is now classlfled by U. S. GeoL Survey as of Trenton 
age, but possibly including at base some beds of Black Rive'r age. 

Named for exposures at Kimmswick, Jefferson Co., Mo. 

Kincaid formation. (In Midway group.) 
Eocene (lower) : Eastern Texas. 
JuUa Gardner, 1933 (A. A. P. G. BuU., vol. 17, No. 8, p. 744). KinCaid fm.—Prob

ably 100± ft. thick in Frio River section. Lower fm. of Midway group. Includea 
beds 7 to 5 of Vaughan's aectlon of "Myrlck fm." on Frio River, about *̂  ml. 
above Myrlck's lower apiary (now Bob Evans apiary), as given In U. S. ®. S. 
Dvalde folio. No. 64, 1900. The Klncald fm. In that section consists of (descend
ing) : (7) Bather soft yeUowish sa., 22 ft. 8 in . ; (6) soft yellow sandy clay with 
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bluish streaks, some pebbles in lower part, 2 ft. 6 in. ; (5) nodules of glauconitic 
ss. containing considerable number of small pebbles, 6 In. Underlies Wills Point 
fm. [restricted] and uncon. overlies Escondido fm. (Upper Cret.). Type ex
posures are on old Kincaid ranch (Lewis ranch) % ml. above Bob Evans' apiary 
to % ml. below It. 

F . B. Plummer, 1933 (Unlv. Tex. Bull 3232, pp. 530, 532, 535, etc.), divided Klncald 
fm. Into Pisgah merab. above and Littlg merab. below, and Included Tehuacana la. 
In Pisgah memb. He atated: Sorae geologists place the upper glauconlte of 
Midway group in Kincaid fm. and draw dividing line htw. Wills Point and Kincaid 
a t top of this glauconlte. The upper glauconite is now placed in base of Wills 
Point fm. because: (1) Glauconitic sanda containing phosphatlc nodules and pebbles 
mark commonly baaal layers of divisions; (2) the uncon. appears to be at base 
of the glauconlte ; (3) although the glauconlte layer has large fossils which occur 
both in fms. above and below, it haa certain significant ones, like Venerioardia 
bulla Dall, that appear for flrst t ime; (4) a large percentage of the foraminifera 
In the glauconite are similar to species in upper or Wills Point clay. 

Kinchloe limestone. 

Pennsylvanian: Western Kentucky. 

F, M. Hutchlnaon, 1912 (Ky, Geol, Surv, Bul l 19, flg, 28, looae aheet in back of 
book). Kinchloe Is., 4 ft. thick, shown In aectlon of rocka a t Madlsonville, 
Hopkins Co. [May be = Upper Madlsonville Is. of pp. 13 and 94 (a Is. 4V4 f t 
thick lying 38 ft. above Madlsonville Is.), but fig. 28 does not ahow Madlsonville 
Is. nor Upper Madlsonville Is., ahd does not give numbers of coals. Fig. 13 shows 
Kinchloe coal (seems to be No. 14 or 14A) underlain by l^i ft. of Is. which may 
be the Kinchloe la. of flg. 28.] 

Derivation of name not slated, but there is a Kinehloes Bluff in adjoining 

Muhlenberg Co. 

Kinderhook group. 

Mississippian: Illinois, Iowa, Missouri, and western Kentucky. 

F. B. Meek and A. H. Worthen, T861 (Am. .Tour. Scl , 2d, vol. 32. p. 288). "Kinder
hook group" is now proposed to include the beds lying btw. Black s i , below, and 
Burlington Is, above, which have heretofore been considered equivalents of 
Chemung group of N. Y, Thia designation will be used in III, repts. 

A. H. Worthen, 1886 (HI. Geol Surv., vol. 1). Kinderhook group.—Consists of 100 
to 150 ft. of gritstones, sandy and argi l l shales, nnd thin beds of line-grained 
and oolitic lss., overlying Dev. Black si. and underlying Burlington Is. Includes 
Chouteau Is., Lithographic [Louisiana] Is., Vermicular ss. and ahales [Hannibal 
sh.] of Mo. Rept . the so-called Chemung of Iowa Rept , the Goniatite Is. of Rock
ford, Ind., and that par t of Waverly sa. of Ohio that overlies the Black si. 

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, "2d ser,, p. 282), divided 
Klnderhookian group of Jersey and Calhoun Counties, 111,, into (di^scendingl 
Chouteau Is., Hannibal fm., Glen Park Is., Louisiana Is., and- Saverton and Grassy 
Creek shales; and showed the type Kinderhook (of Pike Ci .̂. 111.) aa consisting 
of (descending) : (1) McKerney Is., ss., and sh. memb. of Hannibal fm. resting 
uncon. on (2) Louisiana Is., uncon. on (3) Saverton and Grassy Creek shales, 
with Chouteau Is. (top fm.) and Glen Park fm. (btw. Hannibal and Louislanti Is.) 
abaent. 

A. H. Bell, 1932 (111 Geol. Surv. Press Bul l No. 24), and R. C, Moore, 1935 (Rept, 
9th Ann. Field Conf. Kans. Geol Soc.) Included In Kinderhook group Saverton 
sh.. Grassy Creek sh., and Sweetland Creek sh. of Iowa, Mo., and 111. 

For the fms. now included In this group, see 111. and Mo. correlation charts. 
The Fern Glen Is., formerly treated as top fm., was several years ago 
transferred to overlying Osage group, being now treated as basal fm. of 
the Osage, the next overlying fm. being Burlington Is. 

Named for exposures a t Kinderhook, Pike Co., 111. 

Klnderhookian. 

A time terra employed by some geologists to cover the epoch during which 
the Kinderhook group was deposited. 
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Klneo rhyo l l t e . 
D e v o n i a n : W e s t e r n M a i n e (Moosehead L a k e q u a d r a n g l e , P i s c a t a q u i s 

C o u n t y ) . 
E. H. Perkins, 1925 (Am. Jour. Scl, 5th, vol. 10, p. 371). Kineo rhyolite.—An in

trusion of rhyoUte locaUy knowu aa "Kineo flint." 'Forma a line of hills from 
Bhie Rldge on SW. through Mount Klneo [Moosehead Lake quad.], Shaw Mtn, and 
Little Klneo to Table Mtn. 

E. S. C. Smith, 1925 (Am. Jour. Scl, 5th, vol. 10, pp. 440-444). Kineo rhyoUte, ot 
post-Orlskany age, cuts Moose River sa,, of Oriakany age. Splendid outcropa near 
Mount Kineo hotel. 

F. W. Toppan, 1932 (Geol of Maine, Contr, Dept, Geol Union Coll., Schenectady, pp. 
70, 71), Beginning some 6 or 7 mi. SW. of Lobster group of mtns is a series of 
low rhyollte hills which extend In exact alignment a distance ot about 15 ml. 
Running NE, to SW. these bills are Norcroas Mtn, Table Mtn, Little Klneo, Shaw 
Mtn, Mount Klneo, and Blue Rldge. While the lava comprlalng each ot theae 
hills is identical it has been named Kineo rhyolite by E. S. C. Smith (Am. Jour. 
Scl, 5th, vol. 10. Nov. 1925), flora Mount Klneo, which, because of its steep gla
ciated cliffs and coraraandlng position on shore of Moosehead Lake, la most striking 
eminence of the group of mtns. Intrudes Moose River ss., of Oriskany Dev. age. 

On 1933 geol. m a p of Maine , by A. K e i t h , t h i s r h y o l l t e Is a s s igned t o Dev . 

K i n g l imes tone . 

L o w e r Ordov ic i an ( B e e k m a n t o w n ) : S o u t h w e s t e r n MlssourL 

E. M. Shepard, 1898 (Mo. (JeoL Surv. vol. 12, pt. 1, pp. 49, 71-74). King la.—Soft 
fine-grained, compact light ashy-gray Is. ("cotton rock" of miners), 1 to 15 ft. 
thick. No foaslls found. Overllea [ ?] Black or Eureka sh. and underUea Sac Is. 
AU included in Hamilton stage of Dev. 

L a t e r r e p t s by S. We l l e r (1901) a n d o t h e r geologis ts a s s igned t h i s fm. to 

K i n d e r h o o k g r o u p . 
R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol 21, 2d aer., pp. 113-114). Sac la. 

uncon. underilea "Phelps" (Syiamore) ss. and overllea King Is. Both Sac and 
King are lacking In organic remains, are highly mag., and resemble underlying 
"Mag. series" of the Ord. so closely that In many cases they may be confused with 
very similar beda of First and Second Mag. lsa. 

T h e K i n g Is. a p p e a r s to be long t o lower p a r t of PoweU i s . o r t o C o t t e r dol . 

( w h i c h uncon . u n d e r l i e s PoweU Is. in SW. Mo., a n d c o n t a i n s t h e " co t t on 

rock" of t h e m i n e r s ) , a n d the ove r ly ing Sac Is. a p p e a r s to belong t o 

u p p e r p a r t of Powel l Is., w h i c h uncon. u n d e r l i e s S y i a m o r e ss . in SW. Mo. 

(See Mo. c o r r e l a t i o n c h a r t . ) 

N a m e d for o u t c r o p s on K i n g B r a n c h a n d K i n g Mound, G r e e n e Co. 

K l n g a k s h a l e . 

J u r a s s i c ( L o w e r ? ) : N o r t h e r n A l a s k a ( C a n n i n g R ive r r e g i o n ) . 

E. D. Lefflngwell, 1919 (U. S. G. S. P. P. 109, pp. 103, 119, map). Kingak ah.— 
About 4,000 ft. of black sh., overlying Shubllk fm, (Upper Triassic), and prob
ably underlying Ignek fm. (Jurassic?). The fm. name ia conflned to the shales 
containing tbe Lower Jurassic fauna here listed. The fra. has been identifled a t 
only 1 loc, Kingak Cliff, near camp 263, at SE. end of Sadlerochlt Mtns. 

K i n g F e r r y s h a l e m e m b e r . ( I n Lud lowvUle sha le . ) 

Midd le D e v o n i a n : C e n t r a l N e w York . 

G. A. Cooper, 1930 (Am. Jour. Scl , 5th, vol. 19, pp. 219, 228, etc.). King Ferry 
shale memb. of LudlowvUle fm.—Mostly dark aren. sh. occupying Interval btw. 
Ledyard sh. below and Portland Point Is. raemb. of Moscow fm. above. Is = 
Wanakah and Deep Run membera, which could not be differentiated btw. Seneca 
and Owaaco Lakes. Is upper merab. of LudlowvUle fra. In Cayuga Lake region. 
Thickness 120 to 130 ft. Type loc, at Clearvlew, King Ferry, Cayuga Lake. 
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fKlngf i she r f o r m a t i o n . ( I n C i m a r r o n g roup . ) 

P e r m i a n : C e n t r a l O k l a h o m a a n d s o u t h e r n K a n s a s . 

F. W. Cragln, 1897 (Am. Geol, vol. 19, pp. 352-355). Kinffflaher fm.—Includes Salt 
Plain measures and sallferous Harper sss., wblch are in places difflcult to separate. 
Included in Salt Fork div. 

N a m e d for KIngf lsher Creek a n d t o w n in KIngf lsher Co., Okla . 

K i n g HUl sha le . ( I n L e c o m p t o n l imes tone . ) 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a , n o r t h e a s t e r n K a n s a s , sou thwes t 

e r n I o w a , a n d n o r t h w e s t e r n Missour i . 

G. E. Condra, 1927 (Nebr. Geol. Surv. BuU. 1, 2d ser., pp. 44, 45, 47). King HiU 
ah.—Blulsh-green and reddish argill. sh., about 7 ft. thick at type loc. (In King 
HUl, SE, of Bock Bluff, Nebr.). Is 4 ft. thick In Mo. and 8 to 7 ft. in Kans. Un
derlies Avoca Is. and overlies Cullom Is. [later named Beil la. and still later CuUom 
waa abandoned]. All Included In Lecompton Is. 

K i n g s l imes tone . 
D e v o n i a n : Mis sou r i . 

B. M. Shepard, 1904 (Drury CoU., Bradley GcoJ. ^Fleld Sta. Bull , vol. 1, p. 41), 
listed, in table of geol. fms. of Mo., Kinga Is. aa underlying Sac la. and overlying 
Eureka ah., aU included In Hamilton epoch of Dev. 

K i n g s B r a n c h l imes tone . 

A g e ( ? ) : S o u t h w e s t e r n M i s s o u r i ( G r e e n e C o u n t y ) . 

E. M. Shepard, 1905 (Drury CoU., Bradley Geol. Field Sta. BuU., vol. 1, In descrip
tion of the mag. lss. of Greene Co., Mo.). Kings Branch la.—Soft, very flne-
grained, compact white to ashy-gray "cotton" rock, in thin alternating layers of 
aofter and harder materiaL weathering in thin ridgea and grooves, repreaentlng 
successive beddhig planes. [AU of deflnition.] 

On ly r e c o r d of n a m e . 

K l n g s b r l d g e m a r b l e . 

P r e - C a m b r l a n : S o u t h e a s t e r n N e w York ( M a n h a t t a n I s l a n d ) . 

L. D. Gale, 1839 (N. Y. Geol. Surv. 3d Ann. Rept , p. 183). At N. part of this 
valley [on New York Island, as he called i t ] and on E. slope of rldge, the Is. 
generally called Kingsbridge marble commences and continues to Klngsbrldge, a 
distance of nearly 1*4 mi. Is mostly granular Is. Haa been chiefly wrought 
for burning into Ume. Belongs to the gneisa fm., as Is evident from the com
mingling of the two in many places throughout. the course of the Is. 

R. P. Stevens, 1867 (N. Y. Lye N a t H i s t Annals, vol. 8, pp, 116-120). [On his 
"Section across New York [Manhattan] Island along southern shore of Spuyten-
Duyvel Creek and Harlem River" King's Bridge Is. ia shown upturned btw. 
High Bridge gneiss on one aide and Fort Washington gneiaa on the other side.] 

J. D. Dana, 1881 (Am. Jour. Scl, 3d, vol. 21, pp. 435, 441). [Referred to Is. 
S. of King's Bridge aa King's Bridge Is.] 

J. F. Kemp, 1887 (N. Y. Acad. Scl , Trans., vol. 7, pp. 49-64). The la. called 
Kingsbridge marble compoaea NE. corner of Manhattan Island. It is Interbedded 
with the gneias. 

I n U. S. G. S. N e w Y o r k CUy fol io ( N o . 83) t h e Is. a t a n d a r o u n d K i n g s 
B r i d g e w a s m a p p e d a s S t o c k b r i d g e dol . (of C a m b . a n d Ord . a g e ) , bu t 
i t is now cons idered by geologis ts gene ra l l y t o be pre-Camb. , a n d is* uni
v e r s a l l y ca l led I n w o o d Is, T h e gne i ss w i t h w h i c h It Is a s soc ia t ed Is 
F o r d h a m gne i ss . 

K i n g s b u r y c o n g l o m e r a t e m e m b e r (of W a s a t c h f o r m a t i o n ) . 

E o c e n e : N o r t h e r n W y o m i n g ( B i g h o r n M o u n t a i n s r e g i o n ) . 

N. H. Darton, Nov, 17, 1906 (U. S. G. S. P. P. 51, pp. 13, 60, e t c ) , Kingsbury 
ogl.—Appears on S. side of Beaver Creek, developing-either out of lower part 
of top beds of underlying Plney fm. or lower beds of overlying Do Smet fm. 
Thickneaa 0 to 2,500 ft. Consists of pebbles and bowlders, mostly of Carbf. laa. 
and darker colored chert and the very distinctive flat-pebble cgl. of Deadwood fm. 
of mtns to W. Occurs mostly In layers 6 to 12 ft. thick, Interbedded with dark 
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greenish to llght-yellow clays. The name Kingsbury, here used for flrst time, Ie 
from Kingsbury Ridge, [6 m l ] SW. of Buffalo. 

I n 1910 t h e U. S. Geol . S u r v e y dec ided t o r e p l a c e D e S m e t fm. w i t h F o r t 

Union fm., t h e o lde r n a m e ; a n d a d o p t e d K i n g s b u r y cgl. menib, of F o r t 

Union fm. for D a r t o n ' s K i n g s b u r y cgl. L a t e r work , however , proved 

t h a t K i n g s b u r y cgl. g r a d e s l a t e r a U y in to b a s a l p a r t of W a s a t c h fm., a n d 

t h e K i n g s b u r y is t h e r e f o r e now t r e a t e d a s b a s a l memb . of W a s a t c h 

fm., being t h u s m a p p e d on 1924 geol. m a p of Wyo . 

t K i n g s Creek s l lex. 
t K i n g s Creek phase . 

OUgocene a n d u p p e r E o c e n e : W e s t e r u Sou th C a r o l i n a ( B a r n w e U C o u n t y ) 
and s o u t h e a s t e r n Georg ia . 

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C , advance copies, publiahed 
in 1908. In .V. C. Geol. Surv., ser. 4, Bull. 2) ; 1007 (Summary of mineral re
sources of S. C , pp. 12, IS, name only, not deflned) ; 1908 (S, C. Geol. Surv. aer. 
4, Bull 2, pp, 435, 464—465), Kings Creek silex or siUcifled mar l s ; alao Kings 
Creek phase.—Comprlaea ledges of highly alliceoua rock Incloaing many splculea 
of sponges and other forma now aillcifled. The surface of high ground btw. John-
aon'a Landing, near mouth of Lower 3 Runs, Barnwell Co., S. C., to point Imme
diately S. of King's Creek and about 1 m l W. of river road is In places strewn 
with sinall masses of chalcedony of many hues of white, red, and blue; at the 
King's Creek locality a moderately prominent knoll la well ahingled with thia raa-
terlal, specimens of which exhibit aillclfled corala aud other foasll forma studded 
with minute cryatala of silica. Thia fra. passes under the Brier Creek marls. Its 
probable equlv. ia exhibited capping the high hlll immediately S. of McBean 
Creek near McBean Station. Assigned to Olig. 

C. W. Cooke, 1938 (U. S. G. S. Bull. 887). Kings Creek phaae of Sloan includes 
. Glendon t'lu. and upper part of Eocene, and is abandoned. 

K i n g s d o w n m a r l . 

P l e i s t o c e n e : S o u t h w e s t e r n K a n s a s . 

F. W. Cragln, 1896 (Colo. Coll. Studies, vol. 6, pp. 53, 54). Kingsdown marls.—, 
Yellowish brown lacustrine or slack-water maris, with concretiona of carbonate and 
silicate of llrac ; 100 to 200 ft. thick. Overlies Pearlette aah and uncon. underilea 
Qua t Supposed to be of late PUo. age and to belong to Tule dlv. of Curamlna 
(Equus beda of Cope). Named for Kingsdown, Ford Co. 

K ings l ey red s h a l e m e m b e r (of N e w MUford f o r m a t i o n ) . 

Uppe r D e v o n i a n : N o r t h e a s t e r n P e u n s y l v a n i a ( S u s q u e h a n n a C o u n t y ) . 

B. Wlllard, 1936 (Geol. Soc. Am. Bull, vol. 47, No. 4, pp. 571-589). Kingsley red 
.shale memb.—Basal memb. of New MUford fm. Recognized but not named by I. C. 
White. Well exposed In R. R. cut at Klngsley, Susquehanna Co. Occurs at several 
places In the region, where it Is convenient datura for measuring Interval up to 
Damascus red beda, which overlie the New MUford. This Interval la occupied by 
Lanesboro raemb. of New Milford fm. 

K i n g s Mill s a n d s t o n e . 
Uppe r D e v o n i a n : C e n t r a l P e n n s y l v a n i a ( P e r r y C o u n t y ) . 

E. W. Claypole, 1S85 (2d Pa. Geol. Surv. Rept. F,. pp. 73-77). King's MUl sa.— 
White ss . ; sorae lenticular layers are merely massea of stone honeycombed by 
cavities left by solution of sheila. Fossils Indicate transition from Cheraung to 
Catsklll, hut some may prefer to Include them In Catsklll. Exposed near King's 
Mill, 2 ml. NW. of Duncannon, Perry Co. 

B. Wlllard. 1936 (Geol. Soc. Am. Bul l , vol. 47, No. 4, p. 585). As Shohola fm. Is 
largely Cheraung In age. It Is approx. = the 500 ft. of red beds below Kings Mill as. 

K i n g s Mill s l ia les . 

Upiier DevDi i iau : C e n t r a l P e n n s y l v a n i a ( P e r r y C o u n t y ) . 

E. W. Claypole. 1885 (2d Pa. Gcol. Surv. Rept. Fj, p. 77). ^•in£7's MiU ahalea.— 
A series of red sss. and shales, green sholes and thin lss., sorae of latter crowded 
with poorly preserved fosslla. Near middle lies the upper flsh bed. Thlckneas 
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500 f t Underlie DeUville ss. and overUe Kings Mill ss. Belong to transition 
-btw. Chemung and Catskill, but sorae may prefer to Include them In Catsklll. 

B. Wlllard, 1936 (Geol. Soc. Am. BuU., vol. 47, No. 4, pp. 582, 5S5). The 500 ft. 
of red beds beneath Kings Mill ss. are ai)prox. = Shohola fm., and the DellvUle ss. 
of Claypole, which overlies Kings Mill shales of Claypole, is possibly•= Honesdale 
ss. [This would correlate lat ter shaiea with Damaacus red ah. of Willard.] 

t K i n g ' s M o u n t a i n g r o u p . 
t K l n g ' s M o u n t a i n se r ies . 
•fKlng's M o u n t a i n s l a t e s . 

C a m b r i a n a n d p r e - C a m b r i a n : N o r t h w e s t e r n Sou th Ca ro l ina and w e s t e r n 
N o r t h C a r o l i n a . 

0 . M. Lleber, 1858 (Rept. of aurvey of S. C. for 1856, pp. 23, 30). [On p. 23 the 
name King'a Mtn series la uaed for the rocks mopped and described as talcose slate, 
and on p. 30 the same rocks are called King's Mtn group.] 

E. Sloan, 1908 (Repts and resolutions of General Assembly ot S. C , regular session 
commencing Jan. 14, 1908, vol. 1, pp. 048-851; also S. C. Gcol Surv., ser. 4, 
Bul l 2, pp. 414-^17, 1908). King's Mln slates (.Irchean).—Comprise large bodies 
of quartz schist, quartz-mica schist, qtzite, mica schist, sericltes, monzonlte schists, 
gnelasolda, and some argillltes with highly developed slaty cleavage, and Inter
mediate forma of rocks of sedimentary origin, ail of which have been more or less 
foliated, greatly folded and otherwise disturbed by a vast series of Igneous in
trusions of enormous volumes. Largely confined to Abbeville-York zone, but 
outlying patches extend to Anderson-Spartanburg zone. Some igneous phases ot 
thia fm. flnd their apparent equivalence in aome rocks of Edgefleld-Chesterfleld 
2one. The Vaucluse zone also comprises certain highly altered sed. rocks of probable 
equivalence of King's Mtn slates. 

Divisible into several fms,, of which Kings Mtn (jtzite is one. 
Named for development on Kings Mtn, In Cleveland and Gaston Counties. 

N. C. 

Kings Mountain quartzite. 
Cambrian (probably Lower) : Southern North Carolina and nort hwestern 

South Carolina. 
A. Keith nnd D. B. Sterrett, 1931 (U. S. G. S. Gaffney-Kings Mtn fiillo, No. 222). 

Kings Mtn qtzite.—Includes 3 distinct kinds of qtzite with gradations btw. them 
in aome places (white nearly pure qtzite, kyanitic qtzite, and clilorltic-sericltlc 
qtzite grading into schist; tlie white qtzite nomiiilly at top), with Draytonville egl. 
memb. at base; apparent gradations or replacements ot the cgl. by the qtzite 
occur in placea. Thickness of fm. 5 to 500 ( t Underlies Blacksburg schist and 
rests uncon. on Battleground schist (Algonkian) and on Archean rocks. 

Named for development on Kings Mtn, in Cleveland aud Giistoii Counties, 
N. C. 

Kings Biver sandstone member (of E\erf<in formation). 
Lower Ordovician: Northwestern Arkan.sas (Eureka Springs Iliirrisou 

region). 
A. H. Purdue and H. l). Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio. 

No. 202). Kings River ••'.<. memb. of Everton h-.—.Massive aucehiiroklal ss., with, 
cgl at base. Thickness 0 to 40 ft. Uncon. overlies Sneeds la. lentil, the basal 
bed of Everton Is., and is overlain by the white, llght-gray, and dove-colored non
mag. IS. forming ma.lor part of the Everton. Naraed for exposures along Kings 
River, Eureka Springs quad. 

Kingston group. 
Pre-Cambrlan: New Brunswick. 
L. W. Bailey and G. F. Matthew, 1872 (Canada Gcol Surv. Hept. 1870-71, pp 

122-138), 

Kingston conglomerate. 
Pre-Cambrlaii (Keweenawan 1 : Ncirtlieni Miclilg.-in. 
A. R. Marvine, 1S73 (Mich. Geol. Smv. vol 1. pi. 2. p. 114 iiml clnirt). Is c^-l No. 10 

of Keweenaw Co. 
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Accord ing t o B. S. B u t l e r (U. S. G. S. P . P . 144, 1929) is p robab ly s a m e a s 

K e a r s a r g e cgl. (No. 1 1 ) . 

Be longs t o O n t r a l Mine g roup . 

N a m e d for o c c u r r e n c e on K i n g s t o n f a r m , on K e w e e n a w P o i n t . 

t K i n g s t o n beds. 

L o w e r D e v o n i a n : E a s t e r n N e w York . 

J. M. Clarke and C. Schuchert 1899 (Scl, n. a., VOL 10, pp. 874r-878). Kingston beds, 
the "upper shaly beds" of W, M. Davis, which are typically exposed and at tain a 
thlckneas of 250 ft. In vicinity of Kingston, Underlie Oriskany beda and overlie 
Becraft Is. Top fm. of Helderbergian group. 

T h e n a m e " K i n g s t o n " be ing preoccupied , i t w a s in 1903 r ep l aced by P o r t 

E ioen Is., w h i c h is n o w inc luded In O r i s k a n y g roup , h a v i n g been t r a n s 

f e r r e d to t h a t g r o u p by S c h u c h e r t in 1903 (Am. Geo l . ) . 

K i n g s t o n f o r m a t i o n . 

P l e i s t o c e n e : J a m a i c a . 

R, T. HIU, 1899 (Harvard Coll. Mus. Comp. Ziiol Bul l , vol. 34, p. 88) . 

K i n g s t o n l imes tone . 
C a r b o n i f e r o u s : B r i t i s h Co lumbia . 

C. Camsell, 1910 (Canada Geol. Surv. Mem. 2, pp. 47, 54). 

t K l n g s t o w n ser ies . 

C a r b o n i f e r o u s : C e n t r a l s o u t h e r n R h o d e I s l a n d . 

A. F. Foerste. 1899 (U. S. G. S. Mon. 33, pp. 331-347, and map, pl. 31). Kingstown 
series.—Irregularly alternating beda of coarse qtzitic ss. (alraoat an arkoae), cgls., 
medium-grained and flne-grained sss., and d,Trk blue shales. Basal part consists 
of 100 to 200 f t of arkose and cgls. often asaociated with much coaly sh. Thick
ness 11,200 ft. Typically developed in South and North Kingstown. Underiles 
Aquidneck ahales. 

J . B. Woodworth, 1899 (U. S, G. S. Mon, 33, p. 134), showed Kingstown aeriea ot 
Foerste as including lower part of Rhode Island Coal Measures and all of Wam 
sutta fm,, and as resting on beda equlv, to Pondville cgl. 

B. K. Emerson, 1917 (U. S. G. S. BuU. 597, map), mapped all areaa of Kingstown 
series of Foerste as Wamautta fra, and PondviUe cgl 

K i u g w o o d s and . 

A s u b s u r f a c e sand , of e a r l y P e n n . ( C h e r o k e e ) o r l a t e Miss , age . In c e n t r a l 

a n d e a s t e r n Okla. , r e p o r t e d t o l ie c o n s i d e r a b l y l o w e r t h a n D e a n e r s a n d , 

h i g h e r t h a u Lyons s a n d , a n d t o c o r r e l a t e w i t h lower p a r t of D u t c h e r s a n d 

se r i e s . Acco rd ing to Okla . Geol. Surv . Bul l . 40Q, 1928, p . 180, t h e D e a n e r 

s a n d is Miss . 

K i n l s h b a beds . ( I n S u p a l f o r m a t i o n . ) 
P e r m i a n : S o u t h e a s t e r n A r i z o n a ( F o r t A p a c h e I n d i a n R e s e r v a t i o n ) . 
A. A. Stoyanow, 1938 (Geol. Soc Am. Bull , vol. 47, No. 4, pp. 5;'.3-536). [See 

under Fort Apache la,] 

K i n k a i d l i m e s t o n e . (Of C h e s t e r g roup . ) 

M i s s i s s i p p i a n : S o u t h e r n a n d w e s t e r n I l l ino i s a n d a d j a c e n t p a r t s of 

K e n t u c k y . 
S. Weller, 1920 (Jour. GeoL, vo l 28, No. 4, pp. 281-290, and No. 5, pp. 395-416; 

also III Geol Surv. Bull 41). Kinkaid Is.—Ls. and ah., with poaalbly some thin 
beds of ss. The lsa. are of variable character, but chiefly hard, denae, and corapact, 
breaking with splintery or concholdal fracture ; they are of gray, yellowish, and 
black colors, the. yellow layers being a conspicuous feature in many outcrops. ' Sorae 
Is. beds are siliceous ; chert beds of greater or less extent are scattered through 
the fra.: one raassive Ught-colored chert bed In lower part recognized over con
siderable area. The shales are also of variable character, some being almost pure 
clay, some calc, some siliceous, and some more or less sandy ; and they vary in 
thickness from thin shaly partings btw, the lss. to beds 15 or more ft. thick. In 
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color the ahalea are black, gray, olive green, and red. Thickness of fm. 100 to 150 
or more ft. Top fm. of Chester group. Heretofore not recognized. Contains a 
Chester fauna. Resta on Degonia as. with apparent conformity. Uncon. overialn 
by Pottaville fm. Included In Clore fm. as raapped in previous repts. 

N a m e d fo r good e x p o s u r e s a l o n g K i n k a i d C r e e k a n d s o m e of i t s t r i b u t a r i e s 

in J a c k s o n Co., 111. 

K i n n e y l imes tone . ( I n C h a s e g roup . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol Surv. Bul l 8, 2d aer., p. 37). Kinney 
Is.—Middle memb. of Matfield fm. Thickness 12 f t in Nebr. and 15 ft. or more 
In southern Kana. In vicinity of Burden. In Nebr. it consists of (descending) : 
(1) Two mudstone Iss. separated by sh.. about 1 ft. 8 in. ; (2) gray sh., 5 or 6 
f t . ; (3) gray Is., 5 ft. or more. In central and aouthern Kana. the lower Is. 
becomea prominent and maasive and the upper zone becomes about 8 ft. of very 
thin fossiliferous Is. beda separated by ah. aeama, with 2 or 3 ft. of limy sh. 
remaining aa zone 2. UnderUes Blue Springs sh. memb. and overlies Wymore sh. 
merab. Type loc. Is BurUngton R. R. cut Just E. of Kinney, Nebr. 

K i n n i c k f o r m a t i o n . 

Miocene ( l o w e r ) : S o u t h e r n C a l i f o r n i a ( n o r t h e a s t e r n p a r t of K e m C o u n t y ) . 

J. P. Buwalda, 1934 (Pan-Am. Geol, vol 61, No. 4, p. 310). Kinnick fm.—Mainly 
basic volcanics, several hundred ft. thick, containing. In Interbedded sediments, 
the Lower Mio. Phillipa ranch mammalian fauna. Strongly deformed. Occura 
NE. ot MonoUth [NE. part of Kern Co.]. UnderUea (probably uncon.) Bopeata 
fm. and rests on Witnet fm. with strong angular uncon. [Derivation of name 
not stated.] 

K i n n i k i n i c q u a r t z i t e . 
O r d o v i c i a n ( M i d d l e ? ) : S o u t h e r n c e n t r a l I d a h o ( C u s t e r C o u n t y ) . 

C. P. Ross, 1932 (Idaho correlation chart complied by M. G, WUmarth), Kinnikinic 
qtzite.—Massive light-colored qtzite with local lensea of dol. and dolomltic ah. and 
some cgl Thickneaa 3,500± ft. Underilea Saturday Mtn fm. and overUes Rams
horn a l Named for creek which fiows Into Salmon River at Clayton, Custer Co. 

C. P. Ross, 1934 (Geol Soc. Am. BulL, vol. 45, p. 947, etc.). Kinnikinio qtzite.— 
Name here deflnltely applied only to the atrata exposed at intervals from vicinity 
of Kinnikinic Creek NE. to Round Valley (near ChaUis) and the area on both 
aldea of that valley. The Ord. atrata along Morgan Creek and at N. end of Loat 
River Range, S. of Ellia, are closely almllar to and doubtleaa to be correlated With 
Kinnikinic qtzite. No lithologlcaUy aimilar atrata exist in Hailey quad, with 
possible exception of parts of the qtzite members of the 2 suppoaed pre-Camb. fms. 
In Bayhorse quad, most of Kinnikinic qtzite Is weU-bedded, nearly pure qtzite 
In which shaly partings and subordinate amounts of shaly beds (partly calc.) are 
common. Thickness 3,500± ft. Fossils discussed. 

K i n r o s s m o r a i n e . 

P l e i s t o c e n e (Wiscons in s t a g e ) : N o r t h e r n M i c h i g a n ( C h i p p e w a C o u n t y ) . 

See F . L e v e r e t t , U. S. G. S. P . P . 154A, 1929. N a m e d for K i n r o s s S ta t ion . 

K i n s m a n g r a n o d i o r i t e . 

L a t e D e v o n i a n o r l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m p s h i r e (Am

m o n o o s u c B i v e r region, F r a n c o n i a a n d Moos i l auke q u a d r a n g l e s ) . 

C. R. WlUlams, 1934 (Appalachia, vol. 20, No. 4, pp. 69-78). Kinsman granodiorite 
(Carbf. T), expoaed around Kinsman Mtn [Franconia quad.]. 

M. P. BUIIngs and C. R. WUUams, 1935 (Geology of Franconia quad., N. H., pp. 9, 
20, map). Kinsman quartz monzonite, named for Kinsman Notch, in Moosilauke 
quad., occupies much of W. and N. parts of Franconia quad, and extenda N. in 
Rumney and Plymouth quada. Ia white to gray, coarae- to medium-grained; In 
places contalna large white crystals of potash feldapar 1 to 2 Inchea long. Ia 
younger than Littleton fm., and either late Dev. or late Carbf. Assigned to New 
Hampshire magma aeries. 

S e e a l so M, P . Bi l l ings , Geology of L i t t l e t o n a n d M o o s i l a u k e quads . , N . H. , 
1965. 
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Kinter sand. 
Ordovician: Northeastern Oklahoma (Oklahoma City oU field). 
D. A. McGee and W. W. Clawaon, Jr., 1930 (A. A. P. G. BuU., vol. 18, pp. 966, 974-]-). 

Kinter aa.—An oil and gaa horizon, 20 to 80 ft. thick, in Ord. rocka of Oklahoma oil 
field, NE. Okla. Base Ues about 110 ft. above Arbuckle Is. Variously known as 
"Olds," 'Johnson," "Lowery," and "Hoopes." Overlies "Stamper" zone and Ues 
150± ft. below "Hammer-Haindl" ss. 

This sand has been correlated, in earUer repts, with basal par t of Simpson 
fm. Named for a farm. 

Kintta argillite. 
Pre-Cambrian (Belt series) : Northwestern Montana (Glacier National 

Park) and southern British Columbia. 
B. Willis, 1902 (Gcol. Soc Am. Bull, vol. 13, pp. 316, 324). Kintla argillite.— 

Argllllte and qtzite, thln-hedded, maroon red, rlppIe-marked, sun-cracked, con
taining casts of salt cryatala, alao occaalonal beda of white qtzite and aome calc. 
beds. Thlckneas 800-f- ft. No upper Umit seen. Is top fm. of Algonkian. 
Younger than Sheppard qtzite. Closely resembles Grlnnell argilUte. Named 
for occurrence in mtns on 49th par. NB. of Upper Kintla Lake, Mont. 

Kinzers formation. 
Lower Cambrian: Southeastern Pennsylvania. 
G. W. Stose and A. L Jonas, 1922 (Wash. Acad. Sci. Jour., vol. 12, pp. 359, 362-363). 

Kinzera fm.—Siliceous banded dark-blue dol, resting on 50 ft. (in places) of blue 
hackly sh. (containing Olenellua faiina), and, at base, a few thin beds of Impure 
dol. Thickness 150 ft.; S. of Welsh Mtn. only 25 ft. UnderUes Ledger doL and 
overlies Vintage dol, the 3 fma. being conaldered=TomBtown doL Named tor 
exposures in Pa, R. R. cut at Kinzers, Lancaster Co. 

tKinzua Creek sandstone. (In PottsviUe formation.) 
Peunsylvanian: (Central northern Pennsylvania. 
C. A. Ashburner, 1879. [See flrst entry under ^Johnaon Run as.] 
Correlated with Connoquenessing ss. by J. P. Carll in 1880 (2d Pa. QeoL 

Survey Rept. L, p. 82), also by Ashburner in 1880 (2d Pa. Geol. Survey 
Rept, R ) . Thickness 45 to 60 f t 

Named for exposures in Kinzua Creek Valley, McKean Co. 
Replaced by Connoquenessing ss. merab. of PottsvUle fm. 

Kiowa shale. 
Lower Cretaceous ((3omancbe series) : Central southern Kansas. 
F. W. Cragin, 1894 (Colo. Coll Studies, 5th Ann. Pub., p. 49). Kiowa ah.—Interiorly 

dark-Colored and superiorly light-colored fossiliferous shales, a locally modifled 
northern extension of part of Hill's Comanche series, cut off from main part by 
erosion. Eaatern exposures rest on Cheyenne as., middle and western exposures 
rest on "Red-beds." Overlain by brown sss. of middle Oet. age or by Tert. or 
Pleist deposits. 

F. W. Cragin, 1895 (Am. Geol., vol. 16, pp. 361, 368), redeflned Kiowa sh. 
so as to exclude basal oyster bed, 1% ft. thick, which he named Champion 
shell bed. In 1896 Cragln restored the oyster bed to Kiowa sh., and tha t 
classification has since been foUowed by all writers, and adopted by 
U. S. Geol. Survey, also by Kans. Geol. Survey (Bull. 9, 1924, by W. H. 
Twenhofel). 

F. M. Bullard, 1928 (Okla. Geol Surv. Bull. 47, p. 50). It may seem advisable to 
aeparate Champion shell bed from the Kiowa, especially If It represents any part 
of the Fredericksburg. Considering Kans. area alone, the Champion may well be 
included with the Ejowa, but for convenftnce of description it Is here separated 
from Kiowa. 

Naraed for Kiowa Co. 
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Kipp sandstone. (In Bearpaw shale.) 
Upper Cretaceous: Southern Alberta (Lethbridge region). 
T. A. Link and A. J. ChUderhose, 1931 (A. A. P. G. Bul l , vol. 15, No. 10, pp. 1232, 

1236). Kipp aa.—Top lies 410 ft. above base of Bearpaw sh. and 150± ft. below 
Rye Grass sa. Baae lies 100 ± ft. above McGrath sa. Thicknesa 40 ft. Named 
for outcrop on N. bank of Oldman River 1 ^ ml. SW. of Kipp Station. Of light 
greenlah-blue color; coarae locally, and readily distinguished In diaraond cores. 
A thin zone of glauconitic sand, 3 ± f t thick, lies 30 ft. above its top. Many 
l>entonlte beds occur directly above upper ledge of this ss., but very few occur 
below I t 

tKlrby clay. 
Lower Cretaceous (Comanche series) : Central southern Kansas. 
a N. Gould, 1898 (Am. Jour. Scl, 4th, vol. 5, pp. 170-174). Kirby claya.—YeUow

ish clays, aren. below, reddish above, containing several beds of llght-yellow ss. 
Thicknesa 20 to 130 ft. Underlies Reeder ss. and overlies Greenleaf sa. Included 
in Medicine beda. 

Named for Kirby, or C. W., or Fullington ranch, on upper Medicine River, 
10 or 12 mi. W. of Belvidere, Kiowa Co. 

The U. S. Geol. Survey discarded this narae in 1921, the beds to which it 
was applied being regarded as Kiowa sh. 

Kirby granite. 
Age (7) : Northeastern Verraont (Kirby Township, Caledonia County). 
See under Knom Mtn granite, 1906. 

Kirk gas sand. 
- Occurs in upper part of section in Graham field, NW. part of Carter Co., 

Okla., 320 or 400 ft. below Moyer gas sands and 250 to 500 ft. above 
Johnson oil and gas zone. Thickness 30 to 125 ft. According to Okla. 
Geol. Surv. BuU. 40Q, 1928, p. 179, this sand is Perm.; according to 
C. W. Tomlinson and W. Storm (A. A. P. G. Bull., vol. 8, pp. 598-620, 
1924, and Okla. Geol. Surv. BuU. 40Z, 1928) it is Penn. 

Kirker tnff. 
Oligocene: Western California (San Francisco Bay region). 
B. L Clark, 1918 (Cal l t Unlv. Pub., Dept. Geol. BuU., vol. 11, pp. 54-111). Kirker 

tuff.—In Sobrante anticline. In Concord quad., the fm. consiata of about 100 f t 
of fairly indurated white tuff beds, which contain a tew minor layers of tuffaceous 
BS., the fm, as a whole being very flne and homogeneous In texture, and dlacon. 
overlain by Concord fm, and underlain by San Ramon fm. At type loc. (on 
Kirker Creek, N. of Mount Diablo) the fm. consists of (descending) : Tuffaceous 
SB., 50 ft. ; rhyolltic white tuff beda with lentiia of bluiah tuffaceoua ss., 350 ft . ; 
and ss., tuffaceous toward top, 50 f t , resting discon. on Markley fm. and uncon. 
overlain by San Pablo fm. In lat ter region the beds were included in San Pablo 
by Turner (1898) and Weaver (1909). 

Klrker's Pass beds. 
Miocene: Western CaUfomia (Mount Diablo region). 
J.. P. Smith, 1910 (Jour. Geol, vol. 18, table opp. p. 226). [Kirker'a Pasa beds -with 

Santa Margarita fauna appears in column headed "Mount Diablo region." Aaslgned 
to middle Mio. and correlated with upper par t of San Pablo.] 

Kirkfleld limestone gronp. 
Ordovician: Ontario. 
R. A. A. Johnston, 1911 (Canada Geol. Surv. Summ. R e p t 1910, p. 190). 

Kirkland formation. 
Name proposed by E. O. Ulrlch in 1918 (Geol. Soc. Am. Bull., vol. 29, 

p. 82), for a part of Clinton fm. of N. Y., Pa., and Md., but practlcaUy 
abandoned by him in 1923. See explanation under Clinton fm., 1918 and 
1923 entries. 
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Kirldand Umestone and Iron ore. 
Name proposed by G. H. Chadwick in 1918 (Qeol. Soc. Am. Bull., vol. 29, 

pp. 327-368), for a bed, 6 ft. thick, in the upper part of the pre-Rochester 
part of Clinton fm. See explanation under Clintcm fm., 1918 entry. 

Kirkland Lake series. 
Pre-Carabrian: Quebec. 
M. E. Wilson, 1918 (Canada Geol. Surv. Mem. 103, p. 52). 

Kirkwood formation. 
Miocene (middle) : New Jersey Coastal Plain. 
G. N. Knapp, 1904 (N. J. Geol Surv. Ann. Rept State Seol. 1903, pp. 81-82). 

Kirkwood fm. (Mio.), underilea Cohanaey fm. It carriea water-bearing sanda at 
several different atrat. horizons. 

H. B. Kummel, 1909 (Jour, Geol, vol 17, p. 373). Kirkwood fm,—Sand and clay, 
100 ft, thick. Consists of fine clayey sand, 10 to 20 ft, thick (the' Shiloh mari 
of many repts) underlain by 80 to 90 ft. of chocolate or drab-colored clay. Uncon. 
overlies Shark River marl and uncon. underlies Cohansey fm. 

Named for exposures at Kirkwood, Camden Co. 

Kirkwood sand. 
A subsurface sand of Chester (Miss.) age In Ind. that has been correlated 

with Mooretown ss. of Cumlngs. Also a sand in Chester group of 111. 
(See IU. Geol. Surv. BuU. 54, index.) 

Kirtland shale. 
Upi)er Cretaceous (of Montana age) : Southwestern Colorado and north

western New Mexico. 
C. M. Bauer. 1916 (U. S. G. S. P. P. 98P). Kirtland ah.—Predominantly clayey. 

Mostly gray sh. with some brown, bluiah, greenlah, and yellowish ahales, easily 
weathering gray-white sa., and. In upper part, the brown resistant Farmington 
aa, memb. So far as known the fm. Is of freah-water origin, although posalbly 
formed in deltas and lagoons. Thickness 836 to 1,180 f t . Including Farmington 

• ss. memb., which is 0 to 455 tt. thick, lies 40 to 110 f t below top of the Kirt
land and 271 to 830 ft. above Its base. The Kirtland grades Into underlying 
Fruitland fin. and Is overlain, with apparent conformity, by Ojo Alamo as. Was 
included in so-called Laramie of Holmes' 1877 rep t Named for exposures at 
Kirtland P. O., San Juan Co., N. Mex. 

J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134, pp. 22-26). Kirtland sh. (re
stricted).—Consists of three merabers (all of fluvlatUe origin) : Upper ah. memb., 
12 to 475 ft. thick ; middle or Farmington as. memb., 20—480 f t thick ; lower ah. 
memb., 271-1,031 ft. thick. Grades Into underlying Fruitland fm. Except near 
Durango, Colo,, the overlying McDermott fm, aeems to be conformable with Kirt
land, and the bdy btw. the two is arbitrary. In Durango region the McDermott 
appears to be uncon, with Kirtland. The McDermott fm. (150 to 200 ft. thick 
In San Juan Co., N. Mex.) was Included in upperraost part of Kirtland sh. of 
Bauer (1916) and In part in Kirtland sh. of Bauer and Reeside (U. S. G. S. 
Bull. 716, 1921). [For his opinion as to age see 1924 entry under Fruit land fm.] 

K i s e r g y p s u m m e m b e r (of B l a i n e g y p s u m ) . 

P e r m i a n : S o u t h w e s t e r n Ok lahoma: 

C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Rept,, pp. 42, 55). Kiser gyp.—Soft 
bluish or greenish to drab or gray gyp., 1 to 3 ft. thick, occurring In shales which 
separate Chaney gyp. below from Haystack gyp. above. Included In Greer div. 
The Kiser ia older than Haystack gyp., Cedartop gyp., Collingsworth gyp., and 
Mangum dol. 

C. N. Gould, 1924 (A, A. P. G, Bull, vol. 8, No. 3) . [See under Chaney gyp. memb.] 

Naraed for Kiser salt plain, on Elm Fork, Greer Co. 

Kishenehn formation. 
Tertltiry (Eocene?) : Southern British Columbia. 
R. A. Daly, 1913 (Canada Dept Int. Rept. Chief Ast. 1910, vol. 2, p. 86). Kialienchn 

fm. — Fresh-water deposit (lake beds) of Tert. age, not known to have an exact 
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s t r a t equlv. anywhere else In area covered by Commission. Thickness of 250 ft. 
is exposed in Flathead trough at Boundary l ine; total thickness In weUs probably 
700 ft. T e r t fossils (Eocene or later) . Named for Kishenehn Creek. Dawson 
discovered same fm. near mouth of the Kishenehn in 1885, and Willia encountered 
i t In 1901 ou N. Fork of the Flathead. He regarded It probably Mio. or PUo. 
[According to Daly, 1912 (Canada Geol. Surv.' Dept. Mlnea Mem. 38, aheeta 1 and 
2) thia fm. does not extend into Mont, but stops a t Int. Bdy. Mackenzie, 1916 
(Canada Qeol. Surv. Mem. 87, p. 31), spelled this name Kiahinena, and Rose, 1918 
((Canada Geol. Surv. Summ. Rept. 1917, p t C, p. 31), apelled it Kiahenena.] 

K l s h w a n k e e m o r a i n e . 
P le i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n lUinois . (See M. M. Le igh ton , 

16th I n t . Geol. Cong. Guidebook 26, 1933, p . 51.) 

K i s k a t o m f o r m a t i o n . 
Midd le D e v o n i a n : S o u t h e a s t e r n N e w York (Greene , Albany , U l s t e r , a n d 

S c h o h a r i e C o u n t i e s ) . 

G. H. Chadwlck, 1932 (Eastern Statea Oil and Gaa Weekly, vol. 1, No. 17. p. 7) . 
Under the suppoaed "Oneonta" reda (lower Ithaca or Otaellc and older than true 
Oneonta), in Albany and Greene Counties, are reds once included in the CatskUl 
that prove to be of upper Harallton age. We shall caU them Kiakatom red beda. 
They occur only In Hudson Valley. 

G. H. Chadwick, 1933 (Scl , n. s., vol 77, pp. 86-87). A. G. Cooper's field work thhi 
Bummer, with which he has kept me informed, has shown that top of Hamilton 
(middle Dev.) goes even higher in the red beds than I had supposed. Publica
tion of his results will be awaited with greatest interest, but meantime It seems 
wlae to extend term Kiskatom, following the original Intention, up to top of middle 
Dev. reds, until auch time aa theae may aubmit to subdivision. Overlies Ashokan. 

G. H. Chadwick, 1933 (Am. Jour. Scl, 5th, vol. 28, p. 480), showed Kiskatom red 
beda as underlying Onteora red beds and overlying Ashokan flags. 

O. H. Chadwlck and G. M. Kay, 1933 (16th Int. GeoL Cong. Guidebook 9A, pp. 4-7) . 
Kiakatom red beda include the continental red and gray shales aud sas. that have 
been called Oneonta, though they are considerably older than typical Oneonta, 
wblch occurs farther W. They overlie Ashokan bluestone. 

G. H. Chadwlck, 1935 (Am. Mid. Na t , vol. 18, No. 6, p. 867). To the Hamilton 
red beds of Greene, Albany, Ulster, and Schoharie CoTtntles, N, Y,, the name 
Kiakatom fm. Is now appUed, pending time when this mass may be more accurately 
subdivided. The original Catsklll fm. of Mather Included all of Kiskatom (2,500± 
f t thick, including the Tully) and perhaps a little of overlying beds of Genesee 
age, but since Catsklll has later come to apply to Upper Dev. beds, it may be beat 
to let that name continue to be used for post-Elskatom strata . Westward the 
Kiskatom passes into the famiUar marine beds, tbe Skaneateles, LudlowvUle, and 
Moscow of Hamilton group. 

K i s k l vo lcanics . 

P r e - C a m b r i a n : M a n i t o b a . 

F. J. Alcock, 1920 (Canada Geol. Surv. Mem. 119, p. 18). 

K l s n e r s and . 

A s u b s u f f a c e sand,- 10 ft. th ick , in c e n t r a l n o r t h e r n Okla. , c o r r e l a t e d vrt th 
p a r t of G a r r i s o n sh. ( P e r m . ) . I n G a r b e r pool (Garf ie ld (3o.) It i s r e 
p o r t e d to l ie a t 700 ft. d e p t h . See t m d e r B o y s a n d . 

K l s s e y n e w gneisses . 

P r e - C a m b r i a n : S a s k a t c h e w a n . 

E. L Bruce, 1918 (Canada Geol. Surv. Mem. 105, p. 27). 

K i s s i n g e r s a n d . 

A s u b s u r f a c e sand , of P e n n . age , in K i s s i n g e r a n d M o r e n fields, T o u n g Co., 

no l ' th -een t ra l Tex . , l y ing a t 2,400 t o 2,500 f t d e p t h . 

K i t c h e n e r q u a r t z i t e . 
P r e - C a r a b r l a n : S o u t h e a s t e r n B r i t i s h Co lumbia a n d n o r t h w e s t e r n M o n t a n a 

( P u r c e U R a n g e ) . 
R. A. DSly, 1905 (Canada GeoL Surv. Summ. Rept 1904, pp. 98-100). Kitchener 

qtzite.—Hard sss. and argUlites Interbedded; contain high proportion of dlsseml-



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1107 

nated iron oxides; thin-bedded ; ripple marks; sun cracks. Thickness 7,400 ft. In 
section along Int. Bdy btw. Port HUI, Idaho, and Gateway, Mont. Conformably 
underUes Moyle argllllte and conformably overlies Creston qtzite. The Intrusive 
Moyle sill of gabbro, 2,500 ft. thick, lies in middle of Kitchener qtzite. 

E. A. Daly, 1912 (Canada GeoL Surv. Dept MUies Mem. 38, map 4, 115°80' to 116"). 
Kitchener qtzite.—Thin- to thick-bedded greenish-gray qtzite and metargilUte; some
what dolomltlc in places. Upper part l3=Siyeh tm., and lower jiart l s=Wig-
wam fm. 

R. A. Daly, 1913 (Canada Dept. Int. Eep t Chief Ast. 1910, vol. 2, pp. 128, 257). 
Kitchener fm. was named for starion on Canadian Paclflc Ry (In Kootenay Prov
ince of B. C ) . 

Ki tch i s c h i s t . 

P r e - C a m b r i a n ( K e e w a t i n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e d i s t r i c t ) . 

C. R. Van Hise and W. S. Bayley, 1895 (D. S. G. S. 15th Ann. Rept., pp. 490, 492, 
496-i-). Kitchi acftista.—Greenatone achiats characterized by pebble and boulder
like bodlea acattered through them, which are eo well rounded that the rocks look 
like a aedimentary cgl. Indeed, so conglomeratic are their features tha t they have 
frequently been called Deer Lake cgla. [p. 498]. But they are plainly baalc tuffs, 
which have preserved their tuffaceous character much more perfectly than the 
banded varieties of Mona schists. Differ from Mona schists In compoaltlon, but 
are of about same age as tbeMona . Exposed on Kitchi HUls, in vicinity of Deer 
Lake. 

K l t s a l a s f o r m a t i o n . 

T r i a s s i c ( ? ) : B r i t i s h Col tunbia . 

R. G. McConneU, 1913 (12th Int. Geol Cong. Guidebook 10, p. 17). 

K l t s i l a n o f o r m a t i o n . 
T e r t i a r y : B r i t i s h Co lumbia . 

W. A. Johnston, 1923 (Canada Geol. Surv. Mem. 135, p. 23). 

K i t t a n n i n g coa l g r o u p . ( I n Al legheny f o r m a t i o n . ) 

Pennsylvanian: Western Pennsylvania and Maryland. 
J. P. Lesley and I. C. White, 1878 (2d Pa. Geol. Surv. map of southern Butler 

County). [Tbe block benerfth Lftirllngton coal reads (descending) : "Kittanning 
group, Kittanning coal." This map la in library of U. S. G. S.] 

J . P. Lealey, 1877 (2d Pa. Geol. Surv. Rept Hj, p. xxlii), divided Lower Productive 
Coal Measures [AUegheny fm.] into (descendhng) Freeport coal group, Kittanning 
coal group, and Clarion coal group. 

I. C. White 1878 (2d Pa. (3coI. Surv. Rept. Q). Kittanning group extends from top 
of Upper Kittanning coal to top of the Buhrstone iron ore overlying the Ferriferous 
(Vanport) Is. 

G. H. Ashley, 1926 (Pa. Topog. and Geol. Atlas, No. 85, Punxsutawney quad., pL 4, 
p. 28). Kittanning fm. includes beds from top of Upper Kittanning coal to top of 
Vanport Is. memb. 

K i t t a n n i n g coal g r o u p i s t r e a t e d by U. S. Geol . S u r v e y aa a n economic 
m e m b . i n m i d d l e of Al legheny fm. I n Md. i t i nc ludes U p p e r , Middle , a n d 
L o w e r K i t t a n i U n g coa l s a n d , a t base . Spl i t - s ix coal . 

K i t t a n n i n g s a n d s t o n e m e m b e r (of Al legheny f o r r a a t i o n ) . 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d e a s t e r n Ohio . 

I. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Kittanning (Induatry) aa. and ah.— 
In Beaver Co., Pa., Is 42 to 50 ft. thick. At Industry, on Ohio Blver, It Is 60 f t 
thick- and forms massive vertical cUff. UnderUes Kittanning flre clay [Lower 
Kittanning clay] and Uea 30 ft. above Vanport la. 

W. G. Piat t . 1S80 (2d Pa. Geol Surv. Rept H, p. 283). Kit tanning aa.—Coarse
grained to pebbly aa. 25 to 40 ft. thick. Underlies Middle Kittanning coal and 
lies higher than Lower Kittanning coal. Expoaed in amall ravine btw. village of 
Worthlngton and Buffalo milla, and extenda to W. edge of Worthington, which 
town is built on I t [As deflned this is a younger ss. than Kittanning sa. memb. 
of generally accepted nomenclature, which is older than Lower Kittanning coal. 
On p. xxi of this rept. J. P. Lealey aays this sa. "might receive the name of i?ine 
Creek aa. eaat of the river, or of Worthington as. weat of the river, becauae of the 
flne exhibitions wblch It makes in thoae localitlea." On p. 319 Lealey says this 
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ss. "may be called Pine Creek sa. where it Is a cgl. It usually comes under Kit
tanning Middle coal but sometimes occupies interval between Kittanning Upper 
coal and Kittanning Dower coal. 'Worthington aa. would be a good name for It."] 

I. C. White, 1891 (U. S. G. S. Bull 65). Kittanning as is separated from overlying 
Lower Kittanning coal by Kittanning flre clay, 0 to 15 ft. thick. [This Is deflni
tion of Kittanning ss. now In use.] 

Kittanning shale. (In AUegheny formation.) 
Pennsylvanian: Western Pennsylvania. 
I. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Kittatming (Ferriferous) sK and 

ore.—Dark sandy shales with nodular iron ore.. Thicknesa 35 to 40 ft OverUea 
Lower Kittanning coal. May represent Johnatown cement bed. 

I. C. White, 1879 (2d Pa. Geol Surv. Rept Qj). Kittanning ah.—Sandy shales, 35 
to 50 ft. thick. OverUe Middle Kittanning coal and underUe Darlington (Upper 
Kittanning) coal Seldom exposed in Lawrence Co. 

Kittanning fire clay. (In Allegheny formation.) 
Pennsylvanian: Southwestern Pennsylvania. 
I. C. White, 1878 (2d Pa. Geol. Surv. Rept Q). Kittanning (New Brighton) flre 

day.—UnderUea Lower Kittanning coal and overlies Kittanning sa. 
I s same as Lower Kittanning clay of current.nomeuclature. Is an economic 

bed in AUegheny fm. Has been mined a t Kittanning, Pa., and at New 
Brighton, Beaver Co., Pa. 

Kittanning limestone. (In AUegheny formation.) 
Pennsylvanian; Ohio. 
E. Orton, Jr., and S. V. Peppel, 1904 (Ohio Geol. Surv. Bull 3, p. 92), appUed 

Middle Kittanning la. and Lower Kittanning la. to 2 Iss. occurring lower In Ohio 
section than Freeport Is. and higher tban Lower KittannUig (No. 5) coal. 

Kittanning forraation. 
See under Kittanning coal group, G. H. Ashley, 1926. The name was flrst 

used by Ashley In a table in Eng. and Min. Jour.-Press, vol. 115, No. 25, 
1923, pp. llOe-1108, but was not deflned. 

Kittatinny limestone. 
Cambrian (Upper, Middle, and Lower?) and Lower Ordovician': Northern 

New Jersey. 
H. D. Rogers, 1840 (N. J. Geol Surv. 2d and Final Rept, p. 112), applied Kittatinny 

la. to the la. "described in preceding pages" as blue Is. or fm. No. 2 of northern 
N. J. OverUes white quartzose ss. and underlies 3,000 ft. of dark arglU. si. com
posing fm. No. 3. Thickness probably 2,000 4- ft. [Aa thua defined included 
Jackaonburg la. of present nomenclature.] 

H. B. Kilmmel and S. Weller, 1901 (Geol. Soc. Am. BuU., vol. 12, p. 151; N. J. 
Geol. Surv. Aun. Bept 1900, pp. 4, 30-40). Kittatinny Is.—Moatly dolomltic and 
unfossiliferous, variable In texture, bedding and color; color uaually blue or gray, 
sometimes nearly black; in places a pinkish tinge. Thickness 2,500 to 3,000 ft. 
Nearly all Is. of Kittatinny Valley and the allied highland valleys is included in 
this fm. Uncon. underilea Trenton la. [Jacksonburg Is.] and conformably overllea 
Hardlaton qtzite. Contains Beekmantown and Upper Camb. fossils. In previous 
repts called Mag. Is. and "blue" la. 

fKlttatlnny sandstone. 
A name casually applied by H. D. Rogers (N. J. Geol. Surv. 2d and 

Final Rept., p. 112, 1840) to the cgl. later named Shawangunk egl. 
Conflicts with Kittatinny is. of same area. 

Kittery quartzi te. 
Carboniferous (Pennsylvaniau?) : Southwestern Maine and southeastern 

New Hampshire. 
F. J. Katz, 1917 (Waah. Acad. Scl. Jout, vol 7, p. 198). Kittery qtzite.—Thin-

bedded qtzitea and argUlltea, extending. In a belt about 10 ml. wide, along coaat 
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from Saco, Maine, to Portsmouth, N. H., and continuing thence inland in SW, 
direction to Merrimack River, where it forms [part of] the Merrimack qtzite 
of Mass. Is of Carbf. (Penn. 7) age. 

F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 168). Kittery qtzite.—Banded, flinty 
and vitreous qtzites, subordinate argllUtic and micaceous qtzites, some argillite, 
and very thin beds of micaceoua a l and schist; all flne grained and Characterlsti
caUy thin bedded. Most striking feature is a flne interbanding of varloua tones of 
dark gray, bluish, chocolatc-brown, and black with a little light gray and white. 
Is only alightly metamorphosed. Eatimated minimum thickneaa 1,500 f t ; maxi
mum unknown. In SW. Maine overlain, conforraably, by Caaco Bay group and 
by the in part conterap, Eliot s i OverUea Berwick gneiss, either uncon, or by 
fault contact, Asaigned to Penn. (? ) , Named for exposures in Kittery, York Co,, 
Maine. 

t K i t t i t a s sy s t em. 
E o c e n e : W e s t e r n c e n t r a l 'VYashington ( P u g e t S o u n d r e g i o n ) . 

I, C. RuaseU, 1893 (U. S. 0, S, BuU. 108). Kit t i tas system.—Shaiea, sss., and 
valuable coal seams, including the coal at Roslyn. Well exposed In W. part of 
Kitti tas Co. Future study may ahow It can be subdivided. Uncon. overlies 
crystalline rocks and underlies Columbia lava. 

L C. Russell, 1900 (U, S. G, S. 20th Ann. Rept , pt. 2, p." 1^8). "Kitt i tas ayatem," 
provlalonal name, la divided Into Swauk aud Roslyn fma., and "Klt t l taa" abandoned. 

K i t z a u l t R i v e r f o r m a t i o n . 

J u r a s s i c : B r i t i s h Co lumbia . 

G. Hanaon, 1922 (Canada GeoL Surv. Surara. Rept. 1921, p t A, p. 11). 

t K l a m a t h sch i s t s . 
t K l a m a t h sch i s t se r ies . 

P r e - C a m b r l a n ( ? ) : N o r t h e r n Ca l i fo rn i a ( IClamath M o u n t a i n s ) . 
T e r m s used by 0 . H . H e r s h e y (Am. Geol., vol . 27, pp. 225-245, 1901) t o 

i nc lude A b r a m s m i c a s ch i s t ( s e d i m e n t a r y ) a n d S a l m o n h o r n b l e n d e s ch i s t 
( i n t r u s i v e ) . 

K l a m a t h g r ave l s . 

P l e i s t o c e n e : N o r t h e r n Ca l i fo rn i a ( W e a v e r v U l e a n d R e d Bluff q u a d r a n g l e s ) . 

N. E. A. Hinds, 1933 (Cali t Jour. Mines and GeoL, vo l 29, Nos. 1 and 2, pp. 
120-121). At many placea along various caiiyona of Weaverville quad, are 
depoaits of bouldera, pebbles, gravel, and sand slrallar In appearance to Red Bluff 
gravela of Redding quad, but generally coarser in texture. Conalderably diasected. 
Present thickness 50 to 100-]- ft. Apparently'deposited during the Pleiat , when 
the streams were supplied with an exceptional amount of coarse detritus. Rest 
uncon. on all other fras. Pleist. bones in Weaverville quad. These gravels are 
continuous with Red Bluff depoaits ot Redding and Red Bluff quads. Since they 
are ao widespread through the canyons of fLiamath Mtns, and aInce they are so 
ranch coarser-textured than the flood-plain phaae at type loc. near Red Bluff, writer 
proposes for them the name Klamath gravels. The Red- Bluff is au accumulation 
over a aurface of low relief depoaited by sluggish streams and ahould be deaignated 
Bed Bluff phase. Upatream thia phase grades into the coarser Klamath type near 
city of Redding. Pa r t ot Red Bluff as mapped by Diller is Tehama fm. 

Kle in s a n d . 
A s u b s u r f a c e s a n d i n C h e s t e r g r o u p (Miss . ) of M a r l o n Co., 111. ( S e e IU. 

Geol. S u r v . BuU. 54, i ndex . ) 

K l o n d i k e seriea. 
P r e - C a m b r i a n ( ? ) : C a n a d a ( K l o n d i k e gold flelds). 

B. G. McConnell, 1900 (Canada Geol. Surv. Rept. on Klondike gold flelds, pp. 8 -9) . 

K l o n d i k e dr i f t . 
T e r t i a r y : C a n a d a . 

H. M. Ami, 1900 (Roy. Soc. C^anada Proc. and Trans., 2d ser., vol. 8, sec. 4, p. 220). 
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Klondike member. (In (Tolumbns limestone.) 
Middle Devonian: Central Ohio (Delaware (Jonnty). 
L Q. Westgate, 1928 (Ohio Oeol. Surv., 4th set. Bull. 30, pp. 17, 22-25). Klondike 

member.—Blue-gray, massive, thick-bedded, fosslUferoas is., weathering thin bedded. 
Thickness 38 to 40 ft. Top memb. of Columbus Is. in Delaware Co. Overlies 
Sp, macrothyris zone. Was called Delhi beds by Winchell (Ohio Geol. Surv., voL 2, 
p. 296, 1874), from old name of Radnor. Makes most of Venice and Marblehead 
members of Swartz. Best exposed at quarry of Scioto Lime & Stone Co., popularly 
known as Klondike quarry. 

Klusha intrusives. 
Tert iary or Pleistocene: Yukon Territory. 
D. D. Calrnes, 1910 (Canada Gcol. Surv. Summ. Rept. 1909, p. 61). 

Klutina gronp. 
Carboniferous or older: Alaska (Copper River region). 
F. C. Schrader, 1900 (D. S. G. S. 20th Ann. Eept., pt. 7, pp. 410, 418). The Valdes 

rocks, roughly speaking, extend N. to region of Lake Klurina. Here they form 
base of the mtns, are stUl exposed in lower reaches of gulches, but graduaUy give 
way to a different class of rocks, which appear above Lake KIntlna in upper 
slopes of. tbe mtns and extend into foothUIs at edge of Copper River Plateau. 
These roc^s are provislonaUy called Klutina aeriea. They form most of the 
mtns about the lake and seem to overUe Valdea rocks. They consist of mica 
schists, qnartz schists, sometimes cherty or jaspery, and crystalline Is. or marble. 
Judging from Uthologic resemblance they may belong to Fortymile series. If so, 
they are probably pre-SU. 

A. H. Brooks, 1906 (U. S. 6. 8. P. P. 45, p. 258). Valdez rocks reat, probably uncon., 
on Klutina aeries. 

T. Chapin, 1918 (D. S. G. 8. BnlL 888, p. 22), asaigned Klutina group to Carbt or 
pre-<3arbf. 

Knapp formation. 
Devonian or CarliOnlferous: Southwestern New York and northern Pennsyl

vania. 
L. C. Glenn, 1903 (N. Y. State Mus. BuU. 69, pp. 967-989). Knapp bed!).—In 

Salamanca quad, there are beneath Olean cgl. two thin cgls. Interbedded with 
shales Uthologlcally very similar to Oswayo shales. These are doubtless in part 
at least equivalents of grits and shales just beneath the Olean at rock city and 
which are there Included In the Oswayo, but which evidently thicken and coarsen 
westward till tbey are capable of differentiation as Knapp fm. Most eastern exposure 
Is at Knapp's Creek Station (Cattaraugus Co., N. Y.), where there are two coarse 
beds separated by varying thickness of sh. Consist of (descending) : Sh., 25 to 30 
f t ; CgL, 10 to 15 ft.; Bh., 30 to 40 f t ; and cgl., 10 to 20 ft. OverUe Oswayo 
beds and underlie Olean cgl, probably tmcon. The last Devonlc forms disappear 
at top. Assigned to Carbonic. 

C. Bntts, 1910 (U. S. G. S. Warren folio. No. 172). Knapp fm. was long known 
in Pa. repts aa "aub-Olean cgl" It Ilea 350 to 400 ft. lower than Shenango ss., 
with which it has heretofore been correlated. 

The Knapp, Oswayo, and Cattaraugus fms. were assigned to Carbf. by J . 
M. Clarke (1908 Hdb.), by a A. Hartnagel (1912 H d b ) , and by B. O. 
Ulrlch (Geol. Soc. Am. BuU., vo l 22, 1911). They were classified as 
"Devono-Carboniferous" by C. Butts in 1910 (U. S. G. S. Warren folio. No. 
172), and were assigned to Dev. by W. A. VerWiebe, 1917 (Am. Jonr. Sci., 
4th ser., vol. 44), by G. H. Chadwick, 1923 (Geol. Soc Am. Bull., vol. 34, 
pp. 68-69), 1924 (N. Y. State Mus. BuU. 251, p. 157), and 1925 (GeoL Soc. 
Am. Bull., vol. 36, pp. 455-464), and by C. Schuchert (1924 Textbook of 
geology). (See further explanation ijnder tBradfordlan, which indnded 
all these fms.) 

K. B. Caster, 1933 (Geol. Soc Am. Bull, vol. 44, No. 1, pp. 202-203). Knapp fm. 
(reviaed Cuaaetoago group) of NW. Pa. Is here divided into (descending) : Hay
fleld sh. memb. (Including Littles Comer Is.) ; Glade aa, memb. ("Sub-OIean"— 
Knapp cgl.); BIdgway sb. memb.; Ludlow cgl. memb. ("Lower Knapp cgl.") ; and 
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Smethport sh. memb. or lower npper "Rlceville" sh. All are of Miss. age. [He 
did not explain relations of his Glade ss. to Cuaaewago ss., nor did he deflne the 
varioua members.] 

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, table opp. p. 61, pp. 61, 103-104), 
replaced some of names given in his 1933 paper cited above, as foUows : Glade sa. 
replaced by Cobham ss . ; Ridgway sh. replaced by East Kane sh.; Ludlow cgl. 
replaced by Wetmore cgl.; Smethport sh. replaced by Kushequa sh . ; and be divided 
hla 1933 Hayfleld ah. Into (descending) Hayfleld ah. [reatricted] and Tidioute eh. 
memb., the lat ter present but only "meagerly developed" at Hayfield type loc. He 
assigned all of theee beda to Mies., and included them in his Knapp monothem. 
On p. 41 he ata ted: "At base of Knapp sh. (Kuahequa sh. of this rept.) there Is 
a faunal and llthic break," and he drew Mlsa.-Dev. bdy at this point. (See also 
under his Knapp formatlonal suite and his Knapp monothem.) 

G. H. Chadwlck, 1935 (GeoL Soc. Am. Bull., vol. 46, No. 2, p. 332), assigned hia 
Hayfleld ah. and underlying fma. to Upper Dev. (See Chadwlck, 1935 entry under 
Conewango Jm.) 

C. Butts, 1936 (peraonal communication). Typical Knapp fm. is only Cobham cgl. 
meinb. of Caater, and contains true Kinderhook fossils. Caster's East Kane sh. 
and underlying bods are part ot typical Conewango fm. of Warren folio. 

B. WlUard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, p. 593). The Knapp persists 
far enough S. to tie In with lower part of baaal memb. of the Pocono. tbe "Berea," 
If, Indeed, it ia not actuaUy the attenuated equlv. of that entire memb. [p. 593.] 
In north-central Pa. the basal Pocono or Knapp rests directly upon the Elk Mtn, 
or Oswayo, depending upon whether the latter be continental or marine, [p. 000.] 

I n v i ew of l ack of a g r e e m e n t a s t o age of K n a p p , Oswayo , a n d C a t t a r a u g u s 

fms . t h e U. S. Geol. S u r v e y a t p r e s e n t classifles thera a s Dev . or Carhf. 

K n a p p f o r m a t l o n a l su i t e . 
D e v o n i a n or C a r b o n i f e r o u s : S o u t h w e s t e r n N e w York a n d n o r t h w e s t e r n 

P e n n s y l v a n i a . 

K. B. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, table opp. p. 60, p. 111). 
IKnapp formatlonal suite is shown as occurring In lower part of "Cussewago 
stage," as underlying Tidioute sh. memb. (new narae for a sh. which he placed 
below Hayfleld sh.) and overlyinp Kuslieqiia sh. memh. (new name), and as 
divided into 3 newly naraed members. In descending order, Cobham cgl. memb., 
East Kane sh. memb., and Wetmore cgl. memb., and Is assigned to Miss.] 

K n a p p m o n o t h e m . 

D e v o n i a n o r C a r b o n i f e r o u s : S o u t h w e s t e r n New York a n d n o r t h w e s t e r n 

Pennsylvania. 
K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, pp. 103-104). Knapp monothem 

(Miss.) as used In this rept Is extended down to Include the chocolate-colored aren. 
(Oewayo-like) eh. beneath lower cgl. merab. of Knupp tm. ot Glenn. This sh., 
which is here named Kuahequa sh. memb., contains the very characteristic Knapp 
fauna. Above the upper Knapp cgl. memb. Is also a sh. memb. which is par t of 
the monothem. This upper sh., which Is usually eliminated by the Olean non
conformity E. of Warren, Pa., is known as Hayfleld fm. [As deflned above 
Knapp monothem of Caster includes hla Knapp formatlonal auite and younger and 
older beds than he Included under latter dealgiiatlon. and accordhig to his table 
opp. p. 61 it l s = h i s Cussewago monothem = his Cussewago stage.] 

tKuLfe s l a t e s . 
See u n d e r K n i f e L a k e si. 

K n i f e L a k e s l a t e . 
P r e - C ' m b r i a n ( p r e - H u r o n i a n ? and p o s t - L a u r e n t i a n ) : N o r t h e a s t e r n Minne 

so ta (VermUlon d i s t r i c t ) . 

C. E. Van Hise and J. M. Clements, 1901 (U. S. G. S. 21st Ann. Rept , pt. 3, pp. 4 0 1 -
409, map) . Knife alateS.—Naraed for Knife Lake, where specially developed. 
Uncon. underlie Gunflint fra. and overlie Lower tluronian irou-bcaring fra. 
[Agawa]. 

J. M. Clements, 1903 (U. S. O. S. Mon. 45) . Knife Lake slates.—Slates of varying 
characters, dark- and light-colored. Thickness 2,500-f ft. Conformably overile 
Agawa fm. and underUe Gunflint fm. 
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C. K. Lelth, B. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), redeflned Knife 
Lake s i , by including in It Agawa iron-fm. memb. (as they designated it) and 
nnderlying Ogishke cgl. memb.; they also removed it tentatively from Huronian 
series and asaigned it to Knife Lake aeriea, of pre-Huronlan and poat-Laurentlan 
age. 

K n i f e L a k e s e r i e s . 
P r e - C a m b r i a n ( p r e - H u r o n i a n ? a n d p o s t - L a u r e n t l a n ) : N o r t h e a s t e r n Minne

so ta ( M e s a b i a n d VermiUon d i s t r i c t s a n d R a i n y L a k e r e g i o n ) . 

F. F. Grout 1933 (Geol. Soc. Am. BuU., vol. 44, No. 5, pp. 992-995). Knife Lake 
aeries.—Showa poorly aasorted sediments, with no clear qtzites or Iss. Uncon. 
underUes Animikie series and overUes Keewatin greenstone. Includes Knife Lake si. 
and, at base, Ogishke cgl., which is erratic in occurrence and thickness but may 
locaUy be hundreds of ft. thick. The Knife Lake si. Is interflngered with or 
overllea Oglshke cgl. Recent (1929) work by J. W. Gruner Indicates the series may 
be a complex with aome unconformltlea and Igneous activity, but In the areas 
mapped slates and graywackes of fairly constant nature largely predominate over 
cgl. and volcanic rocks. The slates are widely exposed at type loc . Knife Lake, 
and extend W. far along Vermilion dl.st. as synclines in the area of Keewatln 
greenstone. Has been considered Archean or Lower Huronian. 

C. K. Lelth, R. J. Lund, and A. Lelth, 1935 (U. S. G. S. P. P. 184), redeflned Knife 
Lake al. (by Including In It, as membera, the Agawa Iron-fm. and Ogishke cgl.), and 
on the map assigned it and contemp. deposits in Ontario to the newly. recognized 
Knife Lake seriea, herein classlfled as of pre-Huronian and post-Laurentian age, 
but which may eventually prove to be Lower Huronian. In U. S. G. S. Mon. 52, 
1911, these rocks were called "lower-middle Huronian." They rest with marked 
uncon. on Laurentian and Keewatln rocka and underlie, with conspicuous angular 
discordance, the Middle Huronian group. They are closely folded, metamorphosed, 
and Intruded hy granites of Algoman age. 

K n i g h t f o r m a t i o n . ( I n W a s a t c h g roup . ) 

E o c e n e : S o u t h w e s t e r n W y o m i n g . 

A. C. Veatch, 1907 (Jour. Geol.. vo l 15, pp. 547-549). Knight or Coryphodon bedi Is 
proposed for upper par t of Waaatch of SW. Wyo. containing Coryphodon remalna. 
Named for Knight Station [Dinta Co.], which ia near place where foaslls belonging 
to this genus were first found in No. Am., and where typical upper Waaatch la well 
developed. Rests uncon. on Fort Union. 

A. C. Veatch, 1907 (U. S. G. S. P. P. 56). Knight fm.—Variegated yeUow and red 
sandy clays, with irregularly bedded white and yellow sss. Contalna Coryphodon 
and other animal remalna. Thlckneas 500 to 1,500± f t Top fm. of Wasatch 
group in SW. Wyo. Underlies Green River fm. and uncon. overUes Fowkes tm. 
(middle fm. of Wasatch group). 

t K n o b s a n d s t o n e . 

M i s s i s s i p p i a n : I n d i a n a a n d w e s t e r n - c e n t r a l K e n t u c k y . 

D. D. Owen, 1858 (Ky. Geol. Surv. Rept., vol. 1, pp. 89 and 90). Sub-carbt as., 
called "Knob fm." becauae it weathera into conical hllla. Greenish-gray argilL as. 
and brown ss., with argill. shales In lower part, and locally earthy Is. beds. 
Thickneaa 200 to 400 ft. Overialn by sub-carbf. Iss. and underlain by Dev. Black 
Lingula shales. 

Sarae a s t K n o b s t o n e fm. or g r o u p , bu t t h e n o n g e o g r a p h i c t e r m s " K n o b s s . " 
a n d " K n o b sh . " h a v e a l so been app l i ed to s e p a r a t e fms. in t h i s g r o u p of 
beds , w h i c h i s n o w ca l led Osage g roup a n d d iv ided i n t o s e v e r a l fms. , 
n a m e d ( d e s c e n d i n g ) H o l t s c l a w ss., Rosewood sh., K e n w o o d ss., a n d N e w 
P r o v i d e n c e sh . 

•tKnob s h a l e . 

A d e s c r i p t i v e t e r m app l i ed in .some e a r l y r e p t s to New P r o v i d e n c e sh. of 

Ind . , a n d a l so t o N e w P r o v i d e n c e a n d Rosewood sha les . 

t K n o b l imes tone . 

A d e s c r i p t i v e t e r m app l i ed in some e a r l y r e p t s to t h e b a s a l Miss . lss. of I n d . 
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Knob Creek facies. 
Name appUed by P. B. Stockdale (lud. Dept. Cons., Dlv. Geol. Pub. 98, 

pp. 76, 163, etc., 1931) to a lithologic development of his Carwood fm. in 
a part of southern Ind. 

Knob HiU group. 
Pre-Carbonlferous: British Columbia. 
O. E. Le Roy, 1912 (Canada Geol. Surv. Mem. 21, pp. 19, 28, 30). 

Knob Lick granite. 
Pre-Cambriun: Southeastern Missouri. 
C. R. Keyea, 1895 (Mo. Geol. Surv. Sheet Rept. No. 4 (vol. 9), pp. 18, 19, 24). Knob 

Lick granite.—Rather coarse-grained, very compact Kranlte, of reddish to bluiah 
color. In texture approaching porphyritic. Thlckneas 400 ft. Underiles Iron Mtn • 
porphyry in Mine La Motte dist. Assigned to Archean. 

J. Bridge, 19.30 (personal coniniunicatlon). Knob Llek granite is now considered by 
Mo. geologists to be probably Algonkian. 

Named for Knob Lick, St. Francois Co. 

tKnob Noster group. 
Pennsylvanian: Central western Mls.sourl. 
G. C. Broadhead, 1873 (Mo. Geol. Surv. Prel. Rept on Iron Ores, pt. 2, pp. 169, 176). 

Knob Noster group.—Shales, clays, and lss., 97 ft. thick. Including beds 16 to 33 of 
detailed .section of lower Coal Measures from Sedalla tn Kansas City. Underiles 
Warrensburgh group and overlies bed 15 of detailed section. 

Is n part of Cherokee sh. 
Named for exposures a t Knob Noster, Johnson Co. 

Knobs-Cherokee coal group. 
Name locally applied to Lance fm. of Rock Sjirlngs uplift, Sweetwater Co., 

SW. Wyo. (See U. S. G. S. Bull. 702, 1920.) 

tKnobstone formation. 
tKnobstone group. 

Names apiilled In early repts on Ind. aud western Ky. to the Miss, rocks 
of Osage age, the term being derived from tendency of the rocks to weather 
Into conical hills called knobs. Cumlngs has proposed Borden group to 
replace this descriptive term. 

fKnob.stone sandstone. 
A term applied In early Ind. repts to Holtsclaw ss. of SE. Ind. 

Knobsvllle continental beds. 
Middle Devonian: Central Pennsylvania (Fulton County). 
B. Willard, 1935 (Geol. Soc. Am. vol. 46, Proc Pal. Soc Feb. 28, pp. 202, 214, 216, 

22'1). In northern Fulton Co. are 800 to 1,000 ft. of freah-water beds of Harallton 
(Mahantango) age to which Knobs-ville cgl. phase may be applied. They are well 
developed btw. Knobsvllle and Hustontowa and northward toward Fort Littleton, 
where they are exposed in highway cuts. Here Marcellus black sh. passes up Into 
what are probably a few ft. of normal but barren Mahantanpo shaly t)eda, which 
are succeeded by barren red or greeu beds (the Knobaville continental beds), which 
continue upward into post-Hamilton, members with no trace of Genesee. Grade 
laterally Into marine Mahantango shales and sss. In places usurp moat of the 
Mahantango. Contemp. in part with Montebello ss. 

Knobtown sand. 
A subsurface sand near top of Pleasanton fm. (Penn.) of west-central Mo. 

Lies higher than Wayside sand. Named for outcrop N. of Knobtown, 
Jackson Co., on U. S. Highway 50. sec. 22, T. 48 N., R. 32 W. (See Mo. 
Bur. Geol. and Mines 57th Bien. Kept., 1933, pp. 13, 19, App. 2, pl. 2.) 
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Knowlton amygdaloid. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
Name locally in use raany years. Used by B. S. Butler in U. S. Q. S. P. P. 

144, 1929. The fm. belongs in lower part of Central Mine group. The 
mineralized part is the Knowlton lode. Named for occurrence in Knowl
ton mine, Ontonagou Co. 

Knowlton flow. 
Includes Knowlton amygdaloid and tlie underlying trap. 

Knox dolomite. 
Upper Cambriau and Lower Ordovician: Tennessee, western North Caro

lina, and northwestern Georgia. 
J. M. Safford, 1869 (Geol. Tenn., pp. 151, 158-159, 204-226). Knox <foJ.—Heavy-

bedded rldge-maklng dolomites and lss., chiefly dot, 4.000 ft. thick. Loweat strata 
blue, oolitic, and often fossiliferous; strata next above dark gray and granular; 
upper strata, light gray with chert layers. Top fm. of Knox or Knoxville group. 
OverUes Knox [Conasaugo] sh. Underlies Trenton or Lebanon [Stones River] 
group. 

In eastern Tenn. underlies Chiekamauga Is., or Mosheim Is., where that Is. 
is present, and overlies Nollchucky sh. (=uppe r part of Conasauga sh. 
to S.). In NW. Ga. it rests on Conasauga sh. 

Named for development in Knox Co., Tenn. 

tKnox groujj. 
Cumbrian (Lower, Middle, and Uiiper) and Lower Ordovician: Eastern 

Tennessee, western Nortli Carolina, northwestern Georgia, and northern 
Alabama. 

J. M. Safl'ord, 1869 (Geol. Tenn., pp. 151, 158-159, 203-226). Knox or Knoxville 
group.—Sss. and shales, dolomites and lss. forming by Its outcrops greater part of 
surface of East Tenn. Valley. City of Knoxville is on ridge made of its lss. and 
dolomites, and this circumstance, together' with fact that the threefold typical 
character of the series Is well developed In Knox Co., has Induced me to name It 
Knoxville or Knox proup. Includes (descending) Knox dol. (4,000 ft) , Knox 
ah. (1,500 to 2,000 f t ) , and Knox ss. (800 to 1,000 f t ) . Underlies Trenton or 
Lebanon [Stones River] group and overlies Chllhowee sa. 

Includes most of Camb. and i>art of Ord., aud conflicts with Knox dol. 

tKnox .sliale. 
Upper and Middle Cambrian : Eastern Tennessee, western North Carolina, 

northwestern Georgia, and northern Alabama. 
J. M. Safford, 18G9 (Geol. Tenn., pp. 151. l.lS-loO, 204-226). Knox «fc.—Variegated 

aholes, with occasional layers of blue oolitic dol. and la.; fossiliferous in places. 
Thickness 1,500 to 2,000 ft. Middle fra. of Knox or Knoxville group. Underlies 
Knox dol. aud overlies Knox as. [Rorae fm]. 

Conflicts with Knox dol. In Ala. and Ga. replaced by Conasauga sh. In 
easteru Tenn. divided Into 4 fin.s. (descending) : Nollchucky sh., Mary-
ville Is., RogersvlIIe sh., aud Rutledge Is. 

Named for Knox Co., Tenn. 

tKnox sandstone. 
Lower Ciiinbrlaii: Eastern Tennessee, western North Ciirollna, northwest

ern Georgia, and northern Alabama. 
J. M. Satford, 1869 (Geol. Tenn.. pp. 151. 15,8-159, 203-22G). Knox 5.s.—Hard shales 

and thin sss., interstratiticd with lleavier sss., and Intercalated with layers of dol. 
Heavier sss. ofteu of coarse grain, sometimes quartzose. Thickne.ss 800 to 1,000 
ft. Strata often ripple marked and sometimes covered with fucoidal Impreasions 
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and ledges. In NE. counties becomes more calc. Basal fm. of Knox or KnoxvUle 
group. Underiles Knox sh. and overlies Chllhowee ss. 

Confl icts w i t h K n o x dol . R e p l a c e d by R o m e fm. 

N a m e d fo r K n o x Co., T e n n . 

K n o x s a n d . 

A s u b s u r f a c e s and in P o t t s v i l l e g r o u p ( P e n n . ) of e a s t e r n Ky, a lso a stib-

Burface s a n d in S W . Okla. , co r r e l a t ed witl i p a r t of W e l l i n g t o n fra. 

( P e r m . ) . 

K n o x gne i ss . 

P r e - C a m b r i a n : C e n t r a l s o u t h e r u M a i n e ( W a l d o C o u n t y ) . 

B. H. Perkins and B. S. C. Smith, 1925 (Ara. Jour. Sci., 5th, vol. 9, pp. 204-228). A 
seriea of igneous and sed. gneisses and schists which have been tentatively grouped 
under narae Knox gneiss. The intruded raaterial is a dark-blulah quartz gneiss, 
strongly foliated and even achistose in places. Blotite is common but varies 
greatly in amount. Bedding almoat entirely destroyed ; where shown is greatly 
contorted. Sedimentary origin Indicated by garnets. A second type of gneiss Is 
made up of bands of Ught and dark material a fraction of an inch thick; the 
dark layers contain garnets and are probably sedimentary ; the light layers are 
feldspathic and represent igneous material.. The third phase is a blotlte gneiss 
which Intrudes the sed. gneisa In dikes and irregular bodies. AU gneisses are 
associated with basic dikes and injected pegmatites. Knox gueias adjoins Hogback 
schist on E., and Is bounded on B. by Penobscot fm., ot which it raay represent 
a highly intruded pha.se. Is probably pre-Canib. [I'rohably named tor occurrence 
in town of Knox, Waldo Co.] 

O n 1933 geol. m a p of Maine , by A. K e i t h , t h e rocks of th i s a r e a a r e m a p p e d 
a s p r e -Camb . 

K n o x M o u n t a i n g r a n i t e . 

Age ( ? ) : N o r t h e a s t e r n V e r m o n t ( O r a n g e Ckiunty) . 

C. H. Richardson, 1906 (5th Rept Vt. State Geol.), mentioned Knox Mtn granite 
in Orange, IVE. Vt. (coarser than Kirby granite) ; Kirby granite on Kirby Mtn 
[E. part of Kirby Twp. Caledonia Co.] ; Barre grani te ; Bethel grani te ; and 
Woodbury granite. The latter 3 granites are uow assigned to Dev. 

t K n o x v i l l e g r o u p . 
C a m b r i a n ( L o w e r , Middle , and U p p e r ) and L o w e r O r d o v i c i a n : Tennessee , 

N o r t h C a r o l i n a . Georg ia , a n d .Mabama. 
See t B n o x g r o u p , 1869 e n t r y . 

Knoxv i l l e f o r m a t i o n . 

L o w e r C r e t a c e o u s ( S h a s t a s e r i e s ) : CaUforn ia a n d Oregon. 

C. A. White, 1885 (U. S. G. S. BuU. 15, pp. 19-32). The s t ra ta ot Shasta group 
occupy only a few isolated areas In Calif., and are in every case either uncon. 
with rocks both above and below thera, or so disturbed that their s t ra t . relations 
are obscure. Judged by their fossils, two divisions of the s t ra ta are plainly indi
cated, and I shaU dealgnate the dlvialoiia as Horsetown beds and Knoxville beda, 
respectively. The Horsetown beds have been found mainly in Siiasta Co. and the 
Knoxville beds mainly in Lake, Colusa, Contra Costa, and Santa Clara Counties. 
The Knoxville beds are characterized by Aucella, which Is, ao tar as known, absent 
from the Horsetown. The Horsetown fossils appear to represent the Gault and 
the Knoxville fossils to represent the Lower Neocomian. There is probably a con
siderable hiatus btw. tile KnoxvlUe and Horsetown beds. 

J . S. DiUer and T. W. Stanlon. 1S94 (Geol. Soc Am. Bull., vol. 5, pp. 435-464), 
reported that the KnoxvlUe, Horsetown, and Chico fms. ^ r ade Into one another 
and ahow that they are one contlniifius series of deposita. They described the 

Horsetown as consisting of 0,000± ft. of shales, sss.. and cgla., and the KnoxvlUe 
aa consisting ot an indivisible mass of beds, 20,000 ft. thick, chiefly sh., but 
containing many sss. and calc. layers, the sss. heiug especially prominent in lower 
part. The fm. was named for exposures at Knoxville, Napa Co., CaUf. Upper 
part of the Knoxville characterized by .Aucella crassicollis and lower par t by 
AuceUa pioohii, [Detailed sections nnd fauual Usts.] 

http://pha.se
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Recent repts of some authors advocate restriction of Knoxville fm. to lower 
and larger part of the Knoxville of the literature, and application of 
Paskenta fm, to upper 4,000± ft. of the KnoxvUle of tlie literature, the 
Knoxville restricted being assigned by tbem to Upper Jurassic and the 
proposed Paskenta to Lower Cret. (See under Paskenta fm.) These 
proposed modifications have not been adopted by U. S. Geol. Survey. 

tKnoxville marble. 
Lower Ordovician (late Chazy) : Eastern Tennessee. 
J. M. Safford and J. B. Klllebrew. 1900 (Elements of geol. of Tenn., pp. 105, 117, 

121). Knoxville marble.—Red and gray marble, 380 ft thick, worked at many 
points in East Tenn. Ia a variegated aparry marble, to great extent made up of 
fragmenta of fossil crlnolds and corals. The belt of it runs lengthwise through 
middle of VaUey of East Tenn. Is found aa high as Hawkins Co. and as far S. 
as McMlnn and Bradley. OverUes Lenoir la. and underlies Sevier sh. 

Replaced by Holston marble lentil (of Chiekamauga Is.). 
Named for Knoxville, Tenn., near which it is exposed. Is not the dol. on 

which Knoxville is buUt. 

Knoydart formation. 
Devonian: Nova Scotia. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. nnd Trans., 2rt aer., vol. 6, sec. 4, p. 207). 

Knuckle Island granite. 
Age (?) : Ontario (Rainy Lake district) . 
A. C. Lawson, 1913 (Canada Geol. Surv. Mem. 40, p. 99). 

Kodak white sandstone. 
SUurian: Western New York (Rochester region). 
O. H. Chadwick, 1935 (A. A. P. 0. Bull., vol. 19. No. 5, p. 702). Kodak white sa. 

Introduced to replace "gray band" In Genesee Gorge at Rochester, which was 
formerly called, by writer and others, Thorold aa., but which ia now known to be 
younger than true Thorold sa. of Niagara Gorge, and of Clinton age. Type expo
sure In lower Geneaee Gorge from the lower falla to Kodak Park, Rochester. 

J. T. Sanford,'1935 (A. A. P. G. Bull., vol. 19, No. 9, p. 1390). Chadwlck's pro
posed new narae Kodak as. for "gray hand" at Rochester la unnecesaary, for the 
"gray band" there doea contain Arthrophycus, although Index value of thia foaail 
Is open to question. 

Koipato formation. 
Middle (?) Tr iass ic : Northern Nevada. 
C. King, 1878 (U. S. Geol. Expl. 40th Par. Atlaa, map V) and 1878 (U. S. GeoL 

Expl. 40th Par. voL 2, pp. 267-278). Koipato group.—Lower div. of Triaaslc in 
West Humboldt Range. Conslsta of qtzitic and arglll. beda at head of Buena Viata 
Canyon. To N. it consists of argillltes and siliceous beds Interpoaed with slUceoua 
argUlltea; no Is. beda. To thle whole group of schlsta and porphyroids we have 
given the title Koipato group, from the Indian name of Weat Humboldt Bange. 
No foaaila except a few crushed and distorted Nautilus remains. Thickness 4,000 
to 6.000 ft. Underlies Star Peak group and uncon. overlies Archean granite and 
schist. 

tKoipatoan series. 
Triassic (Middle?): Northern Nevada. 
C. [R.l Keyes, 1923 (Pan-Am. GeoL, voL 40, pp. 52, 59, 79). Koipatoan aeriea.— 

Title adopted from King's Humboldt Range section of Mid Triasalc aaa., 2,000 ft. 
thick, underlying Staran aeriea and younger than Inyoan series. Covers all Mid 
'Trlassic of Nev. The early title of Koipatoan [Koipato "aeriea"] for entire Mid 
Trlassic section of this region is probably too comprehensive; and If the section 
111 this folded belt Is actually so thick as formerly considered several units of 
serial rank are doubtleaa represented. 

Same as Koipato fm., which was named for development in West Humboldt 
Range. Humboldt Co., the Indian name for which is Koipato. 
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K o k o vo l can i c s . 

L a t e s t P l e i s t ocene or R e c e n t : H a w a i i ( O a h u I s l a n d ) . 

H. T. Stearns, 1935 (Geol. and gd. water rea. laland of Oahu, Hawai i : Dlv. Hydrog. 
BulL 1) . Koko volcanics.—Tuff and olivine basal t ; the tuff well bedded, llthic, 
gray to brown. Included In upper par t ot Honolulu volcanic series [q. v . ] . Forms 
Koko Head. 

K o k o m o l i m e s t o n e . 
S U u r i a n ( C a y u g a n ) : C e n t r a l I n d i a n a . 

A. F. Foerste. 1904 (Ihd. Dept. GeoL and Nat. Hist. 28th Ann. Rept , p. 33) . Ko
komo Is.—Geographic narae applied to fm. which In previous Ind. repta has been 
called "Waterlime." Thickness 65 to 150 f t Foaslls suggeat equivalence to Bertie 
or Lower WaterUme bed in lower part of Cayugan. 

A. F. Foerate, 1909 (Clnclnnat'i Soc. Nat. Illst. Jour., vol. 21, p. 6) . The brachlopod 
horizon at Kokomo should probably be distinguished from underlying eurypterid 
horizon by a distinct name, and Kokomo Is. be restricted to eurypterid. beds, but a t 
present no suitable name la at hand. [Kokomo Is. continued to be used as origi
nally deflned until 1927.] 

E. R. Cumings and R. R. Shrock, 1927 (Ind. Acad. Scl. P roc , vol. 38, pp. 71-84). 
Kokomo la. of Foerate (1904), which Is probably of Cayugan age, conalsts of 80 ft. 
of flnely laminated impure Is., more argiU. in lower part and more calc. in upper 
p a r t ; alternating beds of earthy material and purer la. being characteriatic. Rests 
uncon. on MIsalaalnewa ah., and ia overlain, poaalbly uncon., by Kenneth la., a very 
cherty Is. 1 to 20 ft. thick, the base of which is exposed in Defenbaugh and Mark-
land Ave. quarries In Kokomo. 

E. R. Cumings and R. R. Shrock, 1928 (Ind. Cons. Comm., Div. Geol. Pub. 75, pp. 
117-135). In J92n xcriters restricted name Kokomo la. to the thinly laminated Is. 
lying btw. Mlsslsslnewa sh. below and a cherty Is. above, containing the brachiopod 
horizon as exposed in Markland .\ve. quarry a t Kokomo. The brachiopod horizon 
ifaa included in overlying fm. called Kenneth la. As now deflned Kokomo Is. in
cludes 45 to 50 f t of flnely laminated arglU. Is. uncon. overlying Misaissinewa sh. 
and discon. underlying cherty Kenneth Is. in Markland Ave. quarry a t Kokomo, 
and the 45 to 50 ft. of similar stone lying below the cherty Kenneth Is. in Big 
Blue Hole and Kenneth quarries W. of Logansport. Varlea in thickneaa from few 
tt. to 60 ft. Fosslla [Hated] writers consider of Cajrugan age and = Bertie of N. Y. 

N a m e d for e x p o s u r e s a t K o k o m o , H o w a r d Co. 

t K o l m a k o f se r ies . 
T e r t i a r y ( ? ) t o l a t e P a l e o z o i c : S o u t h e r n A l a s k a . 

J. E. Spurr, 1900 (U. S. G. S. 20th Ann. Rept , pt. 7, pp. 161-183, 182). Kolmakof 
aeriea.—Volcanic rocks of various types, changing laterally into or . lnterl)edded 
with volcanic tuffs, ahalea, impure lss., and flne-gralned arkoses. Plant remains, 
ripple marks, etc. Folded and Intruded by great masses of igneous rocka. Plants. 
Outcrops frequently along right bank of Kuskokwlm River btw. Kolraakof and 
beginning of low silt plain just above entrance to Yukon portage route above 
Kalchagamut. Provisionally correlated with Uoliknuk series and referred to 
C r e t 

N o w r e g a r d e d a s i n c l u d i n g . 3 o r 4 d i s t i n c t u n i t s : (1 ) U p p e r C r e t . s s s . a n d 
sho les w h i c h a r e W. e x t e n s i o n of S p u r r ' s H o l l k n u k s e r i e s ; (2 ) a s s o c i a t e d 
igneous rocks w h i c h a r e d i k e s a n d sil ls a n d n o t l a v a flows; (3 ) l a t e 
Pa leozo ic or e a r l y Mesozoic tuff a s soc i a t ed w i t h Carbf . I s . ; (4 ) poss ib ly 
l a t e T e r t . vo lcan ic rocks . 

K o m e beds . 
A n a m e long In u s e for L o w e r Cre t . r o c k s in G r e e n l a n d t h a t u n d e r l i e A t a n e 

beds ( U p p e r C r e t , ) . 

K o m o o k s beds . 

C r e t a c e o u s ; V a n c o u v e r I s l a n d . 

F. B. Meek, 1882 (Phlla. Acad. Nat. Scl. Proc , vol. 13, p. 315). 
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K o n a d o l o m i t e . 

P r o - C a m b r l a u ( l o w e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( M a r q u e t t e d i s 

t r i c t ) . 
C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rep t , pp. 523-)-). Kona 

dol.—Chiefly cherty dol. Interstratlfled with layers of si., graywacke, and qtzite, 
and gradatlonal sediments. Thickness 700 f t , possibly 1,400 t t Conformably 
underilea Wewe si. Grades into underlying Meanard qtzite. Composes Kona HiUs, 
on E. shore of Goose Lake. 

K o n a w a f o r m a t i o n . 
P e r m i a n ( ? ) : C e n t r a l O k l a h o m a . 

G. D. Morgan. 1924 (Bur. Geol. [Okla.] BulL 2, pp. 140-141, pla. 3, 27, and map). 
Konawa fm.—Chiefly typical red beda, auch aa cover a large par t of weatern Okla. 
Red shales conatltute greatest thickness of strata, but coarse red sss. are often 
prominent and sometimes .outcrop over large areas. No las. observed. Top of ftn. Is 
drawn at base of 30+ ft. of coarse red and brownish red ssa. tha t cap N. bluff 
of Canadian River from bridge S. of Asher to N. edge of Stonewall quad, and con
stitute basal merab. of Asher tm. The upward diminishing arkoslc material com
mon to Pontotoc s t ra ta entirely dlaappears near base of these sss. Base of ftn. is 
drawn at base ot typical red beds of the area. Thickness 500 ± f t ConsHtutes 
upper par t of Pontotoc terrane [group]. Is believed to overlie Stratford fm., and 
to overlap on it and older rocks. No fossils, but is thought to be early Perm. 

R. H. D o t t 1927 (Okla. GeoL Surv. Bull. 40K, pp. 7-31). Writer Is inclined to 
look upon Konawa fm. as merely a lateral phase of Stratford fm., due to deposi
tional factors. 

F. A. Melton, 1930 (Okla. GeoL Surv. Bull. 40LL). Konawa fm. may be a northern 
gradatlonal facies of Vanoaa and Stratford fma. 

N a m e d for d e v e l o p m e n t a t a n d a r o u n d K o n a w a , Semino le Co. 

K o o c h i c h i n g g r a n i t e . 

P r e - C a m b r i a u ( L a u r e n t l a n ) : N o r t h e r n M i n n e s o t a (2 mi l e s w e s t of R a i n y 

L a k e ) . 

A. N. WlncheU, 1897 (Am. Geol., vol. 20, pp. 293-299). Koochiching granite.— 
Biotite-hornblende eruptive granite, but very poor in quartz. Occurs on N. bdy 
of Minn., 2 mi. W. of Rainy Lake. Aaaigned to Laurentlan. 

Above is spelling adopted by U. S. Geog. Bd. The name has also been 
speUed Coutchiehing. 

Koolau volcanic series. 
Tertiary (and possibly early Pleistocene) : HawaU (Oahu Island). 
C. K. Wentworth, 1926 (Bernice P. Bishop Mua. Bull. 30), and perhaps earlier 

publlcatious, by others. On p. 40 Wentworth said Koolau basalt, the oldest fm. 
In Diamond Head region, makes up main mass of NE. Oahu, and that next 
younger la a complex series of calc. reef fms. which includes reef Is., marine calc, 
sss. and cgls., and eolian calc. ssa. On p. 42 Wentworth mapa Koolau basalt in 
Diamond Head d is t 

H. T. Stearns, 1935 (Geol. and gd. water res. laland of Oahu, Hawai i : Div. 
Hydrog. Bull. 1) . Koolau volcanic aeries.—Includea all lava flows. Intrusive 
rocka, pyroclaatlcs, brecciaa, and intercalated Bolls making up Koolau Range, 
except those concurrent with the erosion of the great vaUeys on Its slopes, which 
make up only a very small percentage of the bulk of the range. I ts basalt, 
tuff, dike complex, and breccia members have each been raapped separately. In 
part of Its area it overlies, without any apparent uncon., KaUua volcanic series 
(which is correlated with basal basalt memb. of Waianae volcanic series). I t 
differs from Kailua series in that It Is not generally amygdaloidal and haa a much 
freaher appearance than the Kailua rocks. The main bulk of Koolau basalts 
was probably erupted at same time as upper basalt memb. of Waianae volcanic 
series, but ita eruption continued after extlnttlon of Waianae volcanic series, upon 
which part of Koolau seriea reata with eroaional uncon. It ia overlain, with 
great eroaional uncon., by Honolulu volcanic series, of middle (?) and late 
Pleis t age. 
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Kootanie formation. 

Kootenay formation. 

Lower Cretaceous: Alberta and British Columbia.-

Same as Kootenai fm., the spelUng approved by U. S. Geog. Bd. 

Kootenai formation. 

Lower Cretaceous: Southern Alberta and British Columbia and Montana 

(widespread except in southern and southeastern Montana). 

Notes and News (J. W. Dawson?), ScL, vol. 6, 1885, pp. 531-532). Dr. G. M. 
Dawson has recently discovered a remarkable Jurasso-Cret flora in Rocky Moun
tains, on branches of Old Man River, Martin Creek, Coal Creek, and one other 
locality far to NW. on Suskwa River. The containing rocks are sss., shales, and 
cgls., with searas of coal, in some places anthracite. I t waa propoaed by Sir 
William Dawson, in his paper before recent meeting of Royal Society of Canada, 
to caU these beds Kootanie group, from a tribe pf Indians who hunted ovei .nat 
part of Rocky Mountains btw. 49th and 52d parallels. The beds lie in troughs in 
the paleozoic fms. of the mtns, and may be traced for a distance of 140 ml. N. 
and S. The plants found are conifers, cycads, and ferns, the cycada being e.spe-
clally abundant. Some are identical with species described by Heer from Jurassic 
of Siberia, whUe others occur in lower Cret. of Greenland. No dicotyledonous 
leavea have been found in these beds, which connect In a remarkable way the 
extinct floras of Asia and America and thoae of the Juraaalc-and Cret. perioda. 

0 . M. Dawaon, 1886 (Canada Geol. Surv.,,n. a., vol. 1, pp. 126B-134B, 162B-167B). 
Kootanie aeriea.—Coal-bearing rocks ot Bow Valley region, consisting of 5,000 to 
7,000± f t of shales and sss. of very varied texture and appearance, some cgls., 
and many coals, containing a flora ot Lowest Cret age, aud older than the Dakota 
of Middle Cret. age. The flora haa Jurassic afllnltiea. The series overlies Triaaslc 
beds In S. part of dist. The volume of strata btw. the cool-bearing horizon and 
base of overlying volcanic rocks (2,200 ft. thick) on Crow Nest Pass waa estimated 
at 3,350 tt . nnd on South Kootanie Pass at 2,400 f t The summit ot Kootanie 
series Is not yet precisely defined, but is situated btw. the apparently constant 
coal-bearing horizon and base of the volcanic beda, as on North-west Branch of 
North Fork fossU plants believed to represent the horizon of the Dakota are found 
a few hundred ft. below these volcanic beds. 

C. A. Fiaher, 1909 (U. S. G. S. Bull. 356, pp. 28-35), applied Morrison sh. (T) 
. to 120 to 130 ft. of apparently non-coal-bearing shales and sss. underlying a coal-

bearing seriea (450 to 475 ft. thick in Great Falla region, Mont.) which he desig
nated Kootenai fm., hla Kootenai fm. being overlain by Colorado sh. I t is a ques
tion whether typical Kootenai of Canada did not include the true Morrison fm. 

More recent Canadian repts subdivide the Cret. rocks of southern Alberta 
Into (descending) Allison fm., Colorado sh., Crowsnest volcanics, Blair
more fm., and Kootenay fm. According to E. W. Berry (A. A. P. G. 
Bull., vol. 11, No. 3, p. 241, 192Y) the flora of upper par t of the Blair
more is Cenomanian (Upper C r e t ) , the flora of lower part is Aptiau 
or Alblan (both Lower Cret.), and the flora of the Kootenay as thus 
defined by Canada Geol. Surv. is Barremlan (also Lower Cret.). The 
lower part of Colorado sh. is now believed to be of Cenomanian age 
and is therefore correlated with upper part of the Blairmore. The 
Kootenai fm. of Mont, therefore appears to be equlv. to the Kootenay 
and the lower part of the Blairmore of SW. Alberta. 

Kootenay granite. 
Jurassic (?) : British Columbia. 

S. J . Schofleld, 1912, 1913, 1914, and 1915 repta on East Kootenay, B. C, listed In 
U. S. G. S. BuU. 748. 

t K o o t e n a y a n se r i e s . 
C. [R.] Keyes, 1924 (Pan-Am. GeoL, vol. 42, p. 288). Sss., 600 ft. thick, composing 

all of eariy Cretaceous of Alberta. [Same as Kootenai fm.] 
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Kosciusko sandstone member (of Lisbon formation). 
E o c e n e ( m i d d l e ) : Miss iss ippi . 
C. W. Cooke, 1925 (U. S. G. S. P. P. 140, pp. 133-135). Kosciusko aa. memb.— 

Designation proposed for the ledges of saccharoldal to qtzitic ss. exposed in 
vicinity of Kosciusko, the county seat of Attala Co., Miss., and for unconsolidated 
sands of same age in Miss. Replaces preoccupied name "Decatur aand." Is 
middle memb. of Lisbon fm. and youuger than Winona aand memb. of the Lisbon. 

K o s t e r j o i n t c l ays . 
U p p e r C r e t a c e o u s (Gulf s e r i e s ) : S o u t h w e s t e r n A r k a n s a s . 

R. T. HUL 1888 (Ark. GeoL Surv. Ann. Rept. 1888, vol. 2, pp. 79, 81); Koster 
joint clays,—Yellow calc. clays, or "Joint clays," as they are locally called, rich 
In foaslls of overlying and underlying fms. aa well as the Ume which has resulted 
from their disintegration. Greatly reserable Eteogyra ponderosa marls, except 
that they have more clay and less Ume. Possibly the northern and thinner edge 
of the great Exogyra ponderosa maris [Brownstown inarl restricted] seen farther 
south. Thlckneas In one section 50 ft. Younger than Big De Gray horizon. 

N a m e d for o c c u r r e n c e a t or n e a r N icho la s K o s t e r ' s house , sec. 13, T. 7 S., 

R. 2 1 W., C l a r k Co. 

t K o t l o se r i e s . 
P r e - C a m b r l a n a n d l o w e r P a l e o z o i c : S o u t h e a s t e r n A l a s k a . 

A. H. Brooke, 1900 (U. S. G. S. 21st Ann. Rept , pt. 2, p. 357). On map the 
Birch Creek, Fortymile, and Rampart aeriea of Spurr and the Naslna aeries and 
Tanana schist of my previous rept [U. S. G. S. 20th Ann. Rept , p t 7, 1900] 
have been grouped together under name "Kotlo aeriea." Age not estabUshed, 
but assigned to Lower Paleozoic or pre-Camb. 

A. H. Brooks, 1906 (U. S. G. S. P. P. 46, p. 214). In 1900 (U. S. G. S. 21st Ann. 
Rept , pt. 2, pp. 357, 358) writer grouped all the gold-bearing rocks under name 
Kotlo seriea, which would Include Birch Creek, Fortymile, and Rampart seriea. 
Now that more detailed studies have been made "Kotlo" can be dropped. 

K o t s i n a c o n g l o m e r a t e . 
J u r a s s i c o r C r e t a c e o u s : C e n t r a l s o u t h e r n A l a s k a . 

0 . Rohn, 1900 (U. S. G.-S. 21st Ann. Rept., p t 2, p. 431, map, pl. 52). Kotaina 
cgl—Massive cgl. characterized by greenish color, eeemingly due to material de
rived originaUy from green volcanics. Occurs on Kotsina River. Overlain by 
rocks that are beUeved to be same as Kuskulana shales (Triasalc). 

T h i s fm. i s a t p r e s e n t classlfled a s J u r a s s i c o r Cret . , in absence of fossUs. 

t K o u g a r o k g roup . 
See u n d e r t K u g r u k g r o u p . 

K o w a k c lay . 
P l e i s t o c e n e : N o r t h w e s t e r n A l a s k a . 

W. H. DaU and G. D. Harria, 1892 (U. S. G. S. Bull. 84, pp. 285, 327, map). Koioak 
clays.—On left bank of Kowak River a t about W. long. 168° la a remarkable clay 
bluff, % ml. long and 150 f t high, containing quantities of mammoth tusks. They 
are of PUo. or Pleist. age. [In 1898 (U. S. G. S. 18th Ann. Rept, pt. 2, p. 335) 
DaU assigned this clay to Pleist.] 

A. G. Maddren, 1907 (Smithsonian Misc. CoU., vol. 49, pp. 18-28). The Palisades 
form typical exposure of lacustrine phase of deposits Spurr and Collier dealgnate 
"Yukon allta" and which Dall haa called "Kowak claya." They are for moat Part 
Plelst.> as ahown by foaalls. 

K o y u k u k g r o u p . 
L o w e r C r e t a c e o u s : N o r t h e r n A l a s k a ( K o y u k u k R i v e r r e g i o n ) . 

F. C. Schrader, 1902 (GeoL Soc. Am. Bull., vol. 13, p. 246). Koyukuk aeriea.—Impure 
pink and reddish Is. (800 ft. thick), sL, dark sh., some ss. and arkose, all more or 
less associated with or intruded by igneous rocks. Lower Cret. fossils. Corre
lated with Anaktoovuk aeriea. Occurs along Koyukuk River and may have very 
wide extent over Koyukuk Basin. 
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Krao limestone. 
Age (?) : British Columbia. 
S. J . Schofleld, 1920 (Canada Geol. Surv. Mem. 117, p. 16). 

Kreyenhagen shale. 
Eocene and Oligocene: Southern California (Diablo Range). 
F. M. Anderson, 1905 (Calif. Acad. Sd. Proc , 3d ser., vol. 2, pp. 163-168). Kreyen

hagen ahales.—Brown bituminous or carbonaceuus sh., more- or less sandy in lower 
pa r t ; 600 ft. exposed on hills a few mi. N. of Coalinga, but thickens to S. and SE. 
and at Kreyenhagen wells, for which it Is named. It is ahout 900 ft. thick. Thins 
to 250 or .300 ft. at head of the Jacalitos and on Zapata Chino, Underlies Domijean 
sands and overlies Avenal sss. Of Eocene age. 

F o r m a n y y e a r s K r e y e n h a g e n ah. h a s been app l i ed t o b e d s d e s c r i b e d a s 
uncon . u n d e r l y i n g V a q u e r o s ss . and ove r ly ing ( p r o b a b l y uncon . ) T e j o n 
fni. in Coa l inga a n d n e i g h b o r i n g d i s t r i c t s . 

F. E. von Estorff. J930 {A. A. P. G. Bull., vol. 14, No. 10, pp. 1321-1336). Type loc. 
of Kreyenhagen ah. is on Canoas Creek, about 20 mi. S. of Coalinga, Fresno Co. Its 
max. thickness in vicinity of Canoas Creek and Big Tar Canyon is 1,000 ft. I t 
consists of sh. with a very few lenticular beds of ss. and a few lensea or nodules 
of Is. The SB. is common only at base of fm., wherei the Kreyenhagen seems to 
grade into a transitional friable white ss. interbedded with sandy clay sh. which is 
tentatively included in the Kreyenhagen. It here overlips, with seeming conformity, 
but possibly with uncon., pomenginc SH., of upper middle Eo. age, and uncon. under
lies Temblor ss., of lower middle Mio. age. 

0. P, Jenkins, 1931 (Min. in Calif., Rept. State Min., vol. 27, No. 2, pp. 141-149). A 
dual type loc. wa.s originally given for Kreyenhagen tih. The name was applied to 
sliales on Reef Ridge, S. of Coalinga, lying btw. Avenai and Temblor ssa., whereas 
the originally collected Foraminifera employed to determine the age of the Kreyen
hagen came from shales N. of Coalinga. beneath Domengine ss. The Federal 
Survey, however, in area N. of Coalinga, mapped as Kreyenhagen- the series of 
diatomaceous strata lying above the "Tejon" (Domengine) and below the "Vaqueros" 
(Temblor). In this series are now found 2 unconformities which divide it into 3 
distinct units and account for previous conflicts in stratigraphic correlation. The 
upper uncon. is at base of Leda zone (probably OUg), which zone, 0 to 150 ft. thick, 
lies uncon. beneath Temblor ss. and uncon. on sh. and ss. of OUg. or Eo. age, which 
is eroded away in places. The name Kreyenhagen, as used In present dlBCUSSIon, 
lepre.'ients certain organic shales (not yet definitely assigned to any one age, though, 
probably Eo. or possibly Olig.) lying discon. on hilly western side of San Joaquin 
Valley, above known Eo. sss. and sandy shales (variously called Domengine, Teion, 
Meganos, or Martinez?). They contain white diatomite beds at top. The Kreyen
hagen is not known to be Eo., but inference is made by writer that it is prob-
ably = type Tejon, which is definitely Eo. Writer places upper bdy of Kreyenhagen 
sh. at first uncon. encountered, the uncon. overlying beds in Cantua-Panoche region 
consisting of ss. and sh. of Eo. or Olig. age. This sh. series is considered by writer 
to include more s t ra ta N. of Coalinga than it does farther S. on Reef Ridge, on 
Kreyenhagen Ranch, wbere Kreyenhagen wells are located, but it is correlated, 
without hesitancy, by writer with the siliceous phase of Kreyenhagen sh. of Reef 
Ridge and Canoas Creek, regarded as first type loc. of fm. On Reef Ridge writer 
is lucllD.ed to place lower bdy of Kreyenhagen at base of the siliceous sh. and above 
the sandy clay zone iu which diagnostic Eo. fossils (Foraminifera and Mollusca) 
have been found In abundance. Tlie bed."̂  above this sandy clay zone are sillceoua. 

G. D. Hanna, 1033 (A. A. P. G. Bull., vol. 17, No. 1, p. 84). There is considerable 
objection among Calif, geologists whereby Anderson and Pack's error in Interpreta
tion of F. M. Anderson's name "Kreyenhagen" is perpetuated. Some geologists 
believe "Kreyenhagen" should be allowed to lapse because it was originally applied 
by F. M. Anderson to 2 distinctive units S- of Coalinga (in Canoas Creek), and N. 
of Coalinga he exprc-^sly excluded the part of section to which Anderson and Pack 
subsequently transferred the name. The first available name which was actually 
assigned to the fm. and about which there is no ambiguity Is "LilUs fni., Ruckmnn," 
Merriam, 1915. There seems to be general agreement that the fra. is a distinctive 
and mappable unit and deserves a distinctive name. There probably will be less 
confusion if we continue to use "Kreyenhagen" In its erroneous and restricted sense 
than If we attempt to establish the unfamiliar but strictly applicable term "Lillis." 
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W. P. Woodring, 1934 (Map and structure .sections of Kettleman Hills). Kreyen
hagen ah. (Eo. and Olig.t) [according to micropaleontologic evidence] underlies 
Temblor ss. (Mio.) and overlies Avenal ss. (Bo.). 

W. P. Woodring, March 1937 (personal communication). Type Kreyenhagen (of 
Reef Rldge) Is Eo . ; to N. of Coallnga anticline It Is Eo. and OUg.; In Kettleman 
HlUs It Is Eo. and OUg. (7) . 

See a l so u n d e r Li l l i s sh . 

K r i d e r l imes tone . ( I n S u m n e r g roup . ) 

P e r m i a n : E a s t e r n K a n s a s a n d s o u t h e a s t e r n N e b r a s k a . 

O. E. Condra and J . E. Upp, 1931 (Nebr. Geol. Surv. BuU. 6, 2d ser., p. 80). 
Krider la.—^Middle memb. of Enterprise tm. Consists of (descending) : (1) Light-
gray to buff Is., 1 to 1V4 ft . ; (2) olive-drab to gray calc. massive sh. weathering 
buff, with usuaUy a thin calc. concretion near middle, 2% ft . ; (3) Ilght-gray 
to buff mnssive Is. weathering buff. 1V6 ft. Thickness 4% to 6 ft. from Nebr. to 
southern Kans. and Okla. Underiles Paddock sh. memb. and overlies Odell sh. 
memb. Type loc. road cut 14 ml. S. of Krider, Gage Co., Nebr. 

R. C. Moore, 1936 (Kan?. Geol. Soc. 10th Ann. Field Cont. Guidebook, p. 12), 
discarded Enterprise and treated Krider Is. as basal memb. of bis Nolans Is. 
(new). 

K r u g e r s c h i s t 
C a r b o n i f e r o u s ( ? ) : S o u t h e r n B r i t i s h C o l u m b i a a n d c e n t r a l n o r t h e r n 

W a s h i n g t o n . 

R. A. Daly, 1908 (Geol. Soc. .^m. Bull., vol. IT, pp. 329-376). Kruger aohiata.— 
Apparently Paleozoic (probably late Carbt.) schists, qtzites, greenstones, and other 
rocks, that occur on the roughly tabular Kruger Mtn. 

K r u g e r a l l t a l ine body. 

T e r t i a r y : S o u t h e r n B r i t i s h Co lumbia a n d c e n t r a l n o r t h e r n Wa.shington . 

R. A. Daly, 1906 (Geol. Soc. Am. Bull., vol. 17, p. 349). Crops out on W surface 
of Kruger Mtn plateau. 

H. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. .S8, map 12, 119°30' to 
120°). Kruger alkaline body.—Mallgnlte nnd eleollte syenite. 

t K u g r u k g r o u p . 

Ordov ic i an , S i l u r i a n , a n d D e v o n i a n ( ? ) : N o r t h w e s t e r n A l a s k a ( S e w a r d 

P e n i n s u l a ) . 
A. J. Collier, 1902 (U. S. G. S. P. P. No. 2, p. 21, map). Kugruk group.—Lss. 

and calc. beds, argillltes, mica schists, graphitic schists, many intrusive masses 
of schistose greenstone. Fossils (found at 1 loc. only) indicate Upper SU. or 
Dev. age, Schuchert says. May be In part Mesozolc. Rests conformably on Port 
Clarence Is. Is upper part of Nome group, of which Port Clarence Is. Is lower 
part. [The map sho^s Kugruk Mtn In midst of these rocka and Kugruk River 
flowing through them, but It seems that the river is Kougarok River, Inatead 
of Kugruk River, and that the rocks ahould have been called Kougarok group.] 

F u r t h e r w o r k p r o v e d t h a t t h e l ss . Inc luded in K u g r u k g r o u p a s above 
deflned a r e P o r t C l a r e n c e Is., (S i l . a n d O r d . ) , a n d t h a t t h e s ch i s t s a r e 

. y o u n g e r a n d of D e v . o r Sil . age . T h e n a m e K u g r u k g r o u p h a s t h e r e 
fore been d i s c a r d e d ( see A. J . Coll ier , U. S. G. S. BulL 328, 1908, p p . 
61-62, 65 ) , a s h a s K o u g a r o k g r o u p . 

K u m m e r se r ies . ( I n P u g e t g roup . ) 

E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t S o u n d r e g i o n ) . 

G. W. Evans, 1912 (Wash. Geol. Surv. Bull. 3, pp. 42-49). Kummer seriea.—Top dlv. 
of Puget fm. in King Co. Chiefly coarse-grained Ught-colored sss. with numerous 
sh. and clay beds and 9 coals that are worked at Kummer mine, ^ mi. S. of 
Kummer. Basnl 475 ft. of Ught-colored or white massive ss. with nodules or 
boulders of harder ss. is called Kummer as., and Is Une of dlv. btw. Kummer and 
underlying Franklin series. Total thickness of Kummer series 1,751 ft. 

K u m m e r s a n d s t o n e . 

E o c e n e : W e s t e r n W a s h i n g t o n ( P u g e t Sound r e g i o n ) . 
See u n d e r K u m m e r ser ies . 
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K u p l k l p i k i o b a s a l t . 

K u p i k i p i k i o b lack a s h . 

P l e i s tocene ( l a t e ) : H a w a i i ( O a h u I s l a n d ) . 

C. K. Wentworth, 1926 (Bernice P. Bishop Mus. Bull. 30, pp. 40, 41, 42, 44). 
Kupikipikio baaalt.—Basalt flow covering higher part of Kupikipikio Point. Is 
similar to Kaimuki basalt, but evidence Is lacking for any surface connection 
btw. the two flows. Rests OJi Diamond Head tuff. Believed to be essentially 
contemp. with Kupikipikio black ash and with KnimukI basalt. 

S a m e a s B l a c k P o i n t b a s a l t of H . T. S t e a r n s . T h e m o a n i n g of K u p i k i 
p ik io is B l a c k Po in t . 

K u s h e q u a s h a l e m e m b e r . 

D e v o n i a n o r C a r b o n i f e r o u s ; N o r t h w e s t e r n P e n n s y l v a n i a . 

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, table opp. p. 61, pp. 47, 103). 
The Mississippian pnrt of Rlceville sli. is here naraed Kushequa sh. and Included 
In base of Oil Lake series. It is busul memb. of Knapp monothem, and overlain 
by Wetmore c '̂I. memb. Is normally dark-brown to llmonitic brown aren. sh., not 
materially different from underlying Oswayo sh. Fossils throushout. Includes, 
near middle, Marvin Creek Is. zoue. 

In h i s 1933 r ep t C a s t e r n a m e d t h i s sh. S m e t h p o r t sh. m r m b . 

C a s t e r d r e w b a s e of Miss , a t base of th i s sh. , h u t C h a d w i c k (Geol . Soc. 
Am. Bull . , vol . 46, No. 2, 1935) t e n t a t i v e l y d r e w top of Dev. a t b a s e of 
Be rea ( C o r r y ) ss. 

K u s h t a k a f o n n a t i o n . 
Oligocene or M i o c e n e : S o u t h e n s t e r n Alask;\ (Con t rn l l c r B.ny r e g i o n ) . 

G. C. Martin, 1905 (U. S. G. S. BuU. 250, p. 14). Kushtnka fm—Series of coal-
bearing strata expoaed In volley of Bering River and Its tributaries and on shores 
of Lake Kushtaka. Consists of at least many hundred and probably several 
thousand ft. ot sh., arko.sic ss., and conl eeams. Lower bdy may be taken at 
base of lowest coal In Controller Biiy re.siion or at flrst mappable strat . bP'ak 
below that. Upper 'limit may be taken at top of highest conl or at next suc
ceeding strat. break. Distinguished from Katalla fm. (which lies In an adjacent 
belt to S.) by presence of conl seams, predominance of ss. over sli., and coarse
ness of sediments. Probably oucrlica Katalln fni. Contiiin.s Keiial fossils. 

G. C. Martin, 1906 (U. S. G. S. Bull. 284, p. 06), gave thickness of Kushtaka fm. 
as 3,600 to 4,000 ft. 

G. C. Marliii, 1008 (U. S. G. S. Bull. .•i:ifi. pp. '24. 30), gave thickness of Kushtaka 
fm. In Controller Bay re.q:loii ns :*.nOO± ft., .*iiid applied new name Stillwater fm. 
to 1,000-1- ft. of sh. and ss. underlying (probably contorninbly) Kushtaka fm. on 
W. shore of Kushtaka Lake. Did not mention any coal in Stillwater, This 
may or may not be a restriction of Ku.'jhtaka fm. Ho also stated that Kushtaka 
fm. occupies part of crest and much of E. slope of Kushtaka Ridpe. and that 
largest known area extends in broad belt from E. edge of Kushtaka Glacier to NE. 
edge of area mapped. The frn. overlying tlio Kushtaka he named Tokun fm. 

N. L. TaUaferro, 1932 (Geol. Soc. Am. Bull., vol. 4:i, No. :!. p. 771). ' 'Writer su.c;-
gests that Tokun fm. is = lowei" part of Katalln fm., or the beds he herein names 
Split Crerfc memb., and that this is undirhiin by Kushtaka fm., which probably 
owes its position to a thru.st fault, now buried beneath Bering Luke and the 
mud flats fronting Bering Glacier, along which It may have overridden the Inter 
KataUa fm." 

K u s k o k w i m g r a v e l s a n d s i l ts . 
P l e i s t o c e n e : C e n t r a l s o u t h e r n .Alaska. 

J. E. Spurr, 1900 (U. S. G. S. iriOtli Ann. Rept.. pt. 7, pp. 1TS-17G). Kuskokwlm 
gravels and silts.—Siratihcd slacial drift, coarse ytratificd .izlacial gravel and sand 
filling bottom of Ptarmigan Valley ou W. sUle of divide btw. the Skwcntiia and 
the Kuskokwim. Of Pleist. age. 

K u s k u l a n a f o r m a t i o n . 
I lp iwr T r i a s s i c : A l a s k a (KotsiiiM-Kiiskiihina d i s t r i c t ) . 

O. Rohn, inOO (U. S. G. S. 21st Ann. Rept., pl. 2. pp. 423. 424, 433). Kuskulana 
ahales.—Hard, ringing, highly siliceous grits, shales, slates, and some schists. 
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all much fractured and seamed. Occur along valley of Kuskulana River and its 
tributaries. Assigned to Triassic. 

F. H. Moflit, 1923 (U. S. G. S. Bull. 745). Kuskulana fm.—Deflnition modifled 
so aa to Include the lss., which are=Nizina la., as weU as the overlying McCarthy 
sh. 

K u z i t r i n f o r m a t i o n . 

D e v o n i a n ( ? ) : N o r t h w e s t e r n A l a s k a ( S e w a r d P e n i n s u l a ) . 

A. H. Brooks, G. B. Richardson, and A. J. Collier, 1901 (Reconn. in Cape Nome 
and Norton Bay regions, Alaska, in 1900: U. 8. G. S. Spec. Pub., p. 28, map). 
Kuzitrin aeriea.—Mass (2,000 to 3,000 ft. thick) ot schistose rocks characterized 
hy large percentage of graphite, and as a rule very aren. Type rock is well-
jolnted graphitic quartz schist. Intercalated graphitic slates not uncommon, and 
the achists sometimes very calc., especially toward top, approaching impure Is. 
Underlies Nome series and overlies Kigluaik aeries. Tsrplcally expoaed in Kigluaik 
Mtna. Named for Kuzltrln River along whose lower course it ia well exposed. 

K y l e s a n d s t o n e . 
T e r t i a r y : S o u t h e a s t e r n N e v a d a . 

C. [R.] Keyes, 1923 (Pan-Am. (3eol., vol. 40, pp. 52, 79). Kyle sas.—Clays, sands, 
and gravels occupying abandoned canyon ot Old Virgen [Virgin] River. Compose 
upper fm. of Virgen [Virgin] series. Thickness 1,000 ft. Named for exposures 
at Kyle Station, in Meadow Valley, below Caliente [SE. Nev.]. "Pliocene perhaps." 

L a b a d i e l i m e s t o n e m e m b e r (of Ne lagoney f o r m a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a (Osage C o u n t y ) . 

C. F. Bowen, 1918 (U. S. G. S. Bull. 686F, p. 45). Labadie Is.—Where best developed 
la a crystalline Is. of steel-gray color on fresh surface; on weathered aurface upper 
part Is brownish and lower part gray. Thicknesa 8 to 10 tt . on the point S. 
ot Miasion Creek in N E ^ sec. 36, T. 28 N., R. 10 B., but only 3 to 4 ft. a ml. 
N. of that place. Thins so rapidly to N. that it cannot be recognized N. of E. 
quarter corner of aec. 24 but a la. 2 in. thick at about same horizon was seen 
at aeveral places farther N. in Twpa 28 and 29 N., R. 10 E. Lies 175 ± ft. 
below middle bed ot Oread Is. and 65 ft. above lower Ji'«s«Hrta-hearlng Is. 

D. K. Winchester, K. C. Heald et al., 1918 (U. S. G. S. BuU. 686G, p. 60). Labadie la. 
la flrst Is. of any prominence below Oread Is. (In T. 25 N., R. 10 E.) , which is 
ahout 180 ft. atratigraphlcally above it. In N. part of Twp it conslsta of two 
benches, each 2 ± tt . thiek, aeparated by 10 ± ft. of gray sh. ; outcrop not 
recognized W. of Bird Creek. Is both overlain and underlain by gray eh., 
in which are thin heda of aa. Lies 40 ± ft. below Cochahee ss. and 60 ± tt. above 
Cheshewalla as. 

N a m e d for I^abadle Po in t , sec. 9, T. 26 N., R. 10 E., Osage Co. 

L a b a h l a m e m b e r (of Gol iad f o r m a t i o n ) . 

P l i o c e n e : C e n t r a l T e x a s . 

F. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, pp. 530, 752, 754). Labahia memb. of 
Ooliad fm.—Top memh. ot Goliad fm. in central Tex. Consiata of (deacendlng) : (1) 
Upper ss. (grayish white, medium- to flne-grained, cross-bedded in places, maaaive 
In other places) ; (2) middle marl (greenish-gray, pink, or reddish calc. clay 
containing white calc. nodules) ; (3) lower ss. (gfaylah-whlte, medium to coarae-
gralned), In places grading Into calc, cross-bedded cgl. lentlla that change laterally 
into massive and poorly bedded layers. Overlies Lagarto Creek memb. IE 
typically exposed along San Antonio River near La Bahla Miasion, S. of Goliad. 

L a B e l l e se r ies . 
P r e - C a m b r i a n : Quebec. 

F. F. Osborne, 1935 (Quebec Bur. Mines Rept. Minister Mines 1934-35, p t E 
pp. 15, 23, map). 

Lal ierge ser ies . 

J u r a s s i c or C r e t a c e o u s : Yukon T e r r i t o r y . 

D, D. Calrnes, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 50). 
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Labette shale (distinct formation in Kansas and Oklahoma). 
Labette shale member (of Henrietta formation) In Missouri. 

Pennsylvanian: Eastern Kansas, northwestern Missouri, and northeastern 
Oklahoma. 

E. Haworth, 1898 (Kans. Unlv. Geol. Surv. vol. 3, pp. 88-37, 92, 94, 100). Labette 
ahalea^ suggested by G. I. Adams, in fleld notes, for shaiea, with some aa., coal 
Btreaka, and thin las., 30 to 75 ft. thick, underlying Pawnee Is. and overlying 
Oswego [Fort Scott] Is. 

Has for years been treated as middle memb. of Henrietta fm. in Mo. In 
Kans. the Henrietta has for years been treated as a group by U. S. 
(Jeol. Survey and the Labette as a fm. In Okla. the Labette sh. is also 
treated as a fm. According to recent repts it includes Lexington coal. 
(See under Cherokee sh.) R. C. Moore, 1936 (Kans. Geol. Surv. BuU. 
22), has discarded Pleasanton and Henrietta fms. and treats Labette 
sh. as a fm. in his Marmaton group. 

Named for exposures at Labette, Labette Co., Kans. 

tLabette l)eds. 
Pennsylvanian: Eastern Kansas. 
L. C. Wooster, 1905 (The Carbf. rock system ot eaatern Kana.). Labette beds Include 

(descending) Pawnee Is., Labette ah., and Fort Scott Is. 
Preoccupied. Same as Henrietta fm. 

I.a Biche shales. 
Cretaceous (Upper) : Alberta. 
R. G. McConnell, 1893 (Canada Geol. Surv. Ann. Rept., vol. 5, pt. 1, pp. 27D-28D). 

fLabrador system. 
See 1877 entry under Pemigewasset series (Paleozoic). 
See also U. S. G. S. BuU. 360, pp. 655-559, 1909. 
The name originated with C. H. Hitchcock. 

Labrador formation. 
Quaternary: Canada. 
H. M. Ami, 1000 (Roy. Soc. Canada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 222). 

fLabradorian. 
A name applied in some early Canadian repts to all and to part of the 

Laurentian series (pre-Camb.). Named for development in Labrador and 
for prevalence of mineral labradorite, which was named for Labrador. 
(See U. S. G. S. Bull. 360, 1909, index.) The name appears to have 
originated with W. E. Logan and T. S. Hunt. 

La Brisca formation. 
Age (?) : Mexico. 
R. T. Hlll, 1904 (Greene Consolidated Gold Co. [Prospectus], p. 16). 

La Carrlere shale. 
Cretaceous: Trinidad. 
G. A. Waring, 1926 (Johns Hopkins Unlv. Studies in geol., No. 7, p. 36). 

Lackawanna sandstone. (In Pocono formation.) 
See under Roaring Branch ss. 

Lackawaxen conglomerate. 
Upper Devonian : Northeastern Pennsylvania. 
I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G„ p. 73). Lackawaxen egl—Separated 

from overlying Montrose red sh. by 30 ft. of greenish gray sss. and from under
lying Delaware flags by 350 ft. of sss. and ahales. Thickness 50 ft. [On later 
pages ot above rept (pp. 94, 99-101, 156, 167, 163) this cgl. is included in hia 
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Delaware River flags, and is described as a very massive pebbly bed, 30 to 75 ft. 
thick. Exposed, a short distance below Lackawaxen village and at other places 
in Lackawaxen Twp, Pike Co.] 

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G,). Lackawaxen cgl, (also Lackawaxen 
flah cgl) underlies Delaware flag series. 

T h e L a c k a w a x e n cgl. of I . C. W h i t e ' s H u n t i n g d o n C o u n t y r e p t (2d P a . 

Geol. Su rv . Rept . Tj , 1885) w a s r e n a m e d S a x t o n cgl. menib . of C h e m u n g 

fm. by C. B u t t s in 1918. l )ecause of d o u b t t h a t i t i s s a m e a s (Epical 

L a c k a w a x e u cgl . of N E . P a . 

G. H. Chadwick, 1933 (PanAin. Geol., vol. 60, No. 2, p. 105). Lackawaxen cgl. ot 
White lias turned out to be figmentary. 

B. Willard. 1930 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 591-592). Writer has 
yet to find type loc. of White's Lackawaxen cgl. White made much of It as a 
key bed, but he erred in trying to correlate local pebble-beds in fresh-water fms. 
iu the NE. counties with marine cgls. in NW. and south-central areas. 

L a c la Be l l e c o n g l o m e r a t e . 

P r e - C i i n b r i a n ( K e w e e n a w a n ) : N o r t h e r n M i c h i g a n ( K e w e e n a w C o u n t y ) . 

L. L. Ilnlibard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 67-72, pl. 4) . [Lac la Belle 
cgl. as mapped occurs Just N. ot" Ljic la Belle, Keweenaw Co., and Its s trat . posi
tion is sorae distance below Bohemia cgl.] 

A. C. Lane, 1911 (Mich. Geol. Surv. Pub, 6, geol. aer. 4, p. 225), described Laa la 
Belle cgl. as flrst marked cgl. beneath a heavy series ot ophites, with a very heavy 
one (the Mabb ophite?) just above. 

Be longs to B o h e m i a n R a n g e g roup , a n d a c c o r d i n g t o B . S. B u t l e r i t m a y 

b e = B a l t i c (No. 3) cgl. or it m a y be younge r . 

L a c La R o u g e se r ies . 

P r e - C i i m b r i a n ( L . i u r e i i t i a u ) : S a s k a t c h e w a u a n d M a n i t o b a . 

W. Mclnnes. 1910 (Canada Geol. Surv. Summ. Ropt. 1009, p. 153). 

L a c l e d e s a n d s t o n e . 

U p p e r C a m b r i a n : C e n t r a l Missour i . 

G. H. Scherer, 1905 (Bradley Geol. Field Sta. Drury Coll. Bull., vol. 1, pt. 2, pp. 
59, 61, 62). Friable ss., weathering dark brown, called Laclede'aa. by Shepard. 
Included in Elvins fm. Probably = Fourth ss. of Swallow. Well exposed imme
diately S. of hotel a t DecaturvUle, Camden Co. 

E. M. Shepard, 1916 (letter dn^ed Jan. 29, 1916), atated that this was not published 
by him, but was provisionally used in carbon prints given his students for field 
work. 

J. Bridge, 1930 (personal communication), stated It is probably part of Elvins fm. 

P r o b a b l y na raed for Lac l ede Co. 

Laco l le c o n g l o m e r a t e . 

O r d o v i c i a n : S o u t h e r u Quebec. 

T. H. Clark and H. W. McGerrigle, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 5, 
pp. 605-071). 

L a c o s t e ser ies . 

P r e - C a m b r i a n : Quebec . 

F. F. Osborne, 1935 (Quebec Bur. Mines Rept. Minister Mines 1934-35, p t E, pp. 
18, 22, map). 

L a C r u z ni. irl . 

M i o c e n e : Cuba . 

T. W. Vanghan, 1918 (Wash. Acad. Scl. Jour., vol. 8, p. 276). 

L a c Seiil .scries. 

I ' re-C.Tiiibriyn: O n t a r i o . 

E. M. .T Bv.rwash, 1922 (Jour. Geol., vol. 30, p. 395). 
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L a Cygne s h a l e m e m b e r . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. C. Moore, 1920 (Kana. Geol. Surv. Bull. 6, pt. 2, pp. 18, 21, 28). La Cygne sh. 
vi^mb.—Top memb. ot Marmaton fm. Overlies Lenapah Is. memb. and underlies 
Hertha is. memb. of Kansas City fm. Consists of 125 to 150 ft. of shales and 
Intercalated ass., with aome thin diacontinuoua beda of la. Has previously been 
incorrectly called Pleasanton ah. Named for town of La Cygne, Linn Co. [In 
errata pasted on cover of Bull. 6, LaCygne sh. is withdrawn, because same as 
Dudley ah,] 

E. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 58, 67, 73), discarded Dudley ah., 
introduced Memorial ah. for tbe beda overlying Lenapah la. and extending up to 
uncon. a t top of Des Moines, "aeries" as restricted by Moore, and abandoned 
La Cygne sb. ( = Memorial sh. and Bourbon fm.). 

See Kan8 . -Nebr . c h a r t compi led by M. G. W i l m a r t h , 1936. 

L a d e n t o w n d i a b a s e . 
Uppe r T r i a s s i c : S o u t h e a s t e r n N e w T o r k ( R o c k l a n d C o u n t y ) . 
C. A. Hartnagel, 1912 (N. T. State Mus. Hdb. 19, p. 92). Ladentown dictiaae 

(1899 Kilmmel).—This Is small area ot t rap in Rockland Co., N. Y., on W. border 
of Newark beds near Ladentown, and about 2 ml. from extreme W. end ot 
main PaUaade trap, and may or may not be coimected with it. Tlie area is 
chiefly intereating in that to some extent It shows a ropy flow structure indicative 
of an Intrusive sheet. [The compiler does not find that KUmmel 1899 used this 
name, but be did mention the rocks near Ladentown, N. Y. ] 

L a d i g a s a n d s t o n e . 

L o w e r C a m b r i a n : E a s t e r n A l a b a m a . 
E. A. Smith. 1888 (Ala. Gcol. Surv. Rept. Prog. 1884-88, geographic map of A l a ) . 

Ladiga (Potadam) aa.—UnderUes Cooaa Valley (Knox) sh. and ss. and overlies 
Talladega (Ocoee) gronp. [Only definition Is ou map legend.] 

P r o b a b l y s a m e a s W e i s n e r q tz i t e . 

N a m e d f o r L a d i g a , C a l h o u n Co. 

L a d n e r se r ies . 

• J u r a s s i c : B r i t i s h Co lumbia . 

C. E. Calrnes, 1924 (Canada (Jeol. Surv. Mem. 139, p. 45) . 

L a d o r e s h a l e . ( I n K a n s a s Ci ty g r o u p , K a n s a s . ) 

L a d o r e s h a l e m e m b e r (of K a n s a s Ci ty f o r m a t i o n , M i s s o u r i ) . 

P e n n s y l v a n i a n : E a s t e r n Kan.sas , s o u t h e a s t e r n N e b r a s k a , n o r t h w e s t e r n Mis

sour i , and s o u t h w e s t e r n I o w a . 

O. 1. Adams, 1904 (U. S. G. S. BuU. 238, pis. 1, 2) . Ladore ah .^Sh . [7 ft. thick. 
Judging from description of Bronson fm. on p. 17] shown on maps as overlying 
Hertha Is. and underlying Mound Valley [Bethany FaUs] la. In lola quad., Kans. 
Included in Bronson fm. [This deflnition conforms to thaj of Hinds and Greene, 
1915.] 

P r o m 1912 u n t U 1932 t h e L a d o r e sh. , 3 t o 4 0 ± ft . t h i c k , w a s i nc luded In 
K a n s a s C i ty fm. ( o r g r o u p ) , t h e U. S. Geol. S u r v e y t r e a t i n g t h e K a n s a s 
C i ty a s a fm. i n Mo. a n d I o w a a n d a s a g r o u p in K a n s . , w h e r e m i n o r 
subd iv i s ions of t h e s e d e p o s i t s h a d been n a m e d . 

B. C. Jfoore and 0 . E. Condra In 1932 (correlation charts) restricted Ladore ah. 
to hasal part of t h e unit to which it had previously beeu applied, and Introduced 
8 new namea for the reat ot the Ladore. They treated Ladore as top fm. of 
their Bourbon group (new name for lower part of tlieir Bronson group of previous 
repts), and deflned it as underlying Schubert Creek Is. (basal memh. of their 
Swope Is.) and as overlying Uniontown Is., which appears to correspond to the 
Hertha, but Moore in his May 1, 1935, table of Penn. fms. ot Kans. (Kans. Geol. 
Surv. Bull. 20, table opp. p. 14) placed his Uniontown Is. a considerable distance 
below Hertha Is. 

N. D. Newell, May 15, 1938 (Kans. Geol. Surv. Bull. 21), placed restricted Ladore ah., 
7 ± ft. thick, above Hertha Is. and below Swope Is. In Johnson and Miami Counties 
of NB. Kans., but stated (p. 26) that the Ladore of aouthern Kans. may Include 
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beds np tu base ot Bethany FaUa la. This claaaiflcation therefore recognizes two 
deflnltiona ot Ladore sh., the larger one of which corresponds to Ladore ah. of 
Hinds and Greene. 

R. C. Hoore, 1938 (Kans. Oeol. Surv. BulL 22, p. 82). Ladore sh. Includes beds 
btw. top ot Hertha Is. and base of Swope Is. In region N. of E)rle, Kans., the 
top of Ladore ah. is base of Middle Oeek memb. of Swope Is., but S. of Erie, 
wbere Middle Creek Is. Is absent, the top ot Ladore Is considered to extend np to 
base of Bethany FaUs Is. The latter condition obtains at type loc. of the Ladore, 
and recognizes the probable Inclusion at top of Ladore of southern Kana. of 
sh.=Hushpuckney and Middle Creek membera of Swope fm. The Middle Cr. Is. 
belongs to the cyclothem that includes Bethany Falla la., and ahould not be 
left as a parting In Ladore ah. 

The U. S. Geol. Survey has not yet had loccasion to give consideration to 
these innovations in the Penn. classiflcation of Kans. for use in its publi
cations. See Kans.-Nebr. chart complied by M. G. Wilmarth, 1936. 

Named for exposures at Ladore, Neosho Co., SE. Kans. 

Ladroneslan series. 
A term introduced by C. R. Keyes (Sci., n. s., vol. 23, p. 921, and Am. Jour. 

Sci., 4th, vol. 21, pp. 298-300, 1906) for 0 to 200 ft. of Carbf. [Penn.] 
shales, said to uncon. underlie his Manzanan series and to overlie his 
Socorran series (lss.) in SW. part of N. Mex. Appears to be named for 
Sierra Ladrones, 30 mi. N. of Socorro, N. Mex. 

Ladystep intrusives. 
Devonian (Middle or Upper) : Quebec (Dartmouth River a rea) . 
I. W. Jones, 1935 (Quebec Bur. Mines, Rept. Minister of Mines 1934-35, pt. D, 

pp. 16, 19-21). Serpentine, amphibolite, and diorite. 

Ladystep volcanics. 
Silurian or Ordovician: Quebec (Dartmouth River area) . 
I. W. Jonea, 1935 (same reference aa for Ladystep intrusives). Consist ot volcanic 

flows and tuff. 

tLady Washington sandstone. 
Pennsylvanian: Southwestern Indiana (Spencer Comity). 
E. T. Cox, 1871 (Ind. (Jeol. Surv. 2d Ann. Hept., pp. 145, 146, 160, 298). "Lady 

Washington" sa.—Heavy-bedded coarse-grained brownish-red sa., forming high bluft 
on Ohio Biver at Hockpolnt, Spencer Co. Referred to millstone grit. 

Probably same as Mansfleld ss. 
See also under t i^or tha Washington ss. 

tLafayette formation. 
Cretaceous, Eocene, Neocene, and Pleistocene: Coastal Plain of southeastern 

United States. ' 
B. W. Hllgard, 1891 (Am. GeoL, vol. 8, p. 130). Lafayette (Quaternary) adopted 

by McGee, LeConte, Loughrldge, and Hllgard to replace Orange sand and Appomat
tox fm. Named for Lafayette Co., Miss., where I first discriminated It from 
Eocene aanda. OverUes Grand Oulf rocks. 

W J McGee, 1891 (U. S. G. S. 12th Ann. Rept., pt. 1, pp. 347-521), pubUahed a 
treatise on Lafayette fm. in which he deflned it (p. 497) as a bed of loam, sand, 
and gravel, with several minor elements, notably kaolin or kaollnic clay, com
minuted slUca or siliceous clay, etc., in geographic distribution coinciding approx. 
with Coastal Plain of SE. United States. Thickneaa a mere veneer to 200 ft. 
or more about mouth of the Misaisalppi. Separated from the newer Columbia fm. 
by the strongest nncon. of Coastal Plain. In structural compo.sitlon the tm. la a 
unit, varying from place to place in local characters yet Indivisible throughout its 
area of 250,000 aq. mi., save on arbitrary grounds. Position in blotic scale un
known. Its meager flora combining Laramie (Cret.) and Pleiat. or modern features, 
and ita stUl more meager fauna repreaentlng the entire Neocene. It la a littoral 
deposit ot materials carried into Atlaiitlc Ocean and Gulf ot Mexico by rivers 
BtUl in existence when tbe land stood from 200 to 800 ft. lower than today and 
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when the waters of ocean and gulf extended 50 lo 500 ml. inland ot present coast. 
The Lafayette tm. as now defined waa fi-St discriminated In north Mlsa. in 1856 
and 1856 by Dr. B. .W. Hilgard, and was named by him after Lafayette Co., In 
which it is typically developed. It was then considered Quat. (or Pleiat.). (Am. 
Geol. 1891, vol. 8, p. 130.) [On p. 502 McGee gave a table ahowing that Lafayette 
fm. included deposits of Cret. (Tuscaloosa), Eocene (Orange sand ot Safford, 1869, 
and Lagrange of Loughrldge), Neocene (Orange sand of Safford, 1888, and 
Appomattox of McGee), and Pleist. ages (Lafayette of Hilgard, Orange sand of 
Hilgard (1860) and other writers, Columbia of McGee), etc.] 

E. W. Hllgard, 1892 (Am. Jour. Scl., 3d, vol. 43, pp. 389-402). Lafayette fm. may be 
either Tert. or Quat. It is= "Orange sand," which ia now dropped by agreement. 
It underUes, usually uncon.. Port Hudson ( = Columbla of McGee) and uncon. over
lies Grand Gulf beds. 

In succeeding years the term Lafayette fm-. came to be generally applied 
throughout Atlantic and eastern Gulf Coastal Plains to the thin fm. 
underlying Columbia group and assigned by most writers to late Plio., 
but considered by other writers to be early Pleist. The U. S. Geol. Survey 
early accepted the Tert. age of this deposit, and in 1909 adopted Plio. ( t ) 
as its specific age designation, based chiefly upon studies of T. W. Vaughan. 
As work in Southern States progressed the undesirability of retaining 
Lafayette fm. became apparent to most workers, the name having been 
applied to different depoaits in different areas, and K. W. Berry having 
shown tha t the typical deposits, in Lafayette Co., Miss., belong to Wilcox 
group (Eocene). In 1915 the U. S. Geol. Survey abandoned Lafayette fm. 
and adopted Citronelle fm. (see G. G. Matson, 1916, U. S. G. S. P. P. 98L 
and 98M) for the nonmarine Plio. deirosits of Gulf Coastal Plain extend
ing from western Fla. Into Tex. and northward into Miss; The deposits 
formerly included in so-called Lafayette fm. of N. J., Del., Pa., and Md. 
are now divided into Brandywine fm. (Pleist.) and Bryn Mawr gravel 
(Plio.?) ; in N. C. and S. C. they are represented by Brandywine fm.; and 

in Ga. and Fla. they are now divided into Charlton fm. (Plio.?) and 
Citronelle fm. (Plio.). 

Lafayette serpentine. 
Pre-Cambrian: Southeastern Pennsylvania. 
T. D. Band, 1900 (Phila. Acad. Nat. Scl. Proc 1900, pt. I). Lafayette aerpentine 

is a part of Chestnut HUl achists [Wissahickon tm.]. 
Named for occurrence at Lafayette, Montgomery Co. 

Lafayette granite porphyry. 
Late Carboniferous ( ? ) : Northwestern New Hampshire (Ammonoosuc 

River region, Franconia quadrangle). 
C. R. WiUiams, 1934 (Appalachia, vol. 20, No. 4, pp. 69-78). Lafayette granite 

porphyry.—Dark-gray or green rock. Extends length of Franconia Rldge trail 
from Mount Lafayette [In Franconia quad.] to Little Haystack [etc.]. Late 
Carbf. (?). 

M. P. BUIIngs and 0. R. Williams in 1935 changed this name to Mount Lafayette 
granite porphyry, and assigned the fm, to White Mtn magma aeries of BUUngs. 

Lafferty limestone. 
Silurian: Central northern Arkansas (Batesville district) . 
H. D. Miser, 1920 (U. S. G. S. Bull. 715G). Lafferty Is.—Thin-bedded, compact, 

earthy Is,; upper part gray; lower part mostly red but partly gray. Thickness 
0 to 85 ft. Uncon. underlies Penters chert ajid overlies St Clalr Is. Only known 
exposure ia at the Tate Spring, l^^ ml. N. of Penters Bluff Station. Named for 
West Lafferty C r̂eek, which Is hi nil. E. of the exposure. 

Lafonde gravel and marl. 
Age (?) : West Indies. 
J. W. W. Spencer, 1901 (London Geol. Soc. Quart. Jour., vol. 57, p. 511). 
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Lagarto clay. 
Miocene ( ? ) : Southern and eastern Texas. 
E. T. Dumble, 1894 (Jour. Gcol., vol. 2, p. 560). Lagarto div.—Light-colored clays 

(Ulac, lavender, sea green, greenish brown, and mottling of these colors) and 
sands of different character from those of Lapara dlv. The clays contain quantities 
of aemlcrystalline Is. pebbles with manganese dendrltlons. Upper part nguaUy a ss. 
Underlies Reynosa dlv. and overlies Lapara dlv. Assigned to PUo. 

A. Deussen, 1924 (U. S. G. S. P. P. 126, pp. 21, 100, etc.). Lagarto clay.—^Light-
colored or mottled pink and green clays, with numerous lime nodules; stained heav-
Uy with manganese in places. Strings of la extend downward Into the clay where 
It is capped by Is. Includes also sands and sss. Thickness 346 to 647 ft. Uncon. 
underlies Reynosa fm. and overllea (conformably?) Lapara sand in Nueces Valley, 
but N. of San Antonio River It rests uncon. on OakvlUe ss. Named by Dumble 
from Lagarto Creek, in Live Oak Co., wbere It Is typically exposed. 

F. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, pp. 530, 753, 754, errata dated Dec. 11, 
1938). Dumble's Lagarto included beds both younger and older than Lapara sand, 
as it included all beds btw. Oakvllle and Llaale fma. The beds on Lagarto Oeek 
uncon. overUe Lapara sand, and are here treated as middle memb. of GoUad fm. 
(new), under the name Lagarto Creek beda. The beds below Lapara sand and 
above tbe Oakvllle are here called Lagarto fm., although the beds on Lagarto Creek 
are now Included in overlying Goliad fm. The Lagarto fm. as here restricted Is 
600 to 1,000 ft. thick (2,500 in wells), and rests on OakviUe ss. Type section of 
Lagarto as here restricted is the exposures along Brenham-Houston highway Juet 
W. ot Brazoa Elver bridge, Washington Co. 

For further details see Plummer's 1933 rept. 
The U. S. Geol. Survey now uses the restricted deflnition of Lagarto clay 

described above, 1. e., for the beds uncon. underlying Goliad sand (of 
which Lapara sand is basal memb.) and overlying Oakvllle ss. 

Lagarto Creek beds. (In Goliad sand.) 
Tertiary (Pliocene): Southern Texas. 
P. B. Plummer, 1933 (Unlv. Tex. BuU. 3232, pp. 530, 753, 754). Lagarto Creek 

beda,—Middle memb. of Ooliad fm. {.new). Underlie Labahia memb. of Goliad and 
overlie [uncon. according to errata sheet dated Dec. 11, 1933] Lapara sand memb. 
of GoUad. They outcrop on Lagarto Creek, where, according to H. T. Richardson, 
they consist of pinkish brown and reddish mottled limy clay resembling the clays 
uncon. underlying tho Lapara, but in most places having more pastel shades and 
a higher calcium carbonate content. Thickness of this unit Is abont 50 ft. The 
name Lagarto fm. is here restricted to the beds underljrlng Lapara sand and over
lying Oakvllle ss., which are 500 to 1,000 tt. thick, and 2,600 ft In weUs. 

Lagonda sandstone member (of Cherokee shale). 
Pennsylvanian: Northern Missouri. 
C. H. Gordon, 1893 (Mo. Geol. Surv. Sheet Eept. No. 2 (vol. 9), p. 19). Lagonda sas. 

and ahalea.—Sandy ahalea and ass., 18 to 50 ft. thick, overlying Bevier coal and 
forming top dlv. of Lower Coal Measures in Bevier quad, (covering parts of 
Macon, Randolph, and Chariton Counties). 

I s now treated as a memb. of (Cherokee sh. 
Named for exposures a t Lagonda, Charlton Co. 

Lagonda shale. 
A name applied by some geologists to Lagonda ss. memb. of Cherokee sh. 

fLagrange formation. 
Eocene: Western Tennessee, southern Illinois, southeastern Missouri, Mis

sissippi, and southern Alabama. 
3. M. Safford, 1864 (Am. Jour. Scl., 2d, Vol. 37. pp. 361, 36ft-370). Orange aand or 

La Orange ^oup.^-Generally great stratified mass ot yellow, orange, red, or brown 
and white sands, uaually more or less argiU., with occasionally an interstratified 
bed of white, gray, or variegated clay, and patches, plates, and thin layers of fer
ruginous, sometimes arglll., as. and locaUy massive blocks of ss. on high points. 
Thickness 600 ft.; more than 100 ft. exposed at Lagrange. Forms more than 
third of entire aurface of W. Tenn., in belt 40 ml. wide. Underlies Blutt lignite 
and overUes Porter's Creek group. 
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These deiK)slts in Tenn. are now divided into Jackson fm. and Wilcox 
group, the lat ter being subdivided into Grenada fm., HoUy Springs saud, 
and, in wells in SW. corner of State, Ackerman fm. I t Is now Iwlieved 
that there Is no representative of Claiborne group in Tenn. 

In early Miss, and Ala. repts "Lagrange fm." was applied to the beds un
derlying tBuhrstone (Tallahatta fm., basal fm. of Claiborne group) and 
overlying fFlatwoods (Porters Creek or Sucarnoochee) clay, or to WU
cox group and Naheola fm. (upper fm. of Midway group). 

Named for exposures a t Lagrange, Fayette Co., Tenn. 

t L a Grange sandstone. (In Chester group.) 
Mississippian: Northwestern Alabama. 
E. A. Smith, 1879 (Ala. GeoL Surv. Rept Prog. 1877 and 1878, pp. 17, 34, 36). 

La Orange aa.—Fine to coarse-grained, sometimes heavy-t)edded, sometimes flaggy 
ss. Only ss. in midst of Mountain Is. or Cheater group. If a local name be de
sired, might be called La Orange aa. Thickness 20 to 75 ft. in Lawrence, Colbert, 
and Franklin Counties. In a few locaUtles in Colbert Co. the ss. bed is duplicated, 
with Is. between. 

Preoccupied. Replaced by Hartselle ss., Golconda fm., and Cypress ss. 
Named for La Grange, (Colbert Co. 

Lagrange moraine. 
Pleistocene (Wisconsin stage) : Northeastern Indiana. Shown ou raoralne 

map (pl. 32) of U. S. G. S. Mon. 53. Named for Lagrange, Lagrange Co. 

Lagima basalt flow. 
B. L. Nichols, June 1981 (GeoL Soc. Am. Proc., 1933, p. 463), named 3 Quat baaalt 

flows in San Jos6 VaUey, Valencia Co., NW, N. Mex., and stated : The Laguna and 
Sxtwanee flowa are of Pleist age; the McCartya flow, by reason of lack of weather
ing and presumed superposition on Laguna flow, is believed to be of recent and 
possibly historic age. Tbe Laguna and Suwanee flows, at their lateral margins, 
uaually rest on old valley slopes (Cret. and Jurassic rocks). 

In a later paper (Jour. Gebl., vol. 44, No. 5, 1936, p. 628) Nichols stated 
McCartys flow rests on Laguna flow, and he named a 4th flow (occurring 
in San J086 Valley btw. Blue Water and the Rio Puerco in Valencia Co.) 
the Blue Water basalt. The age relations of his Blue Water basalt to the 
other basalt flows are not explained. 

Lagnna formation. 
PUocene (?) : Northern California (Mokelumne River Basin) . 
A. M. Piper, H. S. Gale, and H. B. Thomas (U. 8. G. S. W. S. P. 780, in press). La

guna fm.—Stream-home silt and sand, witb some gravel and presumably some 
clay; nonandesltlc; poorly bedded and poorly exposed. Thickness 0 to 400 ft. 
Uncon. underUes Arroyo Seco gravel (Pleist.) and overlies Mehrten fm. (Mio. and 
PUo?). Probably laid down in PUo. time but perhaps in early Pleist time. Type 
loc. Is In N. bank of HadselviUe Creek, a short distance from its Junction with 
Laguna Creek. 

La Habra conglomerate. 
Pleistocene (lower) and lower Pliocene (?) : Southern California (South 

Coastal Basin). 
B. Eckis, 1934 (Calif. Dept. Pub. Works, Dlv. Water Res. BuU. 45, pp. 38, 49). In 

W. part ot South Coastal Ba.sin the Saugus fm. (lower Pleist.) Is locally called 
La Habra cgl. [p. 38]. The cgl. series in the upper Fernando that outcrops along 
S. margin of hills E. of Whlttier Is locally known as La Habra cgl. (H. M. Ber
gen, unpublished rept on geol ot Bastanchury ranch). It is 400± ft. thick In 
vicinity of La Habra, but thickens to W. to possibly 1,000 ft., and la principally 
lower Pleist but may be In part upper Plio. Rests, with apparent conformity, on 
silts and aandy shales with occasional cgl. members. Overlain by upper Pleist. 
alluvium. Is composed In large part of granitic and Tert. volcanic materials, with 
some ss. and siliceous sh. pebbles [p. 49]. 
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tLahontan beds. 
See Xake Lahontan ieds. 

Lahontan series. 
A term applied by C. [R.] Keyes to Lake I^ahontan beds of NW. Nev. 

La J a r a shale. 
Name applied by C. [R.] Keyes (Conspectus of geol. fms. of N. Mex., 1915, 

pp. 2, 8) to "uppermost black shales section of the Coloradan seriea 
around the southern end of the Rocky Mtns." Thickness 1,000 ft. 
Derivation of name not given. 

La Jolla formation. 
Eocene: Southern California (San Diego County). 
B. L. Clark, November 4, 1926 (Calif. Unlv. Pub., Dept Geol. Scl. BnU., vol 16, No. 6. 

pp. 103, 111, 117). At present there Is in press a monograph on atrat. and fauna 
of the Eo. beds of San Diego Co. by M. A. Hanna. In that monograph he refers 
major part of this section to a new fm. which he calls La Jolla and which he 
correlates tentatively with Domengine tm. described In this paper. Many species 
are common to La Jolla and Domengine fms. Overlyins tbe La Jolla fm. ara 
the Poway cgls., which previoue workers have referred to Plio., but which Hanna 
has shown conclusively are Eo., and has tentatively correlated them with Tejon. 

M. A. Hunna, 1926 (Calit. Unlv. Pub., Dept. Geol. Scl. Bull., vol. 16, No. 7, pp. 
187-246). In previous publications the Delmar sand, Torrey sand, and Rose CaHon 
sh. have been mapped together and referred to Tejon Eocene. In present Paper 
they are recognized as a distinct fm. and so designated, under name La Jolla fm. 
The whole of La Jolla fm. probably represents deposition along an oscillating coaat. 
For most part the species found in La Jolla fm. are not present In either the 
Tejon or Meganos. The La Jolla fm. is therefore considered as stratigraphically 
btw. Meganos [as restricted by B. L. Clark] and Tejon fms., or approx.=Domen
gine fm. 

Lake amygdaloid. 
Pre-Cambrlan (Keweenawan) : Northern Michigan. 
Name locally in use many years. Used by B. S. Butler in U. S. G. S. P. P. 

144, 1^29. Is older than Forest amygdaloid and younger than cgl. No. 8 
(Bohemia cgl.). The mineralized part is the Lake lode. Named for 
occurrence in Lake mine, Ontonagon Co. Belongs to Central Mine group. 

Lake flow. 
Includes Lake amygdaloid and the underlying trap. 

tLake gneiss. 
Carboniferous to pre-Cambrlan (?) : Eastern New Hampshire (Lake WIn

nlpesaukee region). 
C. H. Hitchcock, 1874. [See 1874 entry under tLake Winnipesaukce gneiss, 

ot which it is an abbreviated form.] 

Lake sandstone. 
A subsurface unit of sss., 5 to 40 ft. thick, in Grove gas fleld, sees. 483, 

484, 487, and 488, Southern Pacific R. R. survey, 6 ml. N. and W. of Cisco, 
Eastland Co., Tex. Lies in base of Smithwick sh., 45 to 80 ft. below 
Caddo Is. 

tLake quartzite schist. 
Early Paleozoic or older: Northern Alaska (Chandalar Lake region). 
F. C. Schrader, 1900 (U. S. G. S. 2l8t Ann. Rept., pt. 2, p. 474). Lake .qtzite achiat—. 

Chiefly micaceous qtzite schist, 6,000± ft. thick. OverUes Rapida schist and 
underlies Bettles series. Named for great prominence at Chandalar Ijake. Pro
visionally referred to Birch Creek series. 
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Lake qnartz syenite. 
Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 

1936 entry (D. Modell) under White Mtn magma series. 

Lake Agassiz clays. 
Pleistocene: Mississippi VaUey. 
W J McGee, 1888 (Am. Jour. Sci., 3d, vol. 35, p. 462). Lake Agassiz claya.—Younger 

than the terminal moraine and 3d till of second glacial stage. Correlated with 
Champlain clays of Middle Atlantic slope. 

Lake Agassiz silt. 
Name applied to the silt deposited in Pleist. glacial Lake Agassiz In Minn, 

and N. Dak. 

fLake Albany clays. 
A terra applied (Q. H. Chadwlck, N. Y. State Mus. Bull. 140, pp. 157-160, 

1910) to the Albany clay of early repts. 

Lake Ardmore sandstone member (of Springer formation). 
Pennsylvanian: Central southern Oklahoma (Carter County). 
R. Roth, 1928 (Econ. Geol., vol. 23, p. 45). [See under Overbrook sa. memb.] 
C, W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 13). Lake Ardmore memb. 

of Springer fm,—A persistent ss., 15 to 20 ft. thick and very similar to Overbrook 
ss., which lies from 300 to 500 ft. lower in Springer tm. The Primrose memb. of 
Springer lies from 100 to 300 tt. above Lake Ardmore ss. 

C. W. Tomlinson, 1929 (Okla. Geol. Surv. Bull. 46, pp. 17-19). Lake Ardmore ss. 
lies 250 to 500 ft. below Primrose memb. and 500 ± ft. above Overbrook ss. memb. 
It is named for a sportsman's lake in sec. 2, T. 4 S., B. 1 B., where It forms 
narrow peninsulas and islets. 

Lake Aylmer series. 
Devonian: Quebec. 
P. R. Burton, 1931 (Quebec Bur. Mines AHU. Rept. 1930, pt. D, p. 118). 

Lake Bonneville beds. 
Pleistocene: Northern Utah and southeastern Idaho. 
G. K. Gilbert, 1875 (U. S. Geol. and Geog. Surv. Terr. W. 100th M. vol. 3, pp. 89-(-). 

In flne, the Bonneville beda are the sediments of the lake whose successive margins 
are recorded by the seriea of beachea we have described, and their depoaltlon haa 
been continuous over a gradually restricted area from the date of Bonneville 
beach to present time. The lacustrine deposits which form part of the record of 
this lake I shall designate Bonneville group. These Quaternary depoaits of 
northern Utah consist of fln^ friable, white, calc. marl, passing into a cream-
colored, partly oolitic aand of calc, and siUceous grains, feebly cemented by calclte 
into an impalpable clay. 

Lake Border morainic system. 
Pleistocene (Wisconsin s t a g e ) : Western Michigan, northwestern Indiana, 

northeastern Illinois, and eastern Wisconsin. Shown in par t on moraine 
map (pl. 32) of U. S. G. S. Mon. 53, and in par t on moraine map (pl. 23) 
of U. S. G. S. P. P. 106. Named for development on E. and W. shores 
of Lake Michigan. 

Lake Bridgeport shale. 
Pennsylvanian: North-central Texas (Wise County). 
G. Scott and J. M. Armstrong, 1932 (Unlv. Tex. Bull. 3224, p. 29). Lake Bridge

port ahaiea is name here given to the shales and sss. in Graford tm. that occupy 
interval btw. WUlow Point Is. below and Rock HiU la. above. They incrsaae in 
thickness from less than 100 f t 2 mi. NB. of WlUow Point to 800 ± ft. btw. 
Bridgeport and Chico, to 550 ft. in Wise-Comanche No. 1 Spann .weU 2 ml. E. and 
% ml. N. of Chico. To W. and N. of Bridgeport they eonsist of (descending) : 
(1) Sh. and flaggy sands, 45 ft.; (2) prominent scarp-forming sa., brown, massive, 
and flne-grained; (3) very dark shales that weather yeUow and brown and leave 
many claystone concretions. 
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fLake Champlain clays. 
Same as tChamplain clays. 

Lake Church formation. 
Devonian: Southeastern Wisconsin. 
E. R. Pohl, 1929. From Raasch ms. See under Thtensville fm. 
Q. 0. Baaach, 1935 (Bept. 9th Ann. Field Conf. Kans. (3eoL Soc., pp. 260, 262-

263). Lake Church fm. novum.—Divided Into Ocaukee memb. above (0 to 27 ft. 
thick) and Belgium memb. below (0 to 8 tt. thick). Underlies ThlensvUlc! fm. 
and overUea Racine fra. (Sil.). Max. thickness at least 45 ft. Thins to 8. by 
overlap, and disappears In vicinity ot Ozaukee-Milwaukee Co. line, where TblengvUle 
fm. rests on SU. FosslUferous throughout Best known, most complete, and most 
accessible exposure of fm. is In and about old Lake Shore stone quarry near Lake 
Church, Ozaukee Co. Beds referred to by Cleland as Waubatee in the proixised 
type section are to be included with the Dev. 

Lake Creek shale member (of Pierre shale). 
Upper Cretaceous: Northwestern Kansas (WaUace County). 
M. K. Ellas, 1931 (Unlv. Eans. BuU., vol. 32, No. 7). Late Oreek ah. mmib. of 

Pierre ah.—Mostly dark-gray and black flaky sh.; bentonlte rare or absent; many 
Umonite concretionary streaks and smaU soft ^I» concretions; large t o n ^ la. 
concretions very rare; poor cone-ln-cone structure rarely developed; gyp. In places 
very Ibundant Thickness 200± ft. In outcrops In sees. 5 and 7, T. 13 8., E. 41 W. 
UnderUes Salt Grass ah. memb. ot Pierre and overUes Weskan sh. memb. of Pierre. 
Differs from both Salt Grass and Weskan members by total absence or by great 
scarcity of the large Is. concretions that are so common in those members. 
Named for Lake Creek, In NW. part of WaUace Co., along which tbe most 
extensive outcrops occnr. 

Lake Escarpment morainic system. 
Pleistocene (Wisconsin stage) : Northern Ohio, northwestern Pennsylvania, 

and western New Tork. 
F. Leverett, 1902 (U. S. O. S. Mon. 41). Lake Eaoarpmient morainlo system inclndes 

Girard moraine (youngest), Ashtabula moraine, PolnesvUle moraine, and HacUd 
moraine (oldest). Covers part ot brow and much of face of Lake Brie escarp
ment from Cleveland eastward into N. Y. The combined belt In western N. T. 
has been referred to by writer as Dayton moraine (Anl. Jonr. Sd., Sd, vol. SO, 
p. 8^ 1895), but it seems preferable to substitute the name Lake Bsaarpment 
ayatem and to give names to each morainic ridge. 

On moraine map of Ohio published as flg. 8 of TJ. S. O. S. Columbus foUo 
(No. 197), 1915, the Lake Escarpment morainic system was errcxieously 
called Lake Shore morainic system. 

Lake Evans series. 
Pre-Cambrlan: Quebec. 
H. C. Cooke, 1914 (Canada Geol. Surv. Summ. Rept 1912, p. 889). 

tLake Flirt marL 
Becent (7) : Southern Plorida (De Soto County). 
E. H. Sellards, 1910 (Fla. Geol. Surv. 12th Ann. Bept, pp. 78-74). Late FHrt 

marl.—OverUes Coffee MIU Hammock sheU marl. Is strikingly different, both In 
Uthologlc appearance and fossils, from Coffee MUI Hanunock marl. Coiudsts of a 
calc. mud in which fresh-water shells, chiefly gastropods, are embedded. Bas a 
thicknesa of 3 or 4 ft, and is best seen underlying the basin of Lake Flirt [De 
Soto Co.] from Old Fort Thompson to Coffee MIU Bammoek, a distance of aboot 
8 ml. This marl Is of freah-water origin and may be quite recent In age. 

C. W. Cooke and S. Mossom, 1929 (Fla. Oeol. Surv. 20tta Ann. Bept), redefined 
Fort Thompson fm. so as to include In it tbe Coffee Hill Hammock marl o{ 
Sellards, and stated that Lake Flirt marl of SeUards is probably Becent, alao 
that at some places it overlies Fort Thompson fm. 
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L a k e F o r k a n d e s i t e . 

MTiocene ( ? ) : S o u t h w e s t e r n Co lo rado ( S a n J u a n M o u n t a i n s r e g i o n ) . 

W. Cross and E. S. Larsen, 1923 (U. S. G. S. P. P. 131, table opp. p. 184, and B u a 
718, table opp. p. 12). Lake Fork breccia.—Chiefly chaotic andesltic flows and 
brecciaa locally developed In Uncompahgre and adjoining quads. Thickness 0 to 
1,000± tt. Named for exposures in Lake Fork of Gunnison River In Uncompahgre 
quad. Uncon. underiles San Juan tuff and uncon. overlies Telluride cgl. Is 
probably Eocene. 

E. S. Larsen, 1935 (U. S. G. S. Bull. 843), changed narae to Lake Fork andeaite. 

L a k e H a n b u r y s l a t e g roup . 
H u r o n i a n : N o r t h e r n P e n i n s u l a of M i c h i g a n ( M e n o m i n e e i ron r e g i o n ) . 

C. Romlnger, 1881 (Geol. Surv. Mich., vol. 4, pt. 2, p. 182). The most aouthern, 
seemingly uppermost, group of rocks In Menominee iron region, ia a series ot 
dark gray slaty or schistose beds, with interlaminated quartzose belts, perhaps 
over 2,000 ft. thick, which 1 will eaU Lake Hanbury s i group. A second group, 
next succeeding [downward], which I will name Quinnesec ore-fm. Is not less than 
1,000 ft. thick, and locally perhaps much thicker. It consists ot, in upper part, 
light-red or whitish, or gray hydromicaceous and argillitic atrata, and in lower 
part of siliceous beds richly impregnated with Iron oxide and constituting the 
valuable ore deposits. A third gronp Is a series of light-colored qtzite and Is. 
beds of siUceous character, usually in part of brecciated structure, and also 
at least 1,000 ft. thick, which I will call Norway Is. belt. 

J . Fulton, 1888 (Am. Inst. Min. Engrs. Trans., vol. 16, pp. 525-536). Huronian 
rocks ot eastern Menominee region consist of 3 fms. (descending) : (1) Lake Han
bury si group, 2,000 t t . ; (2) Quinnesec ore-fm., 1,000 ft.; and (3) a basal fm. of 
cryetaUine siliceous Is., at least 1,200 ft. thick, which outcrops at many localities 
along the range, especially N. of the Norway, Quinnesec, and Chapin mines. 

T h e p re -Camb. si . (upi )er H u r o n i a n ) of M e n o m i n e e reg ion w a s for m a n y 
y e a r s ca l led " H a n b u r y si . ," bu t t h a t n a m e w a s long ago d i s c a r d e d for 
M i c h i g a m m e si. T h e u n d e r l y i n g i ron-fm. is 'Vulcan i ron-fm. ( m i d d l e 
H u r o n i a n ) ; a n d t h e o lde r lss . a r e t h e R a n d v i U e dol. ( l o w e r H u r o n i a n ) . 

L a k e H u r o n sha le . 
Uppe r O r d o v i c i a n : N o r t h e r n I n d i a n a ( K o k o m o ) . 

M. Thompson, 1886 (Ind. Dept. Geol. and Nat. Hist. 15th Ann. Rept., p. 325), hated 
following fms. In Kokonio gaa well No. 2, In descending order: (1) Upper SU. and 
Dev. Ia., 434 f t ; (2) Lake Huron ah. (Hudson River and Utica ah.), 470 ft.; and 
(3) Trenton, 4 ft. 

L a k e K e m p l imes tone . ( I n L u e d e r s f o r m a t i o n . ) 

P e r m i a n : C e n t r a l n o r t h e r n T e x a s ( B a y l o r ' C o u n t y ) . 

M. M. Garrett, A. M. Lloyd, and G. E. Laskey, 1930 (Tei. Bur. Econ. Geol., geol. map 
of Baylor Co.). Lake Kemp la. lies at top of Lueders fm. and 4 5 ± ft. higher than 
Mayhelle Is. [The top Is. of Lueders fm. In Jones and Taylor Counties was cnlled 
Lueders Is. by P. A. Meyers and H. T. Morley (Tex. Bur. Econ. Geol., geol. mapa of 
Jonea and Taylor Counties, 1929), but thia name is preoccupied hy Lueders fm.] 

B. H. Sellards, 1933 (Unlv. Tex. Bull. 3232, pp. 169, 174). Lake Kemp Is. Is top 
memb. of Lueders fm. Occurs at E. end of Lake Kemp, Baylor Co. 

L a k e L a h o n t a n b e d s . 

P l e i s t o c e n e : N o r t h w e s t e r n N e v a d a . 

L C. RusseU, 1885 (U. S. G. S. Mon. 11, p. 143). Lahontan sediments.—Sediments 
deposited In Lake Lahontan. Consist of upper lacustral clays, 50 to 75 ft. thick; 
resting uncon. on medial gravels, 50 to 200 ft. thick, which rest uncon. on lower 
lacustral clays, lOO-f ft. thick. 

L a k e L o u i s e s h a l e . 
L o w e r C a m b r i a n : Al t ie r ta a n d ' B r i t i s h Columbia . 

C. D. Waleott. 1908 (Smithsonian Misc. CoU., vol. 53, No. 1804, pp. 2, 5) . Lake 
Louise fm.—Siliceous shales, 105 ft. thick at upper end of Lake Loui.̂ ^e. Type loc. 
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on both sides ot Lake Louise a t Its upper end. Well shown on NW. and N. sides 
of Fairview Mtn. Lower Camb. fossils. UnderUes St. Piran fm. and overlies 
Fairview fm. [Latter name preoccupied and later replaced by Foi-t Mtn sa.] 

L a k e L y t l e l i m e s t o n e . 
J . H o r n b e r g e r , J r . , 1932 ( T e x . B u r . Econ . Geol., geol. m a p of T h r o c k m o r t o n 

(3o.), app l i ed L a k e L y t l e Is. to t op bed of A r r o y o fm., a n d showed i t a s 
4 0 ± f t . a b o v e R a i n y Is . I t t h e r e f o r e a p p e a r s t o be a s y n o n y m of L y t l e Is . 

L a k e Mi l l s m o r a i n i c s y s t e m . 
P l e i s t ocene ( W i s c o n s i n s t a g e ) : S o u t h e r n Wiscons in . S h o w n on m o r a i n e 

' m a p (p l . 23) of U. S. G. S. P . P . 106. N a m e d for L a k e Mills , Jef ferson Co. 

L a k e M i s s o u l a beds . 
P l e i s t o c e n e : S o u t h w e s t e r n M o n t a n a (Missou la , Rava l l i , a n d G r a n i t e 

C o u n t i e s ) . 
C. M. Langton, 1935 (Jour. Geol., vol. 43, pp. 34-35). [Lake Missoula beds used In 

table on p. 35 as underlying terrace gravels and overlying glacial drift, and on p. 34 
he refers to Pardee's "Glacial Lake Missoula," Jour. Geol., voL 18, 1910, pp. 376-
386.] 

L a k e M o n o n g a h e l a depos i t s . 
P l e i s t o c e n e : S o u t h w e s t e r n P e n n s y l v a n i a . 

R. R. Hlce, 1905 (Am. Ceramic Soe. Trans., vol. 7, pt. 1) . Lacustrine deposits laid 
down in glacial lake called Lake Monongahela by Dr. [I. C ] White, which existed 
near mouth of Beaver River [in SW, Pa.] during Kansan stage of Ice sheet. 

L a k e m o n t f o r m a t i o n . 

N a m e proposed by E . O. U l r i eh i n 1923 for u p p e r p a r t of C l in ton fm. in 

c e n t r a l P a . a n d w e s t e r n Md., a s e x p l a i n e d u n d e r C l in ton fm., 1923 e n t r y . 

F. M. Swartz, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 101). Neither Uthologic 
nor faunal evidence favors uniting tlie upper Rose Hlll, Keefer, and Rochester in 
the Lakemont fm., as has been proposed by some authors. 

F. M. Swartz, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, p. 1169). The name "Lake
mont fm." was proposed by Ulrlch and Bassler for Upi)er Clinton of central Pa. 
from a section near Lakemont Park, btw. HoUldaysburg and Altoona. [Swartz's 
correlation table on p. 1167 shows this un l t=h la Rochester sh. and upper part ot 
Rose HUl sh.I 

L a k e P i n t o s a n d s t o n e m e m b e r (of Mine ra l We l l s f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n T e x a s ( P a l o P i n t o C o u n t y ) . 

F. B. Plummer and R. C. Moore, 1922 (Jour. GeoL, vol. 30, pp. 25, 3 1 ; Unlv. Tex. 
Bull. 2132, p. 77, and charts) . Lake Pinto sa. memb. of Mineral "Wells fm.— 
Massive ss. which caps the escarpments about Mineral Wells. Naraed for Lake 
Pinto, 1/̂  ml. W. of Mineral Wells, which lies in a vaUey almost surrounded by an 
outcrop of the bed. The exposures in hiUs E. and W. of Mineral Wells locally 
contain lenses of flne to moderately coarse cgl. Thickness 22 ft. Underlies Sales-
viUe sh. memb. and overlies East Mtn sh. memb. of Mineral Wells fm. 

Above i s def ini t ion st iU i n u se . ( S e e P . B . P l u m m e r a n d J . H o r n b e r g e r , J r . , 
Univ . T e x . Bu l l . 3534.) 

L a k e p o r t l imes tone . 

S U u r i a n : C e n t r a l N e w York . 

G. H. Chadwick, 1918 (Geol. Soc. Am. BuU., vol. 29, pp. 327-368). Lakeport Is 
Immediately below the typical fossiliferous Rochester sh. and above the DonneUy 
ore in the Lakeport hole [Madison Co.] there are 16 ft. of Is. with conaiderable 
sh. that have been Interpreted by Hartnagel as summit Clinton [exclusive of 
Rochester ah.] . Corresponding to these in position in South Granby well, the 
next hole W. to penetrate thia horizon, are but 18 Inches of Impure Is. with 
fossils, grading apparently Into the Rochester. Without knowledge of their 
fauna the importance of these beds cannot well be evaluated, so it will be safe 
to employ temporarily a local designation for them. Overlie DonneUy ore. Un
certain whether Lakeport le (1) uppermost Irondequolt coordinate with the " r ee f 
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zone at Rochester, or (2) a new intercalated memb., or (3) a calc. eastern 
fades ot lower true Rochester (above the "reer' horizon). 

According to E. O. Ulrieh, 1923 (Md. Geol. Surv. Sil. vol., p. 347), this Is. is 
of Rochester age. See under Phoenix or Schroeppel sh. 

Lake Shore trap. 
Pre-Cambrian (Keweenawan) : Northern Michigan and Wisconsin. 
R. D. Irving, 1883 (U. S. G. S. Mon. [i, pp. 186. etc., pis. 17 and 18). Lake Shore 

trap.—Diabase and diabase amygdaloid, including one or more thin porphyry cgls. 
Underlies Outer cgl. and overUes Great cgl. Thickness about 1,500 ft. 

According to A. C. Lane (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, 
1911) the Lake Shore trap ranges in thicknesis from 0 to 1,800 f t , and 
is composed of an upper Tap sheet, a middle cgl., and a lower trap 
sheet. In some repts the lower trap and the middle cgl. have been 
included in Great cgl. 

Is middle fm. of Copper Harbor group. 
Named for exposures on shore of Lake Siiiierior at Keweenaw Point, Mich. 

tLake Shore morainic system. 
Same as Lake Escarpment morainic system. 

Lake Superior sandstone. 
Upper Cambrian: Michigan (Northern Peninsula). 
D. Houghton, 1840 (Mich. Geol. Surv. 3d Rept., for 1839. H. Doc. No. 8, p. 13K 

Lake Superior ss.—Red ss. Rests on Primary rocks. Its easterly prolongation 
is not very thick, but westerly It attains a thickness of several hundred ft. on S. 
shore of Lake .Superior. No fossils found. 

Later repts (by C. R. Van Hi.sc and others) call it "Potsdam ss.," record 
Upper Camb. fossils from it, and include in it Munising and Jacobsville 
sss. 

tLake Superior group. 
A. Winchell, 1871 (Mich. Geol. Surv. Rept. frog., pp. 26-27), applied this 

name to a group of sss. lying striitignipically htw. "Cincinnati grouj)'' 
above and Huronian ".sysitem" below in UiH)er Peninsula of Mich. In
cludes Upper Gray ss. of Houghton, the sss. B. and W. of Keweenaw 
Point, and a cgi. at base. 

Laketown dolomite. 
Silurian (Niagaran) : Northea.stern and western Utah and southern Idaho. 
G. B. Richardson, igi-") (Am. Jour. Sci., 4th, vol. 36, pp. 407, 410). Laketown dol.— 

Mnssive light-gray dol., 1.000 ft. thiclt in northern Utah. Underlies .leffor.soa 
dol. and overlies Flsh Havei> dol. 

Named for exposures in Laketown Canyon, Ricli Co., NE. I.Uah. 

Lake Trammel sandstone. 
Permian: Central northern TB.^.TS (Taylor and Nolan Counties region). 
W. E. Wrather, 1917 (SW. Ass. Pet. Oeol. Bull., vol. 1, pl., pp. O.vnfi). Lako 

Trammel ss.—Massive, soft, red ss. 100 ft. thick. Disintegrates readily. Lies 
130 ft. above base of Quartermaster fm. In section from .\t)ilene to Swet^lwater. 
Overlain by 2 ft. of white crystalUne gyp. [Derivation of name not stated.! 

C. N. Gould, 1926 (Jour. Geol., vol. .34, p. 419j. Lake Tram-mel ss. of Te.̂ :. is 
atrat. equiv. of Whitehor.'̂ e ss. of Okla. aud Kans., and the horizon can be Lrarfd 
continuously in the 3 States. 

A. M. Lloyd and W. C. Thompson, 1029 (A. A. P. G. Bull., vol. 13. pp. 945-'.»16). 
Typical Whltehorse ss. can he SfM;n W. of .\.spermO!it, Stonewall Co., and W. 
of .Sweetwater [Nolan Co.], where nt̂ cui- the outcrops of Wr;ither"s lake 'I'r.irnrael 
SS., now correlated with VNTiitehors.' ss. 

E. H. SeUarrlH, 193:i I Univ. Tei. Hull. 32.111, p. 107). Lake Trammri ss. of Wr:iihcr 
is part or aU of Whltehorse ss. and is discarded. 
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L a k e V a l l e y l i m e s t o n e . 
Miss i s s ipp ian ( e a r l y ) : N e w Mexico. 

E. D. Cope, 1882 (Eng. and Min. Jour., vol. 34, p. 214). I was flrst to determine 
Carbf. age ot Lake Valley Is. 

C. R. Keyes, 191 . (Ores and Met., vol. 12, p, 48). The Lower Carbf. Is clearly 
differentiated in N. Mex. at several localities. Principal of these places is Lake 
VaUey, Sierra Co. Here have been found e.stensive lss. carrying fauna of Lower 
BurUngton la. ot Mo., Iowa, and IU. To this remarkable Is. the local geographic 
name Lake Valley appears appropriate. 

C. E. Keyes, 1904 (Am, Jour. Sci., 4th, vol. 18, pp. 360-362). Lake Valley fm. 
conalsts of 200 ft. of lss., underlying Sandia fm. and overlying Dev. 

C. E. Keyes, 1905 (Iowa Acad. Scl. Proc , vol. 12, pp. 169-171). Lake Valley Is. 
is a remarkable blue crinoidal Is. carrying typical Lower Burlington fauna. 

C. H. Gordon, 1907 (Am. Jour. Scl.. 4th, vol. 24, pp. 58-64). Lake Valley Is. at 
Lake Valley is divisible into (descending) : (1) Coarse subcrystalUne yellowish-
white Is. In moderately thick beds, more shaly below, with some cherty beds, and 
abundant crinoids and other fossils, 60-t- f t . ; (2) blue sh. with thin beds of 
bluish Is., same fossils as No. 3 but not so many crinoids, 75 f t . ; (3) grayish 
blue, hard, compact Is., more or less siliceous at top, 25 ft. (locally caUed "Foot-
wall Ume") ; (4) compact grayish Is., filled with nodular chert, and sh. partings, 
usually rather thick, 50 ft. Rests on Percha sh. (Dev.) and is overlain by 
andesite. 

Lakeview limestone. 
Middle Cambrian: Northern Idaho (Pend OreUle district). 
B. Sampson, 1928 (Idaho Bur. Mines nnd Geol. Pam. 31, p. 9) . Lakeview la.— 

Varies from a pure little-altered Is. to a coarse marble. Where unaltered two 
main varieties occur: Heavy-bedded extremely massive la. and tbin-bedded shaly 
Is., which has yielded lorge collection ot foaalls identified by Resacr as Middle 
Camb. and contains a variable amount of argill. material. The heavy-bedded -̂ a. 
varies btw. nearly pure calclte and nearly pure dol. Named for exposures a t town 
of Lakeview, near SE. end of Pend Oreille Lake. Thicknesa not stated. 

L a k e v i e w q u a r t z - h o r n b l e n d e d io r i t e . 

L a t e J u r a s s i c ( ? ) : S o u t h e r n C a l i f o r n i a ( R i v e r s i d e C o u n t y ) . 
P . H. Dudley, 1935 (Calif. Jour. Mines and Geol., vol. 31, No. 4, map, pp. 491, 602). 

Late Jurassic (?) rock found throughout greater par t of Lakeview Mtna, River
side Co. 

f L a k e W i n n i p e s a u k c e gne i ss . 

C a r b o n i f e r o u s to p r e - C a m b r i a n ( ? ) : E a s t e r n N e w H a m p s h i r e ( L a k e WIn

n l p e s a u k e e r e g i o n ) . 

C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, pp. 508-545), uaed Winnepiseogee gneisa 
(or, for short. Lake gneiss). In previous repts he had used gneiss about Lake 
Winnepisseogec. (Winnipesaukee Is spelling adopted by U. S. Geog. Bd.) In this 
1874 rept he atated: "I think this Includes the Berlin, and Manchester ranges." 
On pp. 35-58 he stated Winnipiseogee Lake gneisa fm. consists of granitic gneiss 
fllled with segregated veins, and hus not yet been observed sway from vicinity of 
the lake, ^ e r e he placed it below his White Mtn series alid above the porphyritic 
gneiss or granite ("the oldest fm. in the State") . In 1874, in hia general de
scriptions of the rocks of the State, he placed his Bethlehem group btw. the por
phyritic gneiss and the Lake gneiss. 

I n GeoL N. H. , p t 2, 1877, H i t c h c o c k i n p a r t s of t h e r e p t used. L a k e g n e i s s ; 
i n o t h e r p a r t s , Winn ip i seogee g n e i s s ; a n d i n o t h e r p a r t s L a k e o r Win
n ip i seogee g n e i s s ; w h i l e lu h i s d e s c r i p t i o n of W h i t e M t n s d is t . In t h a t 
r e p t he de s igna t ed (p . I l l ) (he fm. B e r l i n o r L a k e gne iss , a p p a r e n t l y 
f rom e i t h e r t h e t o w n or T \vp of Ber l in , b o t h of w h i c h a r e in W h i t e M t n s . 
I n t h a t a r e a h e placed t h e fm. uncoii . above h i s B e t h l e h e m gne i s s a n d 
be low h i s M o n t a l b a n g roup . I n t h e A t l a s of N. H . (1878) a n d i n Mcfa r -
l a n e ' s (JeoL R y G u i d e (1879) , H i t c h c o c k d e s i g n a t e d the rocks L a k e Wirir 
n ip i seogee gne i ss . H e h a s g iven 18,(j00 f t . a s t h i c k n e s s of t h e t m . I n 
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1884 and subsequent repts Hitchcock sometimes used Lake gneiss and 
sometimes Lake Winnipiseogee gneiss, while some other writers designated 
the rdcks as Winnipesaukee gneiss. The shorter forin Lake gneiss has 
also been used by other geologists. The names seem to have fallen into 
disuse. On 1932 geol. map of U. S. the rocks around Lake Winnipesaukee 
a r e mapped as pre-Camb., but BUIIngs later (1934) questioned presence 
of any pre-Camb. rocks in N. H. 

M. BlUings, 1935 (letter dated Aug. 27). We have abandoned Lake Wlnnipeaaukee 
gneiaa, as It Included most every conceivable kind ot rock. 

Lakota sandstone. (In Inyan Kara group.) 
Lower Cretaceous: Western South Dakota, eastern Wyoming, southeastern 

Montana (in weUs), and northwestern Nebraska. 
N. H. Darton, 1899 (Geol, Soc. Am. Bull., vol. 10, p. 387); Lakota as.—Coarse buff 

ass. with Sre clays and local coal beds. Overlie Beulah shales [Morrison fm.] in 
Black Hills, S. Dak. Is Lower Cret. or Juraasic. 

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept., pt. 4, p. 526). Lakota /•!».—Mas
sive butt coarse cross-bedded ss. with some intercalated sh. and locaUy coal beds. 
Top memb. is dull-yellow ss. Thickness 200 to 300 ft. It not Juraasic it repre
senta earUest deposit ot Lower Cret. Contains local unconformities. Underiles 
MInnewaste Is. and uncon. overlies Jurassic Beulah shales [Morrison fm.]. In
cluded in Dakota ss. of early repts. Name derived from one of tribal divisions of 
Sioux Indians. 

N. H. Darton and C. C. O'Harra, 1909 (U. S. G. S. Belle Fourche folio, No. 164, p. 
4). Type loc. of Lakota ss. is Lakota Peak, a summit on hog-back range 4 ml. 
NW. of Hermosa, S. Dak. 

W. W. Rubey, 1930. See under Inyan Kara group. 

Lalor sands. 
Quaternary (probably Recent) : Southern New Jersey (Trenton region). 
J. B. Woodworth, 1911 (Harvard Unlv. Peabody Mus. Am. Arch, and Eth. Papers, 

App., pp. 238-241). Lalor gojids.—Bolian sand and rain wash. No stratification, 
but a well marked secondary structure consisting of Irregular hands of inosculating 
ferruginous clayey material usuaUy horizontal but locaUy vertical and clearly due 
to segregation of Iron oxides through action of percolating waters. Belong to 
postglacial period, but appear to bo in part contemp. with Trenton gravels to S. 
and B., at least that part of Trenton gravels that shows signs of wind action. 
Named for Lalor farm, near Riverview Cemetery, Trenton. 

La Loz schists: 
Age (?) : Mexico. 
C. W. Botsford, 1909 (Eng. and Mln. Jour., vol. 87, p. 691). 

La Luz basalts. 
Triassic: Mexico. 
A. Wandke and J. Martinez, 1928 (Econ. Geol., vol. 23, p. 8). 

Lamar limestone member (of Delaware Mountain formation). 
Permian: Western Texas (Delaware Basin) . 
W. B. Lang, 1937 (.V. A. P. G. Bull., vol 21, No. 7). Lamar Is. memb. of Delaware 

Mtn fpi.—Black calc. bed, 25 to 30 tt. thick, forming top memb. ot Delaware 
Mtn fm. in Delaware Basin. Within the basin It is n carlmnaceous and highly 
calc. ss. As basin rim is approached the rock grades into Is., and flnally becomes 
pale-gray Is. at base ot the escarpment. In places it Is overlain by additional 
Delaware Mtn beds, ot Is. and ss., ot variable thickness up to probably 100 ft. 
Underlies Castile anhydrite. Type loc. Is escarpment N. of Lamar Canyon, where 
the canyon is crossed by the Western Gas pipe line, about 15 mi. due E. of Guada
lupe Point. This Is. was previously called Frijole Is. by Blanchard and Davis, from 
Frijole P. O., but the similar dark Is. that occurs at Frijole P. O. la au older Is., and 
the name Frijole Is. is therefore abandoned, to avoid confusion. 



1 1 4 0 LEXICON OP GEOLOGIC NAIVIES OP UNITED STATES 

Lamb dolomite. 

Upper Cambrian: Western Utah (Gold HUl district) . 

T. B. Nolan, 1930 (Wash. Acad. Scl. Jour., vol. 20, No. 17, Oct. 19, pp. 421-432). 
LamJ) dol.—Lower third largely thick-bedded oolitic and pisolltic dolomites, aome 
of them cross-bedded. Above this lies thick-hedded medium-gray dol. mottled by 
patches of dol. containing white rods which closely resemble parts ot the older 
Young Peak dol. In upper 150 ft. thinner-bedded dolomites with sandy partings 
become increasingly abundant, and these grade upward into a as. that weathers 
reddish brown, which was chosen to make top limit of fm. This ss. lenses out to 
N. but a similar lens starts a t about same locality a short distance higher strati
graphically. 'Thickness 1,050 ft. No fossils, but believed to be Upper Camb. be
cause lithologically similar to overlying Hicks dol., which contains Upper Camb. 
fossils. Overlies Trippe Is. Named for exposures In Lamb Gulch, on N. aide of 
Dry Canyon, Gold HIU dlst. 

See also U. S. G. S. P. P. 177, 1934, by T. B. Nolan. 

Lambton formation. 

Devonian: Canada. 

E. J. Chapman, 1864 (A popular and practical exposition of the minerals and geology 
of Canada, p. 195). 

Lamoille glacial stage. 
A narae applied by E. Blackwelder (Geol. Soc. Am. Bull., vol. 42, pp. 911, 

918, 19S1) to time covered by a Pleist. glacial deposit in Ruby Mtns, NE. 

Nov., which he correlates with lowan stage. The largest glacier of this 

stage, 15± mi. long, issued from Lamoille Canyon, and built a low bulbous 

moraine upon the plain. 

Lament stone. 
Trade name for a stone used in Chicago, 111., for basements and facings of 

buildings. Analysis given on p. 92 of Ind. Geol. Surv. 8th, 9th, and 10th 
Ann. Repts (for 1876, 187T, and 1878), 1879. [Derivation of name not 
stated.] 

Lamotte sandstone. 
Upper. Cambrian : Eastern and central Missouri. 

A. winslow, 1804 (Mo. Geol. Surv. vol. 6, pp. 331, 347-358). Lamotte as.—Great 
body of sa. in SE. Mo., more than 250 ft. thick, immediately overlying Archean 
crystallines about Mine La Motte Station, but overlying C!ambrlan Iron Mtn cgl. 
in Iron Mtn dist., St. Francois Co. Underlies St. Francois or St. Joseph Is. 

C. R. Keyes, 1896 (Mo. Geol. Surv. vol. 11, pp. 35-^7) . La Motte as.—Consists of 
as., some sh. and clay, with cgl. a t base. Underlies Fredericktown dol. and uncon. 
overliea Algonkian crystallines. 

A. Winslow, 1896 (U. S. G. S. Bull. 132). La Motte ss—Thick massive as., thinly 
. bedded or flaggy near top ; generally yellow or reddish, sometimes white. Thick
ness 400 ft. Underlies St. Joseph la. and overllea Iron Mtn cgl. 

C. R. Keyes, 1001 (Am. Geol., vol. 28, pp. 51-53). The cgl. called Iron Mtn cgl hy 
Winslow (1896) should properly be part of La Motte ss. It cannot be considered 
a distinct geol. terrane unless the original signification ot title be wholly changed 
and restricted to the cgls. encircling the peak of Iron Mtn alone. On same horizon 
of uncon. and over a large area similar cgls. occur. They are usually of local 
extent, and may properly be regarded as local basal facies of La Motte ss. 

H. F. Bain and E. O. Ulrlch, 1905 (U. S. G. S. Bull. 267, p. 21). La Motte ss., 0 to 
300 ft. thick, includes, in St. Francois Mtns, a cgl. which has been called Pilot 
Knob cgl. and Iron Mtn cgl. Some regard it as Algonkian, otbera as a par t of 
La Motte ss. I t is not older than La Motte ss. 

M. E. Wilson, 1922 (Mo. Bur. Geol. and Mines, 2d aer., vol 16). Lamotte aa. prob
ably underilea most of State. Outcrops chiefly In NE. St. Francois and western 
Ste. Genevieve and Madison Counties. Well records show thicknesses ot 50 to 400 
ft. OverUes pre-Camb. granites, porphyries, and qtzites. 

Named for Mine La Motte Station, Madison Co. 
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L a m o u r e u x s h a l e ( a l so spelled L a m o u r e a u x ) . 

D e v o n i a n : E u r e k a d i s t r i c t , N e v a d a . 

C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 52, 79). Lamoureux ahalea, 300 ft. 
thick, underlie Atrypa lss. and compose basal fm. of Nevadan series [Nevada Is.] 
and of Devonic section In Eureka dlst. Highly fossiliferous. Named for exposures 
In Lamoureux Canyon, Eureka dist. 

L a m p k i n s s a n d s t o n e member . 

M i s s i s s i p p i a n : S o u t h e r n I n d i a n a . 

P. B. Stockdale, 1931 (ind. Dept. Cons., Dlv. Geol. Pub. 98, pp. 77, 118, 178, 183, 
291, etc.). Lampkins ss. inemb. of Carwood fm.—A stout, angular flne-gralned 
gray to huff ss. bed, 1 to 4 ft. thick, lying 55 to 65 ft. below top of Carwood fm. 
and 45 to 50 ft. above base of Carwood fm. The overlying beds are alternating ss. 
ledges and sh. partings. The underlying beds are sh. Thickness '/^ ml. E. of 
Lampkins Bridge (3 mi. SW. of Belmont) nnd % ml. N. of Lampkins Bridge and 
ZVi ml. SW. of Belmont is 4 ft. Is absent at Gent. Named for Lampkins Bridge, 
being shown prominently in nearby ravines and hillsides. 

L a M u d a l imes tone . 
C r e t a c e o u s : P u e r t o Rico . 

C. p . Berkey, 191.'5 (N. Y. Acad. Scl. Annals, vol. 26, p. 22). [No age assigned; 
but H. A. Meyerhoff, 1931 (N. Y. Acad. Scl. Scientific survey of Porto Blco and 
Virgin Islands, vol. 2, pt. 3, p. 276) and 1933 (Geol. ot Puerto Blco, p. 44), 
aaslgned this Is. to Cret.] 

L a n a cong lomera te . 

P r e - C a m b r i a n : N o r t h w e s t e r n V e r m o n t (Add i son C o u n t y ) . 

W. G. Foye, 1919 ( l l t h Rept. Vt. State Geol.. p. 85). Lana cgl. iCamb.).—Arkose 
cgl., a few ft. thick, conformably nnderlying Lower Camh. qtzite and uncon. over
lying Proterozoic Mendon dol. Just above the Falls of the Lana, N. of Silver Lake 
[S. part of .\ddison Co., in Brandon quad.]. This cgl. is never so coarse-grained 
or thick as Ripton cgl., which writer believes underlies Mendon dol. 

E. J. Foyles, 1929 (16th Rept. Vt. State Geol., p. 284). Lana cgl consisis of quartz 
cgl. with fragments of older rock In It. Metamorphism has reunited many of the 
pebbles. [Foyles seems to treat Lana cgl. as distinct fm. underlying Cheshire 
qtilte, and separated from Mendon dol. hy Lana sh.] 

L a n a sha le . 
P r e - C a m b r i a n : N o r t h w e s t e r n V e r m o n t ( A d d i s o n C o u n t y ) . 

E. J. Foyles. 1929 (16th Rept. Vt. State Geol. p. 284). Lana sh.—A phyUlte with 
foliation doubtfully cutting across the bedding planes. -The mica in It Is badly 
altered and it contains plagioclase feldspars. The rock alternates with slaty-
banded ss. [Foyles seems to placi? his Lana sh. below Lana cgl. and above Mendon 
dol. Probably named tor Falls of the Lana.] 

L a n a i basa l t . 

Age (? ) : L a n a i , H a w a i i a n I s l a n d s . 

C. K. Wentworth, 1925 (Bernice P. Bishop Mus. Bull. 24, p. 34). 

tLancf fs te r l imes tone . 

O r d o v i c i a n a n d C a m b r i a n : E a s t e r n P e n n s y l v a n i a . 

J. P. Lesley and P. Frazer. Jr., 1880 (2d Pa. Geol. Surv. Rept. C,, map of Lancaster 
Co.). Lancaster Is., including argUlites.—Overlies Lower calc. slates and un
derlies Mesozoic ss. and shales. 

S a m e as S h e n a n d o a h Is., which h a s been m a p p e d over l a rge a r e a s a n d Is 
n o w u s u a l l y d iv ided i n to s eve ra l n a m e d fms. 

L a n c a s t e r f o r m a t i o n . 
D e v o n i a n or C a r b o n i f e r o u s : N e w B r u n s w i c k . 

H. M. -^ml, 1900 (Roy. Soc. Can.ida Proc. and Trans., 2d ser., vol. 6, sec. 4, pp. 
2U7, 212). 

file:///ddison


1 1 4 2 LEXICON OF GEOLOGIC NAJMES OP UNITED STATES 

Lance formation. 
Upper Cretaceous (except as stated in last entry) : Wyoming (widespread), 

Montana (widespread), western North Dakota and South Dakota, and 
northwestern Colorado. 

J. B. Hatcher, 1903 (Am. Geol., vol. 31 , pp. 389-375). Lance Creek (Ceratops) beds.— 
The name Ceratops beds cannot be used for these Wyo. deposits, and I give to 
them the above name, from the principal stream in the region where they are 
best represented, In Converse Co., Wyo. That these beds conformably overlie the 
Fox Hills in this region has been published by present writer, who spent nearly 
4 full years collecting from them, and been abundantly corroborated by investi
gations ot T. W. Stanton and F. H. Knowlton. [On p. 374 he calls these beds 
the Laramie (Lance Creek) beda of Converae Co., Wyo.] Tbe beds are overlain 
by the Fort Union. 

See definition of tCeratops heds. 
T. W. Stanton, 1910 (Am. Jonr. Scl., 4th, vol. 30, pp. 172-188). Lance fm. 

("Ceratops beds^).—Tlie name Lance fm. has recently been adopted by U. S. 
Geol. Survey for the "Ceratops beds" of eastern Wyo. and adjacent areas. I t ia 
on abbreviated form ot "Lance Creek beds" which J . B. Hatcher applied to these 
deposits in 1903 (Am. Geol., vol. 31, p. 360), with the statement tha t the name 
is taken "from the principal stream in the region where they are best represented, 
in Converse Co., Wyo." At present one of most Important points a t Issue ia 
relationship of Lance fm. to Laramie fm. and to the conformable Cret. sequence 
beneath the Laramie. Some geologlats hold tha t the Lance fm. wherever it has 
been studied rests uncon. ou the Laramie or some older fm., and that the uncon. 
beneath It represents a long complex epoch of elevation and eroalon. In this 
paper evidence will be presented to show that in the rather widely distributed 
areas discussed there is a real transition from the marine Cret. Fox Hilla ss. 
into Lance fm. and that sedimentation was practically continuous from the one 
into the other and prohably on through the [overlying] Fort Union. If it la true 
that there is a transition with practically continuous sedimentation from Fox Hills 
ss. Into Lance fm. in region discussed, then Lance fm. Includes or forms part 
of the Laramie. 

See also under Cannonball marine memh. of Lance fm. 
The age of the Lance fm. and its relation to t rue Laramie fm. of Denver 

Basin (of unquestioned Upper Cret. age) are still disputed questions 
among American geologists, in view of which the U. S. Geol. Survey 
for many years tentatively classified Lance fm. as Tert iary? (Eocenet) . 
In consideration, however, of the accumulated evidence of a large amount 
of additional field work, extending over a period of many years, this 
age designation was modified as follows, in Dei. 1985: (1) The Hell 
Creek and Tullock deposits (previously classified as members of Lance 
fm.) were raised to fm. r ank ; (2) the age of HeU Creek fm. was changed 
to Upper Cret.; (3) the age of Tullock fm. was changed from Tert. ( t ) 
to Upper Cret. or Eo, ; (4) in areas in Mont, and NE. Wyo. where the 
Hell Creek and Tullock are not recognizable, the age of the Lance was 
changed to Upper Cret., except where Eo. fossUs are found above Cre t 
fossUs, in which case the age of the Lance is to be Cret. and Eo. ; (5) the 
age of the Lance in other parts of Wyo. (outside NE. part of State) is 
to be Upper Cret., no Eo. flora having been reported from these a reas ; 
(6) the age of Arapahoe fm. was changed to Upper Cret.; and (7) the 
age of the Dawson arkose and Denver fm. was changed to Upper Cret. 
and Eo. ( f ) . 

Named for exposures on Lance Creek, Niobrara Co., Wyo. (formerly a part 
of Converse Co.). 

Iiance Cove formation. 
Lower Ordovician: Newfoundland. 
G. Van Ingen, 1914 (Princeton Unlv. Contr. to geol. of Newfoundland, No. 4). 

Lance Cove fm.—Sss. and shales, underlying McGraw bed and uncon. overlying 
Little Bell laland fm. Included In BeU Island series. 
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t L a n c e Creek bods. 

See L a n c e fm. 

Landaf f g r a n i t e . 
Li i te D e v o n i a n or l a t e C a r b o n i f e r o u s : N o r t h w e s t e r n N e w H a m p s h i r e 

( M o o s i l a u k e q u a d r a n g l e ) . 
M. P. Billings, 1933 (Geology of Littleton and Moosilauke quads., N. H., Moosilauke 

map, p. 28). Landaff granite.—Fine-giaiued ma.ssive pink to gray hastingsite 
.i^ranlte. Late Dev. or late Carbf. Is related to White Mtn magma aeries. 
[Mapped over NE. part ot Landaff Twp.] 

L a n d e r s a n d s t o n e m e m b e r (of B i g h o r n d o l o m i t e ) . 

Uppe r O r d o v i c i a n ( R i c h m o n d ) : W e s t e r n W y o m i n g ( W i n d R i v e r Moun
t a i n s ) . 

A. K. Miller, 1930 (Am, Jour. Sci., 5th, vol. 20, pp. 196-213). Bighorn fm. of NE. 
slope of Wind Biver Mtns. Wyo., consists of: (1) A ver.v fossiliferous, thin, basal ss. 
memb., 1 to 4 ft. thick (here named Lander ss., from (-xposures about 10 mi, SW. 
of Lander, Wyo.) ; (2) a massive dol. memb. about 300 ft. thick In NW. part 
of range and less than 150 ft. in SE. par t of range ; and (3) an upper dol. memb., 
about 25 ft. thick (the Leigh dol. oi Blackwelder). [Lists and discusses fauna of 
Lander ss. (135 sp.) and concludes that it is of Richuuind age and a southern 

. extension of a widespread Arctic fauna of that age.] "Available evidence indi
cates Lander ss. Is to be correlated with basal ss. memb. of [typical] Bighorn fm. 
of Bighorn Mts." [He therefore concludes all of Bighorn dol. is of Richmond 

• a g e . ] 

L a n d e s l imes tone . 
Midd le D e v o n i a n : N o r t h e a s t e r n W e s t V i rg in i a . 

D. B. Roger, 1924 (W. Va. Geol. Surv. Kept, on Mineral and Grant Counties, pp. 313, 
745). Landes i-^.—Dark, highly fogsiliteious Is., present in form of good-sized 
nodules scattered through 1 to 5 ft. of brown ah. at extreme top of Hamilton 
series [fm.] in Mineral and Grant Counties. Contains Hamilton fossils. 

N a m e d for occu r r ence in pub l ic road a long N o r t h Mil l Creek . 0.2 mi . N. of 

L a n d e s , S. p a r t of G r a n t Co, 

Landgra f f s a n d s t o n e . ( I n P o c a h o n t a s f o r m a t i o n . ) 

P e n n s y l v a n i a n : S o u t h e r n W e s t Vi rg in ia . 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 2:;5). Landgraff ss.—Massive, medium grained, micaceous, 
buff, 0 to 25 ft. thick. Underlies Pocahontas No. 1 coal and overUes Landgraff 
coal. Once quarried at LandgralT, McDowell Co. Belongs in Pocahontas group. 

L a n d i s b u r g s a n d s t o n e . 

S i l u r i a n : C e n t r a l P e n n s y l v a n i a ( P e r r y C o u n t y ) . 

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rent., vol. 2, pp. 761-777). In 
Rept. Fj this Is callf^d Bloomfleld ss., but 1 have changed the name to Landisburg, 
where it is equally remarkable, so as to avoid confu.̂ îon btw. the names Bloom
fleld and Uloomsljuig. The Landisburg ss. lies in Middle Salina shales. At 
Landisburg, Perry Co., it Is 42 ft. thick, and consists of (descending) : Hard 
olive sh. and ss. with Lcperditia alta, 3 ft.; red sh. and ss., l,"i ft.; gruy sa. with 
L. alta, 4 ft.; an<l red sh. nnd ss., 20 ft. It is underlain by m-ay nnd yellow sb. 
and overlain by (J ft. of Is. nnd sh. with wrinkh-d .surfaces, [After giving above 
section of Landisburg ss. he says : The Landisburg as. proper is a thin bed of 
soft friable sandrock, breaking up into brick-shaped fragments, varying in color 
from dull reddish to olive greenish. Its oufcrtjp, sf)metim('S 10 ft. thick, nmkes 
low ridge traceable across Centre Twp, passing iindci- Nev/ Blooinlield. He also 
call.'! thia soft friable sandrock the Landi-tburg flsh-bcd •̂ •s., and says that L. alta 
occurs iu great abundance in "this little group of beds."] 
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Landston formation. 
Middle Cambrian: Utah. 
C. [R.] Keyes, 1924 (Pan-Am. Geol., vol. 41, p. 38), In table giving "General geol. 

section ot Utah," listed (descending): Spence sh., 100 f t ; Landaton (Iss.), 500 
ft . ; tmcon.; Pioche (early C^amb.). Derivation of Landaton not stated. 

Lane shale. (Of Lansing group, in Kansas.) 
Lane shale member (of Lansing formation. In Missouri). 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern Mis
souri, and southwestern Iowa. 

B. Haworth, 1895 (Kana. Univ. Quart., vol. 3, p. 277, and pi. opp. p. 290; Am. Jour. 
Sci., 3d, vol. 50, p. 460 and pl. opp. p. 466). Lane attales.—Shales, with heavy as. 
a t top and many ss. beda scattered throughout, varying in thickneaa from thin 
to 150 ft. Underlain by C^arlyle Is. and overlain by Garnett Is. 

E. Haworth and J . Bennett, 1908 (Unlv. Geol. Surv. Kans., vol. 9 ) , deflned Lane ah. 
as overlying lola Is. and aa aeparated from the higher Vilas sh. by a Is. which 
they called Allen Is. ( = OarlVle Is.), and stated that Garnett la. of Haworth and 
Kirk Included (ascending) Allen [Plattsburg] Is., Vilas sh., and Stanton Is. 

H. Hinds and F. C. Greene, 1916 (Mo. Bur. Qeol. and Mines vol. 13). Lane ah. 
(baaal memb. ot Lansing tm.) overlies lola la. and underlies Plattsburg Is., which 
la lower bed ot "Garnet t" la. and la the Is. exposed a t Carlyle, Kans., according 
to Kans, Geol. Survey. [This definition of Lane sh. was followed by Kans. Geol. 
Survey until 1931, when B. C. Moore (Kans. Geol. Soc. 5th Ann. Field Conf. 
correlation chart) restricted Lane ah. to lower part of Lane sh. of previous repts, 
and deflned it as separated from overlying Plattsburg Is. by (ascending) Argentine 
Is., Island Creek sh., Farley la., and Bonner Springs ah.] 

Early in 1982 (Jan. or Feb.) G. E. Condra, R. C. Moore, and C. O. Dunbar 
transferred Lane sh. and their overlying Argentine Is. to Kansas City 
group. (See Nebr. Geol. Surv. BuU. 5, 2d ser., p. 17, table opp. p. 18.) 
Later in 1982 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 
to Sept. 3) Moore still further restricted Lane sh. by introducing two 
more named units (Frisbie Is. and Quindaro sh.) btw. Argentine Is. and 
I^ane sh., and stated that this restricted Lane sh. was typical Lane sh. 
B. C. Moore and G. E. Condra adhered to this latter deflnition in their 
Oct. 1982 revised classification chart of Penn. rocks of Kans. and Nebr. 

N. D. NeweU, 1935 (Kans. Gcol. Surv. Bull. 21, pp. 18, 55-58). Howorth opplled 
Lane to 100 ft. of sandy sh. btw. 2 prominent las. near town of Lane. The lower 
Is. was correctly Identifled hy Haworth as lola. The upper Is., capping the scarp 
a t Lane, is not Allen (Plattsburg la.), as Haworth thought, but ia a third Is. 
lying btw. the lola and the Plottaburg. This Is. (Wyandotte of this rept.), 
although very prominent around Lane and northward to Kansas City and beyond, 
pinches out near Greeley in NE. Anderson Co. I t is clear the early workers 
recognized only 2 lss. immediately succeeding Lane ah., whereas there are 3 in 
NE. Kana. 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 117). Lane ah. overliea true lola 
Is. at Lane type loc. Field studies have shown that Is. next above Lane sh. a t 
Lane Is not tAllen (Plattsburg) Is., but a lower fm. that is absent In Allen Co. 
The baae of Plattaburg Is. does not mark upper bdy of Lane sh., as inferred by 
several geologists. The Is. next above Lone ah. is traced into Is. now called 
Argentine Is. The Lane as thus deflned is variable In Uthology and thickness. 
In places, mostly where it is thin, i. e., 15 to 35 f t thick. It is wholly dark bluish-
gray clayey sh. Where thick (50 to 110 ft.) most of the sh. is sandy and 
micaceous, light gray to yellowish brown or buff, with carbonaceous streaks but 
no coal beds. I t is peralatent from E. part of Miami Co., Kana., to NE. and N. 
Has been recognized In northern Mo., Iowa, and in Platte Valley, Nebr. Dis
appearance ot Wyandotte is. a abort distance S. of Lane makes It Impos.sible to 
recognize upper bdy of Lane sh., and In that region Lane is combined with 
overlying sh. under designation Lane-Bonner Springs sh. This combined unit 
(75 ft. thick near lola and 6 0 ± tt. in southern Kans.) ia dark bluish or blulah-
gray clayey to flne silty sh. [On p. 45 Moore showed Lane ah. of his "revised 
claasiflcation" as underlying Frisbie is., as overlying Raytown memb. of lola la., 
and as included in Kansas City group.] 
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The U. S. Geol. Survey has not yet had occasion to consider, for its publi
cations, the modified deflnitions of Lane sh. and its transfer to Kansas 
City g roup . 

Named for exposures at Lane, EYanklin Co., Kans. 

Lanesboro member (of New Milford formation). 
Upper Devonian: Northeastern Pennsylvania (Susquehanna County). 
B. WlUard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 571-589). Where basal 

Kingsley red sh. is present the remainder of New Milford fra. may for con
venience be referred to as Lanesboro memb., from exposures near Lanesboro, Sus
quehanna Co. In general the Liinesboro memb., or New Milford fui. as a 
whole, where the Klngsley Is absent, consists of greenish to grayish flags; aome 
massive; many cross-bedded. Upper part often forms cliffs. Max. thlckneas in 
Susquehanna Co. 400-500 ft. 

tLaneville shale. 
Pennsylvanian: Eastern Kansas and northwestern Missouri. 
E. Haworth and M. Z. Kirk, 1894 (Kans. Unlv. Quart., vol. 2, p. 108). Laneville 

shales.—Shales, 75 to 100 ft. thick, with several beds of valuable ss. OverUea 
Oswciso Is. [Fort Scott Is.] and underlies Erie Is. Includea Fort Scott flagstones. 

As t h u s defined a p p a r e n t l y ex t ended f r o m t o p of F o r t Sco t t Is. u p t o b a s e 

of H e r t h a Is., w h i c h is basa l bed of t E r i e Is., a cco rd ing to R. C. 

Moore , 1936. 

U. C. Moore, 193G (Kans. Geol. Surv. Bull. 22, pp. GO. 62-67. 72). tLaneville sh. 
of Haworth and Kirk included Labette sh,. Pawnee Is., Bandera sh., Altamont Is., 
Nowata sh., Lenapah Is., Memorial sh., Bourbon fm. 

Named for e x p o s u r e s a t Lanevi l le , L a b e t t e Co., K a n s . 

L a n e y s h a l e m e m b e r (of Green R ive r f o r m a t i o n ) . 

E o c e n e : S o u t h w e s t e r n W y o m i n g ( S w e e t w a t e r C o u n t y ) and n o r t h w e s t e r n 

Co lo rado (Moffat C o u n t y ) . 

A. R. Schultz, 1920 (U. S. G. S. Bnll. 702). Laney ah. memb. of Oreen River fm.— 
Thln-lxMldetl sh., ss., and lss., some of which are oolitic ; also some dark-colored 
bituminous sh. Thickness 0 to 9ri0 ft. Uncon. underlies Plant beds and Tower ss. 
of Powell, wliich compose upper part of Green River fm., and uncon. overlies 
Cathedral Bluffs red beds memb. of Green River fm. [now called Cathedral Bluffs 
tongue of Wasatch fm.]. Named for Laney Rim, Sweetwater Co., Wyo. 

t L a u g divis ion. 

Tertiary: Southern California (Los .•Vngeles County). 
0. II. Hershey, 1902 (Am. Geol., vol. 29, pp. 349-372). Lang div.—A great bed of 

cravol aud sand of buff color; ' red and brown lava cobbles plentiful. Thickness 
3,000 ft. Has appearance of delta of a large river flowing westward on approx. 
site of Soledad Canyon. May be nmrine In W. part of basin. Conformably 
underlies Soledad div. and uncon. overlie.s Mellenia series. Named for exposures 
a t Lang, Los .-Angeles Co. 

W. S. W. Kew, 19:i4 (U. S. G. S. Bull. 753, p. 81). The "Lang div." of Hershey 
Is thought by writer to be equlv., in greater part, at least, to upper part of Mint 
Canyon fm. (upper Mio.) of this ri'pt. 

L a n g n r a q n a r t z d ior i t e , 

J u r a s s i c : Br i t i sh Cnlumbia . 

J, D, MacKenzie, 1916 (Canada Geol. Surv. Mem. 88, p. 52). 

L a n g s t o n l i m e s t o n e . 
Middle C a m b r i a n : N o r t l i e a s t e r n Ula l i iind .soul l ienstem I d a h o . 

C. D. Waleott. WO.S (Smithsonian Misc. Coll., vol. 53, No. 1801, pp. 8, 7) . 
Langston fm.—•iMussivc-beildt.'d hhii.sh-gray Is. with many round concretions, 
'IliicknesR 107 ft. in Blacksmith Fork Can.von, Cache Co., Utah, and 30 ft. W. of 
Liberty. Bear Lake Co., Idaho. Middle Camb. fauna. Most readily accessible 
locrtity is ill Blacksmith Fork, Cache Co., Utah, but strike of beds carries fm. 
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Into vaUcy of Langston Creek, Bear Lake Co., Idaho. Underlies Ute fm. and 
overUes Brigham, fm. [qtzite]. 

t L a n g S.vne beds . 
E o c e n e ( l o w e r ) : C e n t r a l Sou th C a r o l i n a ( e a s t e r n p a r t of C a l h o u n C o u n t y ) . 

B. Sloan, 1908 (S. C. Geol. Surv., sor. 4, Bull. 2, pp. 449, 451-452). At Lang 
Syne and Wariey Hill tlur Congaree shales rest on flne-grained, black, sUghtly 
glauconitic aands, and partly Indurated giay sands, both of which contain tender 
casts of small shells. We shall refer to them as the Lang Syne beda. Stratl-
graphlcolly they belong below the Congaree shales, and are tentatively treated as 
part ot the Black Mingo, pending further investigations. [In table on p. 449 
Sloan tentatively placed his Lang Syne beds above his WUlIamshurg pseudobuhr.] 

C. W. Cooke, 1936 (U. S. G. S. Bull. 867). Lang Syne beds of Sloan are here 
tentatively referred to lower part of Black Mingo fm, (of Wilcox age), and name 
Is abandoned. They rest uncon. ou Tuscaloosa fm. near Fort Motte, Calhoun Co. 

N a m e d f o r e x p o s u r e s a t L a n g Syne p l a n t a t i o n , C a l h o u n Co. 

L a n o r i a q u a r t z i t e . 

P r e - C a m b r i a u : W e s t e r n T e x a s . 

G. B. Richardson, 1909 (U. S. G. S. EI Paso folio, No. 166). Lanoria qtzite.— 
Mass of pie-Camb, qtzite that outcrops along E. flank of Franklin Range. Con
sists of alternating layers of thick- and thin-bedded qtzi te; aome beds almost 
white, others d.irk-coloicd, prevailing tint being gray. The qtzite is flne-textured 
and thoroughly indurated. Thickness l,S0O± ft. No fossils. Is cut by thin sills 
and dikes. Uncon. overlain by rhyolite porphyry. Base not exposed. Named for 
exposures just W. of an old settlement near base of FrankUn Mtns, 8 ml. NE. 
of Bl Paso. 

t L a n p h i e r beds . ( I n C h e y e n n e s a n d s t o n e . ) 

L o w e r Cre t aceous ( C o m a n c h e se r i e s ) : Qientral .southern K a n s a s . 

F. W. Cragin, 1895 (Am. Geo!., vol. 16, pp. .301, .367). Lanphler beds.—Incoherent, 
more or less shaly sands, sometimes passing Into shales, often heavily charged 
with carbonaceous matter, pyrites of iron and selenite crystals, and Including 
numeroua fragments of lignite. Thickness 10 or 15 ft. Basal par t of BUi 
Creek beds. Overlain by Stokes ss, and underlain by Corral ss. 

T h i s n a m e w a s d i s c a r d e d by U. S. Geol. S u r v e y in 1921, t h e beds be ing 
a loca l f ac ies of C h e y e n n e s s . a n d w i t h o u t s t r a t . v a lue . ( S e e a lso l a s t 
e n t r y u n d e r Gheycmie ss . ) 

N a m e d for d r a w r u n n i n g t h r o u g h L a n p h i e r c l a i m ( " w h i c h m a y b e ca l led 
L a n p h l e r D r a w " ) , in SE. c o r n e r of K i o w a Co. 

L a n s d a l e s h a l e . ( I n N e w a r k g r o u p . ) 

U p p e r T r i a s s i c : S o u t h e a s t e r n Penn . sy lvan ia ( B u c k s a n d M o n t g o m e r y 

C o u n t i e s ) . 

B. S. Lymun, 1893 (Pa. Gool. Surv. geol. and topog, map of Ruck,'.- and Montgomery 
Counties) and 1895 (2d Pa. Geol, Suiv. Summ. Final Hi-pt,, vol. 3, pt. 2, pp. 2589-
2638). Lansdale shnles.—Red shales with a few scattered green layers, 4,700-|-
ft, thick. Underlie Perkasie .shales and overlie Gwynedd shales. Undi'rlie Lans
dale, Montgomery Co., and a broad area. 

C o r r e s p o n d s t o b a s a l p a r t of B r u n s w i c k sh, of N e w a r k groii]), 

L ' A n s e s e r i e s . 

Age (1) : Nor tho i i s to ru Mich igan . 

T. B. Brooks. 1873 (Mich. Geol, Surv. vol. 1, pt. 1, pp, IM-in.-j). described, but did 
not name, the loik.s of L'.Vn.se iron dist. On p. ITi,"), innlei- heading Huron Bay 
slates, ho stated that those .slat.-s. with assocjiafed rockri, -'may bn regarded a.s 
belonging to L'.Vuse series, allhou.^'h mon' than 10 mi. away in a .\E, tlin.ction." 

L a n s e &. L o u p serie.s. 
P r e - C a m b r i n i ! : N o w f o u n d l a n d . 

N. C. Dale, 1027 (Gcol. Soc. Am. Bull., vol. 3,S. p. 421). 
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L ' A n s e a u L o u p l imes tones . 

C a m b r i a n : Cant idn ( S t . L a w r e n c e V a l l e y ) . 

H, M. Ami, 1000 (Hoy. Soc. Canada Proc. and Trniis.. 2d .ser,, vol, 6, sec, 4, p. 197). 

L a n s i n g g r o u p , in K a n s a s . 
L a n s i n g f o r m a t i o n , in Mis sou r i . 

P e n n s y l v a n i a n : Missour i , K a n s a s , s o u t h e a s t e r n Nebras lca , I o w a . 

n . Hinds, 1912 (Mo. Bur. Geol, and Mines, vol, 11, 2d ser,, p. 7) . Lansing fm.— 
Lower half or two thirds consists of sh. and ss. with Is, only locally Important. 
Top of fm., however. Is Stanlon Is. memb., 14 to 20 ft, thick. Thickness of fm. 
140 ft. In Platte Co, nnd 100 ft, farther NE., near Iowa line. OverUes Kansas 
City Is. and underlies Douglas sh, 

H. Hinda and F. C. Greene, 1915 (Mo. Bur, Geol. and Mines vol. 13, pp. 28, 156). 
Lansing fm.—Is distinct fm. from overlying Douglas fm., containing more Is. than 
Douglas. Includes (descending) following members ; Stanton Is,, Vilas sh., Platta
burg Is., and Lane sh. Overlies Kansas City fm., the top memb. of which is 
lola Is, 

E. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. EuU, 3, p. 99). A very 
Important faunal break, clearly detinod by Beede and Rogers and Girty, occurs 
a t top of Kansas City fm. (the top iiicinh. of which is lola Is,). Accordingly the 
beds above loin Is. which were foniieily included in Pnttawiitoiiiio frn. have been 
separated from underlying beds and naineil. from typicnl nulcrops In vicinity of 
Lansing, near Leavenworth. Kaii.s., the Lansing fm. l''aunally the Lansing appears 
to be continuous with overl.viiii,^ Douglas fm., but as hitler differs lithologically 
from the Lansing, and has been woll defined in liter;iture foi' some time, it seems 
desirable to recognize both fms. IiicUidi'S (d'.^scondin.i:) following members : Stan
ton Is,, Vilas sh,, Plattsburg Is,, and Lane sh. [This was generally accepted 
definition of Lnnslng group until lO.'U.] 

E. C. Moore, 1931 (Kan.«, Gool. Soc, 5th .\iin. Field Conf, correlation char t ) , redefined 
Lansing group by including in its tcp Weston sh., la tan Is., and lower par t ot 
Lawrence sh, of eslablished usage, and by excluding from Us base the upper par t 
of Lane sh, memb. ' 

R. C. Moore, Aug, 28 to Sept. 3, 1032 (Kaus. Gool. Soc, 0th Ann. Field Conf. Guides 
book), again redefined his Lansing group b.v e.vcludiug at toji the Weston sh,, la tan 
Is,, and lower part of Lawrence ah,, to which latter bed ho applied new name 
Hardesty sh. The 3 latter units he jisseuibled under ni'w name Peedee group. 

B, C. Moore and G. E, Condra, Oct. 1932 (revised clMssificatlon chart ot Penn. rocks 
of Kans, and Nebr.), airaiii rcdcfiiiefl lAinsing group by drawing its base at base 
of Plattsburg Is., and including in it the overlying Vilas sh, and Stanton Is, 

See Kans.-Nebr. ciiart compiled by M. G. Wilmarth, 193G, 
N. D. Newell. 1935 (Kans, Geol, Surv, Bull. 21, p, 70). Bdy btw. Kansas City and 

Lansing divisioii.s as originally dcHiied can not he recognized, either lithologically 
or faunally, in Kans. S, of Johnson Co,, because Farley Is, coalesces with Argentine 
la. Moore therefore proposes lo ledetiue Lansing to include only Plattsburg Is., 
Vilas sh,, and .Stanton Is, This usage corresponds to Garnett Is. of early Kana. 
Surv, [which has long priori ty]. [See under Oarnett Is.] 

T h e s e modified def ini i ions h a v e not been cons idered by U . S. Geol . S u r v e y 

for i t s pub l i ca t i ons . T h e 1933 ( 5 7 t h ) Bien, Kept , of Mo. Geol. Su rv . con

t i n u e s t o d r a w t o p of t h e Lan.s ing a t toi> of S t i in tou Is. a n d b a s e a t t o p 

of l o l a Is. 

L a n s i n g m o r a i n e . 
P l e i s tocene ( W i s c o n s i n Ntage) : Si)iithorn Michigan, Shown on m o r a i n e 

m a p (pl . 32) of U, S, G, S. Muri. 5:5. .XiimtHl for Lans ing . 

L a n t e r n Hi l l q u a r t z rock. 

Age ( ? ) : Connec t i cu t , 

11. E. Gregory, 1900 (Conn, Stale Gool, and Nat. Hist. Snrv. Bnll. G. ]>. 136). 

L a o n a s a n d s t o n e . 

U p p e r D e v o n i a n : W e s t e r n iN'ew York (Clii iutiuiqiia C o u n t y ) . 
J. Hall, 1841 (N. Y. Gcol, Surv. .'ith .Vnii. HcpL, p. 1771. CJuarries have? been opened 

at Shumhi on Caiiaduwa Creoli, and at Lanua 011 .same stream. The muss a t 
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Laona was noticed hy Dr.. Beck, and in his rept wa."? called Laona as. Is somewhat 
peculiar In character, being much thicker here than in other parts of county. Is 
about 5 ft. thick. Upper 3 ft, often forms a single cour.se. Is highly bituminous. 
Thins to S. and at Westfleld it is about 1 ft. thick and considerably changed in 
character. The Laona ss. appear,s to have been deposited in a depression of the-
Btrata below, which causes it to grow thinner on either side. 

J. M. Clarke, 1903 (N. Y, State Mus, Ildb, 19, p, 25 and chart) . Laona aa. ot 
Chautauqua Co, Is a basal memb. of Chemung series, 

D, D, Luther, 1903 (N, Y. State Mus. Bull, 69, pp, 1026-1029), Laona ss. was 
named for exposures [in Canadaway Creek] a t Laona. [Appears to be included 
In Portage group,] No other representatives of Portage fauna were found above 
Laona sa. On lower surface of thin ss, 10 ft, higher and in subjacent shales, 
Chemung brachiopods are common. Lies 260 to 280 ft. below Shumla ss. Reats 
on Portland gray sh, 

J, M, Clarke, 1904 (N, Y, State Mus. Mem. 6, p. 214). In Lake Erie section (Erie 
and CThautauqua Countlea) there comes in obove the Portland light-colored ahales 
and thin flags a ss,, 22 ft, thick, carrying Chemung brachlopod fauna, termed by 
James Hall the Laona ss., exposed at Laona [Chautauqua Co.], Forestville, Broc-
ton, etc. 

C, A. Hartnagel, 1912 (N. Y, State Mua. Hdb. 19, p. 79 and char t ) , i a o n o ss. (1903 
Clarke) Is = lower port of Nunda ss. The fauna, while mainly Chemung, contains 
a few cephalopods suggestive of the Portage, [Chart states that Nunda ss. of 
Portage beds includes at base the Laona s.i. ] 

G. H. Chadwlck, 1919 (Geol. Soc. Am. Bull., vol. 30, p, 157), and 1923 (Geol, Soc. 
Am, Bull,, vol. 34, p. 69), included Laona ss. and underlying Gowanda beds (also 
the still older Dunkirk sh.) in Chemung, and applied Westfleld ah, to beds above 
the Laona, 

W. Goldring, 1931 (N, Y. State Mus. Hdb, 10, p. 369), divided Chemung of western 
N. Y, Into (deacendlng) Chadakoin beds, Cuba as,. Northeast sh,. Shumla as., 
Westfleld sh., Laona ss., Gowanda sh., and Dunkirk sh. But G, H, Chadwick 
(1933, 1935, e tc ) transferred to his Canadaway group (q, v,) all beds from top 
of Northeast sh. to base of Dunkirk sh. 

Lapara sand member (ot Goliad sand). 
Tertiary (Pliocene): Southern Texas. 
E. T, Dumble, 1893 (Brown coal and lignite of Texas, p, 154). [No definition except 

that Lapara beda rest uncon. on Fayette dlv,] 
E, T, Dumble, 1894 (Jour. Geol.. vol. 2, pp. 559-560). Lapara beds or div.—Coarse, 

sharp sands and light-red, green, and other colored clays interbedded and some
what crosa-bedded. Underlies Lagarto dlv. and overUes Miocene Oakvllle. As
signed to PUo. 

A. Deussen, 1924 (U, S. G. S. P, P. 126, p, 100), Lapara aand consists of aand and 
Interbedded and cross-bedded limy clay. The sand is sharp, coarse, and friable 
and contains clay pebbles and lime concretions. The clay Is of aeveral colors— 
pink, light red, green, etc. At some places It contains Ume nodules and at others 
clay pebblea. Thickness 75 to 455 ft. in well records, la exposed on Nueces 
River, where it Uea uncon. (?) on Oakvllle ss. and conformably (V) below Lagarto 
clay. Named by Dumble after Lapara Creek, Live Oak Co., Tex., where It is 
typically dlaplayed. 

F. B. Plummer, 1933 (Unlv. Tex. Bull 3232, pp. 530, 751, 753, 754). San Antonio 
committee on geologic mapping decided to include Lapara sand In the new Goliad 
fm,, and to draw base of Goliad ot bose of Lapara gravel beds [shown as basal 
bed of Lapara sand memb, of Goliad fm.], which rest on underlying Lagarto fm, 
[restricted]. The memb. Is typically exposed on Nueces River SE, of Mikeska on 
Manohulllo Creek, 4 to 5 mi, NE. of Goliad, and on Guadalupe River SB, of 
Cuero. The type loc. comprises the exposures along Lapara Creek, in Live Oak 
Co. According to H. T. Richardson It is a more or less contlnuoua layer ot sand 
and gravel, 15 to 20 ft. thick, that can be traced ocross central Tex, and mapped 
from Nueces River to Guadalupe River, Consists of cgl,, cross-bedded sand, and 
limy clay. The cgl, i.s composed of cobbles that range up to 6 inches dlam,, clay 
bolls, sand, and much reworked material, such as bone fragments and hits of 
fossilized wood. The .sand is coarse, friable, and contains clay pebbles, calc. 
concretions, and lentils of red and green clny. The clay Is Irregularly bedded and 
contains pebbles and nodules similar to those in the cgl. The Lapara sand memb. 
la uncon. [errata .sheet dated Dec. 11, 1933] overlain by Lagarto Creek beds. 

The U. S. Geol. Survey follows Plummer's definition of Goliad sand, and 
treats Lapara sand as basal memb. of the Goliad. 

http://cour.se
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t L a Pla t i i s a n d s t o n e . 

UpiKjr J u r a s s i c : S o u t h w e s t e r n Co lo rado a n d s o u t h e a s t e r n U t a h . 

C, W, Purington, 1898 (U. S. G, S, 18th Ann, Rept,, pt. 3, p. 759; named by W, 
Cross), Lying directly on the Trias (mostly red sss,) In TeUuride quad., Colo., 
is lower memb. of Juro. It consists of friable medium-grained white ss., of massive 
appearance, which has a thickness of 50 to 100 ft. I t has been called La Plata ss. 
by W. Cross, owing to Its extensive development in La Plata Mtns, to S. It 
includes a layer of black impure Is. 8 ± ft. thick. The upper memh. of Jura Is 
Gunnison sh,, obout 700 ft, thick, 

Ŵ , Croaa, 1898 (geol, map accompouying rept cited above, the areal geology of 
which is hy Cross). La Plata ss.—Two white ss. layers with dork Is, btw. them. 
Underlies CJunnison fm. and overlies Dolores fm. 

W, Cross, 1899 (U. S, G, S. Telluride folio. No. ,57), I t is propoaed to name lower 
memb, of Gunnison fm, after La Plata Mtns, on account of Its prominent and 
characteristic exposures in peaks and on slopes of that mtn group. From dominant 
development of white ss. in Telluride ond other quads, it is there quite approprlote 
to call this fm. La Plata as., but it Is known that the thin Is, of Telluride area 
represents a much more extensive series of shales, etc., in some other regions. In 
this quod. La Plata fm. consists of 2 massive ss. members separated by a thin 
dense bluish or almost block Is. 6 to 16 ft, thick. Total thickness here is seldom 
more than 100 ft. The sss. here are very light gray or white, but in many places, 
especially to S. ond W,, o distinct or even brilliant coloring in varying shades of 
red or orange has boon observed in the lower ss. But the contrast with the bright-
riHi strata of underlying Dolores fm. Is very striking. The 2 ss. members are 
usually of similar character, but In this quad, the upper one is sometimes thin 
bedded and s'laly and much less prominent than the lower. The upper as. layer 
Is succeeded by a highly colored sh.. tak(?n as lowest stratum of McElmo fm. The 
McElmo is Gunnison fm. restricted of I'urington, Type Gunnison Includes McElmo 
and La Plata. 

See e x p l a n a t i o n u n d e r tUcEl-mo fm., for r e a s o n s for a b a n d o n m e n t . Also see 

U. S. G, S, P , P . 183. 1936, by A, A, B a k e r , C. H . D a n e , a n d J . B . Rees ide , 

J r . , fo r d e t a i l s r e g a r d i n g t h e u n i t s in to wh ich t h e La P l a t a ss . of different 

a u t h o r s , in di f ferent a r e a s , is n o w d iv ided . 

t L a P l a t a l imes tone . 

N a m e locally app l i ed by m i n e r s t o % ft . t o 8 ft. of Is. f o r m i n g b a s a l bed of 
Mor r i son fra. ( U p p e r J u r a s s i c ) in La PlatJi dist . , SW. Colo. 

L a p o i n t l ior izon. ( I n D u c h e s n e R ive r f o r m a t i o n . ) 
O l igocene : E a s t e r u U t a h ( U i n t a B a s i n ) , 
See u n d e r R a n d l e t t hor izon . 

La P o s t a q u a r t z d io r i t e . 

L a t e J u r a s s i c or ea r ly C r e t a c e o u s : S o u t h e r n Ca l i fo rn i a ( S a n Diego a n d 

I m p e r i a l C o u n t i e s ) . 
W, J, Miller, 1935 (Calif, Jour, Mines and Geol,, vol, 31, No, 2, pp, 115-141, map). 

La Posta quartz diorite.—Large typical exposures occur in general vicinity of La 
I'osta Valley, southern Peninsular Range, Probably youngest of late Jurassic or 
early Cret, intrusive series, 

L a r a m l a n ser ies , 
A t e r m used by C, R. Keyes t o cover L a r a m i e fm. a n d supposed ly con temp . 

depos i t s . H e ca l l s t h e u n d e r l y i n g depos i t s " M a s u k i a n se r i e s . " 

L a r a m i d e r e v o l u t i o n . 

A pe r iod of m o u n t a i n b u i l d i n g a n d e ro s ion i n R o c k y M o u n t a i n r eg ion 

t h a t b e g a n in l a t e C r e t . t ime a n d ended in e a r l y T e r t . t ime . " T h e 

L a r a m i d e s y s t e m of m t n r a n g e s , i n c l u d i n g W a s a t c h R a n g e , e x t e n d s 

a long s u m m i t of Rocky M t n s f a r n o r t h w a r d i n t o B . C. a n d s o u t h w a r d 

in to Mexico, I n B. C. j u s t N . of Mont , t h e u p t u r n e d be l t l ies E. of t h e 

A r c h e a n p r o t a x l s . I n U. S, i t occupies t h e s u m m i t r eg ion of t h e m t n s , 

b tw . t h e l ine of the W a s a t c h A r c h e a n a n d t h e F r o n t R a n g e o r p r o t a s i s . " 

( J , D . D a n a , 1895, T e x t b o o k geol. 4 th ed., p . 359.) 
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L a r a m i e f o r m a t i o n . 

U p p e r C r e t a c e o u s : D e n v e r B a s i n r eg ion of e a s t e r n Co lo rado . 

C. King, 1876 (U. S, Geol, Expl. 40th Par, Atlas, mapa 1 and 2) . [The maps are 
dated 1875, and copies were distributed before issuance of tbe Atlas, which 
Is dated 1876. Laramie (latest Cret.) Ia shown aa overlying Fox Hill and 
underlying Vermilion Creek (Eo,) iu NW, Colo, and aouthern Wyo. On map 1 
the Laramie is mapped aa far S. as S. part ot Weld. Co. In NE, Colo., where it 
la ahown aa overialn by Quat. Beda around Carbon, Wyo., and far to W. are 
mapped as Laramie.] 

F. V. Haj'den, 1876 (U. S. Geol. Surv. Terr. 8th Ann. Rep t , pp. 20-27, 40-^6). 
Lignitic or Laramie group.—Occupies very large orea along Upper Mlasouri and 
Yellowstone Rivers and extends far N. into British Possessions. Has been traced 
S, in broad continuous belt across Yellowstone River, htw. Black Hilla and Big 
Horn Mtns, until overlapped by White River gronp abont 60 ml. N. ot Fort 
Laramie. Southward along E. baae of Laramie Range it reappears about 10 mi. 
S. ot Union Pocific R, R, The Laramie Range formed a barrier that prevented 
White Blver group from extending into Laramie Plains, but evidence la clear that 
at time ot existence of the great Lignitic lake or aea thia barrier did not prevent 
water communication with Laramie Plains. With exception of Bear River and 
Coalville group we may connect the cool-bearing beds of Laramie Plains and 
Colo, with the vast group in the Northwest, Everywhere It rests on Fox Hills 
group, [Hoyden's 1874 rept. stated that he had traced "Lignitic group" without 
Interruption along E. base of Rocky Mtna 3. to near Laramie Peak, "where It Is 
overlapped by White River deposits." As deflned above Laramie "group" Included 
Lance, Fort Union, and Wasatch fms, of present terminology,] 

On pp , 4 0 to 46 of above (1876) r o p t H a y d e n d e s c r i b e d L i g n i t i c o r L a r a m i e 

g r o u p of C o l o r a d o S p r i n g s a n d v i c in i ty a s o lde r t h a n h i s M o n u m e n t 

Creek g r o u p , a n d a s ove r ly ing F o x H i l l s " g r o u p " , a s h e ca l l ed i t . Accord

ing t o G. B. R i c h a r d s o n (U. S. G. S. C a s t l e R o c k folio, No. 198, 1915) 

H a y d e n ' s M o n u m e n t C reek g r o u p i n c l u d e d ( d e s c e n d i n g ) C a s t l e Rock 

egl . (Ol lg . ) a n d D a w s o n a r k o s e ( = D e n v e r a n d A r a p a h o e f m s . ) , of Eo . 

age . T h e beds b tw . M o n u m e n t C reek g r o u p of H a y d e n a n d F o x Hi l l s 

ss . i n D e n v e r B a s i n reg ion , o r L a r a m i e fm. a s o r i g i n a l l y deflned in 

t h i s a r e a , cons i s t of 600 t o 1,200 f t of b r a c k i s h a n d f r e s h - w a t e r s a n d y 

a n d c l a y sh . w i t h s o m e t h i n s ss . a n d in p l a c e s 200 ft . of w h i t e s s . a t 

ba se . 

A. Hague, 1877 (U. S. Expl. 40th Par. Rept., vol. 2, pp, 28, B8-65), described 
Laramie div. of the Cret. plains ot Colo. E. of the Colorado or Front Range. (Vol. 
1, in which King deflned the Laramie, was not published untU 1878.) Hague 
gave thickness In eastern foothills of Colo, as 1,500 tt„ and deflned Laramie aa 
uncon. overlain by PUo. or Quat. and aa grading into underlying Fox Hills ss. 
His measured section was on Denver Pacific R. R. 5 or 6 ml. W. ot Carr Station 
nnd about 18 mi, SE. of Cheyenne, Wyo. 

C. King, 1878 (U. S. Expl. 40th Par. Rept., vol 1, pp. 298, 331, 350, etc.). Laramie 
group.—Marine ass. of variable charocter; beds of lignite and seams of car
bonaceous clay characterized throughout by moUuscan forma of both salt- and 
brackish-water types and by several Important zones of plant-bearing beda. Thick
ness l.BOO to 5.000 ft. The last ot the conformable marine Cret. I t is Lignitic 
aeries of Meek and Hayden In Upper Missouri section. Dr. Hayden has succes
sively considered these rocks as Tert. and aa transitional btw. Cret. and Tert. 
They conformably overlie Fox Hlll of Mrek and Hayden, and are developed 
throughout large part of Wyo. as well as upon the great plains K. of Eocky Mtns S. 
of 41st par. That there might be no misunderstanding aa to strat . position and 
nature of the rocks themselves, Dr. Hayden and I mutually agreed to know them 
hereafter as Laramie group, and to l(>ave their age for present as debatable ground, 
each referring them to the horizon which the evidence seemed to him to warrant. 
The result of our Investigations leada mo to distinct belief of their Cret. age. Le 
(iJonte, Newberry, Stevenson, and Powell have all committed themselves to view 
advanced by me In 1870, that the whole ot the conformable series is Cret. 
Dinosaurs are found at very summit of Laramie group. The fauna up to base 
of Laramie is atrictly marine. The Laramie Itself carries the remalna of an 
estuarlal or bracklsh-water Ufe asaociated with atrictly Mesozoic aauriana. The 
moat Important uncoil. In whole CordUleran region is at top of Laramie gronp, 
which is overlain by VermiUon Creek group ( = Wasatch group of Hayden). 
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F. V. Hayden, 1878 (U. S. Geol. Surv. Terr. Rept., Mon. 7, pt. 2, p. iv). If objec
tion is made to use ot Lignitic group I would say that in this work it Is restricted 
to a series of coal-bearing strata lying above Fox Hills group, or Upper Cret., and 
these are embraced In the Laramie and Fort Union groups. It ia well known 
that there are in various parts of the Weat, especially along fortieth parallel 
and southweatward, very thick beds of coal In the divlalons ot the Cret., extend
ing down even into opiter Juraaalc. Had thia not been the case, the more 
general term Lignitic would not have been retained by the Survey in preference 
to any other. The tacts as we understand them at the preaent time would seem 
to warrant this general dlvlalon, viz, a marine aeries, Cret,; gradually passing 
up into a brackish water series, Laramie; gradually passing up Into a purely 
freah-water series, Waaatch. It Is also probable that the brackiah-water beda on 
the Upper Miaaouri muat he correlated with the Laramie, a.nd that Wasatch group 
as now deflned and Fort Union group are identical as a whole, or In part at 
least. [Although depoaita now recognized as belonging to true Fort Union fm. have 
in the past been Included In both Wasatch fm. and so-caUed. Laramie tm. of 
southern Wyo. and NW. Colo., the Waaatch fm. as now recognized overUes Fort 
Union fm. as now Interpreted. See under Fort Union fm.] 

See further explanation under t l ^ sn i t s fm. The Laramie as mapped by 
King, Hayden, and other early workers covered large areas in Rocky 
Mtn region, and as more detailed geologic work in that region progressed 
it was found that the name Laramie fm. ha'd been applied to rocks 
of different origin and of definitely both Upper Cret. and Eo. age, and 
also to rocks whose age is still questioned. Thiis "What is the Laramie 
fm.7" became a burning question among American geologists. In order 
to retain the name in the li terature the U. S. Geol. Survey in 1910 
decided to, for the present, restrict Laramie to Denver Basin region, 
and, after 20 years of disconnected study, it is still thus restricted, while 

_ the age of the probably equlv. Lance fm. of Wyo. and other areas to 
N. and E. long remained undecided, being classified as Tert. ( f ) . (See 
Lance fm.) The rocks in Carbon Co., Wyo., tha t were called Laramie by 
the early workers are now divided into (descending) Ferris fm. (Eo. 
and Upper Cret.) and Medicine Bow fm. (Upper C r e t ) . The so-called 
Laramie of other parts of Wyo., of Mont, of the Dakotas, and of NW. 
Colo. Is now divided into Fort Union fm. (Eo.) and Lance fm. (Upper 
C r e t ) . The so-caUed Laramie of SW. Colo, is now divided into (de
scending) McDermott fm., Kirtland sh., Fruitland fm., and Pictured 
Cliffs ss., all Upper Cre t 

Lardeau diabase schists. 
Post-Carboniferous (?) : British (Columbia. 
M, F. Bancroft, 1918 (Canada Geol. Surv. Summ. Eept 1917, pt. B, p. 36). 

Lardeau series. 
Pre-Cambrlan: British Columbia. 
J. F. Walker and M. F. Bancroft, 1929 (Canada Geol Surv. Mem. 161, p. 11). 

Larder Lake series. 
Pre-Cambrian: Ontario and Quebec. 
M. E. Wilson, 1912 (Canada Geol. Surv. Mem. 17, p. 20) and 1918 (Canada QeoL 

Surv. Mem. 103, p. 52). 

Lares shaiea 
Ter t iary: Puerto Rico. 
C. P. Berkey, 1916 (N. Y. Acad. Scl. Annals, vol 26, p. 61). 

Lares formation of Puerto Rico assigned to Olig. by H. A. Meyerhoff, 1933 
(Geol. of Puerto Rico, p. 67). 

Lares limestone of Puerto Rico assigned to upper Ollg. by C. Schuchert, 1935 
(Hist. geol. AntlUean-Caribbean region, p. 466). 
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tLargo beds. 
Eocene (lower) : Northwestern New Mexico. 

W. Granger, 1914 (Am. Mus. Nat, Hist. Bull,, vol. 33, pp. 205-207). Wasatch group 
of NW. N. Mex, conalsts of red, gray, and ocherous bands of sh. and as., with no 
evident uncon. throughout the series. I t is here separated into two faunal divi
sions, the upper, here named Largo beda, 333 ± ft. thick, characterized by genus 
Meniacotherlum, and similar In appearance to the lower (Almagre) heda, except 
that red atrata are more dominant. The lower, or Almagre beda are 666 ± ft. 
thick, characterized by obaence of all perlssodactyls except Eohippus. The Largo 
beds are named for Largo Arroyo and Almagre beds for Almagre watershed. The 
Wasatch uncon. overUea Torrejon fm. 

The U. S. Geol. Survey does not apply geographic names to faunal zones, 

and has therefore discarded the use of "Largo beds" and "Almagre beds." 

Larimer sandstone member (of Pierre shale). 

Upper Cretaceous: Central northern Colorado (Larimer County). 

M. W, BaU, 1924 (A. A. P. G. Bul l , vol 8, pp, 81-87), Larimer ss., 141 ft. thick, 
was flrat discriminated hy A. T. Schwenneson. E, W, Krampert, and C, H, Henley 
as diatlnct from Hygiene ss., and was mapped ond named by tbem [unpublished 
repts] "Waverly as,," but that name being preoccupied, writer aubatitutes for it 
the name Larimer aa. It Ilea 171 ft, below Elchard as. and 163 ft, above Rocky 
Rldge as. Is expoaed In Larimer Co. canal in sec. 24, T. 8 N,, R, 69 E,, on W. 
flank of Fort Collins atructure. Con also he studied aliout 1 mi. B. of vllloge ot 
Waverly, Lorlmer Co. [See also 1924 entry under Hygiene as. memb.] 

K. F. Mather, J. Gllluly, and R, G, Luak, 1928 (U, S. G. S. BuU. 796B). Larimer ss. 
memb. of Pierre sh. ia 0 to 150 ft. thick, Ues 100 to 200 ft. below Richard ss. 
memb. and 0 to 170 tt . above Rocky Ridge ss. memb. 

L a r k e do lomi t e . 
L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : C e n t r a l P e n n s y l v a n i a ( B l a i r a n d 

H u n t i n g d o n C o u n t i e s ) . 

C. Butts, 1918 (Am. Jour, Scl,, 4th, vol, 46, pp, 527, 534, 537), Larke dol,—Thlck-
hedded, coarse, steely blue Is,, 250 ft, thick, Uncon. underlies Beekmantown group 
and overlies Mines dol. Named for Larke P, O,, S. of WilUomsburg, Blair Co, 

This fm. is now classified by U. S. GeoL Survey as of Lower Ord. (Beek
mantown) age. 

Larsen limestone. 

Miners' local name for an ore-bearing Is., 15 ft. thick, in middle part of 
Oquirrh fm. (Penn.) of Stockton diat., NW. Utah. Lies 500± ft. below 
their Ben Harrison Is., and 2,000± ft. above their Paisley Is. Outcrops 
in Muerbrook mine, which is owned by Mrs. Larsen. (See U. S. G. S. 
P. P. 173, 1932.) 

Larsh shale. (In Deer Creek limestone.) 
Pennsylvanian: Southeastern Nebraska, southwestern Iowa, northwestern 

Missouri, and northeastern Kansas. 
G. E. Condra, 1927 (Nebr. Geol, Surv, Bull, 1, 2d aer., pp. 40. 43, 49, 50), Larsh ah., 

near ha.se of Deer Creek is,, is 1 % to 2 ft. thick In SE. Nebr. and SW. Iowa, 6 to 8 
tt. thick In NW. Mo., and 8-1- tt, thick In NB, Kans, Underlies Hayniea Is. and 
overliea Rock Blutt Is. Named for Larsh farm, on Ervine Creek, NE. of Union, 
Nebr. 

See under Mission Creek sh., also Kans.-Nebr. chart compiled by M. G. 
Wilmarth, 1936, and 1937 entry under Topeka Is. 

La Salle limestone member (of McLeansboro formation). 

Peunsylvanian: Northeastern lUinois (La Salle County). 

G. H. Cady, 1908 (III. Gcol. Surv. Bull. 8, pp. 128-134), LaSalle !«.—Blue-gray to 
light cream-colored Is,, 20 to 30 ft, thick, forming topmoat part of Coal Measures 
where It outcrops. Upper Is. bed Is 5 to 15 ft. thick, lower Is. bed is 6 to 18 f t 
thick, the two laa. being aeparated by 8 In. to 3 % ft. ot calc sh. At La Salle is 
about 400 ft. above base ot Coal Measures, 

http://ha.se
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Q. H. Cady, 1919 (111. Geol. Surv. Bull. 37, pp. 64-69), deacrlbed typical LaSalle Is, 
ot LaSalle, NE. HI, He atated : Base of LaSalle Is. is arbitrarily taken as top of 
a black flsslle sh, about 1 ft. thick, commonly assocloted with a coal seam 1 in. 
thick. This black sh, forma floor of quarry of LaSalle Cement Co., E, of LaSalle. 
The la, terminates below 20 ft. of red concretionary sh. Typical LaSalle is, is 
found only on W. flank of onticllne In strip not much over 1 mi. wide. At cement 
quarriea It ia a succession ot 3 0 ± ft, of Is, varying from white crinoidal and oolitic 
strata to brecciated nodular dense thin-bedded layers assocloted with arglll. mate
rial. Is highly calc. but contains variable amounts of argill, material. West ot 
Vermilion Rivers the LaSalle becomes more argill,. even essentially sh. 

G. H. Cady, 1921 (111, Geol, Surv. Cooperative Min. Ser. Bull. 26, pp, 36, 38), applied 
this name In N. part of dist, 4, central western 111, (including Peoria, Fulton, 
Tazewell, Logan, Menard, Sangamon, Macon, De Witt, McLean, Mason, Cass, and 
Schuyler Counties), where he stated It is 180± ft. above coal No, 7 and 25+ ft. 
above Spring Valley Is., which he placed 10 to 15 ft. above coal No. 8. 

G. E, Ekblaw, 1933 (III, Acod, Sci, Trans,, vol, 23, pp. 143-145). LaSalle Is. 
(called .Vhoiil Creek '.i. hy Wallace Lee In U. S. G, S. Mount Olive-Gillespie folio. 
No. 220. 1920) lies 5-! ± ft, above Shoal Creek Is, (called Carlinville (.?, by Lee), 

J . E. Lamar and H, B, Wiilman, 1934 (111. Geol. Surv. Bull. 61, pp. 129-138), In 
Clark Co,, SE, 111,, the LaSalle Is. has been called Llvingaton, Marshall, Caaey and 
Quarry Creek Is. It also embraces the 16 to 20-foot Is. In VermiUon Co. that 
has been called Falrmount Is,, olso the Baldwinsville la. of Edgar Co., and the 
Ryans Ford Is. ot Coles and Cumberland Counties. 

tLa Salle formation. 
Pennsylvanian: Northeastern Illinois. 
F. W, DP Wolf, 1910 (111 Geol. Snrv. Bull. IC, p. 180). LaSalle /m.—Shales, sss, 

and thin coals lying btw. base of coal No, 2 (below) and base of coal No, 5 
(above). Thickness 160 to 190 ft. In northcTn III, and 250 to 320 ft. In southern 
III. Overlies PottsviUe fm. and underlies Peter.-sburg fm. 

Preoccupied by La Salle Is, memh. Strata constitute lower part of Car
bondale fm. 

Named for La SaUe Co. 

Las Cahobas formation. 
Miocene: Haiti. 
W. F, Jones, 1918 (Jour. Geol., vol, 26, p. 737). [Aaaigned to Tert.] 
W. P. Woodring (1922 and 1924) and others assign it to Mio. 

L a s C a s c a d e s a g g l o m e r a t e . 

Eocene ( ? ) : P a n a m a C a n a l zone, 

D, F. MacDonald, 1913 (Geol, Soc, Am, Bull., vol, 24, p. 708). [See alao Mac
Donald, 1919 (U. S. Nat, Mus, Bull, 103, p, 326).] 

L a s E s p e r a n z a s f o r m a t i o n . 

C r e t a c e o u s : Mexico. 

E. Ordonez, 1908 (Mln. and Scl. Press, vol. 9fi, p, 363). 

I^as l ^ t a s g rave l s . 

P l i o c e n e : D o m i n i c a n Republ ic , 

C, W, Cooke. 1920 (Geol, Soc, Am. Bull,, vol. 31, p. 219). 

L n s o y a Creek cong lomera te . 

See L o s o y a Creek cgl. 

L a s P o s a s f o r m a t i o n . 
P l e i s t o c e n e : S o u t h e r n Ca l i fo rn ia ( V e n t u r a C o u n t y ) . 

E. D. Pressler, 1929 (Unlv. Calif. Pnli., Dept, Genl, Sci, Bull, vol, 18, No, 13, pp, 
325-343), Las Posas fm.— In South Mtn area consists of 1,500± ft. of loose 
sands and cgl, alternating with beds of silty sand and gravel. In Las Posas 
Hills It consists of 75 ft, of light-colored cgls, and yellow to tan flne to mi^dium-
gralned aanda. Overlaps Pico In some placea and in other placea appears to 
rest conformably on Santa Barbara beds (Upper Pico, PUo.). Divided into Li/ng 
Oanyon memb, (above) and Kalorama memb, (below). Is marine Pleist.; equlv. 
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to Upper San Pedro, Lower San Pedro, and "San Pedro Pliocene" of Deadman's 
Island. I s=Saugus , which typically Is terrestrial. It seems very unsatisfactory 
to use same name tor both nmrine and terrestrial s trata, which are so situated 
that their Integrating phases cannot he traced, and for thia reaaon the term 
Laa Posas fm. has been applied to the beds containing the Kalorama and Long 
Canyon faunaa that come above the coolwater Santa Barbara in W. part of 
the basin. 

B. L. Clark, 1930 (Geol. Soc. Am. Bull., vol. 41, p. 760). Las Posas fm. Is marine 
Saugus of Kew. 

U. S. Grant, IV, ond H. R. Gale, 1931 (Mem. San Diego Soc. Nat, Hist., vol. 1, pp. 
42-43, 61). Las Posas zone in Los Angeles Basin Is most characteristically ex
po.sed at Lomitas Quarry and In Hilltop Quarry, It uncon, underlies Timms 
I'olnt Zone ( = Deadman Islanil "I'lio." of ropts) and overlies Santa Barbara 
zone. Correlation with Lps Posas of Ventura Basin practically certain. [See 
Lomita fm.] 

D, Cassell and A, J, Tioje, 1933 (Pan-Am, Geol,, vol, 59, p. 376), stated Las Posas 
fm. overlies Timms Point, (See under Timma Point fm.) 

T, L. Bailey, 1935 (Geol. Soc, Am, Bull,, vol, 46. No. 3, pp. 492-^94). Kalorama 
memb. of Las Posos tm. contains a typical Santa Barbara fauna and is here in
cluded in Santa Barbara fm. The upper half of the Sauta Barbara is here 
tentatively placed In Lower Pleist,, instead of Upper Plio, 

I^as P u e r c a s m a r l . 
I ' le is tocene ( ? ) : Cnbii, 
S, Taber, 19.34 (Geol. Soc. Am. Bull., vol. 45, No. 4, p. 589). 

L a s S a l i n a s f o r m a t i o n . 

M i o c e n e : D o m i n i c a n Republ ic . 

C, W, Cooke, 1920 (Geol, Soc, Am. Bull., vol. 31, p. 219). 

L a s s e n dac i t e s . 
See u n d e r D i v i d e P e a k andes i t e . 

L a s t C h a n c e a n d e s i t e . 

T e r t i a r y : MogoUon d i s t r i c t . N e w Mexico . 

H. G. Ferguson, 1927 (U. S, G, S. Bull, 787). Andeslte, brecda, and aggl The 
flows thin (rarely exceeding 50 ft. to a flow) and alternating with pyroclastic 
rocks. In places the brecciaa and aggls. exceed the lavaa In volume, and In placea 
they have been more or leas reworked by water. Thin beds of flne-gi'ulned ss. also 
occur. Thickness 800 to 600 tt. Younger than Fanney rhyollte and older tban 
Deadwood Gulch rhyollte tuff. 

N a m e d for e x p o s u r e s a t L a s t Chance Mine, S. of Si lver Creek , MogoUon 

d l s t . 

L a s Vigas f o r m a t i o n . 

L o w e r C r e t a c e o u s ( C o m a n c h e se r i e s ) : Sou thwes t e r i i Te.xas ( P r e s i d i o re
g ion) a n d n o r t h e r n Mexico. 

n. H, Burrows, 1909 (Min, and Scl, Press, vol, 99, p. 293) and 1910 (Soc. Geol. 
Mexlcana, BoL, t. 7, p. 93), 

W. S. Adkins, 1933 (Unlv, Tex, Bull. 3232, pp. 271, 293). Las Vigas fm., of basal 
Trinity age, was named hy Burrows, from exposures In Ctuichos River Valley, 
northern Chihuahua, W. of Presidio, Tex, According to interpretation ot C, 
Burckhardt it overlies upper Juraasic Flumoaas tm, of Burrows. It consists of 
gray, black, and red qtzitic as., gruy limy ss., black shales, and sandy lss. Some 
ot BSS. and sholes contoln veins of copper. The upper [Mirt, transitional to over
lying CuchUlo fm., contains gyp. and foaslliferous lss, (Exogyra). Thickness In 
Coiichoa Valley reaches 1,968 tt. Outcrops in southern Quitman Mtns with est. 
thickness ot 500-1- tt . 

L a s Vi rgenes s a n d s t o n e . 

Eocene ( l o w e r ) : S o u t h e r n C a l i f o r n i a ( V e n t u r a C o u n t y ) . 

E, N, Nelson, 1925 (CaUf Unlv, Pub., Dept, Geol, Scl, Bull., vol 16, No. Tl, pp. 
400-401 and map). Las Virgenes ss.—Beds of coarse-grained ss, conformably 
overlying and In part grading laterally into Slml cgl., and conformably underly
ing and in part grading laterally luto the marine memb. of Martinez group on W. 
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aide of the faults south ot Simi Valley. Thlckneas 311 ft. 1 mi. W. of head of 
Las Virgenes Canyon. Ig middle dlv. of Martinez group (lower Eo.). Named for 
typical development a t head of Las Virgenes Canyon, on S. side of Siml Hills, 
Ventura (^ . 

L a t a h f o r m a t i o n . 

Miocene ( u p p e r o r m i d d l e ) : E a s t e r n W a s h i n g t o n a n d w e s t e r n I d a h o . 

J. T. Pardee and K. Bryan, 1926 (U. S. G. S. P. P. 140, pp. 4-12) . Latah fm.— 
Chiefly clay and sh., with some beds of aand and gravel and one or more beds that 
contain sufflcient quantltiea ot diatom skeletons to be claased as impure diatomace-
oua earth. Many ah. beds appear to be composed largely of very flne volcanic ash. 
The sb. genera.ly contains plant remains classifled by F. H. Knowlton as middle or 
lower Mio. [Berry assigned the flora to middle or upper Mio.; Ift W. Brown consid
ers it middle Mio. The fm. is mapped in this rept as far N. as 2 5 ± ml. from 
Spokane and 1 0 + ml. S. ot Spokane.] Evidence indicates it extends E. into the 
open valleya near Coeur d'Alene, Idaho, Thicknesa ot leost 250 ft, in orea of 
typical exposure on slope W. of Latah Creek (a short distance S. of Spokane), and 
0 to 1,500 ft. in Spokane-Coeur d'Alene [Idaho] area. In Spokane area, so tar 
a s known, it everywhere resta on the granite-schist group, and apparently It is or 
was a t one time everywhere covered by the lava flows comprising the "rim rock," 
which are somewhat later than Yakima basalt. I t formerly extended continuously 
over the area from Silver Hill-Cheney Ridge N. and E. to the mtns, except for 
the "islands" or "steptoes" of cryatalline rock, many of which were not covered 
even by the highest lava flow. To S. and W. ot the rldge the extent of the fm, is 
not deflnltely known and the upper beds are aurely miasing. 

V. K. D. Kirkham and M. M. Johnson, 1929 (Jour. Gcol,, vol. 37, No. 5, pp. 483-|-). 
The Latah fm. at Spokone, Waah., by deflnition occupies position underlying Ĉ o-
lumblo River basalt Instead ot bi'lng interstratlfled with the lava. But planta col
lected from 7 localities described by Russell are all typical of Lotah flora. The 
fm. has been identified in Benewah, Latah, and Ncz Perce Counties, Idaho. [De
scribes exposures a t 40 places In these counties.] The material in Idaho diCters 
little from that a t Spokane. Although deflned in type loc. as being easentially a 
pre-basalt fm., the Latoh, as ahown hy a large number ot localities over a much 
greater area, appears to be more commordy a aeries interlwdded with lava flowa 
of Columbia River basalt. In nearly all Idaho localities the greater par t of the 
series has basalt underlying as well as overlying it. In aome placea, however, 
the Latah beda He directly bn the pre-bnaalt terrain. At all placea where this 
waa observed, except a t Moscow, higher end thicker membera Interstratlfled with 
the overlying basalt were also present. The beds consist chiefly of flne sediments 
which contain plant fosalls that Indicate their Latah age. Where two aiembers of 
the aeries are thought to be separated by as much as 400 ft. of lava the fosail 
assemblage ahows neither notable break nor evolution, BO far as observed. The 
various members of Latab series as found in Idaho appear to occur within a range 
of 800 tt . The geographic extent ot the series Is many times greater than was a t 
flrst surmised. The lake beds are Interstratlfled with the basalt without angular 
uncon., but both basalt and sediments abut uncon, against pre-basalt fms. The 
greatest measured thickneaa of any one memb. In Idaho is 350 ± ft. At no Idaho 
locality is the combined thickness of the various sed. layers believed to be more 
than 400 ft. The usual thickness of upper layer is 100 ± f t , and tha t of lower 
layer 150 to 20O ft. 

Latonia shale. (In Eden group.) 
Upper Ordovician: Southwestern Ohio and northern Kentucky. 
N, M. Fenneman, 1916 (Ohio Geol. Surv., 4th ser., BuU. 19, p. 68). Latonia ah.— 

More distinctly blue than underlying Utica [Fulton] sh. Is soft and c a l c ; con
tains some thin beds ot Is . ; weathera greenish yellow or drab. Thickness 180. to 
230 f t Latonia eh. and Utica [Fulton] sh. comprise Eden group. Is overlnin by 
Mount Hope sh. memb. ot Fairview fm. Named tor Latonia, Kenton Co., Ky. 

L a t o u r f o r m a t i o n . 

T e r t i a r y ( m i d d l e o r u p p e r Miocene) : N o r t h e r n I d a h o (Coeu r d 'Alene 
r e g i o n ) . 

O. H, Hershey, 1912 (Geol, Soc, Am, BuU., vol, 23, pp, 529-536). Latour fm.— 
White and variegated silts, 500 tt. thick, in region btw. Medlmont and Kellogg. 
Deposited In [ancient] Lake Latour, which was of an extent and depth com
parable with present Coeur d'Alene Lake. There Is evidence of their extent to a 
point several mi. above KeUogg. 
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t L a t r a n i a s a n d s . 
Miocene ( l o w e r ) : S o u t h e r n Ca l i fo rn ia ( I m p e r i a l C o u n t y ) . 

G. D. Hanna, 1926 (CaUf. Acad. ScL Proc , 4th ser., vol. 14, No. 18, p, 435). [See 
quotation under Imperial fm.] Contains large assemblage of marine Mollusca. 
[Letter from G. D. Hanna, dated August 19, 1926, states that the name ' l a 
derived from latrans, the Latin name for a barker, auch as a dog or a wolf," the 
rocks being exposed in Coyote Mtn,' and the name Coyote having been previously 
used.] 

A n nndifC. p a r t of I m p e r i a l fm. ( S e e W . P . W o o d r i n g , 1930, u n d e r 

I m p e r i a l fm.) 

t L a u d e r d a l e che r t . 
M i s s i s s i p p i a n : N o r t h e r n A l a b a m a . 

E. A. Smith, 1892 (Sketch of geol, ot Ala., Birmingham, Ala., Roberts t Son, pam. 
of 36 pp.). Lauderdale (Keofcu*).^Basal dlv. ot Sub-Carbf., and the lower 
Siliceous of Safford, More cherty than beds above. Underlies St. liouis or Hunts
ville ( = upper Siliceous of Safford) and overlies Dev. Black sh. 

B. A. Smith, 1894 (Ala. Geol Surv. map of Ala,, with explanatory char t ) . Lauder
dale (Keokuk, etc.).—The Lauderdale cherty Is. is generally a highly sUlceons Is,, 
with beda of rather pure crinoldal Is. a t base. Occurs chiefly N. of Tennessee 
Elver In Lauderdale, Limeatone, and Madison, in the "Barrens," OverUes Dev. 
black sh. and underilea Tuacumbla Is. la™lower par t of Fort Payne chert. 

R e p l a c e d by P o r t P a y n e c h e r t a s r e s t r i c t e d by C. B u t t s in 1910, t h e n a m e 

F o r t P a y n e h a v i n g been app l i ed t o these c h e r t y rocks i n s e v e r a l S t a t e s . 
N a m e d for g r e a t d e v e l o p m e n t in L a u d e r d a l e Co. 

L a u g h e r y f o r m a t i o n . ( I n R i c h m o n d g roup . ) 

U p p e r O r d o v i c i a n : S o u t h e a s t e r n I n d i a n a . 

A. F. Foerste, 1912 (Denison Univ. Sci. Lab. Bul l , vol 17, p. 22). The Waynes
vllle and Liberty, token together, contain that part of the Richmond fauna along 
Cincinnati geanticline which most nearly is related to Mlssiaalppi Valley Eichmond. 
The two fma. appear more closely linked together in their fossil content than 
the other Richmond fma. For that reaaon the term Laughery fm. la proposed for 
the WaynesvUIe and Liberty as expoaed along Laughery Creek In Ripley Co. 

L a u r e l l i m e s t o n e . 

L a u r e l d o l o m i t e . 

L a u r e l l i m e s t o n e m e m b e r (of W a y n e f o r m a t i o n ) . 
S i l u r i a n ( N i a g a r a n ) : S o u t h e r n I n d i a n a a n d w e s t - c e n t r a l K e n t u c k y a n d 

Tennessee . 
A. F. Foerste, 1896 (Cincinnati Soc. Nat. Hist. Jour., vol. 18, pp. 190-192). Laurel 

bed.—White or bluish white pure lsa., with intercalationa of chert In upper half. 
[Thickness not given.] Bichly foaailiferous basal part might be appropriately 
called Osgood phase of Laurel fm. Overlain by Waldron sh. and underlain by 
Clinton rock or Montgomery bed. 

A. F. Foerste, 1897 (Ind, Dept. (Jeol and Nat. Res. 21at Ann, Eept,, pp. 217, 230), 
reatricted Laurel la. to 35 to 45 ft. ot hard white Is. overlying Oagood beda and 
nnderlying Waldron ah. 

Adop ted by U. S. Geol. S u r v e y t o e x c l u d e t h e Osgood. I n s o u t h e r n Ind . 
a n d n o r t h - c e n t r a l K y . t h e rocks a r e t r e a t e d a s a d i s t i nc t fm., u n d e r l a i n 
by Osgood sh . a n d ove r l a in by W a l d r o n sh . In w e s t - c e n t r a l T e n n . t h e 
rocks become L a u r e l Is. m e m b . of W a y n e fm., be ing ove r l a in by W a l d r o n 
c lay memb . of W a y n e fm. a n d u n d e r l a i n by Osgood e a r t h y Is. m e m b . of 
t h e W a y n e . I n Jefferson Co., Ky. , t h e L a u r e l depos i t s cons i s t of dol. , 
a n d a r e caUed L a u r e l dol. T h e L a u r e l fossi ls a r e of R o c h e s t e r age , 
a c c o r d i n g to E. O. Ul r ieh . 

A. T. Foerste, 1935 (Denlaon Univ. Bull , Jour. Scl. Lab., vol. 30, pp. 1S2-153). 
In vicinity ot Laurel, Ind., only lower part ot Laurel la. Is exposed, and this part 
nowhere exceeds 12 tt, in thickness. To W., in Decatur Co., several sections are 
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known, which are a t least 30 ft. thick, and a t S t Panl, In SE. par t of Shelby Co., 
it is 37 ft. thick. This suggests Laurel Is. thins out E. of St. Paul a t least 
aa far as YeUow Springs, Ohio, where it is overlain by Massle clay sh., 5% ft. 
thick. It may be present a t Cedorville, Ohio, but is not exposed. The identiflca
tion of Laurel la. in Preble and Miami Countlea, Qhio, is based solely on strat., 
the fossiliferous part of the Laurel helng limited chiefly to upper part of the fm. 

N a m e d for L a u r e l F r a n k l i n Co., I n d . 

L a u r e n c i c per iod . 
C. [B.] Keyes, 1914 (Iowa Acad, Scl, Proc, vol. 21, p. 201). Laurencic period.— 

Older than Huronic period and younger than Varennealc period. 

I n c l u d e s p a r t of K e e w a t i n se r ies and l a t e r l a v a s a n d g r a n i t e s . 

L a u r e n s m e m b e r . 
U p p e r D e v o n i a n : E a s t e r n New York ( S u s q u e h a n n a , Otego, and B u t t e r n u t 

V a l l e y s ) . 
G. A. Cooper, 1933 (Am. Jonr. ScL, 5th, vol. 26, p. 644) and 1934 (Am. Jour . 

Scl., 5th, vol. 27, p. 10). Laurens memb. (of TuUy Is ) Is suggested tor rucks htw. 
New London and Schenevus that carry Hypothyridina and a modifled Ithaca fauna. 
Name Is needed becauae Hypothyridina zone in eastern N. Y. Is a different faclea 
from that ot the Tully and actually repreaenta only baaal part ot Tully. I t appeara 
that the 88 tt . ot Laurens memb. In Otego VaUey i s = t h e 4-inch thick oolite with 
Hypothyridina in Chenango Valley. Underilea Sherburne and overUes Moscow 
(Hamilton). 

G. A. Cooper and J . S. WUUams, 1935 (Geol. Soc. Am. BulL, vol. 46, pp. 803, 
809-815, 827). I^iuren* memb. was proposed In 1938 tor the thicker Hypothyridina 
beds of Otego Valley. These beds in Butternut Valley, to which Laurens is 
applicable, are thinned equiv. ot Otego Valley exposures. In Butternut Valley It 
Is overlain hy 89 ft. of West Brook memb. of the TuUy and underlain by New 
Lisbon memb. ot Tully. In Otego and Suaquehanna Valleya and a t Schenevua it 
rests on Hamilton. The Laurens is chiefly aa. but contains some sandy sh., and 
includes 3 Hypothyridina zones. Thickness 21 to 88 t t Exposed in Houghtal-
ing'a Glen, Ihi mL NE. of Laurens [Otaego Co.], also in ravine 1 ml. NE. of 
Laurens. Fossils Usted. 

L a u r e n t i a n epoch (or s e r i e s ) . 

A pe r iod of p r e - C a m b . g r a n i t i c i n t r u s i o n fo l lowing t h e K e e w a t i n epoch. 

( F o r def lni t ion see U. S. G. S. Bu l l . 769, p p . 127-12&) F o r m e r l y i nc luded 

in A r c h e a n j ieriod ( a n d s y s t e m ) , b u t U. S. Geol. S u r v e y n o l o n g e r u s e s 

" A r c h e a n " excep t a s a rock t y p e t e r m . As n o w "deflned t h e L a u r e n t l a n 

s e r i e s p recedes t h e K n i f e L a k e s e r i e s ( l o w e r H u r o n i a n ? ) a n d foUows 

t h e K e e w a U n ser ies . ( S e e U . S. G. S. P . P . 184, 1965, by C. K. Le i t h , 

R J . L u n d , a n d A. L e i t h . ) 

f L a u r e n t i a n c lay . 

T e r m t h a t h a s been app l i ed t o t h e m a r i n e P le i s t . c lay of N o r t h e a s t e r n S t a t e s 

a n d C a n a d a t h a t h a s a l so been ca l led " L a w r e n c i a n c l a y " a n d " C h a m p l a i n 

c l ay . " 

t i r ie f o r m a t i o n . 

P r e - C a m b r i a n : B r i t i s h C!olumblai 

E. A. Daly, 1913 (12th I n t Geol. Cong. Guidebook 8, p. 134). 

L a u z o n f o r m a t i o n . 

O r d o v i c i a n o r C a m b r i a n : Q u e b e c 

J . HIchardaon, 1866 (Canada Geol. Snrv. Rept. 1863-66, pp. 32-36), Lauzon Oiv.— 
Lower Sil . : eastern Canada; indnded in Quebec group. 

Some later Canadian repts Include thig fm. In Ord. and others include It in 
Camb. 
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La Ventana sandstone member (of Mesaverde formation). 
Upper Cretaceous: Northwestern New Mexico (La Ventana region). 
C. H. Dane, 1937 (U. S. G. S. Bull. 860C). La Ventana ss. memb.—Buff marine 

foaslliferous ss. and gray sh.. Including, in upper part W. of Elo Puerco, some 
white ss., • carbonaceous ah,, and coal beda. 'Thickness 0 to 1,256 ft., Ia top as. 
of Mesaverde fm., along Puerco River, where It replaces Cliff House ss. of Renlck. 
Named for town of La Veutana, on Rio Puerco, near which it outcrops, and, 
perhaps more appropriately, from the exposure of'its basal part on top ot La 
Ventana Mesa E, of Rio Puerco, on S, edge of T. 19 N., E. 1 W, The La Ventana 
memh. gradea laterally into upper port of AlUson memb. (contiiiental). 

Laventille limestone. 
Pre-Cretaceous (?) : Trinidad. 
G. A. Waring, 1926 (Johns Hopkins Unlv. Studies In geol. No. 7, p. 33). [Assigned 

to pre-Cret,; hut Schuchert, 1935 (Hlat, geol. AntlUean-Caribbean region, p. 704), 
aaslgna Laventille fm. of Trinidad to Lower Cret.] 

Laveme formation. 
Ter t ia ry : Northwestern Oklahoma. 
C, N, Gould, 1927 (Obsolete Okla. geol. names: Univ. Okla. Bull., Proc. Okla. Acad. 

Scl., vol. 6, pt. 2, pp. 235-238). Laverne fm., Tert., uaed by Waite [where?] to 
include some leaf-bearing heda of Tert. age in Harper and Beaver Countlea. Hie 
name has never come into popular uae. 

La Vleille formation. (In Chaleur series.) 
Silurian (Niagaran) : Quebec (Gaspe Peninsula). 
C, Schuchert and J. D, Dart, 1926 (Canada Geol. Surv, BuU. 44, p. 45). 
S, A, Northrop, 1932 (Geol, Soc, Am, Bull,, vol. 43. No. 1, p. 271). Fannaa of 

Clemville and La Viellle fms. of middle Sil. Chaleur series are ot Clinton age. 

Lawrence shale. (In Douglas group, Kansas.) 
Lawrence shale member (of Douglas formation, Missouri). 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern Mis
souri, and southwestern Iowa. 

E. Haworth, 1894 (Kans, Unlv, Quart., vol. 2, pi 122). Lawrence ahales.—Shales, 
Interbedded with ssa., 210 ft. thick. Including a thin Is. exposed at Haskell Insti
tute, Lawrence, Kans,, and called Institute la. Underlies Oread Is. and overlies 
Ottawa Is. 

In 1899 C. R. Keyesused Lawrence sh. in a broader sense, and some early 
writers applied the name to all beds down to top of Plattsburg Is. 
H. Hinds and F. C. Greene, 1915 (4Io. Bur. GeoL and Mines, vol. 13), de
flned Lawrence sh. as underlying Oread Is. and overlying l a t an Is., and for 
many succeeding years that was the generaUy accepted definition, the 
(descending) Oread Is., Lawrence sh., l a tan Is., and Weston sh. all 
being Included in Douglas group (or Jm.) . For the innovations in this 
terminology introduced by R. C. Moore in 1951 and 1932 see under 
Weston sh. Also see Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 
N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21) followed Moore's re
stricted deflnition of Lawrence sh. R. C. Moore, 1986 (Kans. Geol. Surv. 
BuU. 22, pp. 146, 154, etc.), still further.restricted Lawrence sh. by trans
ferring (under new name Robbins sh.) to his Stranger fm, the basal 
part of his previously restricted Lawrence sh. of southern Kans. (See 
1936 entry under Stranger fm.) 

The U. S. Geol. Survey has not yet had occasion to consider, for its pub
lications; these redefinitions of Lawrence sh. 

Named for exposures at Lawrence, Douglas Co.. Kans. 
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Lawrence clay. ( In Allegheny formation.) 
A bed of clay, 0 to 8 ft. thick, underlying Lawrence coal in SE. Ohio, and 

lying 0 to 3 ft. below Lower Kittanning clay. (W. Stout, personal com
munication, Feb. 1980.) Probably named for persistency in Lawrence Co. 

fLawrencian clay. 
Term applied by E. Desor to the marine Pleist. clay of Northeastern States 

and Canada that has also been called "Laurentian clay" and "Champlain 
clay." (See under tSt. Lawrencian terrane. Also see H. D. Rogers, 
Geol. of Pa., vol. 2, 1858, p. 775) 

Lawrencic period. 
Term used by C. [B.] Keyes. Same as his Laurencic period. 

Layton sand. 
A subsurface sand, of Penn. age and 0 to 500± ft. thick, in Okla., which is 

correlated with upper part of Coffeyviile fm. Named for Layton farm, 
in Cleveland field, in NW% sec. 2, T. 20 N., R. 8 B., Pawnee Co. 

Layton lime. 
A subsurface Is., of Penn. age and 0 to 20± f t thick, in central northern 

Okla., said to correlate with Hogshooter Is. It lies higher than Layton 
sand. D. A. McGee and W. W. Clawson, Jr . (A. A. P. G. Bull., vol. 16, 
No. 10, 1930) give thickness in Oklahoma City field, NE. Okla., as few 
ft. to 100 ft. 

Lazeart sandstone member (of Adaville formation). 
Upper Cretaceous: Southwestern Wyoming. 
A. C. Veatch, 1907 (U. S. G. S. P. P. 56 ) . [See under .idaville fm., ot which it Is 

basal memb.] 

Lazy Bend member (of Millsap Lake fonnat ion) . 
Pennsylvanian: North-central Texas. 
E. H, Sellards, 1933 (Univ, Tox, Bull, 3232, pp. 106, 107), from ma, of rept, by G, 

Scott and J. M, Armstrong, on geol, of Parker Co. Named for Lazy Bend on 
Brazos River. See 1933 entry under MUlaap Lake fm. 

As deflned in above-c i ted pub l i ca t ion , L a z y B e n d beds w a s a p p l i e d to s t r a t a 

u n d e r l y i n g K i c k a p o o F a l l s Is. a n d ove r ly ing D i c k e r s o n beds . 

F. .B. Plummer and J. Hornberger, Jr., 1936 (Unlv, Tex, Bull 3534, p, 16). Lazy 
Bend memb.—Middle memb, of MlUsap Lake fm. as defined by G, ,Scott and J. M. 
Armstrong, in unpublished rept. on Parker Co. Includes the series ot shales, sas., 
and lss. btw, base of Kickapoo Falls Is. up to top of Brannon Bridge Is., which 
are Identified hy Scott and -Armstrong, who have the sequence exposed along 
Brazos River ond Its tributaries in vicinity ot Lozy Bend ot Brazoa River, but only 
uppermost s trata occur in Polo Pinto Co, The Lazy Bend memb, as deflned by 
Scott and Armstrong underlies Grindstone Creek memb,, overllea Dickerson memb,, 
and includes, in interval btw. Brannon Bridge Is, and Kickapoo Falls Is,, 2 other 
lss.—Meek Bend Is. and Dennis Bridge Is. [Thia is a modiflcation of definition 
given by Sellards In 1933 rept. cited above.] 

L e a d sys tem. 

P r e - C a m b r i a n : W e s t e r n S o u t h D a k o t a ( B l a c k H U l s ) . 

J. J. Runner, 1934 (Am, Jour. Sci., 5tli, vol. 28, pp. 354-372). The pre-Camb. rocka 
of Black mi ls , S. Dak,, ore divided into (descending) Lead system, Estes system, 
and Nemo system. The Lead system, which is believed to correlate with the fms. 
of Lead dist,, is divided into (descending) Garfield fm.. Northwestern fin., Ellison 
fm,, Homestake tm,, aiid Poorman fm. It overlies, with possible uncon., Estes 
system. 
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L e a d C r e e k l i m e s t o n e . 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y ( H a n c o c k C o u n t y ) . 

A. F. Crider, 1918 (Ky. Oeol. Surv., 4th ser., vol. 1, pt. 1, p. 279). lyead Creek Is.— 
Three or four ledges of Is. ranging in thickness from 8 to 10 ft., extending 
through an Interval of 30 to 40 f t in Coal Measures of Tell City and Owensboro 
quads. Base is 255 ft. above top of cgl. forming basal part of Penn. The bdy 
btw. AUegheny and PottsviUe fms. of Appalachian field is placed by D. White a t 
about top of this Is. 

D. B. Chisholm, 1931 (Ky. Geol. Surv., ser. 6, vol. 41, pp. 224-225). Lead Creek Is. 
Is in upper part of Tradewater fm., lying 190 ft. below top of the Tradewater in 
Hancock Co. and 85 ft. below Lewlsport Is. Thickneaa 5 to 11 ft, FosslUferous. 
Upper part blue and ahaly and weathers to a buff flssiie "as." or "ah." ; lower 3 
to 5 ft. thick-bedded hard la., blue when fresh, but weathers to buff porous "ss." 
Usually reats on Lead Creek coal, hut In places is separated from tha t coal by 15 
ft. of ah. 

N a m e d for L e a d Creek , H a n c o c k Co. 

L e a d K i n g l ime. 
N a m e local ly app l i ed to t h e Is. m e m b . (of N i o b r a r a age ) of M a n c o s sh . in 

t h e S n o w m a s s M t n a r e a of G u n n i s o n Co., Colo., a n d a l so app l i ed by p ros 
p e c t o r s t o t h e i n d u r a t e d lower p a r t of u n d e r l y i n g sh . m e m b . of t h e M a n 
cos of t h a t a r e a . T h e n a m e w a s p r o b a b l y de r ived frora f a c t t l je l i m e 
Is t h e ore h o r i z o n in L e a d K i n g m i n e . In L e a d K i n g Bas in . 

L e a d P o i n t a rg i lUte . 

Pa l eozo ic ( ? ) : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 

C. E. Weaver, 1920 (Waah. Geol. Surv. Bull, 20, p. 79, map). Lead Point argillite.— 
Chiefly well-bedded arglll. al. with minor banda of quortz-mlca schiat and Is . ; 
medium to dark gray ; usually fire-grained and distinctly arglll. Thickneaa 2,200 ft. 
Lies i>arallel to and just N. ot Republican Creek la. [Derivation ot name not 
stated, and there is no geographic feature called Lead Point on map.] 

L e a d v i l l e l i m e s t o n e . 

M i s s i s s i p p i a n ( l o w e r ) : Co lo rado . 

G. H. Eldridge, 1894 (U. S. G. S. Anthracite-Created Butte folio, No. 9) . LeadviUe 
Is.—Upper third, masalve blue and cavernoua Is, ; lower two-thirds bedded gray 
to brown las,, somewhat dolomltlc and carrying a few beda ot dork-gray or black 
chert, and sometimes separated by bands of ca lc ah. Thicknesa 400 to 525 t t . 
Carriea Sub-Carbf. [Mias] fo,aeil8, Uncon, underlies Weber la. [Penn.] and over
Ues Yule Is. [Ord.]. Known to miners as the "Blue" Is. 

S. F. Emmons, 1898 (U. S. G. S. Tenmile folio. No. 48). Blue or LeadvUle Is., 
the principal ore-bearing horizon ot LeadviUe, Red Cliff, .Aapen, and other mining 
dists, is not exposed in this dist. Near Leadville it rests uncon. on Part ing 
qtzite. 

E. Kirk, 1931 (Am. Jour. Sci,, 5th, vol. 22, pp. 222-240). Leadville la. here re
stricted to the Miss. laa. of Colo., and the new name Chaffee fm. ia introduced 
for the Dev. rocks of Colo, in areas to N. and E, of SW, Colo., where the Dev. 
Is. will continue to he called Ouray Is. and the underlying Dev. fm. wUl continue 
to be called Elbert fm. The Mlsa. part ot Ouroy la, of SW. Colo, to hereafter be 
called LeadviUe Is. The typical Leadville is. reats uncon. on Dev. lss., which overlie 
the Dev. Part ing qtzite. 

N a m e d fo r o c c u r r e n c e In Leadv i l l e d l s t . 

t L e a d v U l e p o r p h y r y . 
'See u n d e r W h i t e p o r p h y r y . 

t L e a f HUls m o r a i n e . 

P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : W e s t e r n M i n n e s o t a ( D o u g l a s , T o d d , a n d 

O t t e r t a U C o u n t i e s ) . 

W. Upham, 1888 (Minn, Geol, and Nat, Hist, Surv, vol, 2, pp, 549-571; alao aee 
Minn. (Jeol. Surv, 22d Ann, Rept., map (pl. 1) and p, 47, 1894). Ninth or 
Leaf Hilla moraine. Named for fact it forma Leaf Hills, OttertaU Co. 
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F. Leverett, 1932 (U. S. G. S. P. P. 161). The Leaf Hills moraine of Upham is 
not ninth moraine, hut is at latest an early part ot second or Altamont morainic 
system, and may prove to be earUer than Altamont system. 

t Leander beds. 
Local name, incidentally applied (but not deflned) to upper part of Caprina 

(Edwards) Is., by R. T. Hill in 1890 (Tex. Geol. Surv. Ist Ann. Rept., 
pp. 105, 126). Exposed in country btw. Flotence and Leander, WilUam-
son Co., Tex. 

Leaning Tower quartz monzonite. 
Probably Cretaceous: Yosemite National Park, California. 
F. C. Calkins, 1930 (U. S. G. S, P. P. 160, p. 123," map). On fresh fracture, dull-

gray color and moderately flne texture. Under the microscope appeara to be 
porphyritic On weathered aurfacea deeply decayed and ruaty. 

Named for fact it forms considerable part of slopes of Leaning Tower, 
Yosemite N a t Park. 

Lea Park formation. 
Cretaceous: Alberta. 
S. E. Slipper, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. C, p. 8) and 1919 

(Conada Geol. Surv. Mem. 116, p. 21). 

Leatherwood granite. 
Pre-Cambrian: Central southern yirginia (Henry and Pittsylvania Coun

ties). 
A. I, Jonaa. 1928 (Va, Geol, Surv. prel. ed. of geol. map of Va.). Leatherwood 

granite.—Biotite muacovlte granite with porphyritic facies. Intrusive Into Glenarm 
series. Mapped at and around Leatherwood, Henry Co. Ia pre-Camb. 

A. A. Pegau, 1932 (Va. Geol. Surv. BuU. 33, pp. 15, 29, pis. 2, 3). Leathenoood 
granite Is named for Leotherwood, the home of Patrick Henry near MartlnsviUe, 
Henry Co. It occura as irregular bodlea of variable alze intruding Wissahickon 
schiat in Henry ond Pittsylvania Counties. 

L'Eau Frais shale. 
Eocene: Southwestern Arkansas. 
See explanation under Manchester sh. 

Leavenworth limestone. (In Oread limestone.) 
Pennsylvanian: Eastern Kansas, northwestern Mi.ssouri, southeastern Ne

braska, and southwestern Iowa. 
G. E. Condra, 1927 (Nehr. Geol. Surv, Bull, 1, 2d aer,, pp, 32, 33, 38), Leavenworih 

la.—Middle Is, bed of Oread Is. Dork-gray, denae, vertically Jointed, fossiliferous, 
and In 1 or 2 beds. Thickness 1V4 ft. in Nebr,, 2% ft. at Atchison, Kans., and 
at St, Joseph^ Mo, Underlies Heebner ah, and overllea Snydervllle ah. Named 
for a roodalde exposure high in the upland spur NW. of Federal Penitentiary at 
Leavenworth, Kans, 

Lebanon limestone. (In Stones River group,) 
Lower Ordovician: O n t r a l and western Tennessee. 
J, M, Safford, 1851 (Am, Jour, Sci., 2d, vol. 12, pp, 353, 354-356). Lower Lebanon 

la. and Upper Lebanon Is.— [See descriptions under Stone* River group.] 

In 1869 (Geol. Tenn.) Safford substituted "Trenton or Lebanon group" for 
the rocks previously named Stones River group, replaced "Upper Lebanon 
Is.," with "Carter's Creek Is.," replaced "Lower Lebanon Is." with "Glade 
Is.," and divided underlying beds of his Trenton or Lebanon group 
(=Stones River group) into three named fms. In 1900 Safford and 
KiUebrew substituted Carter Is., for Is. previously caUed "Upper Lebanon 
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Is." and "Carter's Creek Is.," and .substituted Lebanon Is. for Is. previously 
called "Lower Lebanon Is." and "Glade Is." 

Included in Stones River group. Underlies Carters Is. and overlies Ridley Is. 
Named for exposures at Lebanon, Wilson Co. 

tLebanon group. 
Lower Ordovician (Chazy) : Tennessee. 
J. M. Safford, 1869 (Geol. Tenn,, pp. 151, 159, 258-268). Trenton or Lebanon group.— 

Divided into (descending) : (1) Carter's Creek la. [ = Upper Lebanon Is. of earlier 
repts and Carters la. of later repts] ; (2) Glade Is. [=Lower Lebanon Is. of eorller 
repta ond Lebanon Is, restricted, of later repta]; (3) Ridley Is.; (4) Pierce la.; 
and (6) Central la. [ = Murfreesboro Is. of later repts]. Underlies Nashville group 
and overllea Knox dol. 

Same as Stones River group, older name. 
Named for Lebanon, Wilson Co. 

tLebanon beds. 
Upper Ordovician: Southwestern Ohio and northern Kentucky. 
J. S. Newberry, 1873 (Ohio Geol, Surv. vol, 1, table opp, p, 89, pp. 103, 119), and 

E. Orton, 1873 (some vol., pp. 371-399). Lebanon beds.—Foaslliferous even-
l>edded semlcrystalline blue lsa,, alternating with blue ahales : 300 ft, thick. Lie 
StratlgraphlcaUy higher than highest atratum ot Cincinnati hills (Hlll Quarry 
beda) and underlie Upper Sil. Medina ss. Topmost tm. of Cincinnati group. Not 
preaent at Cincinnati. Ohio. 

A. F. Foerste, 1903 (Am. GeoL, vol. 31). Lebanon beds ot Orton included Saluda at 
top and Warren [Arnheim] at base. 

Preoccupied by J. M. Safford's name for older Ord. rocks in Tenn. Replaced 
by Richmond group. 

Named for Lebanon, Warren Co., Ohio. 

Lebanon granite. 
Late Paleozoic ( ? ) : Southwe.stern New Hampshire (Hanover (juadrangle, 

Grafton County). 
C. H. Hitchcock, 1908 (Vt. State Geol. 6tli Rept., pp. l.')5-15C, etc.). In description 

of rocka of Hanover quad,, N, H,, referred many times to Lebanon granite. The 
village ot Lebanon Is in Hanover quad,, SW, part of Grafton Co., N. H. 

J. W. Merritt, 1921 (Vt. Geol. Surv, Rept, State Geol, 1919-20, pp. 1-36, map). 
Lebanon granite.—First described by Hitchcock (Geol, N, H., vol, 2, 1878) as 
""protogene gneias," and several oreas in N. H. ond Vt., the rocks ot which re-
.sembled each other, were grouped together and given the name Bethlehem gneisa. 
Loter he revised his opinion, making this rock the youngeat, Inatead of the oldeat, 
in Hanover region. His latest mop, however, shows the area under name "proto
gene." Howes calla it "protogene gneiss :" Iddlngs colls It "epidote-micagneiss," Is 
of medium to folrly coarse grain ; texture tends to gneissic. Is intruded under
neath or into o schist, and probably has a laccolltic form, Igneoua origin. 

M. Billings, 1935 (letter dated .\ug, 27), Lebanon granite belong.ŝ  to Oliverian 
magma seriea [which Blllinga claaslfled as late Dev. or late Corbt.]. 

Lebo andesltic member (of Fort Union formation). 
Eocene: Central northern, southern, and eastern Montana. 
E. W. Stone and W. R. Calvert, 1910 (Econ. Geol., vol. 5, p. 746). .Lebo andeaitic 

memb.—Basal memb. of Fort Union fm, NB, of Crazy Mtns. Thickness 450 to 
2,200 ft, Overloin by raassive sss, and Intercaloted shales composing upper part 
of Fort Union fm,, and underlain by Lance fm, (1,000 to 2,400 ft. of llght-gray 
ss. and variegated sh.). Named tor exposures on Lebo Creek, NE, of Crazy Mtns. 

To E. (in Bull Mtn coal field and elsewhere) the Lebo s t rata become so shaly 
that they are called Lebo sh. memb. 

Ije Boeuf conglomerate. 
Upper Devonian or Mi.ssi.'^siiiplan : Northwestern I'entisylvania. 
I, C. White. 1881 (2d Pa, Gool, Surv, Kept, Q„ pp, 101, 103. 104, 112, 2:19. etc). 

The Venango Lower ss, (Third oil sand). :iO ft. thick, is without donbt = Z/e Boeuf 
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cgl. and Panama cgl. which is exposed in Le Boeuf Twp, Erie Co., along French 
Creek, and has been quarried on left bank of the creek 1 mi, SW. of Le Boeuf 
Station, where it consists of 7 ft, of pebbly rock underlain by 8 ft. of bluish white 
aa. East of Le Boeuf Creek it Is partly coarse cgl. containing a great many 
pebbles of metamorphlc rock. 

G. H. Chadwick, 1925 (Geol. Soc. Am, Bull , vol. 36, pp. 455-464). i e Boeuf cgl 
underlies Amity sh. and overlies Chadakoin beds, all of which are considerably 
below Elcevllle sh.. and correlate with lower part ot Chagrin sh. [which U. S. 
Geol. Survey classifles as Upper Dev.]. I t can he traced into Ponoma cgl 

K. E. Caster, 1933 (Geol. Soc, Am, Bull,, vol, 44, No, 1, p. 203), says Panama cgl, 
memb. of Cattaraugus fm. Is same as Le Boeuf cgl. and Wolf Creek cgl. (The 
U. S. Geol. Survey classifles Cattaraugus fm. as Dev. or Carbf.) K. E. Coster, 1934 
(Bulls, Am. Pol., vol, 21, No, 71, pp, 77-83), repeats the atatement that Le 
Boeuf and Panama are same cgl 

L e c l a i r e dolomi te , 

S i l u r i a n ( N i a g a r a n ) : C e n t r a l e a s t e r n Iowa , 

J. Hall, 1858 (Iowa Geol. Surv. vol. 1, pt. 1, pp. 46, 7.3-75). Leclaire Is.—Gray or 
whitish gray mag. Is., semi-crystaUine, very porous and vesicular; some brecciated 
beds In upper, middle, and lower parte. Thickness 100-540 ft. Fosslla distinct 
from Niagara. Overlies Niagaro Is, and underlies Onondaga Salt group. 

S. Colvin, 189.n (State Univ. Iowa Lab. Nat. Hist. Bull., vol. 3, No. 3) and 1896 
(Iowa Geol. Surv. vol. 5, pp. 50-56), Leclaire Is. restricted to 80 tt . of generally 
heavy-bedded chertless, highly crystalline dol, underlying Anamosa Is. and over
lying Delaware Is. ; all included in Niagara. [This is deflnition that has since been 
followed In Iowa repts.] 

See a l so u n d e r Ootoer dol. 

A. C. Trowbridge, 1935 (Kept, 9th Ann, Field Cont, KOUH, Geol. Soc, p. 42). Type 
loc of LeClaire dol, (Leclaire, Scott Co,, Iowa) la Just across Miss, River from type 
loc. ot Port Byron Is. of HI. Fauna Is somewhat different from that of Port 
Byron, ond LeClaire strato hove reef structure, but the two fma, are probably of 
equlv, age, and Port Byron might prove more satisfactory than eorller term 
Leclaire. 

See a l so A. H . S u t t o n , p . 274 of 1935 book c i ted a b o v e : . P o r t B y r o n of 111. 

i nc ludes al l beds of SU. age in 111, above tlie Rac ine , a n d is m o r e n e a r l y = 

G o w e r r a t h e r t h a n L e c l a i r e of I o w a . [Sugges t s r e s t r i c t i n g L e c l a i r e t o 

" r e e f p h a s e of Gower , a n d r e t a i n i n g P o r t B y r o n for u s e in 111. See a l so 

1935 e n t r y u n d e r A n a m o s a dol . ] 

L e c o m p t o n l i m e s t o n e . ( I n S h a w n e e g roup , K a n s a s . ) 

L e c o m p t o n l i m e s t o n e m e m b e r (of S h a w n e e f o r m a t i o n , M i s s o u r i ) . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s , s o u t h e a s t e r n N e b r a s k a , c e n t r a l n o r t h e r n 

O k l a h o m a , n o r t h w e s t e r n Missour i , a n d s o u t h w e s t e r n I o w a . 

B. Howorth, 1895 (Kons, Univ, Quart., vol. 3, p, 278 and pi, opp, p. 290; Am. Jour, 
Scl,. 3d, vol, 50, pl. opp, p, 466), Lecompton Is.—Three fossUIferous lss, separated 
by thin shales. Thickness 25 ft. Overlain by 75 ft, ot sh, [Tecumseh ah. memb,], 
ond separated from underlying Oread Is. by a little more than 60 ft. of ah. 
[Kanwaka sh. memb.]. 

I s n o w t r e a t e d by U. S. Geol. S u r v e y a s a m e m b . of S h a w n e e fm. in Mo. 

a n d I o w a . In K a n s . t h e S h a w n e e is t r e a t e d a s a g r o u p a n d L e c o m p t o n 

Is. as: a fm. In n o r t h e r n (Jkla, i t is a rnemb, of P a w h u s k a fm. 

N a m e d for e x p o s u r e s a t Lecompton , D o u g l a s Co., K a n s . 

t L e c o m p t o n sha l e , 

P e n n s y l v a n i a n : E a s t e r n K a n s a s a n d n o r t h w e s t e r n Mis sou r i . 
E. Haworth, 1898 (Kans. Unlv, Geol. Surv, vol. 3, pp, 64, 94). Lecompton ahales.— 

Name sn.ggi?sted by G, I. .Vdams. Peralatent and heavy shales, 90 ft, thick, in 
places Containing much ss., in other places almoat no ss. Bosol memb, of Shawnee 
fm. Underlies Leconiption Is, and overlies Oread Is. 

P reoccup ied . Rep laced by K a n w a k a ,s/i., a c c o r d i n g to H . H i n d s a n d F . C. 

G r e e n e (1915) a n d R. C. Moore ( 1 9 3 6 ) . 

N a m e d for cxj iosurcs a t Lecomii tou, D o u g l a s Co. 
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tLecompton beds. 
Pennsylvanian: Ea.stern Kansas. 

L, C. Wooster, 1905 (The Carbf, rock system of Kona,), Lecompton beda.—Include 
Calhoun ahalea, Deer Creek Is., Tecumaeh shales, Lecompton la, and Kanwaka 
shales. 

Preoccupied and conflicts with established classiflcation. Includes lower 

half of Shawnee group. 

tLeda clay. 
A paleontologic term applied in early repts on Northeastern States to beds 

of marine clay, of so-called tChamplain period of Pleist. epoch (late Wis
consin), which are not all of same age but which are characterized by the 
fossil Leda truncata. 

Ledger dolomite. 
Lower Cambrian: Southeastern Pennsylvania. 

G. W. Stose and A. I. Jonaa, 1922 (Wash, Acad, Scl, Jour,, vol. 12, pp. 359, 363). 
Ledger dol.—Granulor gray to white dol,, mostly thick-bedded, some siliceous beds, 
which weather to rust-stained granular cherty layers. Thickness 1,000± ft, 
Uncon, underlies Elbrook dol, and overlies Kinzers fm. No fossils found, but 
Ledger, Kinzers, and underlying Vintage believed = Tomstown dol. Named for 
Ledger, Lancaster Co. 

L e d y a r d m e m b e r . ( I n L u d l o w v i l l e s h a l e ) 
Midd le D e v o n i a n : C e n t r a l a n d w e s t e r n N e w York . 

G, A. Cooper, 1930 (Am, Jour. Sci., 5th, vol. 19, pp, 218, 224, etc.). Ledyard memb. 
of LudlowvUle fm.—Black flssiie ah,, 100 ft, thick, overlying Centerfleld Is. (basal 
memb. of LudlowvUle) on Poines Creek, Ledyard Twp, Coyuga Lake. At type 
section Is characterized by Leiorhynchua laura and a fauna with a "Marcellua 
facies," Is Third Leiorhynchus zone of Clelond, Overloin by Wanakah memb. of 
Ludlowville fm. to W, and by contemp. Kings Ferry memb. to E, Can be traced 
from Cayuga Lake to Loke Erie, and is coextensive with Centerfleld Is. From 
Lake Erie to Geneaee Valley It la overlain by Strophalosia bed, 6 inches thick; 
from the Genesee to Coyuga Lake it la overlain by Pleurodictyum or Michelinia 
zone. At Lake Erie haa been erroneously called Skaneateles and Marcellus, but 
its true position above the Centerfield can be seen on Buffalo Creek htw. Blossom 
and Elma, 

B. Smith, 1935 (N- Y. State Mus. Bull. 300, p. 45). Writer has examined Ledyard 
type section and agrees with Cooper that the name is Inappropriate for Skaneateles 
Ijike region. 

See also Avery sh. 

Lee quartz diorite. 

Pre-Cambrian: Western Massachusetts and Connecticut. 

B. K, Emen^on, 1892 (U. S, G, S, Hawley sheet, I, c , proof sheets of geol, maps and 
text intended tor a geol, folio, but never completed and published In tha t form, 
although cited in U. S, G. S. Bull, 191, 1902), flrst used East Lee gneias. 

B. K. Emerson, 1898 (U. S. G. S, Mon, 29, p, 18), [East Lee black biotite-hornblende 
gneiss shown as older than Tyringham gneiss and younger than Hinsdale Is, On 
pp, 20 and 29-30 of Mon, 29 the fm, is colled Lee gneiss, and Is described os a 
heavy black hornblende or hornblende biotite gneiss,] 

B. K, Emer.son, 1917 (U, S. G, S. Bull. 597, p. 153 ond mop), Lee quartz diorite.— 
Black fine-grained heavy hornblende, hornblende-biotite, or biotlte-quortz diorite. 
Is bnlieved to be a contact zone of Becket gronite gneiss. Named for exposure 
in East Lee. 

Lee formation. (In Pottsville group.) 

Pennsylvanian: Southwestern Virginia and eastern Kentucky and Ten
nessee, 

M. R. Camphell, 1893 (U. S, G, S Bull, 111. pp, 28, 36). Lee cgl—Heavy ssa. and 
cgl,, shales, and cools, 1,200 to 1,600 fl, thick. At Big Stone Gap contains moaaive 
as. (Bee Bock), 95 ft. thick, a t top ; heavy cgl., 250 ft. thick, a t baae; and, in 
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middle, 566 ft. of ss. with a few thin heda of ah. Overliea Pennington sh, and 
underlies Norton tm. Ia basal fm. of Coal Measures In Bigstone Gap coal fleld 
of Vo. ond Ky, 

Basal fm. of Pottsville group. In east-central Tenn. the Lee Itself becomes 

a group, composed of (descending) Rockcastle ss., Vandever sh., Bonair 

ss., Whltwell sh., Sewanee cgl., and Gizzard fm. In some early Ky. repts 

the name Lee fm, was applied to all beds up to top of Corbin cgl. memb., 

but later repts place top of Lee at top of Rockcastle cgl. memb. This is 

U. S. Geol. Survey definUion. 

Named for Lee Co., Va. 

Leech River group. 

Carboniferous: Northwestern Washington (San Juan Islands) and British 

Columbia. 

C. H. Clapp, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p, 87). Leech River fm.. 
Upper Paleozoic (? ) , British Columbia, included In Victoria group, 

E. D, McLellan, 1924 (Am. Jour, Sci., 5th, vol. 8, p. 217). The upper part of Son 
Juan series, which will be referred to as Leech River group (G. M, Dawson Rept, 
on Reconn, of Leech River and vicinity: Geol, Sui-v. Connda, Rept, Prog. 1876—77, 
pp. 95-102, 1878), since It no doubt includes Clapp'a Leech River "fm,," Is com
poaed of black arglllites, achiata, tuffoceous graywackes, slates, and volcanics. 
Alao Includes occaalonal thin Is. beds containing the Penn, foraminlfer Fuaulina, 
and the argillltes have acattered thin aeama of semi-anthracite. Most of aedimentd . 
were derived from underlying Orcos group, the lower port of San Juan series. 
[In 1927 (Wash. Unlv. Pub, Geol,, vol, 2, p, 99) McLellan asaigned theae rocka 
to Perm,, Penn,, and upper Mi.ss., and stated that the basal graywackes, aeveral 
thousand ft. thick, are = Malahat volcanica of B. C ] 

Leesport limestone. 

Middle Ordovician: Southeastern Pennsylvania (Berks Ck)unty). 

G. W, stose ond A. I. Jonas, 1927 (Geol, Soc, Am, Bull., vol. 38, pp, 505-536), heca-
port Is.—The uppermoat beds ot the las. which underlie Martinsburg sh. from 
Steelton, Dauphin Co., to Leesport. Berks Co. Consists, generally, of thln-hedded 
dork slaty impure Is. containing fossils of probable lower Trenton age. Extensively 
quarried as "cement rock" to E., a t Schlemville, N. of Reading, Thickneaa a t 
Leesport, Berks Co,, 130 ft.; from Hummelatown to Womeladorf 81 tt. Best 
exposed ot Leesport, Berks Co, In general uncon. on Beekmantown dol., but from 
Hummelatown to Womelsdorf it is underlain by a considerable thicknesa of very 
pure, white, sugary marble and flne-grained blue la. believed to be of Stones Eiver 
age. 

G, W, Stose (personal communication). Leesport Is. is of Trenton age and is a 
calc. phase of Martinaburg sh. 

Leesville limestone member (of Harrodsburg limestone). 

Mississippian: Southern Indiana. 

P. B. Stockdale, 1929 (Ind, Acad, Scl, P roc , vol. 38, pp. 233-242). LeesviUe Is. 
memb. of Lower Harrodsburg Is.—Heavy coarse-grained blue-gray crystalline and 
crinoldal la., 1 '^ to 8 ft. thick, underlying Guthrie Creek memb. and overlying 
Eamp Creek memb. of Lower Harrodsburg Is. Named for exposures a t Leesvllle, 
on E. edge of Lawrence Co. 

Legion shale member. 

Pennsylvanian: Southeastern Nebraska, KansaSj and northern Oklahoma. 

G. E, Condra and C. E. Busby, 1933 (Nehr. Geol. Surv. Paper No. 1) . Legion ah. 
memb. of Orenola fm.—The newly established Grenola tm. is divided into following 
members (descending) : Neva Is,, Salem Point sh,. Burr la.. Legion .sh,, and SaUyards 
Is. The Legion sh. is largely gray argill, ah, with few foaslls in north, t>ecoming 
nearly black ot top N, ot Manhattan and at Elmdale, Kans, In central and 
aouthern Kana. it Is Indurated and more cole locally, with numerous pelecypods, 
some brachiopods, crinoids, Bryozoa, etc. In Oklo, It grades into red sandy sh. 
Thickness 4 to 8 tt. Type loc. cuta on U, S, Highway 40. ju.'it SW. of American 
Legion Golf Club grounda, about 1% mi. SW. of Manhattan, Kana. 

G, E. Condra, 1935, (See under Roca sh.) 
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Lego limestone member (of Wayne formation). 
SUurian (Niagaran): West-central Tennessee. 
A. F. Foerste, 1903 (Jour. Gcol., vol. 11, pp. 565, 578-582, 694). Lego or Louisville 

Is.—Lss., 30 to 45 tt. thick, overlying Waldron bed and underlying Dixon red cloys 
in Tenn. River Valley. Of Niagoron age. Occupies aame atrat. poaitlon as Louis
ville bed. Usually no sharp line btw. Lego Is. and overlying Dixon red clay. 
Lithologically the las. forming middle and lower parts of Lego bed often resemble 
Laurel bed so closely that when Intervening Waldron horizon can not be identified 
It Is Impossible to distinguish the Lego, In that caae the name Olenkirk Is. may 
he used to designate the combined Laurel-Lego section. 

N a m e d f o r Lego , D e c a t u r Co. 

t L e Gore l imes tone . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) : W e s t e r n M a r y l a n d ( F r e d e r i c k C o u n t y ) . 

G. W. Stose ond A. L Jonos, 1935 (Wosh. Acod. Scl. Jour., vol. 25, No. 12, pp, 564-
565). Le Core la.—A Is. of Ozarkian age that underlies Frederick Is. E. of Le Gore 
quarry. In a small triangular area a t N. edge of Frederick la. volley. Was 
erroneously called Beekmantown Is. in previous repta. 

G. W. Stose ond .\. I, Jonas abondoned this name in Jan. 1936, further collectlong of 
fossils proving that this Is. is same as Grove Is., and that it is of lower Beekmantown 
age. 

L e G r a n d beds . 
M i s s i s s i p p i a n : C e n t r a l n o r t h e r n I o w a ( M a r s h a l l , T a m a , a n d G r u n d y 

C o u n t i e s ) . 

C. R. Keyes, 1893 (Iowa Geol. Surv. vol. 1, p. 57). Le Orand beda.—Chiefly rather 
aoft, somewhat irregularly bedded huff Is., probably containing considerable mag
nesia, with blue calc ss. ot base. Thickness 80 ft. Exposed along lowo River and 
some of its tributaries. Probobly to be correlated with Burlington and Kinder
hook. 

S. W, Beyer, 1897 (lowo Geol. Surv. vol, 7, pp, 221-226). Le Orand beds in Marshall 
Co. consist of (descending) : 30 ft. of brown and gray subcrystalllne la,; 35 ft. of 
buff mag. Is,, cherty below ; 15 ft. of gray white oolite ; ond 20 ft, of argill. blue ss. 
Thicknesa 135 ft. They underlie MarshaUtown sh. and overlie Hannibal (?) sh., 
all of which are Included in Kinderhook group. 

F. M. Van Tuyl, 1925 (Iowa Geol..Surv. vol. 30, pp, 88-90). Le Orand beds nre prob
ably transitional from Kinderhook to lower BurUngton. 

L. R, Loudon, 1931 (lowo Geol. Surv. vol. 35, pp, 419-431), Le Orand beds belong 
to Hompton fm. They uncon. overUe English Elver fm. but it la highly probable 
that over greater part ot their area they lie uncon. on Sheffield tm. Thickness 80 
ft. Divided into 6 faunal zones, which correlate the beda with upper pnrt of 
Chapln memh., the Maynes Creek memb., and lower port of Eagle City memb. of 
Hampton fm, of other parta of central northern Iowa, The beds conalst of (de
scending) ; (1) Very thin-bedded brown la,, 10 ft, (Camarotoechia zone) ; (2) thin-
bedded hard brown Is, occasionally oolitic, 12 ft, (Spiriferina zone) ; (3) thln-
hedded brown banded Is,, 8 ft, (Cactocrinus zone) ; (4) hard brown crystnlline 
crinoldal Is., locally carrying chert nnd oolite. 18 ft. (OrophnoHnus zone) ; (5) 
moaaive, aoft, groy Is., chert ond calclte abundont. 16 ft, (Pachylocrinus zone) ; 
(6) mosslve white hord oolitic la,, 18 tt, (Schellwienella zone). No, 1 correlatea 
with lower part of Eagle City memb, ; Nos, 2 to 5 correlate with Maynes Creek 
memh,, and No. 6 correlatea with upper part ot Chapin menib. Occur along Iowa 
River In E. part ot Marshall Co, and W. part of Tamo Co., also in north-central 
port of MarshaU Co. and In S, part of Grundy Co. 

N a m e d fo r L e G r a n d , M a r s h a l ! Co. 

L e h i g h l i m e s t o n e . 
M i d d l e O r d o v i c i a n : N o r t h e a s t e r n P e n n s y l v a n i a ( L e h i g h a n d N o r t l i a m p t o n 

C o u n t i e s ) . 

B. C. Eckel, 1904 (U. S. G. S, Bull, 225, pp, 449. 450). Trenton Is. (Lehigh cement 
rook), underlies Hudson sh. and overlies Kittotlnny Is. in Lehigh dlst. of Pa. and 
N. J. Thickness 150 to 250 ft. 

P. B. Peck, 1911 (Pa, Topog, nnd Geol, Surv. Rept, No, 5, p, 30), Lehigh Is.—Shaly 
arglll. ls,,_ 0 to 200 ft. thick. Uncon. underlies Martinsburg sh, and overlies 
Nazareth Is. Reaches max, development where it crosses Lehigh River, I t ia the 
rock generally called "Cement Rock." Is unquestlonably = Treiiton of N. y . 
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L e h i g h Va l l ey c e m e n t rock. 
E. O. Uhich, 1911 (Geol. Soc Am. Bull., vol. 22, p. 663), 

E v i d e n t l y s a m e a s L e h i g h Is. of Peck . 

L e h m e r l i m e s t o n e m e m b e r . ( I n A d m i r e sha le . ) 

P e n n s y l v a n i a u : S o u t h e a s t e r n N e b r a s k a . 

G. E. Condra, 1935 (Nebr. Geol. Surv, Paper No, 8, pp, 5, 9), Lehmer Is.—Gray, 
usually weathering brownish, aoft, poroua; 3 to 4 ft. thick. Top memb. of Falla 
City Is. fm. Underlies West Branch sh, fm. and overliea Reserve ah, memb. ot 
Balls City la. fm. Is top bed ot old Lehmer quarry, 4 ml. SW. of FaUs City 
[Richardson Co.], Nebr. 

L e i d e c k e r s and . 

A s u b s u r f a c e sand , 25 f t t h i ck , of e a r l y P e n n . ( C h e r o k e e ) age , i n c e n t r a l 

e a s t e r n Okla. , w h i c h i s r e p o r t e d t o c o r r e s p o n d t o one of t h e s a n d s of 

D u t c h e r s a n d se r ies . I n B o y n t o n pool, M u s k o g e e Co., i t l ies a t 1,400 ft . 

dep th , t h e Booch s and a t 1,000 ft,, a n d t h e B o y n t o n s a n d a t 1,500 f t 

Le igh d o l o m i t e m e m b e r (of B i g h o r n d o l o m i t e ) . 
Upper Ordov ic ian ( R i c h m o n d ) : W e s t e r n W y o m i n g . 

Le igh dol. m e m b . of B i g h o r n dol. w a s a p p r o v e d fo r U. S. G. S. publ ica
t i o n s in J a n . 1916, h a v i n g been o r ig ina l ly s u b m i t t e d to U. S. G. S. by E . 
B l a c k w e l d e r in M a y 1913. I t composes m i d d l e p a r t of B i g h o r n dol . 
T h e flrst a p p e a r a n c e of Le igh in p r i n t a p p e a r s to b e in p a p e r by C. W . 
Toml inson , J o u r . Geol., 1917. 

C. W. Tomllnson, 1917 (Jour. Geol., vol. 25, pp. 118, 255-257). Bighorn dol is 
divisible into 9 members, of which membera Noa. 6 and 7 compose Leigh fm. 
Tbe lower memb. of the L«igh (No. 6, with a thickness of, 93 ft,) contains 
lowest Richmond fauna, and In western Wyo. (Crandall Creek, Dead Indian 
Creek, Teton Ronge, and Absaroka Range) It Is uncon, on memb. No, 5 (of 
Trenton age), with, on the two creeka mentioned, o basal breccia ot ita base. 
The upper memb, (No. 7) has a thickness ot 38 ft. and is uncon, with overlying 
memb, (No, 8), which Is,also ot Richmond age. Blackwelder (personal note) 
proposes recognition of members Nos. 6 and 7 In Teton Range, and of correspond
ing strata in Gros Ventre Range, as a distinct fm., to be called Leigh, from typi
cal development on/Leigh Creek, Teton Range. In view of fact that this group 
of strata, in It^x-fype loc, la hounded twth above and below by uncon., and la 
lithologlcolly-^tiulte distinct from underlying massive memb,, which Is not present 
In Teton River section, Its recognition as aeparate fm, seems justified. 

E. Blackwelder, 1918 (Wash, Acad. Sci. Jour., vol. 8, p. 419). Leigh dol. memb. 
of Bighorn Sol.—From Teton Range eastward at least to middle of Wind Elver 
Mtns and N. into Absaroka Range, the massive memh. of well-known Bighorn dol. 
Is Overlain by a thin but persistent layer which deserves special recognition. In 
almost every section It Is 30 to 40 ft. thick, and In most it not all localities It 
is limited both above and below by discon. Differs from rest of Bighorn in being 
characterized by thin, dense, and brittle fiaggy atrata with smooth milk-white 
aurfacea. Is dlscon, overlain by Darby fm. (Dev.). Although it oppcara generally 
to be borren of organic remalna, a characteristic fauna, consiatlng largely ot 
ostracods with aome pelecypods and gnatropods, haa been found a t , aeveral 
localities. This fauna Is assigned by Ulrlch and Kirk to Richmond horizon of 
lote Ord, The memh. Is named for Leigh Canyon, on W. slope of Teton Bange, 
for on S. side of that valley there are excellent exposures of the dol. in ita typi
cal condition. [Detailed aectlon ot Leigh dol. in .Wind Elver Range la given.] 

L e i g h t o n g r a y s h a l e m e m b e r (of P e m b r o k e f o r m a t i o n ) . 
S i l u r i a n ( p o s t - N i a g a r a n ) : S o u t h e a s t e r n Maine . 

E. S, Bastln ond H, S, Willloma, 1914 (U, S, G. S, Eaatport folio. No. 192, pp. 6-7), 
Leighton gray sh. memb.—Chiefly bluish gray ah. distinctly stratlfled; thin bedded; 
in mony placea forming flagatones. Only here and there doea It contain calc, 
layera. Some beda are largely flne volcanic dfibrla, which grade into dlatinctly 
tuffaceoua beds. Lower sh. 'memb. ot Pembroke fm. Separated from underlying 
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Edmunds fm. by diabase tuffs and flowa (the basal memb. of tbe Pembroke) and 
from overlying Hersey red sh. memb. by rhyoUte flowa and tuffa. Named for 
exposures on Leighton Neck, Pembroke Twp, Washington Co. 

tLeighton's Ck)ve series. 
Silurian: Southeastern Maine. 
N. S. Shaler, 1886 (Am. Jour. Sci., 3d, vol. 32, pp. 53, 66). L^hton/s Cove series 

consists In main ot shaiea, generally thin bedded and containing but little lime. 
About 200 ft. In thickneaa ia expoaed, but of this only upper half la toaalUferoua. 
FossUs [listed] show relation to CUnton and Niagara in N. Y. Included in 
Cobscook seriea. 

Beplaced by Leighton gray sh. memb. of Pembroke fm. 
Named for exposures at Leighton's Cove, Cobscook Bay dls t , E. coast 

of Washington Co. 

Lelpers limestone. 
Upper Ordovician (Maysville) : Western Tennessee. 
C. W. Hayes and E. 0. Ulrieh, 1903 (U. S. G. S. Columbia folio. No. 95, p. 2). 

Leipera fm.—Granular crystalline Is. In W. halt of quad., changing in E. part ot 
quad, to knotty earthy la. overlying certain shaly'and highly fosalllferoua beds, 
and there divisible into 8 members. Thickness 0 to 100 tt, Contalna Lorraine 
fosalls. Uncon. underUes Fernvale fm. and uncon. overllea Catheys la. 

In Waynesboro quad, is overlain by Arnheim Is. of Richmond group and 
underlain by Hermitage fm. 

Named for Lelpers Creek, Maury O). 

tLeipers Creek limestone. (In Richmond group.) 
Upper Ordovician: Western Tennessee. 
A. F. Foerste, 1901 (Geol. Soc. Am. Bull., vol. 12, pp. 432-433). LeipeTs Creek bed. 

Including the lsa. and claya carrying Eichmond group fauna. Conslats of a 
so-called marble bed (gray, crinoldal, and coralline rock, spotted with red and 
having a flesh-colored appearance, associated with red, gray, and green layers) 6 to 
10 ft. thick, overlain by about J3 ft. of clay ah. Similar beda occur near Fernvale 
Springa. Underilea Clinton Is. [In 1903 (Jour. Geol., vol. 11, pp. 41-43) Foerste 
excluded from hla Lelpers Creek la. the upper clay sh., which he correlated with 
the beds there named by him "Mannie sh."] 

I s lower par t of Fernvale fm., and name conflicts with later but better 
estabUshed name Leipers Is., which is of Maysville age. 

Named for exposures on Leipers Creek, Maury Co. 

Leitchfleld marl. (In Chester group.) 
Mississippian: Western central Kentucky. 
C. J. Norwoodj 1876 (Ky. Geol, Surv. vol. 1, n. aer., pt, 6, pp. 12, 18). Leitchfleld 

marla.—Green, purple, red, and blue marly ahalea, 25 to 00 tt. thick, in middle of 
Chester group. Separated from underlying Big CUfty ss. [not true "Big CUfty"] 
by 20 to 70 ft ot Is. and shaly ss. 

According to C. Butts (personal communication in 1918) the ss. referred 
to Is not the "Big Clifty," which is absent at Leitchfleld, but Is either 
Tar Springs ss. or Hardinsburg ss., both of which are present at 
Leitchfleld, and the marl described therefore lies in either Glen Dean 
Is. or Buffalo Wallow fm. According to P. N. Moore, 1878 (Ky. Geol. 
Surv., 2d ser., vol. 4, pt. 11, btw. pp. 423 and 444), 30 ft. of Leitch
fleld marls of Norwood are finely exposed in Buffalo Wallow, Hancock 
Co., about 3 ml. from Cloverport. 

Named for exposures at Leitchfleld, Grayson Co. 

Leitchfleld formation. (In Chester group.) 
Mississippian: Western Kentucky (Webster and Edmonson Counties). 
L. C. Glenn, 1922 (Ky. Geol. Surv., ser. 6, vol. 5, p. 60). Leitchfleld ^m.—Oldest 

rocks expoaed at surface In Webster Co. Thicknesa 400-600+ ft A aeries of 
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laa., sss., shaiea, and marly clay; shaiea believed to be of Leitchfleld age. Seemed 
not practical to auhdlvlde. Has been mapped aa one fm. called Leitchfleld. Under
lies CaseyvUIe fm. May all belong to Birdaville tm., or may represent Blrdaville 
nnd Tribune. Deep well on W. A. Duncan farm penetrated 598 ft. ot Mlsa. rocks 
and ended at top ot sa. that may be Cypreaa as. The Leitchfleld ia underlain by 
older (unexposed) Mlsa. Iss., saa., and ahales. 

J. M. Weller, 1927 (Ky. Geol. Surv., ser. 6, vol. 28, p. 136). Leitchfleld fm.— 
Greenish gray and variegated shaiea, 0 to 125 ft. thick, underlying Caseyville fm. 
and overlying (probably uncon.) Glen Dean Is. In Edmonson Co. In part of 
county is completely eroded away. Is some aa Buffalo Wallow fm. of Butta, 
except that Butts excluded Tor Springa BS. from Buffalo Wallow fm., but as this 
sa. ia only locally developed in Edmonson Co. It la here treated as basal memb. of 
Leitchfleld fm. 

Le i thsvUle f o r m a t i o n . 

Midd le a n d L o w e r C a m b r i a n : E a s t e r n P e n n s y l v a n i a (Leh igh Val ley 

d i s t r i c t ) . 

E. T. Wherry, 1909 (Sci., n. s., vol, 30, p. 416), LeithsvUle fm.—Gray dol, with 
abundant sandy and cherty layers and buff-colored sh, beds. Thicknesa 1,500 tt. 
Underilea Allentown Is. and overlies Hardyston qtzite. Assigned to Middle and 
Lower Camb. 

P r o b a b l y n a m e d for Lei thsvUle , N o r t h a m p t o n Co. 

L e m i e u x Creek f o r m a t i o n . 

C a r b o n i f e r o u s ( ? ) : B r i t i s h Co lumbia . 

J. F. Walker, 1931 (Canada Geol. Surv. Summ. Kept. 1930, pt. A, p . 181). 

L e m o n t a r g i l l a c e o u s l i m e s t o n e m e m b e r (of C a r l i m U m e s t o n e ) . 
L o w e r Ordov ic i an ((3hazy) : C e n t r a l P e n n s y l v a n i a ( B l a i r to C e n t e r 

C o u n t i e s ) . 

C. Butts, 1918 (Am. Jour. Scl., 4th, vol. 46, pp. 526, 633, 537). Lemont argill. 
la. memb.—Richly toaaillferoua la. forming top memb. of Carlim Is. Underlies 
Lowvllle Is. Carries Chazyan fauna, which correlates with Crown Point Is. 
of N. Y. Nomed for Lemont, near Stote College, Center Co. [Thickneaa 0 to 
105 f t ] 

L e n a p a h l i m e s t o n e . 
P e n n s y l v a n i a n : N o r t h e a s t e r n O k l a h o m a a n d s o u t h e r n K a n s a s . 

C. N. Gould, D: W. Ohern, and L. L. Hutchison, 1910 (Okla. State Univ. Research 
Bull. 3, pp. 6, 10, 11, 12). Lenapah la.—A Is. lying at opprox. horizon of Upper 
Parsons or CoffeyvlUe is. ot Kona. Basal memb. ot Sopulpa group. Eests on 
Tulsa group. 

D. W. Ohern, 1910 (Oklo. Stote Univ. Reseorch Bull, 4), Lenapah la., 8 to 20 f t 
thick, overllea Nowata sh. (top tm. ot Tulsa group) and underlies Curl fm. 

D. W. Ohern and R, E, Garrett, 1912 (Okla. Geol, Surv. Bull. 16). Lenapah la. 
nnderUes CoffeyvlUe fm. and overlies Nowata sh. Is well expoaed in quarry N. 
of Lenapah, Nowata Co., Okla, Not known to extend S. ot Nowata, Its position 
to S, being marked approx. hy Dawson coal. [This la commonly accepted defi
nition of Lenapah is.] 

I n K a n s . L e n a p a h Is. h a s been t r e a t e d a s t op m e m b . of P a r s o n s fm., w h i c h 
a s deflned w a s o v e r l a i n by D u d l e y sh . a n d u n d e r l a i n by B a n d e r a sh . 
B u t R. C. Moore h a s r ecen t ly a b a n d o n e d bo th D u d l e y a n d P a r s o n s , a n d 
t r e a t s L e n a p a h is . a s a d i s t i n c t fm. (See K a n s . Geol . Su rv . Bu l l . 22, 
1936.) T h e U. S. Geol . S u r v e y h a s no t ye t h a d occas ion to cons ide r 
t h e s e c h a n g e s in def lni t ions a n d class i f icat ion. 

L e n n e p s a n d s t o n e . (Of M o n t a n a g roup . ) 

U p p e r C r e t a c e o u s : C e n t r a l s o u t h e r n M o n t a n a ( L i t t l e Be l t M o u n t a i n s t o 
B i g h o r n C o u n t y ) . 

R. W. Stone and W. R. Calvert, 1910 (Econ, Geol,, vol, B, p, 746). Lennep s«.— 
Dark-colored aa, with intercalated ah, Thickneaa 250 to 400 tt, UnderUes I.ance 
fm. and overlies Bearpaw sh. Not deflnltely correlated with Fox HUls ss. Named 
for Lennep Station, oh C , M. & P. S, E. R,, a t N. end of Crazy Mtns. 
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L e n o i r l i m e s t o n e . (Of S tones R ive r g roup . ) 
L o w e r Ordov ic i an ( C h a z y ) : E a s t e r n Tennessee , n o r t h e r n A l a b a m a , a n d 

w e s t e r n y i r g i n i a . 

J. M. Safford nnd J. M. Klllebrew, 1876 (Elements of geol, of Tenn,, pp. 108, 123, 
130-131, i:i7). Lenoir Is.—Soft blue shaly fosslUferous Is. 100 to 600 ft. thick. 
Some aa Maclurea Is. of Rept. on geol, of Tenn. In W. part ot valley, next to 
Cumberland Plateau, la not aeparated from overlying la, hy any well-marked 
choractera, la ot Chazy age. Older than .Lebanon [Stonea River] group, Overllea 
Knox dol. 

T h e r e is no conclus ive ev idence to show w h e t h e r Moshe im Is. (U l r i eh , 
1911) w a s o r ig ina l ly i nc luded in Leno i r Is. or In K n o x dol . I t is uncon . 

. s e p a r a t e d f r o m over ly ing a n d u n d e r l y i n g beds , a u d acco rd ing to E . O. 
Ul r l ch a n d C. B u t t s i t differs f rom t h e L e n o i r in l i thology, color, a n d 
f a u n a , b u t is of Chazy age , a s is t h e Leno i r . Accord ing to A. K e i t h 
( p e r s o n a l c o m m u n i c a t i o n ) al l of t h e c h e r t l e s s l ss . w e r e exc luded f r o m 
t h e K n o x by Safford in h i s defini t ion a n d in h i s m a p p i n g . 

T h e L e n o i r Is. is n o w cons ide red by E. O. Ul r l ch a n d C. B u t t s t o be t op fm. 
of S tones R i v e r g r o u p of e a s t e r n T e n n . a n d w e s t e r n Va., w h e r e i t over
Ues Moshe im Is., a n d t h i s is adoi i ted definit ion of U. S. Geol. S u r v e y . 

N a m e d for e x p o s u r e s a t L e n o i r S t a t i o n , L o u d o n Co., T e n n . 

Lenore e ros ion cycle. 
P l e i s t o c e n e : C e n t r a l w e s t e r n W y o m i n g . 

E. Blackwelder, 1915 (Jour. Geol,, vol, 23, pp. 310, 319-340). Interglaclal 
erosion cycle following Bull Lake glacial atage and preceding PInednle ginclol 
atage. Valleya cut during this cycle locally accommodate ranches at Lenore. 

L e n o x l i m e s t o n e m e m b e r (of B i n g h a m q u a r t z i t e ) . 
P e n n s y l v a n i a n : C e n t r a l n o r t h e r n U t a h ( B i n g h a m d i s t r i c t ) . 

A. Keith, 1905 (U. S. G. S. P. P. 38, p. 37, map, aectlons). Lenox Is. memb. of 
Bingham qtzite.—In Lenox mine conalsts of dark alliceoua la., either bluish or 
blockish. Much of alllca Is In chert nodules and layers, but raore Is disseminated 
through Is. mass In microscopic grains. Top paases by sandy las. and marbles into 
overlying qtzites. Ahout 50 ft. below top Is o layer of Is, cgl. a few ft. thick. 
At 50 ft. below the cgl, are layers of qtzite thot grade through calc, ss. into 
the Isa. above and below. Thickness 200± ft, in Lenox mine but considerably 
less nt other places, [Sections show Lenox Is, as lying much lower than Jordaii 
is, memb, ot Bingham.] 

L e n o x d a l e m o r a i n e . 

Pleis tocei ie (Wiscons in s t a g e ) : W e s t e r n M a s s a c h u s e t t s ( B e r k s h i r e 

C o u n t y ) . (See P . B . T a y l o r , 1903, J o u r . Geol., vol. 11.) 

I^eon se r ies . 
U p p e r C a m b r i a n a n d L o w e r O r d o v i c i a n ( ? ) : C e n t r a l T e x a s . 
T. B, Comstock and E, T. Dumhlo, 1890 (Tex. Geol, Surv, 1st Ann, Rept., pl. 3, pp. 

Ixli, 295-301). Leon series.—Conslsta ot (deacendlng) : Compact la. (Hoover 
dlv.) ; sUiceous mag. laa. (Wyo div.) ; sondy, sholy, buff, sometimes yellow, dol, 
(Beaver dlv,). Overllea Katemcy aeries (Potadam) and underilea San Saba 
aeriea. 

I s a p a r t of E l l e n b u r g e r Is. 

N a m e d for Leon Creek, Mason Co. 

L e o n a f o r m a t i o n . 

P l e i s t o c e n e : S o u t h e r n T e x a s . 

R. T, HUI and T, W. Vaughan, 1898 (U, S. G. S, 18th Ann. Rept., pt. 2. pp. 253-
254, 275-276), Leona fm.—Pleist. flood-plain deposit of flne cole silt grading down 
into coarse gravel, composing flrst wide terrace ot Nueces and Leona Elvers be
low level ot Uvalde fm., ond flood-plain depoait extending W. from Uvalde, on 
Leona River, to Nueces River, May ultimately be correlated with Onion Creek marl 
ot central Tex. 

N a m e d for Leona R ive r , U v a l d e a n d Z a v a l l a Coun t i e s , 
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L e o n a r h y o l i t e . 

T e r t i a r y ( P l i o c e n e ? ) : W e s t e r n Ca l i fo rn i a ( S a n F r a n c i s c o r e g i o n ) , 
A, C. Lawson. 1914 (U, S, G, S. San Francisco folio. No. 193). LeOHo rhyolite.— 

Pyritic lava that forms a discontinuous belt along W, front ot Berkeley Hills, 
from Hamilton Gulch in Berkeley nearly to Decoto, a distance of 21 ml. 
Reaches max. width o Uttle S, ot Leona Heights, Alameda Co, Is in general 
an acidic or rhyolltic lovo, but Includes local ihassea of darker, more basic 
rock. Is ot about same age and some chemlcol composition os Northbrae rhyolite, 
but hos certoln physical differences. Thickness about 500 ft. Classified as Plio., 
but its age is not proved, and It may belong to some other series ot the Tert . 

L e o n a r d f o r m a t i o n . 
P e r m i a n : W e s t e r u T e x a s ( M a r a t h o n region, B r e w s t e r C o u n t y ) . 

J. A. Udden, C. L. Baker, and E. Boae, 1916 (Univ, Tex,, Bur, Econ. Geol, and Tech. 
Bull. 44, p,*51), Leonard fm.—In Leonard Mtn and to N. conslsta of (descend
ing) : (1) Thinly laminated yellowish ss. Interbedded with layers of gray Is., yel
low chert, and gray shales; (2) heavy and thinly bedded gray Is., in port con
glomeratic or containing pebbles of different sizes ; (3) ahales and soft sss. inter
bedded with 0 dark gray Is. ; (4) ot baae cgl. 20 to 200 tt, thick. Thickneaa of 
fm, 1,800 to 2,300 tt . Underlies Word fm. and uncon, overllea Haymond fm. 
(Penn,), [Included Hess fm. of later repts.] 

J. A, Udden, 1917 (Univ. Tex, Bull, 1753, pp, 43-46, pL 3). Leonard fni,—Upper 
600 tt. consists chiefly ot sh. Interca)ated with well-cemented calc-sh. brecciaa; In 
lower two-thirds lss, and cgls, are predominant, but cherty and sandy aholes are 
Interbedded, also some .ss, heda. Thickness 206 to 1,878 ft. in Gloss Mtns. Dis
tinguished from underlying Hess tm. hy regular development of bedding planes, by 
far less perfect sorting of clastic components, and by general abundance of fos
alls. Distinguished from overlying Woi'd tm. hy coarser and leas well sorted 
nature of its sands and by relatively less amcmnt of bituminous material in las. and 
sands. It makes greater part ot S. face of Leonard Mtn, 

P. B. nnd R. E, King, 1928 (Unlv. Tex, Bull, 2801), Lower half of beda provlalon-
nlly referred by Udden to Leonard fm, on Leonard Mtn ia in reality Hess, a tact 
suspected by Udden, 

P, B, King, 1931 (Univ. Tex. BuU. 3038, pp, 57-69). [See 1931 entry under Heaa 
fm.] Leonard fm. thins from W. to E. across Gloss Mtna, and can be divided 
into o western and an eastern facies. The W, facies is 1,800 ft. thick in vicinity 
ot Lenox, where it consists of lss., mostly In thin beds of radlolaria-beoring sili
ceous sholes and cherts, and of sss. and shnlea. The Is. and sa. beds are ntjarly all 
conglomeratic. Tbe E. facies as exposed E. of IIoss Canyon resembles the W. fa
des but is only 300 ft, thick. It is 900 ft, thick N. of Leonard Mtn, 7 mi. from 
Sullivan Peak, where It is 1,800 ft, thick. The E, and W, fades Interflnger, but the 
Hess and Leonard fms,, although In part contemp,, do not seem to Intergrade. 
Conformable with overlying Word fm, NE, of Word Kanch, hut W, of Leonard Mtu 
contact is not well enough exposed over distances great enough to furnish de
cisive evidence as tu relations. 

P. B. King, 1932 (Am. Jour. Sci., 5th, vol 24, pp, 337-354). There is good evi
dence to allow n partial lateral intergradation btw, Leonard and Hess fmg,, and 
even a probability that tho whole of one fm, is actually the lateral facies of the 
other. 

P. B, King, 1934 (Geol, Soc, Am. Bull., vol, 45, pp, 697-798), The Hess fm. of 
previous repta Is contemp, with and grades into lower part ot Leonard fm. It is 
therefore here designated Hess thin-bedded Is. memb. of Leonard fm. [This la 
deflnition of Leonard fm, now recognized by U, S, Geol, Survey,] 

F o r m s g r e a t e r p a r t of S, face of L e o n a r d Mtn , H e s s C a n y o n quad. , B r e w 

s t e r Co, 

t L e o p a r d s a n d s t o n e . 
I ' r e - C a m b r i a n ( K e w e e n a w a n ) : N o r t h e r n Mich igan . 

A. C, Lane, 1911 (Mich, Geol, and' Biol, Surv, Pub, 6, p, 456), The "Leopard" aaa. 
of old Hancock quarry underlie Nonesuch sh, group, 

tLeptauchenla be<ls. 
.\ paleontologic name that has been applied to Hpper part (Leptauchenia 

zoue) ot Brule clay (Olig.) of western Nebr. aud S. Dak. 
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L e q u i r e s a n d s t o n e m e m b e r (of McAles te r s h a l e ) . 

P e n n s y l v a n i a n : E a s t e r n O k l a h o m a (Muskogee , H a s k e l l , M c i n t o s h , a n d ad

j a c e n t c o u n t i e s ) . 

C. W. Wilson, Jr., 1935 (A. A, P. G. BuH., vol. 19, No. 4, pp, 503-520). Lequire 
aa. memb. of McAlester sh.—Massive s s . : inedlum texture; friable ; brown to gniy ; 
plant remains. Thickness in Mu,skogee-Porum area 12 to 25 ft. Lies 8 to 40 tt . 
above Warner as. memb. and 40 tt. below Cameron ss. memb. Named for ex
posure o little N. ot Lequire, sees. 4 and 5, T. 7 N., E. 22 E,, and sees, 32, 33, and 
34, T. 8 N., E. 22 E. 

L e r a y l i m e s t o n e m e m b e r (of Lowvi l l e l i m e s t o n e ) . -
Midd le O r d o v i c i a n : C e n t r a l to e a s t e r n N e w York. 

R. Ruedemann, 1910 (N, Y, Slate Mus, Bull, 138, p, 72), mentioned tho "cherty Is, 
or the Leroy [misprint for Leroy] memb. ot the Lowville fm," 

R. Rued'eraonn, 1010 (N, Y, State Mus, Bull, 145, pp. 79-90, 97). Leray Is. memb.— 
The uppermost part of Low.ville beds, which has been mentioned hy earlier authors 
as "cherty beds," has been found by Professor Cushing and writer to be quite dis
tinct from typical Lowvllle beds and separated from them by uncon. It has for 
tha t reason been here distinguished as a subdivision under nome Leray la. Under
lies Watertown Is. and rests on lower part ot Lowvllle fm., here called Lowville 
Is. s. sir. Named for exposures In town of Leray [Leroyvllle, Jefferaon Co., accord
ing to W. Goldring, 1931 rept. cited below]. 

See f u r t h e r e x p l a n a t i o n u n d e r Lowvi l l e Is., o t w h i c h L e r a y Is. c o n s t i t u t e s 
t op memb. , a c c o r d i n g to p r e s e n t c lassif icat ion of U. S. Geol. S u r v e y a n d 
N. Y, S t a t e S u r v e y ( W . Goldr ing , 1931, N . Y. S t a t e Mus . H d b . 1 0 ) . 

•fLeroux fo rma t ion . 
U p p e r T r i a s s i c : N o r t h e r n Ar izona . 

L. F. Ward, 1901 (Am, Jour. Sd,, 4th, vol, 12, pp. 401-413). Le Roux beda.— 
Conaiat ot (descending) : Calc. marla. sometimes worn Into buttes, 200 ft, ; mortar 
beds, 80 ft. ; Is. ledge. 20 ft , ; ss. ledge, 100 ft.; and variegated marls, arglll. and 
calc, 400 ft. Underlie Painted Desert beds and rest on Shinarump cgl. 

I s u p p e r p a r t of Ch in le fm. of p r e s e n t n o m e n c l a t u r e . See U. S. G. S. P . P . 

93, 1917, by H . E . Gregory . 

Naraed for L e R o u x W a s h , Nava jo Co. 

t L e R o y s h a l e . 

P e n n s y l v a n i a n : E a s t e r n K a n s a s . 

E. Haworth and M. Z, Kirk, 1894 (Kons, Unlv, Quart., vol, 2, p, 110). Le Roy ahales.— 
Sh. and as., 150 f t thick, underlying Burlington or Gornett Is. and overlying 
Carlyle Is. In section along Neosho River from Indlon Territory to White City, 
Kana, 

I n b r o a d sense in which n a m e w a s s u b s e q u e n t l y used i t r e p r e s e n t s a l l of 
D o u g l a s g r o u p as o r i g i n a l l y defined except . O r e a d I s . ; in r e s t r i c t e d sense 
i t is s a m e a s W e s t o n sh . 

E. C. Moore, 1936 (Kons. Geol. Surv. BuU. 22, pp. 139, 140, 146, 152), tLeEoy ah, 
of Haworth and Kirk (1894) included Weston sh., latan Is., Stranger fm., and 
Baskell Is., and ia diacarded. 

N a m e d for d e v e l o p m e n t in v ic in i ty of LeRoy, Coffey Co. 

L e R o y m o r a i n e . 

P le i s tocene (Wiscons in s t a g e ) : N o r t h e a s t e r n I l l inois . R e g a r d e d a s p rob-
a b l y = C e r r o G o r d o m o r a i n e . 

L e s t e r l imes tone m e m b e r (of D o m l c k H i l l s f o r m a t i o n ) . 

P e n n s y l v a n i a n : C e n t r a l s o u t h e r n O k l a h o m a ( C a r t e r C o u n t y ) . 

C. W. Tomllnson, 1928 (Okla, Geol, Surv, Bull, 40Z, p, 14), [See under Boatwick 
memb.] 
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C. W. Tomllnaon, 1929 (Okla. Gcol. Surv. BuU. 46, pp. 32-33). Above Bostwlck 
memb. of Dornick HiUs fm. occur 5 or 6 richly foaslliferous lss., which were In
cluded by Goldston in bis Cup Coral memb. to N. of Ardmore, but in his Deese 
memb. to S. of Ardmore. The loweat ot these which is substantial enough to be 
mappable for considerable distances is called Lester la. memb., from a good exposure 
on D. B./Lester farm beside the paved highway, about 800 ft. S. of NB. cor. aec. 
13, T. 4 3 , K. 1 E. I t ia white, rather coarsely crystalUne, and carries consider
able oolite a t type loc, but much leaa. elsewhere. Max. thickness 2 0 + ft. This 
is. a t type loc was mapped by Goldston as Otterville, Interval btw. Bostwlck and 
Lester members N. of Ardmore la 400 to 500 ft., but to S. Increases to twice this 
figure. Included in this interval are-2 or 3 other highly foasiUferous lsa. from a 
few in. to 2 ft. thick. 

Les t e r R i v e r g r o u p . 

P r e - C a m b r l a n ( K e w e e n a w a n ) : N o r t h e a s t e r n M i n n e s o t a . 

E. D. Irving, 1883 (U. S. G. S. 3d An?. Rept., pl. 14, pp. 143-146). Lester River 
group.—Succession of heavy diatlnct beds of flne-grained brown rocks, largely of 
"aahlied" type; some diabaae porphyrites, ordinary dlaboaes. two or three belts ot 
granite porphyry ; amygdalolds almost unknown, and no detrltal materiaL Thick
ness 2,600 ft. Included In Keweenaw series. OverUes Duluth group and under
lies Agate Boy group. 

N a m e d fo r e x p o s u r e s on L e s t e r R ive r , Minn. 

t L e s u e u r do lomi t e . 
U p p e r C a m b r i a n o r L o w e r O r d o v i c i a n : S o u t h e a s t e r n M i s s o u r i . 

C. R. Keyes, 1895 (Mo. Geol. Surv. Sheet Rept, No. 4 (vol 9 ) , pp, 18, 52-63). 
Leaueur dol—Very cherty dol., 250 tt, thick, overlying Fredericktown Is. and 
underlying Recent olluvium in Mine La Motte dist. 

C. R. Keyes, 1901 (Am. GeoL, vol, 28, pp. 51-53). Le Sueur dol (Keyes, 1895) 
represents only lower third of Winslow's (1896) Potosl la., and It is doubtful It It 
occurs a t all In Potoai Ie, farther N. near typical Potosl locaUty. 

E. M. Shepard, 1904 (Bradley Geol. Field Sta, Drury Coll. Bull., vol. 1, p t 1, pp. 
41—42). Lesueur la., 200 ft. thick, overlies Fredericktown Is. and underUea Decatur
viUe Is. ( = Proctor Is,). 

H. F. Bahj and E. O. UU-lch, 1905 (U. S. G. S. BuU. 260, p. 234, and Bull. 267, p. 
12). Leaueur la. la = Gasconade Is. [broad sense], which overUes Elvins tm. and 
underlies Roubidoux fra, [Same deflnition waa given hy G. H. Scherer, 190S 
(Bradley Geol, BMeld Sta. Drury CoU. BuU., vol. 1, pt. 2, p. 67).] 

C. [R.] Keyes, 1915 (Iowa Acad, Sci, Proc, vol. 22, p. 254). Le Bueur doL, 250 f t 
thick, ia older than Davis fm, and overlies Fredericktown Is, 

J . Bridge, 1930 (personal communication). Leaueur dol. Includes some Gasconade a t 
top and Eminence and Potosl at base, with Proctor dol. and Ounter ss. absent in 
Lesueur region. 

N a m e d fo r L e s u e u r Hi l l , St . F r a n c o i s Co. 

L e t c h w o r t h sha le . 
U p p e r D e v o n i a n : W e s t e r n N e w Y o r k (Genesee R i v e r r e g i o n ) . 

G. H. Chadwick, 1933 (Pan-Am, Geol., vol, 60, No, 2, pp. 96-99, 193). I am propos
ing now to reatrict Oardeau to that part that Is common to Clarke's and Hall's 
usages, calling oil those shales that Hail Included in his original Portage, but 
which Clarke transferred to the Gordeau, namely, those beginning with Table 
Rock sa, at top ot lower Portage Falls, by the new name Letchworih ah., derived 
from Letchworth Park (State reservation) [SW. of Mount Morria, in Livingston 
Co.], In which they ore completely displayed. 7'aiile Rock sa. Is basol stratum of 
this sh,, which underlies Portage (Nunda) as. in type aectlon of Portage on 
Genesee River. 

G. H. Chadwick, 1935 (Geol Soc, Am, BuU., vol. 46, No. 2, p. 362), included this 
ah. in Chemung group. 

L e v a n n a sha le . ( I n H a m i l t o n f o r m a t i o n . ) 
M i d d l e D e v o n i a n : W e s t e r n a n d c e n t r a l N e w York . 

G. A. Cooper, 1930 (Am. Jour. Scl.. 5th, vol. 19, pp. 217-F). Levanna eh. la here 
proposed for the sh. htw. Stafford or MottvUle memb. ot Skaneateles fm. and 
Centerfleld memb. of LudlowvlUe tm., where it is essentially the "Marcellus or 
Leiorhynchus fades" ot Skaneateles tm. and can not he differentiated into members. 
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Clarke In 1903 proposed Shaffer sh. for Skaneateles equiv. on Schaffer Creek. But 
Shaffer sh. only represents part of the Skaneateles; the sh. is poorly exposed 
along thia creek; and Shaffer sh. la dropped in favor of Levanna ah., taken from 
a locality where the rocks ore better exposed ond. the section is complete. The 
Levanna memb. extends from Cayuga Lake to Lake Erie. I t is mostly dark gray 
or black sh, characterized by tauno with o Marcellus focies. To W, black sh. 
increases. To E. ot type section (in Skaneateles Lake region) the Levanna can be 
divided Into severol members. I t Is Second Leiorhynchua zone ot Clelnnd. Thick
ness 4 5 ± f t . (at Loke Erie) to 2S0± ft. (at Seneca Lake), [His diagrams show 
that his Levanno sh, comprises all ot Skaneateles sh, except -Stafford Is, (3 to 15 
ft. thick) at base, which has heretofore been included In Marcellus ah. Probably 
named for Levanna, Cayuga Co.] 

T h i s i s only r eco rd of t h i s n a m e . 

t L e v a n t se r ies . 

N o n g e o g r a p h i c n a m e In t roduced by H. D. R o g e r s (Am. J o u r . Sci., 1st , vol . 
47, pp . 153-158, 1844) to i nc lude " w a t e r l i m e fm." of N . Y. a t t o p a n d 
al l i n t e r v e n i n g rocks to b a s e of M e d i n a g r o u p of N. Y. Redefined by 
Roge r s in 1858 (Geol. Pa . , vol. 1, pp: 105, 126-131, 271-I-, a n d vol. 2, p. 753) 
a n d r e s t r i c t e d t o M e d i n a g r o u p a n d One ida cgl. D iv ided in to (descend
ing ) : L e v a n t w h i t e ss. 450 f t t h i c k (d iv i s ions I I , I I I , a n d I V of M e d i n a 
s s . of N . Y.) ; L e v a n t r e d ss . ( l o w e s t m e m b . of d iv . I of M e d i n a ss . of 
N . Y . ) , 500-700 ft . t h i ck in C e n t r e a n d H u n t i n g d o n Coun t i e s , P a . ; a n d 
L e v a n t g r a y ss . ( O n e i d a cgl . of N . Y . ) , 250-400 ft . t h i c k in C e n t r e a n d 
H u n t i n g d o n Coun t i e s . 

N a m e d t o i n d i c a t e " s u n r i s e per iod of g r e a t A p p a l a c h i a n Pa l aeozo ic d a y , " 
a c c o r d i n g t o Rogers , 1844 c i t a t ion . 

t L e v a n t s a n d s t o n e . 
See u n d e r t L e v a n t se r ies . 

L e v e r e t t b recc ia . 
U p p e r T r i a s s i c : W e s t e r n M a s s a c h u s e t t s ( S u n d e r l a n d ) . 

D. D, Reynolds ond D. H. Leavltt, 1927 (Am. Jour. Sci., 5th, vol, 13, pp, 167-171). 
Leverett breccia.—A typlcol breccia, unlike any other encountered in Conn, Valley. 
Forms core of E. scarp of Mount Toby, Just W. of old station, with height of 
obout 200 ft. and width of about % ml, Ahout 70 percent of fm. conslsta of a 
dark fine-grnlned metamorphlc rock, which in placea composes all of deposit. 
Elsewhere there are basic .schists, a gray granite, a pink coarse-grained granite, 
and small amounta of quartz. Color gray to block. Contains no trace of water 
action. Grades into Mount Toby cgi. through a reddish transition zone. Is be
lieved to be a talus breccia in midst of alluvial fan forming Mount Toby cgl. 
Named for nearest town. 

L e v i a s l i m e s t o n e m e m b e r (of Ste . Genev ieve l i m e s t o n e ) . 

M i s s i s s i p p i a n : W e s t e r n K e n t u c k y a n d a d j a c e n t p a r t of s o u t h e r n I l l inois . 

A. H. Sutton and J. M, Weller, 19.32 (Jour. Geol,, vol, 40, No. 5, pp. 430, 439). 
The Ohara os originolly deflned should not be considered a strot. unit, because 
i t transgressea on important uncon, nnd ia capable of easy subdivision. The 
part that has been termed "Upper Ohoro" is strictly = the Eenoult of 111. The 
"Lower Ohora" Is a well-defined memb. of the Ste. Genevieve and is worthy of 
a distinctive name. Were It not for persistent use of Ohora by Butts and Ulrlch 
for beds of Eenault age In weatern Ky. and probably elsewhere, thia-name might 
be redefined and restricted to lower port of original memb. Under the circum
stances, however much the writers regret doing so, it seems advisable to reject 
Ohara as a name mode useless by nearly 30 yeora of misinterpretation, and the 
name Levias, with type loc. Just E. ot town of t ha t name in Crittenden Co., Ky., 
is now propoaed for uppermoat memb. of the Ste. Oenevieve htw. Eoslclare ss. 
[below] and Renault fm. [above] in western Ky. and adjacent part of southern IIL 
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Lev i s f o r m a t i o n . 

O r d o v i c i a n a n d C a m b r i a n : Quebec. 

W. E, Logan, 1863 (Canada Geol. Surv. Eept. 1843-63, pp. 225-297). Levia fm.— 
Lower SU.; eastern Canada; exact synonym of Caldferoas; Included In Quebec 
group. 

C a n a d a (Jeol. S u r v . r e p t s c o n t i n u e d t o Inc lude t h i s fm. in Ord . , b u t W . A. 

P a r k s , 1931 (Geol . Soc. Am. BuU., vol. 42, p . 7 8 8 ) , sugges t ed C a m b . ( ? ) 

age . 

T h e pa l eon to log i s t s of U. S. Geol. S u r v e y i n t e r p r e t t h e f a u n a s of L e v i s fm. 
a s L o w e r Ord . a n d U p p e r C a m b . 

Lev i s sha l e . 

D e v o n i a n : Quebe( \ 

J. F. McMahon, 1933 (Canada Dept. Mines, Mines BranchkPub. 726, p. 66) . Levia ah., 
Devonian, (Juebec. 

tLevyvUle f o r m a t i o n . 

Eocene (upper): Northern Florida. 
L. C. Johnson, 1888 (Am. Jour. Scl., 3d, vol. 36, pp. 280-2.36). LevyviUe fm.— 
. Possibly these Irregular deposits may be remnants ot Nummulitic Is., which is 

really in s tratum overlying the Vicksburg rocks, well seen a t old Iron works near 
LevyviUe, Levy Co. At Levyvllle It la a beautiful soft porous building stone, 
about 20 ft. thick, which was utilized in erection ot Confederate Iron-works. It 
la often struck in artesian borings and easily identified by the peculiar nnmmulltes. 
I t has a greater thickness under the Neocene fms. to E. In these western regions 
it has probobly. suffered general removal by erosion. Apparently conformable in 
deposition with the Vicksburg atage ; the Levyvllle fm. is evidently not Identical 
with It, and demands a further Investigation. I t is a mistake, however, to suppose 
that this Nummulitic fm. everywhere hides the Vicksburg rocka of the Orbitoidea 
ManteUi, or ever did overlie the whole of it. Numerous exposures prove the 
contrary. In mony pieces, especially In Alachua Co. and northward, the outcrops 
can not be dlstlngidshed from the rocks of Vicksburg and of the Chickasawhay, 
Miss. 

N o w c o n s i d e r e d t o b e s a m e a s Oca l a is . , a n d o lde r t h a n V i c k s b u r g g r o u p , 

w h i c h i t w a s o r ig ina l l y supposed t o over l ie . 

L e w e s R i v e r s e r i e s . 

T r l a s s i c : C a n a d a ( Y u k o n ) . 

E. J. Lees, 1934 (Eoy. Canadian Inst. Trans., vol. 20, pt. 1) . 

L e w i s s h a l e . 

U p p e r C r e t a c e o u s (of M o n t a n a a g e ) : W e s t e r n Co lo rado , n o r t h w e s t e r n N e w 

Mexico , s o u t h e r n a n d c e n t r a l W y o m i n g . 

W. Cross and A. C. Spencer, 1899 (U. S. G. S, La Plata folio. No. 60). Lewia ah.— 
A aeriea of more or leaa sandy aholes and clays, of gray or drab color, very almllar 
lu choracter to Mancoa ah. Includes, In varying abundance, thin calc, lenses or 
concretions of Impure Is. Only 200 or 300 tt. of fm. now remains in this quad., 
but in adjoining Durango quad, the entire thlckneas of 2,000 ft. is exposed. Eests 
on Mesaverde fm. It occura as a band btw. the Mesaverde and Piedra [not deflned 
in this or any subsequent rept. by Croaa; probably refers to deposits later called 
"Laramie fm." in this area] fms. as far as theae divisions ot the Cret. have been 
traced In this par t ot Colo. Is the "Sand Shale Group" of Holmea' general section 
ot SW. Colo, [which was deflned os overlain by Pictured Cliffs as.]. In thia quad, 
it Is overlain by Pleist, gravela. Named for occurrence at Fort Lewis, in La Plata 
Valley [sec, 3, T. 34 N., R. 11 W., La Plato Co.]. I ts foaslls are ot Pierre age. 

N. M. Fenneman and H. S. Gale, 1906 (U. S. G. S. Bull. 297). In Yampn coal fleld 
of NW. Colo, the beda here called Lewis sh. consist ot 1,000 to 2,000 ft. of soft 
dork-grny or black cloy ah., with layers or lenticular beds of a compact blue is. 
and secondary calclte seams. They grode, through rapid transition, into over
lying Laramie fm. [so-called] and Into underlying Mesaverde fm., and are thought 
to be entirely analogous to typical Lewia sh. of SW. Colo. The entire fm. is of 
late Montana age. 
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J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134). The marine Lewis sh, of N. aide ot 
San Juan Basin of SW. Colo, is in part contemp. with major upper par t of Mesa
verde group of W. and S. sides of that bosln and ia in port younger. It con be 
traced contlnuoualy some distance N. from type loc , and except tor some Inter
ruptions on E. side has been identifled clear around San Juan Basin. I t haa not 
been Identified, If present, to W., S., or E. of San Juan Basin. The time interval 
of typical Lewia sh. ia unqueationably repreaented outside of San Juan Basin by 
sediments that cover wide areas. It is impossible, however, to fix upon its equlv. 
exactly. In a general way it la synchronous with some port ot middle and upper 
portions of Pierre sh. to B. of Rocky Mtns, hut more exact correlation must wait 
upon a more detailed knowledge ot tbe ranges of species within the Montana 
group. The ao-called Lewis sh. ot varloua par t s of Wyo, certainly is not the 
sarae as Lewis sh. of San Juan Basin. In Wyo., at several localities, the upper 
part of the fm. contains a true Fox Hills fauna, loter than fauna ot any part of 
Lewis sb. or Pictured Cliffs sa. ot San Juan Baain, and it doea not fit the lithologic 
deflnition of Lewia ah., becauae -it contain^ at many places thick fresh-water 
deposits with coal beds and heavy ssa. 

t L e w i s s e r i e s . 
A t e r m app l i ed by R. A. D a l y ( C a n a d a D e p t . I n t . R e p t . Chief As t . 1910, 

vol. 2, p . 49, t a b l e opp. p . 178, 1913) t o rocks in L e w i s R a n g e ( M o n t a n a -
B r i t i s h C o l u m b i a ) whlcl i h e a s s igned chiefly t o L o w e r , Midd le , a n d U p p e r 
Camb . , b u t w h i c h h e c o r r e l a t e d w i t h rocks classified by U. S. Geol . S u r v e y 
a s p r e - C a m b . I n c l u d e s K i n t l a a r g i l l i t e ( a t t o p ) d o w n to W a t e r t o n dol . 
( a t b a s e ) , t h e l a t t e r no t k n o w n t o b e p r e s e n t in Mont . 

f L e w i s b u r g l i m e s t o n e . 

Mis s i s s ipp i an : V i r g i n i a a n d W e s t V i r g i n i a . 

W. M, Fontaine, 1876 (Am. Jour. Scl., 3d, vol. 11, pp. 276-284, 374-384). Umbral 
or Lewisburg la., the base ot the Umbral series ot New Elver region, W. Va. Is 
more than 822 ft. thick. Eests on Veapertlne seriea and Is overialn by 320 ft. of 
blood-red shales and ass. 

W. M. Fontaine, 1877 (Am. Jonr. Sci., 3d, vol. 13, pp. 37-^8, 115-123). The Lewis
burg or Lower Carbf. Is. is absent in Pa. I t Is probably=St. Louia and Chester 
groups. Eogers put it In his Umbral. I t rests on Vespertine or No. X group. 
Along Greenbrier Biver it is underlain by 250 ft. of red beds wblch Ue on the 

. coal-hearing memb. of the Vespertine. 
C. A. Ashburner, 1877 (Am. Phil. Soc. P r o c , vol. 16, pp. 521, 536), reported 49 f t 

ot Lewisburg Is. in Pa., and stated that in Greenbrier Mtn, Pocahontas Co., 
W. Va., It Is 822 ft. thick. 

S a m e a s G r e e n b r i e r is . , t h e b e t t e r - e s t a b l i s h e d a h d c o m m o n l y accep ted n a m e . 
P r o b a b l y n a m e d for L e w i s b u r g , G r e e n b r i e r Co., W . Va . 

f L e w i s b u r g g r o u p . 

U p p e r T r l a s s i c : C e n t r a l s o u t h e r n P e n n s y l v a n i a ( D a u p h i n a n d York 

C o u n t i e s ) . 
G. H. Ashley, 1931 (Topog. and Geol. Surv.-Pa. Bull. G,, p. 77). Lewisburg group.— 

Soft red ah. with some red ss., 3,500 tt. thick, underlying Lisbon group and over
lying Conewago group in Dauphin and York Counties. All of Upper Tr. age. 
[Credited to [M. H.] BIsaell. "Lewisburg" (preoccupied) la apparently a misprint 
for Lewisberry and "Lisbon" (preoccupied) is apparently a misprint tor Lisburn. 
When the Triassic of New Cumberland quad. (In which occur the geographic 
features lAsbum and Lewisberry) was differentiated for 1931 geol. map of Pa. 
these rocks were Included In Gettysburg ah.] 

L e w l s p o r t Umes tone . 
P e n n s y l v a n i a n : W e s t e r n K e n t u c k y ( H a n c o c k C o u n t y ) . 

D. B. Chisholm, 1931 (Ky. Geol. Snrv., ser. 6, vol. 41, pp. 221, 225). Lewispori Is.— 
Lies near top of Tradewater fm. In Hancock Co., Ky. Present a t many places in 
connty. Bests on Lewlsport coal. Is overlain by 90 ft. of shales and sss. in which 
are Interbedded 1 or 2 thin coals. Very fossUIferous, and of same color and 
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physical characteristics, both when freah and weathered, as Lead Creek Is., which 
lies 85 ft. lower in Tradewater tm. FossUs not so large as those in Lead Creek Is. 
[Probably named for Lewlaport, Hancock Co.] 

Lewis Run sand. 
Drillers' name for a sand in Bradford d i s t , McKean (3o., NW. Pa., lying 

60 or 70 ft. below 3d Bradford sand and 70 or 80 ft. alwve 1st Kane sand. 
PTObaMy=Windfall sand, which Is called the Fourth in NE. part of Brad
ford dist. These sands do not seem to occur outside Bradford dist. (See 
Pa. Geol. Surv., 4th ser.. Bull. M19, 1933, pis. 17, 20, p. 28.) 

tLewiston shale. 
Upper Ordovician (Richmond) : Western New York and Ontario. 
G. H. Chadwick, 1908 (Scl., n. s., vol. 28, pp. 346-348). LeuHston ah. (Richmond).— 

The "lower Medina" of [C. A.] Hartnagel's early deacriptiona. Is true time equiv. 
of Richmond beda. Theae shales are continuous with underlying Oswego as., ot 
Lorraine dlv., and underlie, with suggestion of dlacon., true Medina aa. [Medina 
reatricted]. 

Replaced by Queenston sh., which has slight priority of publication. 
Named for exposures at Lewiston, Niagara Co., N. Y. 

Lewlston limestone. 
Devonian and SUurian: Appalachian region. 
See Lewlstown Is. 

Lewlstown limestone. 

Devonian and SUurian: C!entral Pennsylvania. 
F. Piatt, 1876 (2d Pa. GeoL Surv. Bept. H, pp. 1-9). Lewistown la. Included In 

Lower Helderberg aeriea. Underlies Oriskany ss. and overlies Waterllme seriea. 
[Aa thus deflned tbe name applied to rocks now called Helderberg group and 
differentiated into several named fms., but as uaed In some repts it Included beds 
of Cayuga age.] 

J. P. Lesley, 1878 (2d Pa. GeoL Surv. Rept. F, pp. xvU-xxxU). Lower Helderberg 
Is. divided into Lewtatown la. ah. and Lewistown la., the latter resting on the 
Waterllme. The Lewlstown Is. consists of heavy bed of subcrystalUne bluish 
gray Is. ; in aome placea it carriea a bed Df chert at top. The Is. is 185 ft. thick 
at Lewistown [Mifflin Co.], 215 ft. thick at McVeytown, and only 35 ft. thick at 
Mount Union. 

This Is. h i s also been called "Lewlston Is." In parts of central Pa. it has 
been divided into several named units. (See Pa. chart.) 

Lewistown limestone shale. 
Lower Devonian: Central Pennsylvania. 
J. P. Lesley, 1878 (2d Pa. Geol. Surv, Rept, F, pp, ivii-xxxii). Lower Helderberg 

la. divided into (deacendlng) Lewistown Is. sh. and Lewlatown la. The Leioiatown 
Is. sh. consiata of o shaly Is., on arglll, and in part siliceous ah,, with aome thin 
beds of hard blue la. It Is 140 ft, thick at Lewistown [Mifllln Co,). 130 tt. thick 
at McVeytown, and 18 ( ?) ft, thick at Mount Union, Underlies Oriskany shales. 

tLewlstown chert lentil. 
Lower Devonian: Northeastern West Virginia, 
N. H, Darton and J. A, Toff. 1896 (U, S, G. S, Piedmont folio. No, 28), Lewistown 

chert-lentil—Cherty Is,, 130 to 300 ft. thiek, forming top menib, of l.ewlatown Is. 
Underlies Monterey [Rldgeley] ss. 

Apparently same as Shriver chert. 

Lewisville marine member (of Woodbine sand) . 
Upper Cretaceous (Gulf series) : Northeastern Texas. 
R. T. Hlll, 1901 (U. S. G. S. 21st Ann, Rept,, pt, 7, pp, 114-115, 297). LewisvUle 

beda.—Lignitic sandy cloys and sands, frequently accompanied by sulphate of Iron, 
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mag. salts, etc. Thickness not determined. Middle part of Woodbine sand. Re
places "Timber Creek bed." Overllea Dexter sands and underilea less ferruginous 
sands and clays composing upi)er part of Woodbine. [The latter ferruginous sands 
and claya are now known to belong to the Eagle Ford.] 

I s upper memb. of Woodbine sand. 
Named for exposures at liCwlsvlUe, Denton Co. 

tLexlngton group. 
Pennsylvanian: Western Missouri. 
G. C. Broadhead, 1873 (Mo. Geol. Surv. Prel. Rept. on Iron Orea, pt. 2, pp. 169, 187). 

Lexington group.—Shaiea and Iss., with Uttle sa. and cloy, 70 ft. thick. Including 
beda Nos. 43 to 55 of detailed section of lower Coal Meaaurea from Sedalla to 
Kansas City. Underlies Holden group and overlies Warrensburgh group. 

Replaced by better-established name Henriet ta fm., ot which it is approx. 
equiv. 

Probably named for exposures at Lexington, Lafayette Co. 

Lexington limestone. 
Middle Ordovician: Central western Virginia. 
J. L. Campbell, 1879 (Am. Jour. Scl., 3d vol. 18, p. 29). [See under House Mtn. 

ahalea. ] 
J. L. Campbell, 1880 (The VirKliilos, vol. 1, pp. 41-46). Lexington- lsa.—Of Trenton 

age. Underlie House Mountain shaiea and overlie CoraUIne lss. in Great Valley 
ot Va., central Va. 

H. D. Campbell. 1905 (Am. Jour. Scl., 4th, vol. 20, pp. 445-447). Liberty Hall la. 
replaces Lexington Is., preoccupied. Mohawkian fossils are abundant in lower 
beda. 

Lexington limestone. 
Middle Ordovician: Central Kentucky. 
M. R. Campbell, 1898 (U. S. G. S. Richmond folio. No. 46, p. 2). Lexington la.— 

Thin-bedded gray Is., with chert noilulea at baae and persistent band ot chert at 
top; 140 to 160 tt. thick. Overlain by Flanagan chert and underlain by High-
bridge la. 

A. M. Miller, 1905 (Ky. Geol. Surv. Bull. 2), placed top ot Lexington atage at top 
ot the cherty horizon, which Is Flanagan chert of Campbell. 

J. M. Nickles, 1905 (Ky. Geol. Surv. BuU. 5), A. F. Foerste, 1906 (Ky. Geol Surv. 
BuU. 7), and A. M. MUler, 1913 (Ky. Geol, Surv,, 4th ser., voL 1, pt. 1, pp. 
317-842), drew top ot Lexington la, at top of Perryville. 

G. C. Matson, 1909 (U. S. 0. S. W. S. P. 233), treated Flanagan chert memb, as top 
div. ot Lexington la., and deacrlbed it aa 75 tt. thick and uaually lighter-colored and 
more cherty than underlying beds of Lexington la. 

The Flanagan Is, is now treated as a distinct fm., and the underlying 
Lexington Is. of Campbell has been divided into several named units. 
(See Ky. correlation chart.) 

Named for development at and around Lexington, Fayette Co. 
See also under Bourbon series. 

Leyden argillite. 
Silurian ( ? ) : Central northern Massachusetts and southeastern Vermont 

(Windham County). 
B. K. Emeraon, 1892 (U. S. G. S. Hawley sheet, 1. e., proof aheeta of geol. maps and 

text Intended for a geol. folio, hut never completed and published in that form, 
although cited In U. S. G. S, Bull. 191, 1902). Leyden phyllite (argillite).— 
OverUes Conway schist. 

B. K. Emerson, 1894. as reported by R. Pumpelly (U. S. G. S. Mon, 23, pp, 29-30). 
Leyden argillite, with intercalated ,quartz achiat, overlies Conway achiat. 

B. K. Emeraon, 1898 (U. S. G. S, Holyoke'folio. No. 50; also U. S. G. S. Mon. 29. 
pp. 196-208). Leytlen argillite consists of dark coarse si, or flne-grained mica 
achist, with chiastolltlc contoct zone at base, Thickne.ss 300 ft. Rests on Conway 
schiat. Named for occurrence In Leyden fTwp]. Moss. Is widespread in Vt. 
[See also B. K. Emerson, U. S. G. S. Bull, 697, 1917.] 
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Lias. 1 
J.. . >Terms applied by European geologists to Lower Jurassic series. 

Liberty formation. 1 
Liberty limestone (in Ohio). ) (^^ Richmond group.) 

Upper Ordovician: Southeastern Indiana, southwestern Ohio, and north-
central Kentucky. 

J. M. Nickles, 1903 (Am. Geol., vol. 32, p. 207). lAbsrty or Strophomena planumbona 
beda,—Even-bedded lss. lii layers averaging 3 Inches in thickneaa, prevaiUngly blue 
in color, -with Intervening clayey and sholy layers, also nanally of blue color, 
thickness 35 ft Overlain by Whitewater or Homotrypa woriheni beds and under
lain hy Waynesville or Bythopora meeki beda. 

In many subsequent repts the overlying fm. was stated to be Saluda Is. 
(see under Saluda Is.), but more recent repts describe Saluda as a wedgt 
In lower part of Whitewater fm., and define Whitewater as resting ou 
Liberty fm. The U. S. Geol. Survey still t reats Saluda Is. as a distinct fm. 

J. J. Woltord, 1930 (Ohio Jour. Scl., voL 30, No. 5, p. 304). Baae of Turkey Track la 
layer has been designated by Dr. Geo. M. Austin as plane of dlv. htw. Whltewatei 
and Liberty fms. in SW. Ohio. 

Named for Liberty, Union Co., Ind. 

tLIberty Hall limestone. 
Lower Ordovician (Chazy) : Central western Virginia. 
H. D. Campbell, 1905 (Am. Jour. Scl., 4th, vol. 20, pp. 445-447). Liberty Ball la.— 

Usually a aucceasion of rather evenly banded beds ot flne-gralned dark-bine la. and 
darker, more argiU. Is. that weathera shaly. Upward In the tm. calc. sh. pre
dominates and.. IH. heda are less frequent. Thickness 1,000+ ft. Mohawkian 
fosalls abundant ip.lower beds. Is same ns Lexington la. (preoccupied) of J. L. 
Campbell, 1879. 0,verUe3 Murat la. Named for old historic ruin, which Is con
structed on and of this rock, which bas been standing for more thau a century and 
is as weU known as Lexington itself. 

E. O. Ulrlch, 1913 (12th Int. Cong, Geol., Canada, p. 22). Upper part of Liberty 
Hall Is. is ot Black River age. Age of lower part is in doubt 

B. 8. Bassler, 1916 (U. S. Nat. Mua. Bull. 92, voL 2, pl. 1). Liberty Hall la. is all 
of late Black River age and^Moccasln Is. 

E. S. Bassler, 1919 (Md. GeoL Surv. Camb. and Ord. vol., p. 61). [Same as 1915.] 

The Moccasin is. was in 1922 assigned to LowvUIe epoch (lower Blliclt Klver) 
by E. O. Ulrieh. 

Now considered by C. Butts to be same as Athens Is. (older name) and has 
been discarded. The Athens is classified as Lower Ord. 

Lick Creek sandstone member (of Pottsville formation). 
Pennsylvanian: Central Alabama. 
C. Butts, 1910 (U. S. G. S. Birmingham folio. No. 178, p. 9). Lick Creek as. memb,— 

Cgl. and thln-beddcd ss. of wide extent, the cgl. varying somewhat in character. 
Thickiieas about 60 ft. Is a memb. near middle of Pottsville tm. in Warrior coal 
fleld. Is overlain by Jagger coal in some places, and in other places the Jagger 
coal Is Included In the ss., near its top. Tbe Lick Creek as. overlies Ream coal. 

Named for exjiosures along Lick Creek in vicinity of Kimberly, Jefferson Co. 

Lick Creek sandstone member. (In Pottsville formation.) 
Pennsylvanian: Southwestern Illinois (Carbondale quadrangle). 
J. E. Lnmar, 1925 (111. State (Jeol. Surv. BuU. 48, pp. 23, 85-91, and map). In 

general the Lick Creek aa, memb. of Pottsville tm. is a massive medium to coarse
grained brown to buff aa. Locally, where It is conglomeratic, it contains pebbles 
of vein quartz. The conglomeratic materials occur mostly In zones or beds from 
% to 10 ft. thick, averaging ahout 3 tt. and are lenticular. In places ah. la preaent 
and the ss, is in pnrt thin-bedded, Cro.sa-beddlng la pronounced throughout tbe 
memb. Thickness 80 to 140 ft. In W, part ot quad, and 125 to 170 In central and 
E. parts uf quad. Lies, probably conformably, on Wayside sh. and ss. memb. and 
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is conformably overlain by Drury sh. and ss. memb. of the PottsvUle. Named for 
vUIage of Lick (Seek, Union Co., where It Is prominently exposed In that part ot 
PottsviUe scarp known as Cedar Bluff. 

Licking shale. 
Mississippian: Central Ohio. 
L. B. Hicks, 1878 (Am. Jour. Sci., 8d, vol. 16, p. 216). Licking shales—Top fm. of 

Waverly group in central Ohio. Consists ot 100 to 150 ft. of beda, divided into 
(descending): (1) 3 to 10 ft. of compact flne-gralned toaaillferoua drab as,; (2) 
friable earthy gray or olive shales; and (3) fosalllferoua shaly drab sa. which com
prises about one-third of whole. Underlain by Black Hand cgl. and Granville beds, 
and overlain by Coal Measures cgl. 

Named for Licking Blver, from Newark to Black Hand. 

Light House granite. 
Pre-Cambrian: Central southern Connecticut. 
F. Ward, 1909 (Am. Jour. Scl., 4th, vol. 28, p. 131 and map). lAght Houae granite.— 

Medium-grained pink or reddish granite. Named tor Light House Point, Its most 
westerly occurrence. Extends to Branford Horbor. Imperceptibly grades Into 
Branford granite. The Light Houae and Branford granitea are subdivlalona of 
Branford granite gneias, are very much alike mlneralogically and chemically, and 
are both phases of aame original magma. 

Is a pink feldspar facies of Branford granite gneiss. 

Lightning Creek diorite. 
Miocene (?) : British Columbia and Washington. 
B. A. Daly, 1913 (Canada Dept. Int., Eept. Chief Aat. 1910, vol. 2, p. 490). 

tLlgnlte formation. (fGreat Lignite formation.) 
tLlgnitlc group. 

Late Cretaceous and Eocene: Rocky Mountain States. 
Terms appl'ed in early repts (1852 to 1876 and later) to coal-bearing rocks 

of Rocky Mtn region now known to range In age from Upper Cret. to 
mid Eocene. 

In 1862 (Phila. Acad. N a t Scl. Proc., vol. 13, pp. 415-^35) F . B. Meek 
and F . V. Hayden called the "Lignitic group" of previous repts the 
For t Union or Oreat Lignite group, and assigned it to Eocene (?) , 
describing i t as consisting of 2,000-|- f t of clay and sand, with round 
ferruginous concretions and numerous lignite seams, overlying Fox Hills 
beds and underlying Wind River deposits in Nebraska (which a t tha t 
time included Wyo., Mont., and Dak) . In 1874 Hayden, who had studied 
these rocks over wide areas, stated <U. S. Geol. and Geog. Surv. Terr. 
Bull. 1, No. 2, pp. 1-2) : I t seems conclusive that the lignitic group 
began in Cre t period, in marine seas, and continued upward, through 
bracklsh-water times, into purely fresh-water deposits. Later Hayden 
and King agreed to replace the descriptive term "Lignitic group" with 
the geographic name Laramie group. (See quotations under Laramie 
fm,) The Laramie as they defined i t everywhere rested on Fox Hills 
ss. King assigned the deposits to latest Cret., and described them as 
overlain, in the region covered by 40th Par . Surv., by "Fermilton Creek 
Eocene (=Wahsa tch group of Hayden)" ; but Hayden stated (U. S. 
Geol. Surv. Terr. 8th Ann. Rept., pp. 20-27, 1876) : "I stlU regard the 
lignitic group proper as transitional or Lower Eocene, and shall so 
regard its age until the evidence to contrary is much stronger than any 
which has been presented up to present time. When, however, the 
proof is sufflcient to decide the Cret. age of the group I shall accept the 
verdict without hesitation. I t is somewhat doubtful whether the age 
will ever be decided positively to the satisfaction of all parties." In 
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the same year (U. S. Geol. Surv. Terr . Bull. 5, pp. 406-411) Hayden 
stated that those who worked from S. and SW. toward the N. have 
been thoroughly impressed with Cret. age of "Lignitic group," whUe 
those who have studied the deposits from the N. and NW. toward 
interior basin received their first impressions they were of Tert. age. 

In 1878 (U. S. Geol. Surv. Terr. Rep t , Mon. 7, pt. 2, p. iv) Hayden stated 
tha t his "Lignitic group" included Laramie and For t Union and t h a t the 
lat ter was identical with the whole, or a t least a part, of Wasatch 
group. (See quotation under Laramie fm.) The Fort Union fm. is 
now generally recognized as underlying Wasatch fm. and overlying 
Lance fm., of Upper Cre t age. 

For further explanations see under Laramie fm.. Fort Union fm., and 
Lance fm. The descriptive term "Ligidtic group" has long since faUen 
Into disuse. 

tLlguite group. 
tLlgnitlc beds. 
tLlgnitlc group. 

Early Eocene: Gulf Coastal Plain. 
Descriptive terms applied in early repts on Gulf Coastal Plain (1) to 

WUcox group; (2) to Wilcox and Midway groups; (3) to Wilcox group 
and most of CJlaibome group; (4) to Claiborne group; and (5) to lower 
part of Claiborne group. The <31aiborne group has also been called 
"Upper Lignitic," and the Wilcox and Midway combined have been 
called "Lower Lignitic," "Northern Lignitic group," and "Bo Lignitic." 
The WUcox group alone has also been called "Lower Lignitic" and "Lig
nitic." The Yegua fm. alone in La. has also been caUed "Upper Lignitic," 
as has St. Maurice fm. of La. The name was introduced by J. M. 
Safford, of Tenn., in 1856 (Geol. reconn. State of Tenn., pp. 162-163), 
as "Lignite group, sands, laminated clays, and lignite, overlain by postr 
Pliocene Bluff and Drift series and underlain by Orange Sand group;" 
and was subsequently appUed in Miss., Ala., La., Ark., and Tex. repts. 

tLigonier sandstone. 
See Conneilsviile ss. memb., which replaces It. 

LUac argiUite. 
Lower Jurass ic : Northern C!allfornia (Mount J u r a ) . 

C. H. Crickmay, 1933 (Geol. Soc. Am. BuU., vol. 44, No. 1, p. 81). [See under 
Combe s a ] 

C. H. Crickmay, 1983 (GeoL Soc. Am. BulL, vol. 44, No. 6, pp. 896-897). Lilac as 
(also lAlac fm.).—Calc. dark-gray sa. and argillite, 725 feet thick, occurring at 
various localities along W. base of Mount Jiira and elsewhere. Carries middle 
Lower Jurassic fossils; the upper zone Parapecten praecursor; the lower zone 
Euechioceras exoletum. "Eeata on Middle Trlaaalc volcanica, the oldest rocka 
In Mount Jura column." [Derivation of name not given. Does not say whether 
geographic or nongeographic] 

Lilley formation. 
Silurian (Niagaran) : Southwestern Ohio (Highland and Adams Counties). 
A. F. Foerste, 1917 (Ohio Jour. Scl., vol. 17, pp, 189, 190). Lilley memb.—Upper 

memb. of West Union fm. at Hillaboro, Highland Co. [West Union as here used 
extenda up to base of Cedorville dol.] Consists ot 2 or 3 ft. ot clay underlain 
by 20 ft. of massive Is. Exposed at vorlous locolltlea on LlUey Hill. Overlies 
Blaher memb. (lower memb. of West Union) ond Immediately underlies Cedarville 
dol. 

A. F. Foerate, 1919 (Ohio Jour. Sd., vol 19, pp. 367-375). Ulley memb. of Weat 
Union fm. is 20 to 30 ft. thick. Overlies Bisher memb. of Weat Union, but a t 
any diatance from Hillsboro area it has proved ao rarely poaalble to discriminate 
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Blaher and Lllley members, it indeed the latter Is present that a collective term 
aeems desirable. For this service Weat UnUn, used by Orton [bnt not in sense 
nsed by Orton], has been regarded aa serviceable and as much more In keeping 
with exposures at West Union, Ohio, where no trace of LiUey memb. can be 
identifled. It corresponds to Upper or Blue CUff of Orton, who incorrectly 
identified it vrith Springfleld dol. Ia faunally distinct from BIsber memb. 

A. F. Foerste, 1923 (Denlaon Univ. Scl. Lab. Jonr., vol. 20, pp. 41-43). lAUey fm. 
of Hillsboro area, Highland Co., was erroneously Identified many years ago by 
Prof. Orton as the Sprlngfleld stone. It is overlain by beds here tentatively called 
Guelph dol. The base of this so-called Guelph in quarries in E. part of HlUsboro 
Is formed by a Pentamerus horizon which corresponds approx. to Springfleld dol. 
of Green, Clarke, Miami, Montgomery, and Preble Counties. A fauna somewhat 
similar to underlying Bisher fauna is contained in beds Immediately beneath 
Sprlngfleld is. along creek H ml. W. of Port WUUam, NE. of Wilmington, Ohio,' 
bnt no.trace of Lllley fauna la to be fonnd so far N, 

A. F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 172, 173) assigned 
these rocks to Lockport epoch. Fur ther detaUs regarding Lilley fm. 
were given by Foerste in Denison Unlv. Bull., Jour. Scl. Lab., vol. 30, 
1935, pp. 127-202. 

LUUbridge sandstone member. 
Upper Devonian: Southwestern New York (Olean region). 
K. E, Caster, 1984 (Bulla. Am. Pal., vol. 21, No. 71, table opp. p. 62, pp. 08, 63). 

LUUbridge ss. memb.—Basal memb. of Chadakoin stage. Hitherto knows aa 
"(Jnarry ss.," from occurrence In stone quarries (now abandoned) In and abont 
Olean, N. Y. Named for outcrops along LUUbridge Creek, which flows S. to Alle
gany Elver 1 ml. NB. of Portvllle, N. T., and in quarries adjacent to the creek. 
Is predominantly Saggy, with Intercalated shales. Usually pinkish to purple 
red, and not abundantly fosslliferons. 

G. H. Cbadwick states (letter dated Jan. 2, 1936) that when Caster published 
lAUibridge sa. he thought it was the some sa. as that named Hinadale by (Cbadwick, 
but that the as. exposed In LUUbridge Creek VaUey Ues ap in Haymaker beds of 
Chadwick or higher. 

mils formation. 
Tertiary (Oligocene?) : Southern California (North Coallnga region). 
J. H. Ruckman, as reported by J. C. Merriam, 1916 (Am. Phil. Soc. Trans., n. s., 

vol. 22, p t 3, p. 194), placed Lillis fm. (In table of North CoaUnga region) oppo
site Olig., and cnlled the overlying Mio. beds Monterey ("Temblor") and the un
derlying beds Tejon Eocene. No description of Uthology, thickness, or derivation 
of name was given. 

J. H. Euckman, as reported by O, P, Jenkins (Mln. In Calif., Rept. State Hin., vol. 
27, No. 2, April 1981, pp. 159-161, 178, 179), after examination of Euckman's 
unpublished thesis, entitled "Faunal succession of the Coallnga East Side fleld, 
Fresno Co., Calif.," on file lu Unlv. of CaUf. Under beading Eocene-OUgooene, 
Euckman described "Lillia group," which he said includes "Domengine sands" and 
overlying "Oilfield ahalea" with every evidence of conformity btw. the two. Jen
kins stated that the beds btw. Domengine sands and 'temblor oil aands conaiat ot 
white and brown diatomaceous shales "which it is apparent correspond to Kreyen
hagen sh. as mapped by Eobert Anderson and Pack." In theae ahales Jenkins 
discovered 2 unconformities. He gave Euckman's detaUed section of the beds, 
which aggregates 951 ft, and Uated fossils enumerated in Euckman's ms. The 
npper 100 ft of this section he called Leda zone, at base of which Jenkins re
ported an nncon., which "apparently waa not known to Ruckman." Lower down 
he found another uncon. Jenkins propoaed to reatrict Kreyenhagen sh. to beda be
neath the lower uncon. and above Domengine sands, which he stated are probably 
Bo. bnt possibly are Ollg. (See also Jenkins, 1931, under Kreyenhagen ah.) . 

G. D. Hanna, P. M. Anderson, and C. C. Church, 1981 (Geol. Soc. Am. Bull., vol 
42, No. 1, pp. 302, 303, 805, 306), applied Lillis ah. to the younger sb. to which 
Kreyenhagen bad been applied In earlier repts on area N. of CoaUnga, and stated 
that It is probably Mio. 

G. D. Hanna, 1933. [See 1933 entry under Kreyenhagen ah.'] 
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Llllydale shale. (In Bluefield formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell Ckiunty). 
D. B. Reger, 1926 (W. Va. Geol. Surv. Bept. Mercer, Monroe, and Summers Counties, 

pp. 301, 437). Lillydale ah.—Dark green or greenish gray at top; black and car
bonaceous at baae; flsslle; some Included lenses of Iron carbonate and Is.; marine 
fossUa. Thickneaa 80 to 125 tt. Underilea Glenray Is. and overlies Greenbrier 
seriea. Is basal memb. of Bluefleld group [tm.], Includea Edray ss, 0 to 50 tt. 
above base. Type loc. about 4 ml, SW, of Union, in vicinity of Ullydale, Monroe 
Co, Also observed in Mercer and Summers Counties, W. Va., and in Tazewell Co., 
Va. Can he traced to head of Greenbrier VaUey. 

Lime Creek shale. 
Upper Devonian: Central northern Iowa. 
H. S. Williams, 1883 (Am. Jour. Scl., 3d, vol. 25, pp. 97-104), causaUy uaed Lime 

Creek beda tor fossillferoua beds exposed along Lime Creek near Bockford, Iowa, 
and said to contain same fauna as High-point beds of <?hemung of N. Y. 

C. E. Keyes, 1893 (Iowa GeoL Surv, vol. 1, pp. 46-47). Lime Creek ahalea.—Hather 
dark-colored arglll. shales, highly fossiliferous. Strat. poaitlon not fully under-
Btood. It aeema best therefore to retain name usuaUy applied to them, since 
Rockford has proved unavailable. Thickness 100 ft. [In columnar section (pl. 
2 of book cited) Lime Creek ahalea are shown as highest Dev. fm. in Iowa, and 
as overlain by Kinderhook and underlain by Montpelier aa., which is aald to con-
tal-: one Hamilton apeciea,] 

S. Calvin, also W. H. Norton, in 1897 (Iowa Geol. Surv., vol. 6, p. 148, and 
vol. 7, pp. 161-170) divided Lime Creek sh. into Owen substage above and 
Hackberry substage below. According to C. L. Fenton their Hackberry 
substage Included the pre-Owen part of Webster's Hackberry plus Shefileld 
fm. of Fenton. The name Lime Creek sh. as for many years used in 
geol. l i terature of Iowa usuaUy applied to the beds of northern Iowa btw. 
Kinderhook above and Cedar Valley Is. below. Some repts apparently in
cluded Montpelier ss. in the Cedar Valley, and some writers have re
garded Sweetland Creek sh. of SE. Iowa as contemp. in whole or in par t 
with Lime Creek sh., while other authorities consider Sweetland Creek 
as younger than Lime Creek, and some regard it as of Kinderhook age. 
E. O. Ulrlch classifies it as Upper Dev. and=Genesee sh. and upper TuUy 
of N. Y. C. L. Fenton (Am. Jour. Sci, 4th, vol. 48, pp. 355-376, 1919) 
applied Sheffield fm, to basal part of Lime Creek sh., and A. O. Thomas 
(Iowa Geol. Surv., vol. 30, p. 116, footnote, 1925) replaced that name by 
Juniper HUl fm. The Nora Is. as originally deflned by Thomas (1913) 
was included in Lime O e e k sh., but C. L. and M. A. Fenton (1924) In
cluded it in Cedar Valley Is. 

A. C. Trowbridge, M. A. Stainbrook et al., 1935 (Rept. 9th Ann. Field Conf. 
Kans. Geol. Soc., flg. 1, pp. 256-)-), divided Lime Creek sh. Into (descend
ing) Owen, Cerro Gordo, and Juniper Hill members, and placed it be
neath Sheffield and above Shellrock, which they excluded from Ceilar 
Valley. This corresponds to present usage of U. S. Geol. Survey. 

Named for exposures on Lime Creek, in Cerro Gordo and Floyd Counties. 

LimekUn conglomerate. 
Upper Ordovician: Quebec (Perc6). 

C. Schuchert, 1930 (Am. Jour. Scl,, 5th, vol, 20, pp. 1634-). 

Limerick keratophyre. 
Trlassic (Middle?): Northwestern Nevada (Humboldt Range). 
C. P. Jenney, 1935 (Unlv. Nev. Bull, vol. 29, No. 6, pp. 18-23, map, etc.). Z*ner-

iok keratophyre.-^'DtiTk greenlah-gray achistoae tuffa and flows of andesitlc appear
ance and spotted with phenocryata of feldspar. Thickness 6,000-|- ft. Basal dlv. 
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ot Koipato fm. Beat expoaed on Lone Mtn, covering considerable area on N. side of 
Limerick Canyon, in upper Sacramento Canyon, and in Spring Valley K, of area 
mapped. 

Limestone Creek beds. 
OUgocene: Southeastern Mississippi. 
M. A. Hanna and D. Grovell, 19.34 ( l l t h Ann. Fleld Trip Shreveport Geol. Soc., 

pp. 17, 41, ond table opp. p. 30), Limestone Creek beda la upper tm, of Limestone 
Creek group, and reats on Bucatunna memb. [According to B. W. Blanpied (p. 
17 ot book cited above) this Is some oa Blonpled'a Lower Chickaaawhay memb. 
In aectlon ot Limestone Creek, Wayne Co., on p. 41, the beds ore called Lower 
Chickasawhay memb.] 

L i m e s t o n e Creek g roup , 
O l i g o c e n e : S o u t h e a s t e r n Miss iss ippi , 

M. A, Hanna and D. GraveU, 1934 ( l l t h Ann. Field Trip Shreveport Geol. Soc, 
table opp, p. 30). Limestone Creek group, includes Limestone Creek beds [ = Lower 
Chickasawhay of Blanpied] and underlying Bucatunna memh. 

Limon clays. 
Pliocene: Costa Rica. 

W. H. Doll, 1898 (U. S. G. S. 18th Ann, Rept,, pt, 2, p, 337). 

Limon beds. 
Cretaceous: Mexico. 
E: T, Dumble and E. R. Applln, 1924 (Pan-Am, Geol., vol, 41, p, 336), 

Limpia. 
Name applied by C. [R.] Keyes (Pan-Am. Geol., vol. 65, No. 1, Feb. 1936, 

pp. 42, 45, 46) to "the great Limpia or Wylie reef, characterized by the 
narrow Limpia is. rldge 2,200 f t in thickness. The Wylie or Limpia reef 
appears to have had this narrow Limpia Is., of the Limpia, Apache, or 
Davis Mtns, as its reef-rock, landward of which were the lagoon sands 
and sUts, known as the Eddy sss., or by the Texan name Delaware fm." 

Lincoln porphyry. 
Eocene: Central Colorado (Alma, Tenmile, and Leadville districts). 
S. F. Emmons, 1882 (U. S. G. S. 2d Ann. Rept.. pp. 215-230) and 1886 (U, S. G, S. 

Mon. 12, p. 78). Lincoln porphyry.—Light-gray porphyry, consisting of quartz, 
orthoclase and plagioclose feldspar, and blotite. [Petrographlc description by 
Whitman Cross on p, 328 of Mon, 12,] • 

Belongs to Gray porphyry group of Emmons. 
Named for fact it forms summit of Mount Lincoln, N. of Alma, Park Co. 

Lincoln limestone member (of Greenhorn limestone). 
Upper Cretaceous: North central and western Kansas. 
W. N. Logon, 1897 (Kons. Univ, Geol, Surv. vol. 2, p, 216). lAneoln Is.—Two to 

flve loyers ot hard, flinty, bluish gray Is, intercalated with shales, lying near base 
of Russell tm. of Benton group, Thicknesa 15 ft. Rests conformably on bituminous 
sh. forming basal part of Benton group. Overlain conformably by Flagatone horizon 
of EusseU fm. 

Adopted ,as basal memb. of Greenhorn Is. (See W. W. Rubey and N. W. 
Bass, Kans. Geol. Surv. BuU. 10, 1925.) Is separated from overlying 
Jetmore chalk memb. by 28 to 40 ft. of chalky sh. with some chalk l>eds, 

, which in 1926 were named Hart land sh. memb. 
Named for Lincoln, L4ncoln Co., where it is quarried. 

Lincoln slate. 
Pre-Cambrian: Eastern Massachusetts (Boston Basin). 
Walter E. Hobbs, 1899 (Am. Geol, vol. 23, pp, 109-115), Lincoln «(,—Micaceous si, 

or schist, including lenticular masses of Impure cherty Is,, one of which yielded 
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borings of AnneUda about 1 mi. NW. ot E. E. Station ot South Lincoln. OverUes 
Kendall Green al. and Ilea stratigraphically uncon. lower than Eoxbury cgl. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 507), mapped the rocks a t and around Lincoln, 
Middlesex Co., as Marlboro tm. The Marlboro Includes considerable sl. 

L incoln f o r m a t i o n . 

O l igocene : S o u t h w e s t e r n W a s h i n g t o n a n d P u g e t Sound reg ion . 

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull. 15, pp. 10-22). In southern Thurston 
Co. s t ra ta occur containing a fauna having a very cloae relationship to underlying 
Tejon. No diatlnct uncon, can he recognized btw. them. So far as observed the 
strota are entirely marine. Area ao small It has not been shown on accompanying 
map. Best expoaed on Lincoln Creek near bdy btw, Lewia and Thuraton Counties, 
hence dealgnotod Lincoln fm. Thickness leas than 1,000 ft. Gradea up into 
Porter shales, which are correlated with lower par t of Blakeley fm. in type aectlon 
in Kitsap Co. Mony species a t Lincoln Creek are identical with those a t Porter, 

' but fauna as a whole contains more Tejon species. Assigned to OUg. 
E. Arnold and H, Hannibal, 1913 (Am. Phil. Soc. P roc , vol, 52, p. 605), in refer

ring to Weaver's 1912 paper (see under Lincoln fm.) mode the foUowing state
ments : Lincoln Creek fm. is very vaguely deflned. [Weaver used Lincoln fm.] 
The area shown on map comprises 2 different things, Chehalls beds underlying 
the basalts of Balch syncllne, and a conformable sequence of a late phase of 
San Lorenzo fm. and an early phase ot the Seattle. The fauna listed appeara to 
hove come from basal San Lorenzo beds at OakviUe, about 15 ml. away. 

C. E. Weaver, 1916 (Wash. Geol. Surv. BuU. 13). Lincoln fm., the Molopophorus 
lincolnenaia zone, occupies a small iaolated area ot 40 sq. mi. in SW. Thurston Co. 
and NW. Lewis Co. Is lowest Olig. 

D. L. Frlzzell and R, B, Blackwelder, 1933 (MlcropoL BuU,, vol. 4, No. 2, p. 61), 
assigned fauna ot this fm. to middle Ollg., and stated tha t fm. is uncon. on Eo. 
sed. and volcanic rocks. 

Lincoln Creek formation. 
See 1913 entry under Lincoln fm. 

Lincolnville chert. (In Boone limestone.) 
Mississippian: Northeastern Oklahoma (Ottawa County). 
S. Weldman, 1932 (Okla. Geol. Surv. BuU, 56, p. 17). A thick bed of cherty Is. in 

upper part of Boone fm. is exposed along Spring River 10 ml. below Baxter Springs 
at "Devila Promenade," in SEV«NWi4 sec, 5, T. 28 N., R. 23 E, Thia cherty Is. has 
been referred to as the "Lincolnville chert" ond the "Quopaw chert," oa it was 
approx, from this zone thot the lower runs ot ore a t LincoInvUle and Quapaw were 
mined. 

I^lndavlsta terrace material. 
Quaternary: Southeru CaUfornia (San Diego County). 
M. A. Hanna, 1926 (Calif. Unlv. Pub,, Dept. Geol. Scl. BuU., vol. 16, No. 7, pp. 187-

246). Lindaviata terrace material.—Sond ond gravel scattered over Llndavlsta 
terrace, o cut terroce In La Jolla quod. Color prevailingly red and brown. Boul
dera largely from Powoy cgl. Thickneaa 25 to 100 ft. No foaaila found, so that i ts 
marine origin has not been determined with certainty. 

Linden group.. 
Lower Devonian (Helderberg) : Western Tennessee. 
J. M. Safford and J. B. Klllebrew, 1876 (Elements of geol. of Tenn., pp. 108, 142, 

146-148), Linden la.—Blue, highly foaailiferous thin-bedded, aometimea shaly Is., 
0 to 100 ft, thick. Of Helderbcrglon oge, Underilea Block sh. at Linden. Perry 
Co. OverUes Clifton la. 

C. O. Dunbar, 1918 (Am. Jour. Scl., 4th, voL 46, pp. 732-756). Helderbergian or 
lAndeii group.—Divided Into (descending) DecaturviUe chert, BIrdaong ah., Olive 
HiU fm., ond Rockbouse sh. Diacon. overllea Decatur Is. and uncon. underUes 
Quail Is. (baaal fm. of Oriakanlon group). 

C. O. Dunbar, 1919 (Tenn. Geol. Surv. BuU. 21, pp. 113-115), gave 3 sections at 
Linden, showing absence there of oil fms. btw. Birdsong ah. and the much younger 
Hardin ss., except 2% f t tha t may represent Quail la. 

Lindley sand. 
A subsurface sand in Chester group (Miss.) of Bond Co., 111. 
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Llndside sandstone. ( In Pocono sandstone.) 
Mississippian: Southeastern West Virginia and southwestern Virginia. 
D. B. Eeger, 1926 (W. Va. Geol. Surv. Eept. Mercer, Monroe, and Summers Counties, 

pp. 605, 518). Lindside sa.—Greenish gray or reddish brown, sometimes ferru
glnoua ; 0 to 50 ft. thick. Lies 0 to 9 t t . below Merrimac coal and overlies Lang-
home cool, all members of Pocono aeries [as.]. Type loc. in Monroe Co., on Dry 
Creek, about 0,6 mi. SE. of Llndside and just S. ot Ernest Fleshman coal prospect. 
Also observed in Greenbrier Co., W. Va., and in Montgomery Co., Va. 

L l n d s l e y B a y g r a n i t e p o r p h y r y . 

P r e - C a m b r i a n : N o r t h w e s t T e r r i t o r y . 

C. EUey, 1935 (Jour. Geol., vol. 43, No. 5, p. 604). 

T j lndwurm m e m b e r . 
Midd le D e v o n i a n : S o u t h e a s t e r n W i s c o n s i n ( M U w a u k e e C o u n t y ) . 

G. 0 . Eaasch, 1935 (Eept. 9th Ann. Field Cont. Kans. Geol. Soc, pp. 262, 265). 
I.in(fiimr»i memb. (novum).—Middle memh. of Milwaukee tm. Conalata of hard, 
dull-gray, aholy la., in beda of moderate thickneaa. Weathers to stocky mud full 
ot weathered-out fosslla and blocks ot vitreous toaaU Is. Many fosalls (listed). In 
lower 3 ft. a rather distinct faunule. Thickness htw. 30 and 46 ft. UnderUes 
North Point memb. and overlies, possibly uncon., Berthelet memb. Type loc. in 
Milwaukee Cement Quarry. 

P r o b a b l y n a m e d for v i l l age in M U w a u k e e Co. 

L l n e h a m m e m b e r . 
C r e t a c e o u s : A l b e r t a . 

E. L. Euthertord, 1927 (Alberta Scl. nnd Indus. Research Council, Geol. Surv. Dlv. 
Rept. 17, p. 26). 

L l n g l e l imes tone . 

Midd le D e v o n i a n : S o u t h w e s t e r n lU lno i s a n d e a s t e r n Mis sou r i . 

T. E. Savage, 1920 (Am. Jour. Scl., 4th, vol. 49, pp, 171, 176). Lingle la.—Dark-
colored, somewhat ahaly hard, brittle Is., carrying characteristic Hamilton fossUa 
(listed). Conformably overllea Mlsenheimer ah. along a branch of Llngle Creek, 
in SWVi sec. 26, T. 13 S., R. 2 W. [Union Co.], 111. Where Mlsenheimer ah. is 
absent the Llngle reats uncon. on Grand Tower la. or older beds. UnderUes Upper 
Dev. Alto fm. In SW. 111. In eastern Mo. Is overlain by post-Dev. rocks and 
underlain by Grand Tower Is. 

Acco rd ing t o T. E . Savage , 1925 (111. Acad . Scl. T r a n s . , vol. 18, p. 4 0 8 ) , h i s 
M o u n t a i n Glen sh. ( U p p e r Dev . ) "does no t apj^ear t o be r e p r e s e n t e d In 
Mo." A c c o r d i n g to C. F . B a s s e t t , 1925 (p . 362 of s a m e p u b . ) , t h e L ing l e 
Is. in e a s t e r n Mo. i s uncon . o v e r l a i n by M o u n t a i n Glen sh. T h i c k n e s s is 
75 t o 90 f t . 

L l n l e t t a c lay . 
M i s s i s s i p p i a n : C e u t r a l n o r t h e r n K e n t u c k y . 

A. F. Foerste, 190S (Ky. Geol. Surv. Bull. 6, pp. 145, 156). Linietta olay,—Great 
mass of clays, 40 ft. thick, with phosphatlc nodulea. Included in base ot Waverly 
series. Occupies about same horizon as Bedford clay of Ohio, but may include a 
greater part of Waverly aeriea, Overllea Ohio sh. 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7, p. 16). Linietta clay Is Identical with 
New Providence sh. of Ind. 

C. Butts, 1922 (Ky. Geol. Surv., ser. 6. vol. 7, p. 32). "Linietta olay" of Foerste la 
New Providence fm. 

C. B. Read, 1936 (Jour. Pal., vol. 10, No. 3, pp. 215-216), stated that Linietta clay 
of Foerste Is 40 ft. thick at ita type loc.; that It representa only lower part of 
New Providence sh. of Butts at that place; that ita bosol 2 ft. hos yielded a flora 
of New Albany (Upper Dev.) age; that overlying part of the cloy (or cloy shales, 
as Read deacribes it) is barren. Read suggests thia baaal bed be tranaferred to 
underlying New Albany sh. (The U. S. Geol. Survey now includes this basal bed 
In New Albany sh.) 

N a m e d for e x p o s u r e s in i m m e d i a t e v ic in i ty of L i n i e t t a Sp r ings , n e a r J u n c 
t i o n Ci ty , Boy le Co. 



LEXICON OP GEOLOGIC NAMES OF UNITED STATES H g ? 

Linley conglomerate. 
Tertiary (post-Eocene?) : Central southern Montana (Carbon County). 
W. R. Calvert, 1916 (U. S. G. S. Bull. 641, p. 203). Linley cgl (poat-Eocene).— 

Conglomeratic aa., bedded throughout, compoaed mainly ot grains and well-rounded 
pebbles, 6 In. or less In dlam., of greenish porphyry, with smaller amounts of Is. 
and pink granite, all presumably originating in Beartooth Mtna. Maximum thlck
neas 300 ± ft. To N. thins to mere film. No fosslla. Ia not of glacial age or 
origin, but was laid down as a tan or delta deposit by Red Lodge Creek. Ia over-
lain hy glacial drift. Llea with marked uncon. on highly tilted and eroded Fort 
Union rocka. Occupies about 6 sq. mi. btw. Linley, Carbon Co., and Beartooth 
Mtns. Named for development in vicinity of Linley. 

tLlnvlUe slates. 
Cambrian and pre-Cambrian: Western North Caroiiua. 
W. C. Kerr, 1869 (N. C. Geol. Surv. Eept 2, pp. 13-36). LinvUle slofe*.—Seml

metamorphic argill. slates and aholea, ass., lss., and gneissoid grits. Limit Bun
combe group on SE. Is narrow belt stretching for most part along the Blue 
Rldge. Beyond the Blue Rldge It haa a breadth ot 2 to 3 ml. and conalata ot aah-
colored and bluiah alates and shales ond lss. with occasional outcrops of thin-
bedded light-colored ss. or qtzite. LlnvIUe Mtn conalata almoat exclusively of 
SB. and qtzitic slatea, in placea very thin bedded and flexible (Itacolumite) and in 
n tew placea lnterl)edded with thin layera of a greenish ahaly al. In thia fm, 
E, of Bide Eldge there are frequent Interpolations of rocks having a gneissoid 
aspect, as In the light-colored coarae-gralned ledge at foot of Table Eock and many 
other points E, ot that, and again In the apparently very coarae porphyroldal 
gneiss 1 ml, S. ot Blowing Eock on the turnpike. 

The rocks described above are now divided into many fms. (See North 
Carolina chart.) 

Named for exposures on LinvUle Mtn, on bdy btw. McDowell and Burke 
Counties. 

Linville metadiabase. 
Pre-Cambrlan: Western North Carolina and eastern Tennessee. 
A. Keith, 1903 (U. S. G. S. Cranberry folio. No. 90, p. 3). Linville metadiabase.— 

Altered dull yellowish-green diabase and gabbro. Near line ot Blue Eldge is asso
ciated with Montezuma schiat. Flattop schist, and Camb. qtzites, and in several 
narrow banda S. of Blue Bidge in Cranberry granite. 

Named for Linville, Mitchell Co., N. C. 

Linwood shale. 
Pennsylvanian: Eastern Kansas. 
E. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 87. 97). 

Linwood sh.—A lower memb. of Stanton la. along Kansas Eiver. Underiles 
Meadow la. memb. of Stanton and overllea Nalsh Is. memb. of Stanton. [Deriva
tion of name not stated. On p. 46 Linuxod sh. is described aa consisting of ] to 
2 ^ ft. ot gray aren. sh.] 

R. C. Moore and G. E. Condra also used this name in their Oct. 1932 
revised classification of Penn. of Kans. and Nebr., but there is no other 
record of the name. R. C. Moore in his 1936 classiflcation of Penn. 
rocks, of Kans. (Kans. Geol. Surv. Bull. 22) dropped this name, without 
explanation, and defined Captain Creek Is. as basal memb. of Stanton Is., 
underlying Budora sh. memb. and overlying Vilas sh. The bed appears 
to be Included in his Captain Creek Is. 

Linwood raember (of Cedar Valley limestone). 
Upper Devonian: Eastern Iowa. 

A. C. Trowbridge, M. L. Thompson, and E, H, Scobey, 1935 (Rept, 9th Ann, Fleld 
Conf. Kons, Geol, Soc, fig. 1, pp. 36, 434). Linwood memb.—Basal memb. of 
Cedar Valley fm. At Linwood quarry, Scott Co., the type loc. It conslsta ot 7 ft. 
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of cherty shaly la., underlying Littleton memb. [reatricted] of the Cedar Valley and 
overlying Davenport memb. of Wapslpinlcon fm. 

S e e a l so M. A. S t a inb rook , 19S5 e n t r y u n d e r L i t t l e t o n inemb. 

Lion s a n d s t o n e . 
Miocene ( l o w e r ) : S o u t h e r n C a l i f o r n i a ( S a n B e r n a r d i n o M o u n t a i n s ) . 

F. E. Vaughan, 1922 (Calif. Unlv. Pub., Dept. Geol. Scl. BuU., vol, 13, No. 9, pp. 
344, 376-376, 378, and map). Lion aa.—Sa. containing amall marine fauna con-
slating ot forma found by Kew in Carrizo Creek region, which are regarded by 
T. W. Vaughan aa not older than lower PUo. This fauna belonga to that of Gulf of 
Calif, and not to that ot southern C^Iit. coost. Is older than Hathaway fm. 
and younger than Potato sa. 

W, P, Woodring, 1931 (Carnegie Inst, Wash. Pub. 418, pp . -1 -25) . Lion sa. of 
F. E. Vaughan is lote lower Mio. ond of some age aa morine Imperlol fm. as here 
redefined. 

N a m e d for L ion Canyon , R i v e r s i d e Co., n e a r w h i c h (on t h i r d r i d g e to W . 

of c a n y o n ) i t c rops ou t . 

L ion (IJanyon s a n d s t o n e m e m b e r (of W i l l i a m s F o r k f o r r a a t i o n ) . 
U p p e r C r e t a c e o u s : N o r t h w e s t e r n C o l o r a d o ( M e e k e r q u a d r a n g l e ) . 

E, T, Hancock and J, B, Eby, 1930 (U. S, G. S. Bull. 812, pp. 197, 206). Lion 
Canyon ss. memb.—Lies in Williams Fork fm., about 3,000 ft. above Trout Creek aa. 
memb. Projects boldly toward main road immediately E. of mouth of Lion 
Canyon, forms prominent ledge along W. aide of weat fork of Lion Canyon, 
3 mi. W, of Meeker, and occurs ot other places. 

L ion Clanyon coal g r o u p . ( I n W i l l i a m s P o r k fo rma t ion . ) 

U p p e r C r e t a c e o u s : N o r t h w e s t e r n (Colorado ( M e e k e r q u a d r a n g l e ) . 
E. T. Hancock and J. B. Eby, 1930 (U, S, G, S, Bull. 812, pp. 197, 206). The group 

ot coal-hearlng beds that crops out In the 1,000 ft, of WllUoma Fork fm. Imme
diately obove Lion Canyon ss. memb. la colled Lion Canyon coal group. 

L ion Hi l l f o r m a t i o n . 

Mis s i s s ipp ian ( u p p e r ) : C e n t r a l n o r t h e r n U t a h ( O p h i r d i s t r i c t ) . 

S. G. Olmsteod, 1921 (Econ. Geol,, vol, 16, p, 452), Humbug tm. is locally known, 
in Ophir dlst., as Lion Hill or Utah Queen. Exposed over a lorge area on Lion 
Hill. 

L i o n M o u n t a i n s a n d s t o n e m e m b e r (of C a p M o u n t a i n f o r m a t i o n ) . 

Uppe r C a m b r i a n : C e n t r a l T e x a s ( B u r n e t r e g i o n ) . 

J. Bridge, 1937 (U. S, G, S, P, P, 18eL), Lion Mtn ss. memb.—Top memb. of Cap 
Mtn fm. in Central Mlnerol Region of Tex. Named for Lion Mtn, NW. port of 
Burnet quad. 

L i p a l i a n . 

T e r m proposed by C. D. W a l e o t t , 1910 ( S m i t h s o n i a n Misc. Coll., vol. 57, p . 
1 4 ) , " for t h e e r a of u n k n o w n m a r i n e s e d i m e n t a t i o n b e t w e e n t h e ad ju s t 
m e n t of pe lag ic l i fe to l i t t o r a l cond i t ions a n d t h e a p p e a r a n c e of t h e 
L o w e r C a m b r i a n f a u n a . I t r e p r e s e n t s t h e per iod b e t w e e n t h e fo rma
t ion of t h e A l g o n k i a n c o n t i n e n t s and the e a r l i e s t e n c r o a c h m e n t of t h e 
L o w e r C a m b r i a n sea . " 

t L i p a n beds . 

E o c e n e : S o u t h e r n T e x a s C o a s t a l P l a i n . 

E. T. Durable. 1924 (.\. A. P, G. Bul l , vol. 8, pp. 424-^36). Lipan beda.—Tbe lower 
or true Fayette. Conslsta of a aeriea of lignitic claya and sands with banda of 
a.s., qtzite, volconic ash and beds of peaty material, capped by on indurated ss. 
with 0 highly reticulated aurfoce. Thicknesa probably 150 tt. Uncon. underilea 
Whitsett beds (previously Included in Fayette) and overlies Yeguo fm. Exposed 
in Lipon Hills, E. of Campbellton (Atascosa Co.], and their extensions to NE. 
and SW.. where they form o north-facing escarpment which Is traceable in a 
broken line for 20 mi, or more. 
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For several years considered same as Fayette ss. 
F. B. Plummer, 1933 (Unlv, Tex. BuU. 3232, pp. 530, 680, 685, 686). Lipan memb. 

of Fayette fm. underlies Whitsett memb. ot the Fayette In central and southern 
Tex., ond Ia = McElroy ond Caddell members of Fayette as now defined In eaatern 
Tex. I t is limited at top by tbe ss. tha t cops Upon Hills and at hose by Yegua tm. 

A. C. Ellisor, 1933 (A, A, P. G. Bul l , vol. 17, No, 11, p. 1311). The Whitsett fm. 
of this paper Includea all beds from top ot Monning beds ot McElroy fm. to base 
ot the Frio ; therefore It Includes lApan beda and Whitsett beds of Dumble. 

L i s b o n f o r m a t i o n . 
O r d o v i c i a n or C a m b r i a n : N o r t h w e s t e r n N e w H a m p s h i r e ( A m m o n o o s u c 

R i v e r r e g i o n ) . 

C. H. Hitchcock, 1874 (Am, Jour. Sci., 3d, vol. 7, pp, 468-476), Uabon g r o u p . ^ 
Greenish cgl,, hydro-mica and cupriferous achiata, qtzites, and dolomites. To W. 
abounds In copper schists. Comprises: (1) Diabase at t o p ; (2) hydromica achists 
with cupriferous loyers, 3,539 ft., often including nodular moss ot nearly white 
quartz 50 to 150 ft, thick ; (3) hydromica cgls,, 756 tt. Older than Lymon group 
and younger than gneiss somewhat allied to Bethlehem gneiss. Included In Hu
ronian, Named for Lisbon. 

C. H. Hitchcock, 1877 (Geol. N. H., pt, 2), Uabon group (Huronian) overlies 
Swift Water series (also Huronian), 

C. H. Hitchcock, 1904 (Geol. Soc. Am, Bull,, vol.- 15, pp. 461-482), stated that Ly
man achiat, Lisbon, and Swiftwater "may be Ord," 

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H,, Unlv. Press, Cambridge), assigned 
Lisbon "group" and overlying Lyman schists to Lower Sil. [Ord,] or Camb. 

C. P. Ross, 1923 (Am. Jour. Scl., 5th, vol. 5, pp. 267-302). Lisbon /m,—Falriy 
coarse schistose cgls, and sandy schists, with very subordinate amount of cole, 
sediment; greenish and grayish color ; includes hydromica and cupriferous schists, 
qtzites, and dolomites; much of material is of volcanic origin. Corresponds to 
Lisbon group ot Hitchcock. Includea HItchcock'a "copper belt," which he in
cluded in original definition. Is younger than Swift Woter fm, and appeors to 
be older thon Lymon and Littleton fms. No fossUs, hut considered to be Ord. or 
Camb. 

M. Billings In 1934 (sec 1934 entry under Swift Water fm.) dropped Lisbon, Lymon, 
ond Swift Water from the nomenclature of Littleton ond Moosilauke quads, and 
asaigned the rocka to Upper Ord. (?) . (See N. H. correlation chart,) 

Exposed over lar.ge a r e a in Lisbon T w p a n d a t L i sbon S t a t i on , in N W . p a r t 
of G r a f t o n Co., N. H . 

L i s b o n f o r m a t i o n . ( I n C l a ibo rne g roup . ) 
E o c e n e ( m i d d l e ) : S o u t h w e s t e r n A l a b a m a a n d Miss i s s ipp i . 

T. H. Aldrich, 1886 (Alo. (3eol. Surv. BuU. 1, pp. 44-60), divided the Claiborne into 
(descending) Cloiboriie sand. Calcareous sand bed, and Lisbon horizon, the latter 
overlying the Buhrstone (excluded from the Claiborne). 

B. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, p, ,30), gave a fletaUed 
section of Lisbon bluff, on Alabama River, and explained relations of the beds in 
that bluff (which constitute basol beda of their Claiborne—from which they ex
cluded the tBuhrstone) to the beds In Claiborne bluff, farther down the river. 
The two lowermoat beda In Claiborne bluff ore atated to he aame as two uppermoat 
beds in Lisbon bluff. In explanation of this section the term Lisbon beds Is cosu-
aUy used once. 

D." W. Langdon, 1891 (Geol. Soc. Am. Bull. 2, pp. 598-604). . Claiftorne »erie» is 
divided into (descending) : /Scutella bed, 25-30 ft, ; Ferruginous sands or Claiborne 
proper; Ostrea aellwformia bed, 75 tt. ot gray cole, sand ; and Liabon bed, 45 tt . 
The latter differs from above mainly in fossils, and appeara tp be confined to 
region drained by Aloboma and Conecuh rivera. It reats on the Buhrstone [ex
cluded from the Claiborne]. 

G. D. Harria, 1894 (Am. Jour. Scl., 3d, vol. 47, .pp. 303-304). Lower Claiborne 
atage Is divided into (descending) Oatrea selUeformia l)eda (sut»stage), Liabon beda 
(aubstage), and Buhratone (aubatage). [The rocks are not described.] 

In present usage of names the (Claiborne group in Ada. Is divided Into (de
scending) : Gosport sand (highly glauconitic sands in which Ostrea sel
la: formis zone is Included) ; Lisbon fm.; and Tallahatta fm. (tBuhrstone). 
The Lisbon fra., according to E. A. Smith (Ala. Geol. Surv. Undgd. water 



1190 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

res. Ala., 1907), consists of 115 ft. of ca lc , clayey sands and sandy clays. 
In Miss, the Lisbon consists of fossiliferous calc. sands, clay, and green-' 
sand imderlylng the Yegua fm. and overlying the Tallahatta, and is now 
divided into an upper (unnamed) memb. 100 to 120 ft. thick, underlain 
by Kosciusko ss. memb., 25 to 400 ft. thick, succeeded t)elow by Winona 
sand memb., 45 to 350 ft. thick. I t has not been subdivided in Ala. I t 
is middle fm. of Claiborne group, and of marine origin. 

Named for exposures in Lisbon Bluff, on Alabama River, in Clarke Co., 
Ala. 

tLlsbon shale. 
Upper Cretaceous: Northwestern Kansas and eastern Colorado. 
F. W. Cragin, 1896 (Colo. (^11. Studies, vol. 6, p, 52). Liabon shales.—Fosslliferoua 

dark-bluiah and browniah shales containing concretions of yellow phosphate of 
Iron. Supposed to be lower Fort Pierre. Overile Smoky Hlll chalk and underlie 
Arickaree shales. Named for Liabon, Logan Co., Kans. 

Preoccupied and same as Pierre sh., older name. 

tLlsbon group. 
Upper Triassic: Central southern Pennsylvania (Dauphin and Tork 

Counties). 
O. H. Ashley, 1981 (Topog. and Geol. Surv. Pa. BuU. Gl, p. 77). Liabon group.— 

Purplish nonteldspathic ss., red sh., and cgl.. 10,600 ft. thick. Top fm. of Upper 
Trlassic In Dauphin and York Counties. Overlies Lewisburg group. [Credited to 
IM. H,] Bissell. "Liabon" (preoccupied) Is apparently a misprint for Uaburn, 
and "Lewisburg" (preoccupied) is apparently a misprint for Lewisberry. When 
the Triaaalc of New Cumberland quad, (in which occur the geographic features 
Liaburn and Lewisberry) was differentiated for 1931 geol. map ot Pa., these rocka 
were Included in Gettysburg sh.] 

tLlsbon quartzite. 
Pre-Silurian (Upper Ordovician?) : Northwestern New Hamiwhire (Am

monoosuc River region). 
M. BlUings, 1933 (Am. Jour. ScL, 5th, vol. 25, No, 146, p. 149), placed Liabon qtzite 

beneath what he called "Swiftwater-Lyman fm," in this paper on Littleton and 
Moosilauke quada. ot Ammonooauc Eiver region. In Jan, 19, 1934, issue of Scl., 
pp. 55-56, he applied new name Albee qtzite to 4,000 t t ot qtzite and sl. occupying 
similar position, and assigned his Albee to pre-Sll. (Upper Ord.7). 

M. Bluings. 1935 (letter dated July 19). Liabon qtzite waa a term taken from 
C. H. Hitchcock, who, however, called It Liabon group. As far as I can find, 
Hitchcock Is not very specific as to hla type loc, but there can be no question 
but what it waa Lisbon Twp, and, more specifically, the outcrops in the village 
itself and for 1 ml. to NW. I have aince abandoned Liabon qtzite in favor of 
Albee fm. [For HItchcock'a Liabon group see under lAabon fm.] 

Lisburne limestone. 
Mississippian (upper) : Northern Alaska. 
F. C. Schroder, 1902 (Geol. Soc Am. BuU., vol. 13, p. 241). Liabume fm.— 

Medium-bedded lss., with some sh., 3,000 ft, thick. Assigned to Dev., tentatively, 
on basis of fossils in surface fragments near top ot mtns. Bests, apparently 
conformably, oft Stuver seriea. 

J. B. Mertle, Jr., 1936 (U, S. G. S. BuU. 872). Lisburne Is. (Mlsa.) extenda from 
Cape Lishume, on Arctic Ocean, east almost If not quite continuously tor 600 ml. 
to int. bdy. It ia compoaed of Is. and chert. 

Named for Cape Lisburne, NW. Alaska. Fossils of upper Miss, age have 
been obtained from tbe fm. 

Llskeard fonnation. 
Ordovician: Ontario and Quebec (Lake Tiralskamlng). 
G. S. Hume, 1926 (Canada Geol. Surv. Mem. 145, pp. 13, 14). 
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L'Islet formation. 
Cambrian: Quebea 
J. K. Knox, 1917 (Canada Geol. Surv. Summ, Eept, 1916, p. 234). 

tLisman formation. 
Pennsylvanian: Western Kentucky. 
L. C. Glenn, 1912 (Ky. Geol Surv. Eept. Prog. 1910 and 1911, p. 26). Liaman fm.— 

Chiefiy soft shales. In places colored and calc. with some sa. and thin Iss. (In
cluding MadlsonvUle Is.), and, at base. Anvil Rock sa. Thickness 900 to 1,000 ft. 
Eests uncon. on Mulford fm. (Penn.) ond uncon. underUes Dixon fm. (Penn,). 

Corresponds to McLeansboro fm., older name. 
Apparently named for Lisman, Webster Ck). 

Lismore formation. 
Carboniferous (Pennsylvanian) : Nova Scotia. 
W. A. Bell 1925 (Canadian Mln, and Mot, Bull, 168, p. 607), 

Lissie formation. 
Pleistocene: Eastern Texas and northwestern Louisiana. 
A. Deussen, 1914 (U, S. G. S. W. S. P. 335, pp. 27, 78-80). Lisaie gravel— 

Gravels aud coarse sonds, with some amall lensea and pockets of red clay In 
placea, and limy clays, gravels, and limy cgls. or "adobe" in other places. Thick
nesa thin to 900 tt. Underlies Beaumont clay. Lies higher than Uvalde and 
Dewitt fms. Where the Dewitt is replaced seaward by marine Mio. beds the 
Lissie rests directly on hitter. 

Later work resulted in dropping Uvalde fm. for Reynosa fm. Still later, 
Reynosa fm. was replaced by Tex. Geol. Surv. (Univ. Ter. Bull. 3232, 
1933) with Ooliad sand, upon which Lissie fm. rests. The Beaumont 
clay Is uncon. on Lissie (p. 789). Still later, certain deposits of Plio. (7) 
age were removed from the Lissie and named Willis sand, q. v. 

Named for Lissie, Wharton Co., Tex. 

Lista Blanca complex (or division). 
A term applied by E. T. Dumble (Am. I n s t Min. Engrs. Trans., vol. 29, 1900, 

and vol 31, 1902) to a volcanic complex of andesltic lavas, aggls., and 
tuffs, 2,000 ft. thick in Sonora, Mexico, and Cochise Co., SE. Ariz. As
signed by him to Triassic, but now assigned to Comanche series of SE. 
Ariz. 

Listmore formation. 
Pennsylvanian: Nova Scotia. 
M. Y. WiUiams, 1911 (Canada Geol. Surv, Summ. Eept. 1910, p. 245). 

Liston Creek limestone member (of Liston Creek formation). 
SUurian (Niagaran) : Northeastern Indiana (Wabash County). 
E. E. Cumlngs and E, .R. Shrock, 1927 (Ind. Acad. Scl. Proc, vol. 36, pp. 75-76). 

Liaton Oreek la.—A aeriea of thin alabby la, beda with conaiderable associated 
chert, 26 ft thick along Liston Creek, Wabash Co. Lower part is slabby and 
contains leaa chert than upper port. Top of tm. unknown. In a few outcropa 
a drusy brown or yellow very fossillferoua dol, la associated with the Liaton Creek, 
Exact poaitlon of thia dol. ia not certain. It may represent on overlying fm, 
distinct from the Liston Creek, or it may be only a local development of It found 
only adjacent to the coral reefa, Niagaran fossils sparingly throughout. Eests 
on Red Bridge Is. 

E. E. Cumlngs and R. E. Shrock, 1928 (Ind. Cona, Comm,, Div. Geol, Pub. 75, pp. 
71-94), Liaton Creek la. treated as a memb. of Liaton Oreek fm., as explained 
under Liston Creek fm. Fossils listed, Thlckneas 0 to 60 ft. Underlies Hunting
ton U. and overUes Bed Bridge Is. memb. of Liston Creek fm. 
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L i s t o n Creek f o r m a t i o n . 
S i l u r i a n ( N i a g a r a n ) : N o r t h e a s t e r n I n d i a n a ( W a b a s h C o u n t y ) . 

E. R. Cumlngs and E. R. Shrock, 1928 (Ind. Cons. Comm,, Dlv. Geol, Pub. 75, pp. 
53, 71-94), Liston Creek fm.—ln view ot tact that Red Bridge la. Is rather 
local bed belonging stratigraphically with Liaton Creek Is. oa deflned hy authors 
in 1927, the authora now prefer fo .include it aa basol bed of Liston Creek fm., 
which they would deflne as consisting of the s trata lying btw. top ot Mlsslsslnewa 
sh. and base ot overlying Huntington dol , with both ot which it is conformable. 
Aa thua deflned Liston Creek fm. consiata of Red Bridge Is. memh, (0 to 12 ft. thick) 
a t base and Liston Creek la. (few to 60 ft. thick) a t top. Good exposures at mouth 
cf Liaton Creek, Wabash Co., where the la. ia 28 ft. thick. In following discus
sion the Red Bridge and Liston Creek lsa, will be considered as individual units. 
Where Red Bridge Is. memh, thins out there is no evidence ot dlscon, btw. Liston 
Creek la, memb, and underlying Mlaslsalnewa ah. Along Pipe Creek ^4 ml, NW. 
of Bunker Hlll the Liston Creek Is. Is dlscon. overlain by Dev. lss. We believe 
LoulsviUe la. Is represented In Liaton Creek tto. 

A. F. Foerate, 1935 (Denison Unlv. Bull., Jour. Scl, Lob,, vol, 30, p, 159), Liaton 
Creek fm. not known S, ot Ingalla, near S. line ot Madison Co. 

Li tchfield m a r l . 
Mis s i s s ipp ian , G r a y s o n Coun ty , Ky . See Lei tchf le ld m a r l , 1S76. 

Li tchf ie ld nor i t e . 
Age ( ? ) : W e s t e r n Connec t i cu t . 

H. E. Gregory. 1906 (Conn. Geol. and Nnt. Hist. Surv. BuU. G. pp. 74. I l l ) , Litch
field norite.—Certain dork gray rocks forming ports ot Mount Prospect, near 
Lltchfleld, hove been called by Prot. Hobbs [unpublished71 Litchfield norite. 
Does not form large masses, but is associated with granodiorite, diorite, and 
amphibolite, 

Litchfield s and . 
A s u b s u r f a c e s a n d in P o t t s v i l l e fm. ( P e n n . ) of w e s t e r n 111. (See 111. 

Geol. S u r v . Bul l . 54, i ndex . ) 

t L l t h o d e n d r o n member . 
t L i t h o d e n d r o n fo rma t ion . 

Upi)er T r i a s s i c : N o r t h e r n Ar i zona . 

L. F. Ward, 1905 (U. S. G. S. Mon. 48). Lithodendron memb.—Cgls. and cross-
bedded sss., often with pink ond white striped clay lensea interstratlfled with 
gray arglll. ahalea and variegated marla. Thickness 800 ft. Underlie Leroux 
memb. and uncon. overlie Moencopie [Moenkopl] fm. Lithodendron Creek Ilea 
In region where Lithodendron beda at tain their max, development and only a 
short distance from Petrlfled Forest, 

I n c l u d e s S h i n a r u m p cgl. and l o w e r p a r t of CThinle fm. of p r e s e n t nomen

c l a t u r e . 

t L i t h o g r a p h l c l imes tone . 

A desc r ip t i ve t e r m app l i ed in e a r l y Mi.ssouri r e p t s to t h e Miss . fm. l a t e r 
. n a m e d L o u i s i a n a Is. 

L i t h o p o l l s m e m b e r . ( I n C u y a h o g a f o r m a t i o n . ) 

M i s s i s s i p p i a n : S o u t h - c e n t r a l Ohio. 

J. E. Hyde, 1915 (Jour. Geol, vol. 23. pp, 6.'!C, nr,!, 670). Lithopolia memb.—Thin, 
horizontal, Interbedded sse, and shaiea; sss, usually light gray or bluish, moderately 
flne-gralned and evenly bedded; shales arglll. and usually sandy and gray. Thick
ness 118 to 140 and poaalbly 200 tt. Basal memb. of Cuyahoga fm. In central 
Fairfleld and Hocking Counties, Underilea Fairfleld memb, of Cuyahoga and 
overllea Sunbury sh. Lower 60 tt, = Buena Vista memb, of Prosser and Cumlngs. 

N a m e d for L i thopo l l s , Fa i r f le ld Co. 
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Littig glauconitic member (of Kincaid formation). 
Eocene: Eastern Texas. 
F. B, Plummer, 1933 (Unlv, Tex. BuU. 3232, pp. 630, 635, 636, 650, 564). Littig 

glauconite memb.—A bed of greenish-black calc. glauconitic aand, from 8 in. to 15 
or more ft. thick, forming basol memb. ot Kincaid Tm, Underlies Pisgah memb. 
Weathers yellowish green or buff; contains phosphate nodules, small pebbles, 
shark's teeth, caata of fossils, and spherical calc, concretions. Type exposure is 
in the road 1% ml. by road S.-SW. of Ut t lg , Travis Co., oh S. side of Wilbarger 
Creek. 

L i t U e l ime. 
D r U l e r s ' t e r m ; w e s t e r n P a . ; app l i ed to u p p e r p a r t of G r e e n b r i e r Is. m e m b . 

of M a u c h C h u n k fm. ( M i s s . ) . 

L i t t l e Alvord Creek rhyo l i t e . 
T e r t i a r y ( l a t e ) : S o u t h e a s t e r n Oregon ( S t e e n s M o u n t a i n ) . 

E. E, Fuller, 1931 (Unlv. Waah. Puh. Geol, vol. 3, No. 1, p. 66). [See under Pike 
Creek volcanic series.] 

L i t t l e Bel l I s l a n d f o r m a t i o n . 
L o w e r O r d o v i c i a n : N e w f o u n d l a n d . 

G. Van Ingen, 1914 (Princeton Unlv. Contr. to geol. ot Newfoundland. No. 4 ) . 
Litt le Bell laland fm.—Sss. carrying Lingulella biUingai, uncon. underlying Lance 
Cove fm., and overlying Kelly Island fm. Included in Bell Island seriea. [Deriva
tion ot name not atated.] 

L i t t l e B r a z o s l imes tone len t i l . ( I n C l a i b o r n e g roup . ) 
Eocene ( m i d d l e ) : E a s t e r n c e n t r a l T e x a s ( B r a z o s , Robe r t son , a n d B u r l e s o n 

C o u n t i e s ) . 

B. C. Renlck and H. B. Stenzel, 1931 (Unlv. Tex, Bull. 3101, pp, 78, 92). In 
Crockett clay memb. of Cook Mtn fm.. from 24 to 28 ft. obove Moseley Is. lentil 
and from 65 to 70 tt . below tcp of Oocket t memb. Is another Impure arglU. 
glauconitic Is., 2 to 4 tt . thick, sometimes occurring as A concretionary bed. I t 
is here named Little Brazoa la. lentil, because It la best exposed ond has Its beat 
faunal representation along Little Brazoa River In neighborhood of the old 
interurban crossing on W. T, James eat , 70 acres, W. Matthis aurvey, about 1.4 
ml. NE. of Bryan Junction. Alao expoaed at other placea In Brozoa, Robertaon, 
and Burleson Counties. The claya separating Little Brozoa Is. from overlying 
Yegua fm. are gray, buff, and gypaiferous. 

F. B. Plummer, 1933 (Unlv. Tex. Bull. 3232, p, 612), showed Little Brazoa la. lying 
higher In the Crockett than Moseley Is, 

L i t t l e Cab in s a n d s t o n e m e m b . (of CHierokee f o r m a t i o n ) . 

P e n n s y l v a n i a n : N o r t h e a s t e r n O k l a h o m a ( C r a i g C o u n t y ) a n d s o u t h e r n 

K a n s a s . 

C. L. Cooper, 1928 (Unlv. Okla. Bull,, Proc. Okla. Acad. Sci., vol 7, pp. 160-164). 
Little CaWn ss.—Named by D. W. Ohern in unpublished ma. on geol, of Vinita 
and Nowata quada. A series of diatlnct beds lying close together, making a 
heavy merab. 10 ± t t . thick, in lower port of Cherokee sh. Forma prominent acarp 
Just S. of Miami and extenda aouthward, W. from Afton and olong W, honk of 
Little Cabin Creek (Craig Co) aa far S. aa Vinita. Is not traceable farther S. 
Lies 150 ± tt. below Bluejacket sa. memb. ot Cherokee sh. 

L i t t l e Chief p o r p h y r y . 

Mesozolc ( ? ) : S o u t h e a s t e r n Ca l i fo rn i a ( I n y o C o u n t y ) . 

F. MacMurphy, 1930 (Econ. Geol., vol. 25, p, 311). Little Chief porphyry.— 
Intrudes Telescope group (lower Paleozoic?), [Derivation ot name not stated,] 

F . MacMurphy, 1933 (Calif. State Div. Mlnea, Rept, 28 of State Mln,, July-Oct, 1932, 
p. 351 and map). Little Chief porphyry (.granite porphyry) forma crest of S. 
part ot Panomint Ronge near head of Surprise Canyon. Intrudea Telescope group. 
Assigned to Mesozoic (? ) . [Derivation of name not stated and not apparent 
from his map.] 
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Little Clarksburg Is. (In Conemaugh formation.) 
B. L. Miller, 1925, (Pa, Geol, Surv,, 4th ser,. Bull. M7, p. 250), applied this name 

to a la, btw. Conneilsviile and Morgontown ss. membera, which Is position of 
Clarksburg Is. 

Little Compton shales. 
Pre-Cambrlan: Southeastern Rhode Island. 

A. F. Foerste, 1899 (U. S. G, S. Mon. 33, pp. 281-283, 383). Little Compton shales.— 
A series of greenish slatea and sholes with thin dol. layera, which evidently con
stitute a geol. unit. Extend from Browns Point to S. side of Pachet Brook 
southward, within % mile ot road running N. from Little Compton, thence weat-
ward ond along the ahore oa far aa the granite area. Believed to be pre-Cnrbf. 
ond may be Comb. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 697, mop), mapped the rocks of the area 
described as Marlboro fm. (pre-Camb.). 

tLlt t le Cottonwood granite. 
A name that has been applied by some geologists to the stock of quartz 

monzonlte (of late Cret. or early Tert. age) in Little Cottonwood region 
of central northern Utah. I t is exposed^ io Little Cottonwood Canyon. 
Has also been called Cottonwood granite. (See S. F. Emmons, 1903, Am. 
Jour. Sci., 4th, vol. 16, pp. 141-147, and F. F. Hintze, Jr., 1913, N. Y. 
Acad. Scl. Annals, vol. 23, pp. 85-143.) As there is only one quartz 
monzonite in tlie region, the U. S. Geol. Survey has not adoirted a 
geographic name for the rock, but uses the term "Little Cottonwood 
stock" for the structural feature which it forms. 

Little Dry glacial stage. 
Pleistocene: Northeastern Utah and southwestern Wyoming. 
W. H. Bradley, 1936 (U. S. G. S. P. P. 18.'5-I, pp. 194-195). Oldest glacial stage in 

Uinto Mtns of NE. i;tah and SW. Wyo. Nomed for Little Dry Creek, which flows 
olong W. side of o large terminal moraine on Cottonwood bench, n broad remnant 
ot Bear Mtn surface btw. Little Dry and Cottonwood Creeks, NE. Utah. 

Little Dunkard sand. 
Drillers' name for a sand in Conemaugh fm. (Penn.) of SW. Pa. tha t lies 

at or near horizon of Saltsburg ss. inenib. In W. Va. the name is applied 
to an older sand, which is believed to correspond to Buffalo ss. memb. 
Named for Dunkard Creek, Greene Co., SW. Pa. 

Little Falls dolomite. 
Upper Cambrian: East-central and eastern New Tork. 
J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 16 and chart). Little FaUa dol. la 

employed to express the highly mog., sparsely fos-slllfcrous phase of "Calclferous 
sandrock" [Beekmantown] In Mohawk Valley. [Assigned to "Champlalnic or 
Lower Siluric," and shown as uncon, underlying Lowville Is, and overlying 
Oreenflcid l-i. (Comb.). The lotter he defined as heavy beds ot Is. overlying the 
shore deposits of Potsdam as. In Saratoga Co. Greenfield being preoccupied, it wos 
In 1910 replaced by Hoyt Is., which has been both Included in and excluded from 
Little Falls dol, us explained below.] 

In 1905 (N. Y. State Mus. Bull. 77, map) H. P. Cu.shing mapped Bcckman-
toivn fm. and Little Falls dol. in Little Falls quad., and assigned them to 
Lower Sil. [Ord.]. In 1907 (N. Y. State Mus. Bull. 114) C. A. Hartnagel 
assigned Beekmantown dol. (Little Falls dol.) to "Champlainic or Lower 

. Siluric." In 1908 (Geol. Soc. Am. Bull., vol. 19, p. 171) II, P, Cushing ex
cluded Little Falls dol. from Beekmantown, and stated tlmt it i.s uncon, 
with overlying Beekmantown. In 1909 (Sci., n. s., vol. 29, pi), 351-356) 
A. W. Grabau considered Little Falls dol. a local subdivision of the Bcek 
raantown. In 1910 (Geol, Soc. Am. BuU., vol. 21, j)p, 780-781) E, O, 
Ulrlch and H. P. Cushing restricted Little Falls dol. of Mohawk Valley 
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(type region) to lower part of the fm. as heretofore defined, as explained 
in item 11 under Beekmantown group, and assigned it to "late Carab. 
(Saratogan or Ozarkian)." The same year (N. Y. State Mus. Bull. 140) 
they described Little Falls dol. as thus restricted as consisting of (de
scending) : (1) Dol., largely dark-gray, flnely crystalline beds running up 
into more coarsely crystalline very light-gray beds which are apt to be 
full of chert and containing a ponderous Cryptozoon reef 30 ft. below top 
at Little Falls and other Cryptozoon reefs lower down; (2) 'Hoyt Is,, a 
local basal phase, called Orcenfield Is. by Clarke, which rests on Theresa 
fm. (passage beds to Potsdam ss.). They assigned the Little Falls to 
"Saratoga (Ozarklc)," stated that i t . i s everywhere uncon. with over-
lying Tribes HiU is., gave many details and several sections, and stated 
that "the gastropods described by Cleland from the upper chert zone 
of the Little Falls dol. at Little FaUs are clearly Ozarklc types." 

In 1910 (N. Y. State Mus. Bull. 145, p. 97) H. P. Cushing and R. Ruedemann 
treated Hoyt Is. as distinct fm. btw. Little Falls dol. and Theresa fm. and 
assigned all three to Saratogan. In 1911 (Am. Jour. Scl., 4th, vol. 31, 
pp. 135-144) H. P. Cushing treated Hoyt Is, "as a local calc. phase of basal 
portion of Little Falls dol.," assigned it to Saratogan, stated that Waleott 
had determined its fauna to be Upjier Camb., and that it was very local, 
its exposures being conflned to immediate vicinity of Saratoga. In 1911 
(Geol. Soc. Am. BuU., vol. 22, p. 643) E. O. Ulrlch treated Hoyt Is, as 
distinct from Little Palls dol. and from Theresa passage beds, although 
on pl. 27 of that vol. he placed it as=Iower part of [typical] Little Palls 
dol. of east-central N. Y.; and he assigned Little Falls, Hoyt, Theresa, 
and Potsdam ss. to Saratogan epoch of his Ozarkian system. He showed 
Little FaUs dol. of Champlain Valley as=div . A and lower part of div. B 
of Beekmantown [of Brainerd and Seely] and as uncon. below Beekman
town, which he restricted to divisions E, D, C, and upper part of B. He 
also showed basal part of Chepultepec dol. of Ala .=top part of Little 
FaUs dol., the rest of the Chepultepec being absent in both type Little 
Falls region and iu Champlain Valley. In 1912 (Smithsonian Misc. CoU., 
vol. 57, No. 9) C. D. Waleott assigned Hoyt Is. fauna to Upper Camb. In 
1912 (N. Y. State Mus. Hdb. 19) C. A. Hartnagel treated Hoyt Is. as a fm. 
btw. Little Falls dol. (above) and Theresa dol., and assigned all three to 
Camb. He stated that the name is now extended to strat. equlv. of the 
fm. in Champlain Valley. In 1914 (N. Y. State Mus, Bull. 169) H. P. 
Cushing and R. Ruedemann transferred Hoyt Is. to Theresa fm., calling It 
Hoyt Is. -memb., and classlfled tbe Little Falls and Theresa as "Upper 
Cambric or Ozarklc of Ulrieh." 

In 1915 (U. S. Nat. Mus. Bull. 92. vol. 1, p. vil, and vol. 2, pis. 1 and 2) 
R. S. Ba.ssler, who collaborated with Ulrieh, correlated top part only of 
Little Falls dol. of Champlain Valley, N. Y., with Chepultepec of Ala. 
and with Gasconade of Mo., placed them all as older than Beekmantown, 
nnd showed a big hiatus iu midst of Little FaUs dol. The part of the 
Little Falls beneath this hiatus he assigned to div. A and lower part of 
div. B of Brainerd and Seely's subdivisions of Beekn>antown, which parts 
have uot for many years been inchided in Beekmantown, 

In 1916 W. J. Miller (N. Y. State Mns, Bull. 182) included Little Falls and 
Theresa in Camb. The same year (Geol. Soc. Am. Bull., vol. 27, p. 5S9) 
A. W. Grabau stated that Little Falls dol. is lowest Beekmantown and 
that Theresa or Hoyt lss. are transitional beds to Little Falls dol. In 
1919 (N, Y. State Mus, Bull. 213, 214) W. J, Miller assigned Little PaUs 
dol. to Uiuier Camb. 
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In 1919 (Md. Geol. Surv. Camb. and Ord. vol., p. 51) R. S. Bassler divided 
Little Falls dol. of Champlain Valley in to : "Little Falls dol. (top bed), 
upper Ozarkian," lying uncon. below Beekmantown (including divisions 
E, D, C, and part of B) and separated by a big hiatus from "Little FaUs 
dol. (div. A and B) , lower Ozarkian." Bassler correlated this top bed of 
Little PaUs dol. with Gasconade of Mo. and Chepultepec of Ala., and 
showed it as absent iu "east-central N. Y.," where occurs type loc. of 
Little Falls dol. He placed all of his Ozarkian in the Camb., including 
the top bed of Little Falls dol. of Champlain Valley. The latter bed is 
not shown a s = a n y part of dlv. B. 

In 1923 (Smithsonian Misc. Coll., vol. 67, No. 8) C. D. Waleott treated 
Hoyt Is. as a fm. btw. Little Palls and Theresa dolomites, and assigned 
Hoyt, Theresa and Potsdam to "Ozarkian," which he recognized as a 
distinct system, although he stated (pp. 469, 470) that fauna of Hoijt Is. 
and uiiper part of Potsdam ss. is comparable with that of lower Mons 
of Alberta, and that fauna of lower Mons is "predominantly Upper 
Cambrian." 

In 1924 (Tenn. Dept. Ed,, Div. Geol. Bull, 28, p. 34 and Bull. 31, p. 16) 
Ulrieh showed Tribe.s Hill as biisnl fm. of his C.inadian system, and 
uncon. on Chepultepec, top fm. of his Ozarkian sy.stem. 

Repts give thicknesses of Little Falls dol. of 74 to 124 ft. in Hamilton Co.; 
160 to 200 in Broadalbln quad. (Fulton and Saratoga Counties) ; and 300 
to 400 a t Saratoga Springs and vicinity; and of Hoyt Is. as 100-1- and 
120 ft. in Saratoga Co., and 300-1- f t in Dutchess Co., where according to 
E. B. Knopf (Am. Jour. Sci., 5th, vol. 14, pp, 429--I58, 1927) it consists of 
aren. Is. and dol. carrying Hoyt fauna, overlain by Rochdale Is. and 
dlscon. underlain by Stissing dol. 

R. Ruedemann, 1929 (Geol, Soc, .\m. Bull,, vol, 40, pp. 412, 414), as.slgned Little 
Falla dol. to Upper Camb, and placed It above Theresa fm, and uncon. below -Am
sterdam Is. (Block River), 

W. Goldring. 1931 (N, Y, State Mus, Hdb. 10. p p 241, 242, 263). Late studlea 
show Little Falls dol (formerly included In Beekmantown) to be uppermoat memh. 
of Lower Ozarklon series in N. Y, and to be .separoted from overlying Tribes Hill 
Is. ot Canadian system hy uncon. It overllea Hoyt Is., which is a more calc. and 
more foaslliferous phaae of lower part of Little Falls dol. [On p. 233 ahe atated 
Hoyt la "basal phose" of Little Falls. In tobies on pp, 191 and 194 she assigned 
Little Falls dol, to "Ozarkian (Saratogan) = Uppermost Cambrian of authors," and 
placed It above Iloyt Is,, which she excluded from Thereso, The U, S, Geol, Sur
vey treats Hoyt oa a memb, of Thereaa tm,] She alao atated: The Little FaUs 
conslBts of llght-gray to dark-gray ciystnllliie or suberystalline dol, ; black and 
gray cherts ore found frequently ot certain horizons, ond certain loyers ore full 
of nodules of crystalline colcite ; the summit Is very, opt to be formed of a mas
sive Cryptozoon reef, often heavily aillclfled: max. thickness ot fm. 2 0 0 ± f t , ; ex
cept for the Cryptozoon, fossils are very scarce. 

In Jan. 1936 the U. S. Geol. Survey further restricted Little Falls dol, to 
the lower (major) part of the beds iucluded in it since 1910, as ex
plained under Beekmantown group. 

The U. S. Geol. Survey treats Hoyt Is. as a memb. of Theresa dol. nnd clas
sifies it and Little Falls dol. restricted as Upper Camb. 

Named for exposures at the pass in Mohawk Valley at Little Falls, Herki
mer Co., east-central N. Y. 

Little Genesee conglomerate. 
Upper Devonian: Southwestern New York. 
('. S. Prosser, 1892 (Rochester .\t-ni\. Sri. Proc, vul. 2. pp. f>̂ . •''17. on, 94. 90), Little 

Oencare ogl, exposed N, of Little Genesee, Allegany Co., is believed to be same 
as Olean cgL 
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t L i t t l e Gr izz ly Creek beds . 

P e n n s y l v a n i a n : N o r t h e r n C a l i f o r n i a ( T a y l o r s v i U e r e g i o n ) . 

H. W. Turner, 1894 (Am. Geol, vol. 13, pp. 230-231). Litt le Orizzly Creek beda.— 
At SW. base ot Mount Ingalls [Plumas Co., in DownleviUe quad.], by road to 
Cascade gravel mine and to E. of Little Grizzly Oeek, there occurs a highly 
metanaorphlc tuff, in a flne-gralned part of which fossils were coUected, which 
were identifled by Charles Schuchert aa Upper Carbf. and closely related to Robin
son beds. These beds are stratigraphically nearly In line with Robinaon beds. 

H. W. Turner, 1894 (U. S, G. S. 14th Ann. Rept., p t 2, p. 448). U t t l e Oriezly 
Creek beds, which consist of highly metamorphlc tuff containhig many tossUs, wlU 
probably be correlated with Robinaon fm. [In DownleviUe tolio. No. 37, these 
beda were mapped by Turner aa Robinaon fm. The latter name has priority over 
"Little Grizzly Creek beds."] 

L i t t l e H o m i n y l i m e s t o n e m e m b e r (of P a w h u s k a l i m e s t o n e ) . 

P e n n s y l v a n i a n : C e n t r a l n o r t h e r n O k l a h o m a ( O s a g e C o u n t y ) . 

K, C, Heald and K. F. Mather, 1919 (U. 8. G. 8. BuU. 686M, pp. 150, 152). U t t U 
Hominy la.—Llght-,gray on weathered surface, somewhat darker where freahly 
broken, and very coarsely crystalline. In many places uppermost 3 to 6 In. 
consists ot very Impure conglomeratic Is. containing many shell fragments. Few 
fosaUs. In S. halt of T, 25 N., R. 8 H., and wherever seen In T. 24 N., R. 8 H., It 
is unuaually sandy, and In placea Impoeslble to separate from overlying massive 
S3, tha t forms top memb. of Pawhuska Is. The abrupt disappearance of this Is. 
at many localities Is probably due to ita transition from a aandy lime Into a 
calc ss. tha t Is indistinguishable from overlying sands. Thickness 3 to IB ft. 
Lies 12 to 30 tt . above Deer Creek Is, memb. ot Pawhuska Is. Named for out
crops on Little Hominy Creek in SW. part ot T. 25 N., B, 8- E. 

t L l t t l e h o r n l i m e s t o n e . 
M i s s i s s i p p i a n ( l o w e r ) : N o r t h e r n W y o m i n g ( e a s t s i d e of B i g h o r n Moun

t a i n s ) . 
N. II. Dorton, 1904 (Gcol, Soc, Am. BuU., vol, 15, pp. 394-401). Lit t le Horn Is.— 

Llght-gray maaslveiy bedded Is., many of lower beds of darker color and contain
ing some sond admixture; uppermost 100 tt. ot fm. is pure Is. Total tbickness 
1,100 tt. Typical Miss, fosalls at aeveral horizons. No fossils from hasal 25 to 80 
ft., and Dev. and SU. may posalbly be repreaented. Is In maln = HadlBon Is. of 
Mont, and Pahaaapa Is. of Black Hills, Overlies Bighorn Is. and underlies Anasden 
fm. without apparent uncon. Named for flne exposures In Little Horn Canyon, on 
E. side of Bighorn Mtna. 

S a m e a s M a d i s o n Is . 

L i t t l e K a w l i m e s t o n e m e m b e r . 

P e n n s y l v a n i a n : C e n t r a l e a s t e r n a n d n o r t h e a s t e r n K a n s a s . 

N, D, Newell, 1985 (Kans, Geol. Surv. BuU. 21, pt. 1, pp. 76-79). , Lit t le Kaw U. 
memb.—^Bluish gray blocky Is., 2 ± ft. thick, forming top memb. of Stanton Is. In 
Johnaon and Miami Countlea. Underilea Weston sh. and overUes Victory Junction 
sh. memh. of the Stanton. Named for Little Kaw Creek, M. of ta r ing , Leaven
worth Co. 

See a l so N. D . Newel l , 1936 ( J o u r . Geol., vol . 44, No. 1, p p . 23-31) ; R. 0 . 
Moore , 1986 ( K a n s . Geol . Surv . BuU. 22) ; a n d K a n s . - N e b r . c h a r t com
piled by M. G. W i l m a r t h , 1936. 

L i t t l e L o o p o i l s a n d . 

A s u b s u r f a c e s a n d i n l o w e r p a r t of Hico fm. ( P e r m . ) in s o u t h e r n S a n 

J u a n Co., S E . U t a h . 

L i t t l e M e d i c i n e t o n g u e (of D i n w o o d y f o r m a t i o n ) . 

L o w e r T r i a s s i c : S o u t h - c e n t r a l W y o m i n g ( R a t t l e s n a k e HUls-Medic ine B o w -

L a r a m l e B a s i n r e g i o n ) . 

H. D. Thomas, 1934 (A. A. P. G. Bull., vol, 18. No, 12, pp, 1664, 1869). Li t tU Meii-
oine, tongue of Dinwoody fm.—A tongue of Dinwoody consisting of a widespread bed 
of variegated Umy sa., separated from the older Ervay tongue of Phosphoria fm. br 
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a tongue of red Chugwater sh., and overlain by upper port of the Chugwater. 
Thlckneas uaually obout 10 ft. Type along N, bonk ot Little Medicine Bow Blver 
(locally known oa the "Little Medicine") In the Flat Top anticline 8 ml. N. of 
town of Medicine Bow on rood from Medicine Bow to Caaper, The tongue is alao 
exposed in Rattleanake Hills of Natrona Co,, a t -Alcova, in Freezeout Hllla, in 
Ferris and Semlnoe Mtna, and at places In Laramie Bosln. Not yet known which 
bed in tjrpe section ot the Dinwoody represents Little Medicine tongue. 

L i t t l e Mi s sou r i l i gn i t e s o r l i gneous sha l e s . 
E o c e n e : S o u t h w e s t e r n A r k a n s a s . 

R. T, Hill, 1888 (Ark. Geol, Surv. Ann. Rept. 1888, vol. 2, pp. 50, 188). Little 
Missouri lignites or ligneous shales, with white aand btw, layera, of aame character 
OS those seen at mouth of the Little Missouri. Thickness 20 ft. Occur near top 
of Camden series. Underlie 32 ft. of laminated sand with greensand specks and 
overile 10 ft. of buff-colored micaceous sand and clay shales which change on ex
posure to pink or light yellow. 

P r o b a b l y be long to Wi lcox fm. 

L i t t l e O a k l i m e s t o n e . 

L o w e r O r d o v i c i a n ( l a t e C h a z y ) : N o r t h e r n c e n t r a l A l a b a m a . 

C. Butts, 1926 (.Ma. Geol, Snrv, Spec Rept. No, 14, map, p. 112). Little Oak Is.— 
(Jenerally thick-bedded dork, rather coarsely crystalline la,. In places containing 
many chert nodulea. At top a considerable portion of fm. Is very arglU. Thickneaa 
0 to 500 ft. Fossils ot loteat Chazy age, Uncon, overlies Athens sh. Occura in 
Cahabo Valley. Named tor exposures on W. front of Little Ook Rldge, 8. ot Leeds, 
Jeflferson Co. 

t L i t t l e P i n e R i d g e s a n d s t o n e . 
U p p e r C r e t a c e o u s : C e n t r a l W y o m i n g ( S a l t C reek oil fleld, N a t r o n a C o u n t y ) . 

C. E. Jamlaon, 1912 (Wyo. State Geol,, ser. B, Bull, 4, p, 19). Litt le Pine Ridge ss.— 
Bluiah gray ss,, 50 to 90 ft, ; In upper part 2 cool beda, 10 In. to 3 tt. thick. Forma 
rldge which usually bears sparse growth of pine trees, from which it derives its 
nome. Liea 570 ft, below top of Pierre fm. In Salt Creek oil fleld, and 480 ft. above 
Parkman ss, memb. of Pierre fm. 

V. H, Barnett , 1915 (U, S. O. S, Bull. 581. pp. 109, 113, on Big Muddy dome). A sa., 
lying 320 tt. above Parkman sa. and 400 ft. below top of Pierre fm. In Big Muddy 
dome [SE, of Salt Creek oil fleld], seems to agree in strat . position and character 
with BS. described by Wegemann In U. S. G, "S, Bull. 452 as forming Little Pine 
Rldge, E. of Solt Creek oil fleld. When Wegemonn's rept waa published the geo
graphic extent and value of this ss. as a key were not known, hut work of,Hores 
W. of Caaper and of writer E, of Casper has ahown it is probably most eaaily 
Identified memh, ot Pierre tm,, and it seems desirable to map ond name It. Wege
mann stated this memb, forma Little Pine Rldge, a name given by him to an 
escarpment ot sa, next E. of that formed by Parkman as,, but he did not apply the 
narae to the ss. Aa Little Pine Ridge Is cumbersome name, and not in current use 
in the county, it is thought best to name the ss. Teapot sa. memb., from "Teapot 
Rock," a well-known topog, feature carved from this as,, about Vt ml. B. ot Casfier-
Salt Creek road. The memb. con.slsta of groy ond butt as., Including some carbona
ceoua sh,, and Is 50 ft. thick at type loc. and 160 ft. thick In Big Muddy dome. 

I t s eems a p p a r e n t J a m i s o n ' s u s e of t h i s n a m e w a s u n k n o w n a t t i m e B a r -
n e t t ' s r ep t w a s pub l i shed , a s i t is n o t l i s ted in U. S. G. S. a l p h a b e t i c Ust 
of geologic n a m e s in t h e l i t e r a t u r e , a n d w a s only r ecen t ly (19S6) d i s 
covered by t h e compi l e r of t h i s lexicon. B a r n e t t t r e a t e d th i s ss. a s a 
m e m b . of I ' i e r r e sh., bu t l a t e r w o r k r e su l t ed in d i f f e r e n t i a t i n g (1915) t h e 
depos i t s of P i e r r e age in t h i s region i u to M e s a v e r d e fm. ( a b o v e ) and 

. S tee le sh . ( b e l o w ) , a n d the T e a p o t ss. h a s for m a n y y e a r s been t r e a t e d 
a s a m e m b . of M e s a v e r d e fm. 

t L i t t l e P i t t s b u r g h l imes tone . ( I n C o n e m a u g h f o r m a t i o n . ) 

P e n n s y l v a n i a n : W e s t e r n P e n n s y l v a n i a a n d M a r y l a n d a n d n o r t h e r n W e s t 

Vi rg in ia , 
F, Piatt , 1877 (Pa. GeoL Surv. Rept. H,, pp, 55-104), Little Pittaburg la., 4 to 5 

ft. thick, underlies Little Pittsburg cool and Ilea 50 ft. below Pittsburg coal. 
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[As thus deflned is some oa Upper Pittsburgh Is, memb. of Conemaugh tm. of 
present nomenclature,] 

J. P. Lesley, 1878 (2d Pa, Geol, Surv, Rept, Q, pp, .305-308), In NW. part of 
Allegheny Co, Upper Little Pittaburg Is. lies 30 tt. below Pittaburg coal and 
Lower U t t l e Pittaburg la. lies lower, the two being separated hy variegated ahalea. 

Little Pittsburgh member. (In Conemaugh formation.) 
A term employed by Pa. Geol. Surv. (M. E. Johnson, Topog. and Geol. Atlas 

Pa. No. 27, Pittsburgh quad., p. 31, 1929) to Include Lower Pittsburgh ss.. 
Little Pittsburgh coal, and Pittsburgh Is. 

Little River. 
Lower Cretaceous: Arkansas. 
See Upper Little River Is. 

Little River group. 
Silurian or Devonian: New Brunswick. 
G. F. Matthew, 1863 (Canadian Nat,, vol, 8, pp, 244, 251-253). 

Little Saline limestone. 
Lower Devonian (Oriskany) : Eastern Missouri (Ste. Genevieve County) 

and southwestern Illinois. 
C. L. Dake, 1918 (Mo, Bur. Geol. and Mines vol. 15, 2d aer,, pp. 88, 174 ; name taken 

from unpublished ms, hy S. WeUer). Little SaUne underlies Orand Tower Is. and 
overllea BaUey Is. 

T. E, Savage, 1920 (Am. Jour. Scl., 4th, vol. 49, pp. 170-171). Little Saline River 
la. uncon. overlies Boiley Is. In Mo. and uncon. underlies Clear Creek cher t 

S. WeUer and S. St. Clalr, 1928 (Mo. Bur. GeoL ond Mlnea vol. 22, 2d ser., pp. 136-
141). Little Saline fm.—Has not heretofore been recognized. Name taken from 
exposures at quarries ot Ozora Marble Co., in E. bonk of Little Saline Creek, Just 
S. ot abrupt bend of tbe stream from a northerly to an eosterly direction, a little 
less than 1% ml, W, of road crossing S, of Ozora, where max. thickness of 103 ft. 
Is exposed. No known occurrence outside of Ste. Genevieve Co. Is a very pure 
thick-bedded, more or less coarsely crystalline la., nearly white or with slight 
pinkish tint, and fllled with fosalls in lower half. One bed toward top is decidedly 
crinoldal. Resting in the lower foaslliferous crystalline beda la o 10 tt. bed ot 
dense hard, close-textured, nearly white Is. with great numbers ot bryozoans re
sembling Lichenalia, and a almllar bed 8 tt . thick occurs at top of tm. The fm. ia 
apparently entirely free from chert. Resta uncon, on Bailey la. Conformably 
[7] overlain by Grand Tower fm. Fosslla (listed) correlate It certainly with 
Upper Oriakany. 

T. E. Savage, 1925 (Am. Jour. Scl,, 5th, vol. ID, pp. 1.39-144), extended Little 
Saline la. into III,, and aubatltuted it tor his Backbone la. ot Jackson Co. 

tLittle Saline River limestone. 
Same as Little Saline Is. 

Littles Corner limestone raember. 
Devonian or Carboniferous: Northwestern Pennsylvania (Crawford 

Coimty). 
K. E. Caster, 1933 (Geol. Soc. Am. Bull., vol, 44, pt, 1, p, 202). Hayfleld ah; memb. 

of Knapp fm. includes Littles Corner Is., new name. [All there Is about Littles 
Corner la.] 

K. E, Caster, 1934 (BuUs. Am, Pal,, vol, 21, No, 71, table opp, p, 61, p, 120). Littles 
Corner la. memb.—A rather persistent, hard, bluish gray siliceous Is, in upper part 
of Hoyfleld sh,, which in past has been known as Cuaaewago la. Was called Hay
field Is. by Chadwlck, It lies from 15 to 20 ft, below Berea (Corry) as, ; In one 
or two Instances has been reported to lie immediately below Corry ss. Is of 
restricted distribution. Named for village of Littles Corner in Cussijwogo Valley, 
Crawford Co. [On p. 116 he aays Cussewago Is. of I. C. White is Hayfleld Is. 
ot Chadwlck] 
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Littleton formation. 
Lower Devonian (Oriskany) : Northwestern New Hampshire (Ammonoosuc 

River region). 
C. P. Ross, 1923 (Am. Jour. Sci., 5th, vol. 5, pp. 267-302). Littleton argillite.— 

Almoat wholly flne block argllllte. Contains 2 types of rock, one a group of black 
argilUte and tbe other a group ot alternotlng bands ot block argUlite and lighter 
colored rock, both of which are present In both of mapped areaa (in Ammonooauc 
mining dist,) . Few fosslla Indicate Lower Dev, marine. Is the "cloy alates" ot 
Hitchcock ond correlates with "banded arglllites" and "dork gray ss. with dark 
sh. layers" of upper part of Lahee's Blueberry Mtn series. Younger than Lyman 
fm. Named for Littleton Twp. Grafton Co. 

M. Bluings, 1934 (ScL, Jon, 19, pp, 55-56). Littleton fm. (Lower Dev.) consists ot 
5,000 tt. ot sl., S3., and volcanics, overlying Fitch fm. (middle SIL). [This 
corresponds to Littleton argillite of Ross, but is applied over lorger area where 
volcanic rocks are preaent and included,] 

M. P. Blllinga, 1935 (Geology of Littleton and Mooallauke quada., N. H., pp. 17, 23). 
C. P, Rosa's suggested name "Littleton argUlite" is not very satisfactory, aa the 
rocka are alates, asa,, and volcanics. The term Littleton fm., from the Twp in 
which the rocks are typically developed, is proposed instead. More speclflcally 
the type loc. is around Slate Ledge, Wolker Mtn, and dist. lying a mi. to SW. The 
tm. Is dominantly black al. and black and gray ss. with one important volcanic 
memb. thot lies 700 to 1,000 ft. above base of fm. That part of fm, below the 
volcanic memb. ia dominantly sl., well exposed in quarry a t Slate Ledge. The 
flrst 1,000 tt. above the volcanic memb. is a hard, resistont, block ss. The upper 
part ot tm. is interbedded as, and sl., in which the individual heda are 1 to 6 
inchea thick. The volconic memb. consists of (ascending) : (1) Porphyritic green
stone metamorphosed to andeslte or basal t ; (2) white volcanic cgl. of well-rounded 
bouldera 1 to 18 Inches dlam.; (3) greenish-gray rock which microscO];>e ahows 
to be altered basalt. Fossils are Lower Dev,, Oriskany, 

Littleton member (of Cedar Valley limestone). 
Upper Devonian: Eastern Iowa. 
C. U and M. A. Fenton, 1930 (Am. Mid. Nat., vol. 12, No. 1, pp. 12-13). On right 

bank of Wapaipinicon River, near town of Littleton, Buchanan Co., is an expoaure 
of Dev. rocks of -Cedar Valley age, which are considered oa the typical exposure 
ot Littleton sub-stage of the Cedar Valley. (Details of 11 beds ore given, all fos
siliferous Is., except one 3 in. bed of sh,, and oggregotlng 15 ft. 10 In,] Forms 
lower part ot Cedar Valley stage. Overlain by 12 ft. of highly fossiliferous, sholy, 
yellowish Is. weathering to chips and calc cloy, and composing rest of Cedar 
Valley. 

A, C. Trowbridge, M. L. Thompson, and E, H, Scobey, 1935 (Rept 9th Ann. Field 
Conf. Kons. Geol. Soc, flgs. 1, 2, and pit 36, 424). Littleton memb, of Cedar 
Valley fm.—At Linwood quarry, Scott Co., it consiata of 30 f t of very fossiliferous 
Is. underlain by 13 ft, ot cherty phaly Is., and overlies Linwood memb, of Cedar 
Valley fm. Is older than CoralviUe memb, of Cedar Valley fm, 

M. A. Stainbrook, 1935 (pp. 249 and 255 of 1935 vol. cited above), restricted Littleton 
of Fentons, by removing from its bas t 7 ft. of beds, which he transferred to Lin
wood memb,, " to which they belong founistlcolly and Uthologlcally." At Littleton 
thickness ot Littleton memb. Is 21 ft., ot Brandon 30 ft., in Johnson Co. 55 f t , 
and in Butfalo-Llnwood region 67 tt. Lithology varies oa to locality, being moatly 
Is., but often argill. and shaly phases predominate. Underlies CoralviUe memb. 
of Cedar Valley. 

tLittle Traverse group. 
Salne as Traverse fm. 

Little Traverse Bay limestone. 
Middle Devonian: Michigan (northwestern part of Lower Peninsula). 
C, C, Douglass, 18.39 7 (Mich, Leg, H, Doc. 27, btw, pp, 97 and 111). Little Traverae 

Bay Is.—Limestone intermixed with cloy and chert. Thickness 26 ft. Corresponds 
In geol, poaitlon and character to lss. of cliff ot Thunder Boy, Underilea Cornlferous 
Is, (llght-groy Is. containing beds of hornstone) and overlies block bituminous la. 

E. R. Pohl, 1930 (U. S. Not. Mua. P roc , vol. 76, art . 14). Douglass's loosely deflned 
locality of outcrop of his "Little Traverse Bay Is." exhibits several distinct strat . 
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units, and since he unquestionably applied this term to all beds occurring on 
ahorea of Little Traverse Bay, it is suggested that the term be dropped, to ovoid 
conflict with Traverse group. 

tLitt le Traverse Bay group. 

Same as Traverse fm., which see. 

Little White River beds. 

Pliocene: Central southern South Dakota. 

C. C. OHorra , 1920 (S. Dak. Geol. Surv. Bull. 13, p. 36). Little White River beds, 
the lower I'llo. Hipparion zone of White River Badlands. Uncon. overllea upper 
Mio. Procamelus zone or Nebraska beds In Little White River valley and the valley 
of the Niobraro. Fossiliferous. Local names have been used to designate the beds 
In the localities where fossil hunting has been carried on. Among these names 
ore Snake Creek, Oak Creek, Little White River, Niobrara River, and Spoon Butte. 

See also under Oak Creek fm. 

Livengood chert. 

Mississippian: Yukon Basin, Alaska. 

J. B, Mertle. Jr,. 1926 (Wash. Acod. Sci, Jour,, vol. 16, No. 3. p. 79). Southward, 
In Yukon Basin, several fms. of Carhf. rocks are known. The Miss, rocka include 
Rampart volcanics, Calico Bluff fm, (composed ot thln-hedded sh. and Is.), Liven-
good chert fm., and o chert-orgilllte group of rocka. These fms. occur a t dif
ferent localities, and atrat. relations btw. them are therefore obscure. [All 
there ia about the fm.] 

J. B. Mertle, Jr., 19,36 (U. S. G. S. Bull. 872). Livengood chert (Misa.).—Doml-
nontly chert ; some interbedded Is., chert cgls., and arglll. rocka. Intrualve rocka 
are not aeparated on map. Expoaed in vicinity of Livengood, on Livengood Creek, 
ot Livengood Dome, and elsewhere. Thickneaa probably aeveral thousand tt . 

Livermore gravel. 
Pliocene (upper) : Northern California (Mount Diablo region). 

B. L. Clark, 1930 (Geol. Soc Am. Bull., vol. 41. pp. 774, 779, pla. 15, 20). Uver-
more fm. (also Livermore gravela), upper Plio., S. of Livermore VaUey, Mount 
Diablo region, = major port ot Sleata fm. Reata uncon. on Briones (middle 
Mio.), [On p. 779 he saya Livermore gravels are PUo. (^) and ot continental 
origin.] 

Liverpool cyclical formation. 

A name applied by H. R. Wanless (111. Geol. Surv. Bull. 60, 1931, pp. 

179-193) to a portion of lower part of Carbondale fm. (Penn.) of central 

western 111., based upon the rhythmic-cycle theory of sedimentation. 

Includes coal No. 2. Derivation of name not stated. 

Livingston limestone. (In McLeansboro formation.) 

Pennsylvanian: Southeastern Illinois ((31ark County). 

A. H. Worthen, 1875 (111. Geol, Surv., vol, 6, pp, 11-19). Llvingaton la.—Two 
beda ot Is. separated by 7 to 8 tt. ot sh. with a thin cool (No. 127) ; upper Is. 
ot gray color and 5 to 8 t t thick ; lower Is. 7 to 8 tt. thick. Underlain by 30 
to 35 ft. of arglll and eandy shales overylng coal No. 11 (7). 

Named for Livingston, Clark Co. 
See also 1934 entry under LaSalle Is. memb. 

Livingston formation. 

Upper Cretaceous and Eocene: Central southern Montana. 

W. H. Weed, 1893 (U, S, G, S, Bull, 105) and 1894 (U, S, G, S. Livingston, folio. 
No. 1). Livingtiton beda.—Waterlald and assorted volconic materiol, including sss. 
ahales, grita, cgls., and intercalated beda of true .volcanic aggl. Thickness 7,000 
f t Uncon. underlie Fort Union fm, ond uncon. overlie Laramie fm. Typically 
developed in vicinity of Livingston. Mont. 

R, W. Stone and W, R, Calvert, 1910 (Econ. Geo!., vol, 5. pp, 551-557, 652-669, 
741-764), Livingston fm. is a Uthologic unit, of limited geographic extent, con
aisting of andesitlc material, 1,000 to 7,000 ± tt, thick, and Includes equivalents 
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of (descending order) Lebo ondesltic memb, ot Fort Union fm.. Lance tm., Lennep 
SB., Bearpow sh., and Judith River and Claggett fms. The underlying beds 
(called Laramie by Weed) are in reality Eagle ss. [This la present generally 
approved deflnition.] 

L i v i n g s t o n c o n g l o m e r a t e . ( I n Po t t sv iUe g roup . ) 
P e n n s y l v a n i a n : S o u t h e a s t e r n K e n t u c k y ( R o c k c a s t l e C o u n t y ) . 

A. M. Miller, 1908 (Ky. Geol, Surv. Rept. Prog. 1900, 1007, p. 28). lAvingaton cg l— 
Cgl. in Lee fm. in dlst. aomewhat central about Livingston, Rockcastle Co., Ky., 
tha t can not be positively identifled with Rockcastle cgi. Rests on or close to 
Lower Carbf. 18. and appeara to fill erosion channels in it. 

A. M. Miller, 1910 (Ky. Geol Surv. BuU. 12). The very pebbly cgl. showing up 
suddenly at mouth of Roundatone Creek and extending in a narrow belt up the 
drainage area ot this stream to the head and over onto headwaters of Silver 
Creek, and which also appeara In patches on Horse Creek and hos been aome
what doubtfully correlated by Campbell with his Rockcastle, appears to writer 
to be In all probability a different lena of ss. I t lies In a channel cut out of 
St. Louis Is., and Is doubtfuUy of marine origin. The name Llvingaton ogl is 
sureested for I t 

L l a j a s f o r m a t i o n . 
E o c e n e ( m i d d l e ) : S o u t h e r n C a l i f o r n i a ( S l m l VaUey, V e n t u r a C o u n t y ) . 

J. H. McMastera, 1933 (Oeol. Soc. Am. Bull., vol. 44, No. 1, pp. 217-218). Llajas fm., 
middle Eo., is typically expoaed Immediately NW. ot mouth ot Las Llajas Canyon, 
on NE. side of Slml Volley, Ventura Co. It was recently extensively cored In 
Richfleld Oil Co. well "Topo No. 42." Surface ond subsurface data afford basis 
for accurate opinion ot atrat. and paleontology ot the tm. Two zones are 
recognized, the upper or Cyclammina zone, and the lower or Discocyclina clarki 
zone. The 2 zones aggregate 2,020 ft. In the well and approx. 1,150 ft. In moat 
easterly complete aurface exposure ot the tm. Study of 150 core samples and 
many aurface samples not only verifies previous correlations of Llajas fm, with 
Rose Conyon ah. of San Diego region, but olso indicates that It correlatea with 
both type Domenglne ss. and underlying "Meganos" ah. of dlat. N. of Coalinga. 

T. F. Stipp and F. B. Tolman, 1934 (Pan-Am. Geol, vol 62, No, 1, p, 79). Llajaa 
fm. on N. side of Slml Valley Is divisible into 6 mappable members. It is 
overloin with apporent conformity, by "Sespe tm." (upper Eo.-Ollg. 7) and under
lain by Santa Susanna fm. 

L l a n f a i r s a n d s t o n e m e m b e r (of A l l egheny f o r m a t i o n ) ; 

P e n n s y l v a n i a n : S o u t h e r n c e n t r a l P e n n s y l v a n i a ( C a m b r i a C o u n t y ) . 

C. Butts, 1905 (U. S. G. S. Ebensburg folio. No. 133). At Llanfair, Cambria Co., 
a heavy as. crops out In gorge opp. Henrlette shaft No. 1, and, as shown In shaft 
section, extends to within 40 ft. of Lower Kittanning coal. It has considerable 
extent In this region and Is called Llanfair aa. Its top Is exposed along the track 
near Llanfair shaft No. 2, about 2 ml. S. ot Llanfair, where It is very coorao 
nnd heavy. On Bens Creek the Lower Kittanning coal Is closely overloin by a 
heavy ss, that moy be a downwanl extension of Llonfnlr as, [Columnar section 
shows Llanfair ss, as lying In Interval htw. Upper Kittanning and Middle Kit
tanning coala and as in part ot area extending down to n(?or top ot Lower 
Klttonnlng cooL] 

L l a n o s e r i e s . 

T h e p rov inc ia l se r i e s of m e t a m o r p h o s e d sed. rocks of p r e -Camb . age p r e s e n t 
iu cen t r a l Tex , I s d iv ided in to Val ley S p r i n g gne i ss below and Pack
sadd le sch is t above. Or ig ina l l y cal led L l a n o " g r o u p . " F o r defini t ion 
see U. S. G. S. Bul l , 769, pp. 120-121. 

L l a n o d e O r o f o r m a t i o n . 

P le i s tocene (Wiscons in s t a g e ) : S o u t h w e s t e r n Oregon ( J o s e p h i n e C o u n t y ) . 

P. J, Shenon, 1933 (U, S, G. S, Bull, 840B). Llano de Oro fm.—Terrace deposit, 
consisting ot poorly assorted clay and sand with small rock fraiiments and lensea 
of gravel, Uiicim. overllea Tert. cgl. and Is overialn by later I'lelst. deposits. 
Thicknesa 1 to 80-|- ft. Is probolily of early Wisconsin age. Named for exposures 
a t Llano de Oro mine, Takllma-Woldo dlat. 
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t L l a n o E s t a c a d o f o r m a t i o n . 

P l i o c e n e : W e s t e r u T e x a s ( P a n h a n d l e ) a n d s o u t l i e a s t e r n N e w Mexico . 
R. T, Hill, 1892 (Geol, Soc. Am. BuU., vol. 3, pp. 87-100; Am. Geol, vol. 10, pp. 

108-109). lAano Estacado fm.—Unconsolidated porous sediments of Llano Esta
cado, consisting moatly ot waterworn gravel, sand, and silt in horizontal layers, 
averaging 200 ft. in thickness. Uncon. bverlles Cret. and older rocks. Assigned to 
Neocene (Mio.-Plio.). 

R e p l a c e d by Oga l l a l a fm. (In t h i s a r e a al l P l i o . ; no Mio. in th i s p a r t of Tex , , 

a c c o r d i n g to r ecen t w o r k ) . 

L l a n o E s t a c a d a n s'erles. 

T e r t i a r y ; N e w Mexico. 

C. R. Keyes, 1906 (Am. Jour. Sci., 4th, vol. 21, p. 298). Liano Estacadan aeriea.— 
Shales, 200 ft. thick, overlying Arriban series and forming top dlv. of Tert. in 
N. Mex. 

P r o b a b l y s a m e a s t L l a n o E s t a c a d o fm., n o w rep laced by Oga l l a l a fm. ( r e 
g a r d e d a s a l l P l io . In t h i s r e g i o n ) . 

L l a n o s f o r m a t i o n . 

P l e i s t ocene (7 ) : ' T r i n i d a d . 

G. A. Macready, 1920 (Am. I n s t Mln. and Met. Engrs., Trans., [preprint 1017], p. 8) . 

Lloyd s a n d . 

Upper C r e t a c e o u s : S o u t h e a s t e r n N e w Y o r k ( L o n g I s l a n d ^ . 

A. C, Veatch, 1906 (U. S. G. S. P. P. 44, p, 21). Lloyd sond.—Yellow to white 
quartz aand and gravel, with occasional layers of clay; contains much decayed 
white chert and in one place marine fossils. Thlckneas 80 to 90 ft. Ia overlain 
by varicolored cloy 0 to 500 ft. thick and underlain hy 0 to 200 ± ft. of clay. 
Extends into N. J., where it la an horizon in Raritan fm. ahout ZOO f t below top. 

N a m e d for o c c u r r e n c e In deep well a t Lloyd P o i n t , L loyd Neck, L o n g I s l and . 

L loyd zone. 
A s u b s u r f a c e oil zone, 2,020 ft. th ick , in R e p e t t o s l l t s tone ( lower PUo.) of 

V e n t u r a Co., C a l i t T o p l ies 1,300 ft. be low b a s e of Gosne l l sh. F o r 
mer ly inc luded in P i co fm. 

Lobe lv i l l e s h a l y l i m e s t o n e m e m b e r (of B r o w n s p o r t f o r m a t i o n ) . 
S i l u r l a n ( N i a g a r a n ) : W e s t e r n Tennessee . 

W. F, Pate and R. S. Bassler, 1908 (U. S, Nat. Mus. Proc , .vol . 34, pp. 410-432). 
I/obeltiille fm.—Upper 0 to 45 ft., called Coral zone, usually conalats ot whitish 
ahales so prolific in tossUs that their disintegration upon hillaldes leavea gronnd cov
ered with the specimens, and thin-bedded clayey la. Lower 9 to 31 f t , called Bryo
zoan zone, conalats ot red and purple ahalea overlain hy aoft blue to white shales. 
Ot Niagaran age. Top fm. ot Brownaport group. Overllea Bob fm. and underilea 
Decatur la. 

Now t r e a t e d ns t o p memb . of B r o w n s p o r t fm. (See H. D. IVIiser, T e n n . 

Geol. Surv. , R e s o u r c e s of Tenn. , vol. 7, 1917, p. 2 0 1 ; a n d T e n n . Geol. Su rv . 

Bul l . 26, 1921. p . 21.) 

N a m e d for Lobelvi l le , P e r r y Co. 

Lobo f o r m a t i o n . 
T r i a s s i c ( ? ) : S o u t h w e s t e r n New Mexico ( D e m i n g r e g i o n ) . 

N. H, Darton, 1916 (U, S, G, S. BuU. 618, pp. 19, 39). Lobo /m.—largely reddiah 
and gray sli. and gray to pinkish Impure Is., but Includes much cgL at base. 
Uncon, underiles Sarten sa. (Lower Cret.) and uncon. overliea Gym and older lss. 
In Deming quad. Thickness at Lobo Draw, ou E. ahipe of Florida Mtns, 3 5 0 ± 
tt . In ita overlap on granite SE. ot Capitol Dome there Is aome baaal arkoaic ss. 
No foa.sils. May be Penn., Perm., Triassic, or even earlleat Cret. Ia tentatively 
classlfled as Trlossle ( 7). 
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Lobster Lake series. 
Silurian: Western Maine (Piscataquis County). 
F. W. Toppon, 1932 (Geol. of Maine, Contr. Dept. Oeol. Union Coll., Schenectady, 

pp. 7(K72), Lobater Lake aeriea.—Llght-gray aren. lss. rich In stromatoporids, 
the entire group being strongly reminiscent of the Rlpogenoua lss., which contain 
Niagara fossils. At least 1,000 tt. thick. Well exposed on shores of Lobster Lake 
[Lobster Pond 7], Piscataquis Co. Aaaigned to SIL 

Lockatong formation. (In Newark group.) 
Upper Triassic: New Jersey and southeastern Pennsylvania. 
H. B. KUmmel, 1897 (N, J. Geol. Surv. Ann. Bept, State Geol 1896, pp. 40-47, and 

Jour. GeoL, vol. 5, pp. 544-647). Lockatong aeries.—Hard dark-colored shales 
and dark-gray and green flagatones, much harder and darker than overlying Bruns
wick shales or underlying Stockton series. Also Includes carbonaceous shales, hard 
massive black and blnlsh-purple argUlltea, dark-red shales, and some thin layers 
ot highly calc. shales. Thlckneas 1,700 to 3,660+ ft. Middle fm. of Newark 
system [group]. Named for Lockatong Creek, Hunterdon Co., N. J. 

tLockhart formation. (In Chester group.) 
Mississippian: Western Kentucky. 
F. J. Fobs, 1907 (Ky. Geol. Surv. BuU. 9, p. 67). Lookhart fm.—Lsa., shales, and 

some aa,, 100 to 175 ft. thick, composing topmost fm. of Chester group in Caldwell, 
Crittenden, and Livingston Countlea. Overlain by Pottsville fm. and underlain by 
Birdsville fm. [See ^Birdacille Jm.] 

Ittay be=Clore Is. 
Probably named for Lockhart, Livingston Co. 

Lockport dolomite. (Of Niagara group.) 
SUurian: New York, Michigan, and Ontario. 
J. Hall, 1839 (N. Y. Geol. Surv, 3d Rept,, pp. 289, 327). Lockport !«,—The Is. at 

Lockport [N. Y.] excavated for passage ot the [Erie] conaL At this place the 
rock poaaeaaea In an eminent degree the geodiferoua chorocter which has hitherto 
given it its name. To E. it becomes a dork, nearly black, compact Is. OverUes 
Rocheater sh. and underiies the red sh. [Sallno tm.] forming basal part of Onon
daga sallferous group. Ia top fm. of Protean group of Vanuxem. 

In subsequent repts the Guelph dol. has been both included in and ex
cluded, from Lockport dol. (See under Guelph dol.) The U. S. Geol. 
Survey uses the original and commonly accepted definition of Lockport 
dol., which includes the beds that carry the Guelph fauna. The Lock-
port consists largely of dol, and is treated as upper fm. of Niagara 
group, the Clinton fm. (Including Rochester sh. memb. a t top) being the 
lower fm. of that group. In some early repts the Lockport dol. was 
called "Niagara Is." The N. Y. State Survey now Includes Guelph in 
Lockport dol. (See W. Goldring, 1931, N. Y. State Mus. Hdb. 10, pp. 
191, 335.) 

tLockport group. 
A name applied in some early N. Y. repts (L. Vanuxem 1842) to the blackish 

impure Is. and bluish slaty sh. underlying Onondaga salt group and 
overlying Clinton group, as he used the names. As thus used the term 
included Lockport dol. and Rochester sh. memb. of Cainton fm. of present 
nomenclature. 

tLockport group. 
A time term used by E. O. Ulrlch and R. S. Bassler (12th I n t Geol. Cong., 

Canada, pl. opp. p. 666, 1913; and Md. Geol. Surv. SIL vol., pp. 244, 259-
270, 1923) to include not only Lockport dol. of N. Y. but In Central States 
all beds btw. base of Laurel Is. and top of. LouisvUle Is., the latter of 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1 2 0 5 

post-Guelph age according to their charts. Ulrich's 1911 charts show 

some of these beds to be older and some younger than Lockport dol. 

of N. Y. The U. S. Geol. Survey uses Lockport in a rock or formatlonal 

sense, applying it to the dol. that underlies Salina fm. and overlies Clinton 

fm. in N. Y. and Mich. 

tLockport marble. 

tLockport Encrinal marble. 
Names applied iu some early repts to Gasjiort Is. memb. of Lockport dol. 

tLockport moraine. 
Same as Barre moraine. Named for Lockport, N. Y. 

Loco diorite. 
Eocene: Central Montana (Little Belt Mountains). 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns folio. No. 56). Loco diorite.— 
Granular rock forming stocka or central corea of Crazy Mtns. Prevailing form 
is a typical diorite groding Into quartz diorite and even Into gronltite. At N. 
end ot Loco Mtn stock the prevailing rock la on augite-blotite diorite with no 
hornblende ond very little quartz. Assigned to Eo., as It <:uts sed. rocka containing 
post-Cret. plants and Is overloin by Neocene lake beds afld cut by Neocene eruptives. 

Locust Grove diorite. 

Pre-Cambrian: Northeastern Virginia. 

J . T. Lonadole, 1927 (Vo, Geol. Surv, BuU. 30). Locuat Orove diorite closely 
poralleia the granite near Locust Grove. Extends from 1 mi. E. of Verdieravllle 
on B,, F, & P, Ry, to 1% ml. SW. of Flat Run P. O., a diatance of 8% mi. 
Is deflnltely older than Locust Grove granite and Is probobly pre-Camb, 

A. I, Jonas, 1928 (Va, Geol, Surv, prel, ed. of geol. map of Va.), mapped the diorite 
near Locust Grove as pre-Camb. quartz diorite, intrusive Into Glenarm series. 

Locust Grove grnnite. 
Pre-Cambrian: Northeastern Virginia. 

J. T. Lon.sdale, 1927 (Vn. Geol, Surv. Bull. 30). Locust Orove granite Is typically 
developed near Locust Grove, Orange Co. Corresponds fairly closely to quartz 
monzonite. Is believed to be late pre-Camb. or Camb. Is younger than Locuat 
Grove diorite. 

A, I, Jones, 1928 (Va. Geol, Surv. preL ed. of geol. mop of Vo.), mopped the granite 
ot and near Locust Grove as pre-Comb. and aa Intrualve into Glenarm aeries. 

Locus t P o i n t f o r m a t i o n . ( I n B o r d e n g roup . ) 
M i s s i s s i p p i a n : S o u t h e a s t e r n I n d i a n a . 

P. B. Stockdale, 1931 (Geol. Sop. Am. BuU., vol. 42, No. 3, pp. 708-716). Locuat 
Point fm.—Molnly moaaive or shaly siltatone in aouthern part ot Ind. outcrop area. 
Northword the fm, becomea a succession of flne-grolned aa. beds ond alternating 
shaly zones. Fossils rare, aside from worm raorks. Average thickneaa 125+ ft. 
UnderUea Carwood tm. and overlies New Providence fro. [In 1929 (Ohio Jour. 
ScL, vol. 29, No. 4, p. 170) Stockdale named the beds underlying Carwood fm. 
and overlying New Providence fm. in southern Ind. the St. Joaeph, a name tha t 
ia preoccupied.] 

P . B. Stockdale, 1931 (Ind, Dept. Cona,, Div, Geol. Pub. 98, pp. 52, 77, 94, 120-
126-f-). Locuat Point fm.—Underlies Carwood fm. and overUes New Providence 
tm. Ia more sandy than latter. Includea rocka called "Knob sh.," "Upper Knob
stone ah,," etc., by early Ind. writera ond Roaewood sh. by Butts (Ky. Geol. Surv., 
ser. 4, vol. 3, 1915, pp. 157-158). For lock of o better term, and in al)sence of 
detolled s t r o t knowledge, Rosewood sh., the moat recent name, has been 'used 
with some misgiving in various writings thot have appeored alnce Butta' 1916 
proposal. The noine Locuat- Point fm. here uaed is selected from a well-known 
topog, prominence on Ohio Blver bluff, obout 1 ml, S. ot Floyd-Harrison Co, Une, 
S, center sec, 12, T. 4 S., R. 5 E., ond from nearby Locust Point P. O., center 
S E ^ same aectlon. The aondy ah, extending from baae ot bluff upward 127 f t 
Is this fm. [Deacribes and names many local faoiea pt the fm.] 
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Lodgepole limestone. (Of Madison group.) 

Mississippian (lower) : Central northern Montana (Little Rocky Mountain 

region). 

A. J. Collier and 8. H. Cothcart, 1922 (U. S. G. S. Bull. 736 F, p, 173), In this part 
of Mont. (Little Rocky Mtn region) the Modlson Is. becomes a group, divisible into 
two distinct fms., here nomed Lodgepole la. (the lower one) and Miasion Canyon la. 
(tbe upper one). The Lodgepole Is, consists of 800 ft, ot tbin-bedded Is. and sh. 
contoining many fosalls. It overlies Jefferaon la. Named for exposure in Lodgepole 
Canyon. 

Lodi shale member (of St. Lawrence formation). 

Upper Cambrian: Southern Wisconsin and eastern Minnesota and Iowa. 

F. T, Thwaltes, 1923 (Jour. GeoL, vol. 31, p, 547), Trempeoleou fm. Is divided by 
E. 0. Ulrlch [unpublished at thia time] into four members : Norwalk flne-gralned 
dolomltlc ss. a t top, i^nderlaln by Lodi yellow and purple sandy thin-bedded do l , 
locally called "sh.," jvhlch in turn rests on St, Lawrence or Black Earth dol, 
[reatricted uae of 8*1. Lawrence]. Along Wlaconsln River the Lodi "ahalea" 
predominate. 

E. O. Ulrlch, 1924 (Trana. WLs. Acod. Scl,, Arts, and Lett,, vol. 21, pp. 83, 86-87). 
Lodi ah. memb. (of Trempealeau fm.).—^Thla term la proposed for the usually 
yellow, calc, ah.-like ss. that lies btw. Norwalk ss. and St. Lowrence la. [Ulrich's 
restricted deflnition of St. Lowrence]. This sh, memb, is widely diatributed, the 
outcrops being everywhere recognizable from StlUwoter, Minn,, and Osceola, Wis., 
on the N. to Spring Green on the S, nnd vicinity of Madison on the E, Locally 
the characteristically yellow' ah. is interbedded with purple sh,, as in vicinity of 
Mazomanie, or with layers of ss,, and In other places with dolomitic la,, but even 
without conaiderlng the fossils there is seldom any difficulty in recognizing the 
Lodi eh, Thicknesa rarely leaa than 15 ft., with 50 ft. max. ond 25 tt, approx, 
average. Uaually foaailiferous, and so for aa known its fauna is almost entirely 
conflned to this memb. 

The U. S. Geol. Survey at present t reats these beds as a memb. of St. 
Lawrence fnj., and does not use the name "Trempealeau fm." A. C. Trow
bridge and G. I. Atwater, 1984 (Geol. Soc. Am. Bull., vol. 45, pp. 21-79), 
also used St. Lawrence fm. instead of Trempealeau fm.; but in 1935 
(Rept 9th Ann. Field Conf. Kans. Geol. Sob., passim) Trowbridge et al., 
expanded Trempealeau fm. so as to include at top all of Jordan ss. as 
well as overlying Madison ss., and treated Lodi and St. Lawrence [re
stricted] as members of the Trempealeau. This classification has not 
yet been adopted by U. S. Geol. Survey. 

Type locality not stated, but presumably named for exposures at or near 
Lodi, Columbia Co., Wis. 

Lodore formation (also Lodore shale) . 

Cambrian: Northwestern Colorado and northeastern Utah (Uinta Moiin

ta ins) . 

J. W. PoweU, 1876 (Geology ot eastern portion of Uinta Mtna, pp. 41, 56, 58, 
144-147). Lodore group.—A group ot soft sss. and oren, ahales, with cgla. 
ot boae, 465 t t . thick, conformably underlying Redwall group of lsa. In Lodore 
and Whirlpool Conyona, where Green River cuta through eaatem port ot Uinta 
Mtns, and uncon. overlying Uinta ss. Believed to be aome as Tonto group [Middle 
Comb.] ot Grand Canyon, but aaslgned to Carbt. Named tor Lodore Canyon 
[Moffat Co., NW. Colo.]. 

F. B. Weeks, 1907 (Geol. Soc. Am, BulL, voL 18, pp. 432-434). Lodore ahales.— 
Argill. and aondy green, red, purple, and black shales; green aholes containing 
many nodules. Thicknesa 500 to 1,200 ft. in Uinta Range. Aaaigned to Camb. 

. and correlated with Tonto group of Grand Clanyon. 
H. S. Gale, 1910 (U. S. G. S. BuU. 415, p. 48), Lodore shaiea not studied in connec

tion with thia rept on coal flelds of NW, Colo, and NE. Utah. They are now 
thought to be of middle or upper Comb, age, olthough no authentic record of 
fossils from this fm, is known tor this general region. 
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Logan formation. 
Mississippian: Ohio and northeastern Kentucky. 
B. B. Andrews, 1870 (Ohio Geol. Surv. Bept. Prog. 1869, pp. 62, 76, 79, 80, 87). 

Logan s». group (also Upper Waverly or Logan ss.).—Flne-grained buff-colored 
ss., 133% tt. thick, underlying MaxvUle Is., or, where that is absent the coal 
measures. Overllea 85 tt. ot alternate fine-grained Waverly-like seams and cgl, 
expoaed at Black Hand, where it Is 50 to 60 ft. thick. [In this and later repta 
Andrewa called thia cgl. "Waverly cgl.'' But that name was later replaced by 
Black Hand fm.] 

According to Jesse B. Hyde (Jour. (3eol., vol. 23, p. 659, 1915) and C. S. 
Prosser (Ohio Geol. Surv., 4th ser.. Bull. 7, p. 17, 1905) there Is a differ
ence Of opinion regarding the rocks originally included in Logan ss. by 
E. B. Andrews, also regarding the correct deflnitions of Black Hand 
and Cuyahoga. (See under Black Hand memb. and Vinton memb.) 
Hyde's expanded Logan fm. (which includes, descending, his Vinton, 
AUensvUle, Byer, and Berne members) and his restricted Black Hand 
memb. appear to be the deflnitions a t present followed by Ohio Geol, 
Surv. The U. S. Geol. Survey, however, has not yet adopted these 
modifications for its publications. 

Named for Logan, Hocking Ck)., Ohio. 

tLogan limestone or flint. (In Logan formation.) 
Mississippian: Southeastern Ohio. 
B. Orton, 1878 (Ohio Geol Surv., vol. 3, pp. 900-901, pis. opp. pp. 889, 900, 921, 

933). Logan la. or flint (also Logan flint Is.).—Thickneaa 1 to 2 ft. In Vinton and 
Jackson Counties. Overlain by Iron ore and underlain hy thin coal. Llea about 50 
ft. above Waverly cgi. and about 55 tt. below Maxville Is. 

Probably named for occurrence in Logan fm. 

Logan fire clay. (In PottsviUe formation.) 
Pennsylvanian: Southeastern Ohio. 
E. Orton, 1878 <Ohlo Geol. Surv., vol, 3, pp. 713, 901). Logan flre clay.—One ot 

most Valuable clay seams of Ohio, lying imraediately above MaxvlUe block ore and 
Maxville la. In Perry ond Hocking Countlea, Probobly belonga to aome horizon 
as Sclotovllle ond Webster flre cloys of Scioto Co. • 

Occurs in basal par t of Pottsville fm. Appears to be a lower clay than 
the Sclotovllle. (See Outlines of field trips in geol. in central Ohio, 
by C. S. Prosser and W. C. Morse, 1915, p. 16.) 

Named for Logan, Hocking Ck). 

tLogan group. 
Mississippian: Ohio. 
E. Orton, 1880 (Review Strot. Geol. Eastern Ohio, p. 14). Logan group.—A series 

of shales, sss. and cgls., 160 to 250 tt. thick, held together by common fossils. 
Included in Cuyahoga sh. by some outhors, but overlj-Ing (Lower) Cuynhogo sh. 
and underlying Maxville Is. or o well-marked horizon of coal, flre clay, ond Iron 
ore, Includea Logan aa. and Waverly or Black Hand cgl. and contemporary beds. 

Preoccupied by Logan fm. 
Apparently named for Logan, Hocking Co. 

Logan limestone. 
Silurian: Central Pennsylvania (Mifflin County). 
J. P, Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept, vol. 2, pp. 787, 790, 805). 

Logan Is.—A peculiar stratum,'3% ft. thick, outcropping neor Logan Furnace. 
Differs In character from the other la. beds of Logon section, but may not have any 
strot. Importonce. Consists of 3 layers, the upper and lower ones being heavy 
compact duU-blue Is. breaking Into square blocks and weathering blue gray. Be-
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tween them Is a very hard layer heavily chorged with Iron and breaking with 
rough semi-crystalline aurfacea. OverUes Logan ah., 72 ft. thick. All included In 
upper part ot Salina shales. 

Logan shale. 
SUurian: Central Peimsylvania (Mifflin County). 
J. P. Lesley, 1892 (2d Pa. Geol Surv. Summ. Finol Rept, vol. 2, p. 787). Logan ah., 

72 ft. thick, underlies Logan Is. and overlies Salina Upper red sh. In Logan 
section. Included In Salina shaiea, lying much higher In section than Bloomsburg 
red sh. 

tLogan sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 
R. V. Hennen and D, B, Reger, 1914 (W, Va, Geol, Surv. Rept. Logan and Mingo 

Countlea, p. 178), Logan ss.—Mosslve, peralstent, gray, medium-grained, mica
ceous. Thickness 20 to 60 ft, Llea 0 to 5 ft, belo'w Alma coal and 1 to 10 ft. 
above Little Almo coal. Named for Logon, Logan Co,, W, Va. 

C. E. Krebs and D, D, Teets, J r , 1915 (W. Va. Geol. Surv, Rept, Boone Co,, p. 443). 
Name ot Logan ss. changed to Monitor »a., because Logon la preoccupied. 

Logan sills. 
A name that has long been in use for pre-Camb. sills, of Keweenawan age, 

on NW. coast of Lake Superior, in northern Minn, and Canada. Name 
was given in honor of Sir Wm. B. Logan. 

Logana bed. 
Middle Ordovician (Trenton) : Central Kentucky. 
A. M. Miller, 1905 (Ky. Geol. Surv, Bull, 2. pp. 9, 19). Logana substage.—Arglll. Is. 

and sh., 10 ft. thick, characterized by Modiolidon oviformia. OverUea Chirdsyllle Is. 
and underlies Hermitage Is. All included in Lexington stsge, 

A. F. Foerste, 1906 (Ky. Geol, Surv. Bull, 7), and A. M. Miller, 1906 (Ohio Nat, 
vol. 6, pp. 447-448). Logana underlies Wilmore and overlies CurdsviUe. 

A. F. Foerste and A. M. Miller, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1). 
Logana la same aa Hermitage of Tenn., and Wilmore overlies Logana. 

Named for Logana, Jessamine Co. 

tLoganian. 
Name proposed ig early repts . for pre-Laurentian rocks of Great Lakes 

region which correspond to Keewatin series of U. S. Geol. Survey. For 
deflinition see U. S. G. S. BuU. 769, p. 135. 

Logie Green. 
Cretaceous: Jamaica. 
E. T. HiU, 1899 (Harvard CoU. Mus. Comp. Zool. Bull., vol. 34, p. 42). 

LohaU sandstones. 
Jurass ic : Northeastern Arizona. 
C. [R.] Keyes, 1922 (Pan-Am. Geol, vol. 38, pp. 250, 337). LohaU asa., 250 ft. thick, 

underlie Mancoa shales, and compose main body of Dakotan series as developed 
neor Loholl, Apache Co., W, of Chinle, and NW. of Fort Deflance. 

C. [R.] Keyea, 1936 (Pan-Am. GeoL, vol. 66, No. 4, pp. 303, 306). Zunian aeriea 
divided into (deacendlng) McElmo shales, LohaU ss., Montezuma ahales, and 
Arido sa. The latter 3 fms. correspond to La Plata beds of Cross, and are present 
In Colo, N. Mex., and Ariz. 

C. [R.] Keyea, 1936 (Pan-Am. Geol., vol. 66, No, 1, pp, 71-72), LohaU is pre
occupied and is here replaced with Tyende aa. 

This SS. appears to correspond to Navajo ss. of U. S. G. S. cla.ssification. 
(See U. S. G. S. P. l'..183, chart opp. p. 37.) 

Lohn shale member (of Thrifty formation). 
Pennsylvanian: Central Texas (Colorado River region). 
N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept,, pt. 1. pp. 387. 408). Lohn 

bed.—FosslUferous, bluish, red, yellowish, and purple clay, with aome ahaly clay. 
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sh., ss., and Is., and the (Baffin coaL Thickness 20 to 75 ft. Memb. of Cisco dlv. 
Underlies Porks Mtn bed and overlies Speck Mtn Is. 

F, B, Plummer and E. C. Moore. 1922 (Unlv. Tex. BuU. 2132), include this bed In 
Thrifty fm., of Cisco group. Named for Lohn, McCuUocb Co. 

L o h r v i l l e g r a n i t e . 

N a m e app l i ed by C. C. W a n g (Geol . Soc. C h i n a BuU., vol . 11 , No . 4, p p . 4 2 6 -

428, 1932) t o a p r e -Camb . g r a n i t e i n W i s . ( a r e a no t s t a t e d ) , w h i c h o c c u r s 

in a s m a l l m o u n d no t f a r f r o m t h e m o u n d of W a u s h a r a g r a n i t e a n d w h i c h 

is s i m i l a r t o l a t t e r g r a n i t e . 

tLoIo ser ies . 

P r e - C a m b r i a n ( B e l t s e r i e s ) : C e n t r a l w e s t e r n M o n t a n a ( n o r t h e r n B i t t e r 

roo t M o u n t a i n s ) a n d a d j a c e n t a r e a in I d a h o . 

W. Lindgren, 1904 (U. S. G. S. > . P. 27, pp. 16, 34). Lolo aeriea.—The sed. series of 
Lolo Fork, near extreme N. end ot Bitterroot Range [in Mont , according to Llnd-
gren's map] . Apparently does not enter watershed of Clearwater Elver, though 
continuing cloae to Its Umits. Consists ot moderately metamorphosed qtzites, la., 
and banded slates, some of purple color, Apporently conformable, bnt evidently 
folded, overturned, and repeated aeries. Probably Identical and contlnnoug with 
seriea occupying entire width ot Coeur d'Alene Mtna, and extending from lake of 
aame name on W. to Clark Fork of Columbia on E. No fossils ever found in either 
aeriea. My belief Is Lolo eerles should he coordinated with thick pre-Camb. series 
ot centrol Mont, 

F. L, Eanaome, 1905 (U. S, G. S, BuU. 260, p. 278). The Algonkian sed. rocks near 
Lolo Pass [Juat over the line In Idaho] , deacribed by Lindgren in U. S. Q. 8. P. P. 
27, p, 16, are probably port of the same aeriea that prevails in Coeur d'Alene Mtna, 
but, as shown by Lindgren, are cut off by the great granite batholith ot central 
Idaho. 

L o m i t a f o r m a t i o n . 

P l e i s t o c e n e : S o u t h e r n Ca l i fo rn i a ( S a n P e d r o HiUs , L o s A n g e l e s B a s i n ) . 
U. S. Grant, IV, and H. R. Gale, 1931 (Mem. Son Diego Soc Nat. Hla t , vol, 1, 

pp, 42-43, 61). Laa Poaaa zone in Loa Angelea Basin is most characteristically 
exposed at Lomltos quarry and in Hilltop quarry. It uncon. underUes Timms 
Point zone ( = Deadman Lslond "PUo," ot repta) and overlies Santa Barbara zoue. 
Correlation with Laa Posas of Ventura Boain proctlcolly certain. 

R. D. Reed. 19.33 (Geol. Collt, pp. 259, 260, 261, 264, 303, 304). Lomita fm.— 
Marine deposits. To S, In Son Pedro Hills the calc. Lomita underlies Timms Point 
fm, and overlies lower PUo.; to N., at San Pedro, the sandy Lomita underUes 
San Pedro ss, and overlies lower Plio, Repetto tm. The two facies are fairly 
well aeparated by a email anticline. Fossillferoua. Aaaigned to Pleiat. 

U. S. Gront, IV, 1935 (Pon-Am. Geol., vol, 64, No, 1, pp, 73-74). Lomita fm., 
0 to 300 ft. thick, underlies Timms Point fm. (both morine Pleist.) a t San Pedro. 
FossUa Usted. 

L o n a c o n l n g s a n d s t o n e . ( I n C o n e m a u g h f o r m a t i o n . ) 
P e n n s y l v a n i a n : W e s t e r n M a r y l a n d (A l l egany a n d G a r r e t t C o u n t i e s ) . 

C. K, Swartz. W. A. Price, and H, Bassler, 1919 (Geol. Soc Am. BuU., vol. 30, p. 
573). Lonaconlng ss.—Underlies Franklin coal and overllea Lonoconlng cool; all 
Included In Conemaugh tm. 

C. K. Swartz. 1922 (Md. Geol. Surv, vol. 11, p. 68, pl. 6) . Lonaconlng ss.—(A thln-
hedded ss. found locally btw. Lonaconlng ond Fronklin cools. Exposed at various 
places along Georges Creek S. of Lonaconlng. 

L o n e q u a r t z i t e . 
U p p e r C a m b r i a n : S o u t h w e s t e r n N e w Mexico (S i l ve r C i ty r e g i o n ) . 

C, [R,] Keyes, 1915 (Iowa Acad, Scl, P roc , vol, 22, pp, 257-259; Conspectus of gcol. 
fms, of N. Mex,, pp, 4, 8) , Lone qtzite.—Late Comb, section of alternating qtzites 
and metamorphosed lsa. well dlsployed in Lone Mtn, neor Silver City. Thicknesa 
300 ft. 

T h e U p p e r C a m b . q t z i t e of S l ive r C i t y reg ion h a s for m a n y y e a r s been ca l led 

B l i s s s s . by U. S. Geol . Su rvey . 
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jLone limestone. 
A name applied by C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, p. 53) and 

1924 (Pan-Am. Geol., vol. 41, p. 37), to the upper or Sil. par t of Lone Mtn 
Is. of Nev. 

Lone Butte limestone member. 
Middle Devonian : Northwestern Montana. 
C. F, Delas, 1933 (Mont. Bur, Mlnea and Gcol. Mem, 6. pp. 43 and passim). Lone 

Butte Is. memb.—^Underlies Spotted Bear Is. and overUes Coopers Lake is., oil 
members of Jefferson is. Known only in 5 eections: Lone Butte, Spotted Bear 
Mtn, Pentagon Mtn, Prairie Reef-White Rldge, and Dearborn; eroded tn other 
sections. Thickest (6.37 ft.) on White Rldge; thinnest (87 f t ) on Monitor Mtn. 
Most striking characteristics are drob, dark-brown color, vitreous luster on freah 
surfaces, and very petroliferous content. Type loc on SE, side of S, spur ot Lone 
Butte, In NE^4 sec 26, T. 23 N., R, 13 W., where It Ie 421 ft. thick and con
sists of (descending) : (1) Massive brown to steel-gray mag. petroliferous la,, thln-
hedded In lower part, thicker-bedded and more massive upward, 170 ft . ; (2) 
masalve chocolate to chocolate-gray flne-gralned mog. Is. that weathers white buff 
and to sharp ongulor surfaces; (3) ateel-groy vitreous dolomltlc aren. flne-grnlned 
petroliferous Is. thot weathers light buff-brown, 141 f t ; (4) thIck-hedded tan to 
steel-gray vitreous, very petroliferous aren. Is., porous In upper part, and weather
ing drab brown, 34 f t 

Lone Camp limestone. (In Mineral Wells formation.) 
Pennsylvanian: Central northern Texas (Parker County). 
G. Scott and J, M, Armstrong, 1930 (Tex, Bur. Econ, Geol., geol. mop ot Porker Co.), 

show Lone Cnfflp Is. (5 ft. thick) beneath Salesvllle sh. and 40 ft. above Lake 
Pinto S3., but the name la not Hated hy E. H. Sellarda In Tex. Unlv. Bull. 3232, 
1933. The -Salesvllle sh. os deflned overlies Loke Pinto es. 

tLone Grove series. 
Pre-Cambrian (Llano series) : Central Texas. 
T. B. Comstock and B. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept , pl. 3, pp. 

Iv, 255—267). Lone Orove series.—Granites, gneisses, and allied rocks forming 
busol port of Burnetan system. Underilea Long Mtn seriea. 

Same as Packsaddle schist. 
Named for Lone Grove, Llano Co. 

Lone Land formation. 
Pre-Cambrlan: Mackenzie. 
M. Y. Williams, 1924 (Geol. Soc Am. Bull., vol 35, pp. 97, 468). 

Lone Moimtain limestone. 
Silurian and Upper Ordovician: Eastern Nevada (Eureka region). 
A. Hague, 1883 (U. S. G. S. Sd Ann. Rept., pp. 253. 262, 267). Lone Mtn U.—Llght-

gray siliceous rock, with all traces ot bedding obliterated, and with black gritty 
beds at base. Thickness 1,800 ft. Uncon. overllea Eureka qtzite and underilea 
Nevada la. (Dev.). 

The fm. contains SU. fossils (of Niagaran age) in upper p a r t and Upper 
Ord. fossils (of Richmond and probably Maysville age) In lower part. 

Type loc. Lone Mtn, 18-f- ml. NE. of Eureka. Has also been nmpped by 
S. H. Ball (U. S. G. S. Bull. 308, 1907) in Inyo Co., Calif. 

For slight modification of definition see under Eureka qtzite, E. Kirk, 1932. 

tLone Mountain dolomite. 
Silurian: Mackenzie, Canada. 
E. M. Kindle, 1921 (Canada Geol, Surv. Summ. Rept. 1920, pt, B, p. 44). 
E. M. Kindle, 1936 (Sci., n. s., vol. 83, No, 2140, pp. 14-15). North Nahanna River 

dol. replaces Lone Mtn dol. (preoccupied). 
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Lone Oak limestone lentil. (In Kincaid formation.) 
Eocene: Northeastern Texas (Hunt County). 
F. B. Plummer, 1933 (Univ, Tex. Bull, 3232, pp, 536, 639, 553). ione Oalt la. 

lentil,—Impure oolitic Is. containing o tew fossils. Typically exposed at Lone 
Oak quarry W. of Lone Oak, Hunt Co. Occurs neor base of Pisgah memb. 
(upper memb. of Klncald tm.), and can be traced some distance NE. and SW. 
of Lone Oak. 

Lone Star formation. 
Pre-Cambrian: Southern British (Columbia and northeastern Washington. 
R, A, Daly, 1912 (Conada Geol, Surv. Dept, Mines Mem, 38, map 7, 117° to 117''30'). 

Lone Star fm.—Dark-groy carbonaceous phyllite with quartz achiat and qtzite. 
OverUes Beehive fm. and underilea Pend D'Oreille schist. 

E. A. Daly, 1913 (Canad'a Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 158, tables at 
pp. 178, 194). Lone Star fm.—Chiefly dark-gray or greenlah-gray, often carbona
ceous phyllite, with aome lighter-tinted greenish aerlcite-quartz schist and thin beds 
of llght-groy qtzite. Extremely metamorphosed. Thickness 2,000 ft. Top tm. of 
Summit series. Overlies Beehive fm. with apparent conformity. Named for ex
posures on E. slope of Lone Star Mtn, [B. C. ?]. [Assigned to Middle Camb. but 
correlated with Striped Peak, Hantla, Sheppard, and other fms. which U. S. G. S. 
classifles as pre-Camb.] 

Lone Tree white layer. 
Name applied by W. D. Matthew and W. Granger (Am. Mus. Nat. H i s t 

Mem., vol. 9, 1909, p. 295) to "a persistent calc. s t ratum" marking base of 
their horizon D of Bridger fm. lu Bridger Basin, Wyo., the Bridger being 
divided by them into (descending) Bridger E (500 ft. thick) , D (375 
ft .) , C (350 f t ) , B (450 f t ) , and A (200 f t ) . 

tiMne Wolf sandstone. 
Permian: Southwestern Oklahoma (Kiowa County). 
L. T. Patton, 1926 (Am. Jour. Scl., 6th, vol. 12, pp. 194-196). Approx. 100 ft. be

low the dol. ledges forming top part ot Double Mtn fm. In N. part of Kiowa Co. 
la a aeries of as. ledges whose strike is opprox. parallel to that of the dol, ledges. 
This ss. is gray and calc, and varies from tbin-bedded to rather masalve ledges 
3 and 4 ft, thick. As many as three ledges separated by sh. occur in some locali
ties. Forms basal memb. of Double Mtn fm. Resta on red and gray shales of 
Clear Fork fm. These ss. ledges wore mapped by writer in summer of 1922 and In 
the unpubllahed rept rendered to Okla, Oeol. Survey it was suggested that name 
Lone Wolf be given to them on account of their development near town of Lone 
Wolf. In a recent publication (Gould, C. N., A. A. P. Q. Bull, vol. 7, No. 8, p. 
826, 1924) the name Duncan ss, has been proposed for theae beds, for reason that 
It iB thought they are NW, extenalon of strata described by Wegemann In Stephens 
Co. A reference to Wegemann's paper cited In this connection ahows, however, 
that Wegemann did not propose any name for these strata. The name Duncan 
bas alao been previously propoaed for a fm. in Canada. For theae reasons the 
name Lone Wolf [sandstone] Is uaed in this paper. 

Duncan ss. was adopted by U. S. Geol. Survey in 1924, Canadian geologic 
fms. that do uot cross the bdy being treated as foreign. 

Long Beards Riffs sandstone. 
Upiier Devonian: Western New York. 
D. D." Luther, 1902 (N. Y. State Mus. Bull. 62, p. 619). A band of flags and thin 

ssa. thot appear In N. wall of ravine above the falls at Wiscoy, and in the sides 
and bottom of the river channel 1 ml. S, of Fillmore, where they form "Long 
Beards riffs," The lowest coarae sss. with fossils ot Chemung group in immediate 
vicinity ot Geneaee River. 

J. M, Clarke, 1902 (N, Y. State Mus. BuU. 52, pp. 630-631). [The name Long 
Beard's riffa appeara In his Genesee River section as lying a short distance above 
WIscoy ahales, and la assigned to Chemung,] 

J, M, Clarke, 1003 (N, Y, State Mua, Ildb, 19, p, 25 and chart). Long Beards riffa 
sa. Is basal memb. of CHiemung series In .Vllegony Co. 
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C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb, 19, pp. 84-85). Loni; Beards Riffa as. 
is from the riffs on Geneaee River In Allegany Co., 8 ml, S. ot Portage. Is lowest 
fm. In Genesee River section in which Chemung brachiopods have been found. Has 
not been traced far from type section. Is probably=Shumla ss. of Lake Brie sec
tion. Overlleg Wiscoy sh. 

O. H. Chadwick, 1924 (N. Y. State Mua. Bull. 251, pp. 149-157), applied Dunkirk ah. 
to the 160 ft. of black ahales overlying Wiscoy sh. In Cattaraugus Co., and stated 
that the fossiliferous Long Beard Riff ss. is included in the ass. that occupy lower 
hal t of Dunkirk sh. 

W. Goldring, 1931 (N. Y. State Mua. Hdb. 10, p. 407). The ass. In Dunkirk black 
sh. increase until E. ot Genesee Valley very little block ah. remoins in lower 160 
tt . of aren. beds with full Chemung fauna, and theae beds are called Canaaeraga aa. 
These sss. Include Longbeards Riffs ss. 

t L o n g B r a n c h s a n d . 
E o c e n e : E a s t e r n N e w J e r s e y . 

S. WeUer, 1905 (N. J. Geol Surv. Ann. Rept. 1904, pp. 147, 157, and Jour. GeoL, 
vol. 13, p. 76). I t it is thought worth while to designate the "yellow sand" 
fades of Vlncentown fm. by a aeparate name, i t moy be called the Long Branch 
aand, aa has been suggested [unpubUshed] by Knapp. The fauna is = that ot 
Vlncentown Ilmeaand. 

A g e o g r a p h i c n a m e for t h i s fac ies of V l n c e n t o w n s a n d h a s been d e e m e d 
u n n e c e s s a r y , a n d " L o n g B r a n c h s a u d " is uo t in use . 

L o n g C a n y o n m e m b e r (of L a s P o s a s f o r m a t i o n ) . 
P l e i s t o c e n e : S o u t h e r n Ca l i fo rn ia ( V e n t u r a Ctounty) . 

B. D. Pressler, 1929 (Unlv, Calif. :Pub., Dept. Geol. Scl. BuU., vol 18, No. 13, pp. 
325-845). Long Oanyon memb. [also Long Canyon horizon).—Croaa-bedded aanda. 
aome thin layera ot calc. aand, and a group of tan to yellow, flne-gralned aands. 
Tbickness 200-|- ft. Upper port of Loa Posas fm. Contoins a warmer water 
(marine Pleist.) fauna than underlying Koloromo memb. Occura In Long Canyon, 
on S. slope of South Mtn, Ventura Co. Correlotes with Upper San Pedro. 

L o n g C r e e k l i m e s t o n e . 
P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d n o r t h e a s t e r n K a n s a s . 

G. a Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d aer, pp. 84, 85, 88). Long Creek 
la.—Named for exposures on Longs Creek, a t foot ot bluff W. of cemetery a t Au
burn, Nemaha Co., Nebr. Usually weathera buffi to yellowiah, somewhat cavernous 
and irregular. Thickness Z^, to 5 ft. in Nebr. and 3 to 6 ft, in NE, Kona. Un
derlies Johnson ah. and overllea Hughes Creek sb., all in Blmdale sh. memb. 

G. B. Condra; 1986 (Nebr. Geol. Surv. Paper No, 8, p. 8) , extended Foroker Is. Into 
Nebr. and divided it Into (descending) : Long Creek la., 3 to 6 f t ; Hughes Creek 
sh., 36 to 38 ft. ; and Americus Is., 2 to 3 ft. 

H. C. Moore, 1936 (Kans. Gcol. Surv. Bull. 22), transferred this unit to Perm. 
This change in Perm.-Penn. bdy haa not been considered by U. S. Geol. Survey for 
its publications. 

See K a n s . - N e b r . c h a r t compi led by M. G. W i l m a r t h , 1936. 

Ix>ngdale l imes tone . 

L o w e r D e v o n i a n : C e n t r a l w e s t e r n - V i r g i n i a . 

R. J . Holden, 1920 (Oeol. Soc Am, BuU,, vol, 31. p. 137). Longdale la.—Top memb. 
of Lewlatown le. Thickness 50 to 80 ft. Has two lithologic phases—(1) a flint-
free Is. 30 to 60 f t thick, and (2) flinty Is. 20 to 30 tt . thick. Is correlated with 
Becraft Is. Overlies CralgsvUle la. [Probably named for Longdale, Alleghany Co,] 

Long fe l l ow l i m e s t o n e . 

L o w e r O r d o v i c i a n ( B e e k m a n t o w n ) a n d U p p e r C a m b r i a n : S o u t h e a s t e r n 

A r i z o n a (Cl i f ton-Morenc i r e g i o n ) . 

W, Lindgren, 1905 (U, S, G, S. P, P. 43), Longfellow Is.—Consists ot lss,, usually 
more or leas dolomltlc and gradually growing more siliceous near lower l imi t 
Upper 160 ft. olwoys form a prominent bluff ot brownish Is, ; lower 260 ft. contain 
more shaly s trata . Rests conformobly on Coronado qtzitea, from wjilch it is in 
places separated by ah Intrusion ot porphyry. Is conformably overlain by Morenci 
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sh. Ia exposed In Longfellow IncUne and Longfellow mine, Morenci d l s t Waleott 
saya fossUs from near base may be Camb. Fossils from top are early Ord. accord
ing to Ulrieh. 

L o n g G r o v e se r i e s . 
U. S. G. S. B u l l . 191 , 1902, p . 244. M i s p r i n t fo r L o n e O r o v e se r i e s . 

t L o n g I s l a n d d iv is ion . 

W. W, Mather, 1843 (Geol. N. Y., p t 1, p. 246). The strata t ha t belong t o the 
tertiary epoch, if they exist on Long Island, oa they prohably do, wlU In this 
report be embraced In the description of the Long laland div. Consists ot clay, 
sand, gravel, and pebblea. 

See F a r Rockaway gravels. 

Long L a k e se r ies . 

Middle D e v o n i a n : N o r t h e a s t e r n M i c h i g a n ( P r e s q u e I s l e a n d A lpena Coun

t i e s ) . 

A. W. Grahau, 1902 (Mich. Geol. Surv, Rept. 1901, p. 184). Long Lake aeries.— 
Shales and thln-hedded las,, 298 ft, thick, exposed N. and S, of Long Lake. Under
lies Alpena Is, and overllea Bell ahales ; all Included In Traverse group. 

W. A. VerWiebe, 1927 (Papers Mich. Acad. ScL, Arts, and Le t t , vol. 7, pp. 181-192), 
redeflned Alpena la. by adding to Its base 91 ft. ot Is. Included in Loitg Lake 
seriea by Grobou. He stated that theae 90 f t of beds are same type ot rock as 
Alpeno Is. of Grabau, and that there is no good reason tor not Including tbem in 
the Alpena. He restricted Long Lake to members Nos. 7 to 14 of ChurchiU well, 
and placed max. thicknesa a t 196 f t 

p . R. Pohl, 1930 (U. S. Not. Mua. P roc , vol. 76, ar t . 14, p. 26), reporting from 
unpublished ms. of A. W, Grabau, showed Long Lake beda (top memb. of Presque 
Isle series) as separated from BeU ahalea (basal memb. of Preuque lale aeries) 
by Grand Lake Is, memb. ot Presque Isle series. 

A. S, Warthin, Jr., and G. A. Cooper, 1935 (Wash. Acad. Scl. Jour., voL 25, No. 12, 
pp, 524—526), redeflned Long Lake stage by Including in Its top the lower part of 
Alpena Is, of VerWiebe (which they named Killiana la.) and by treating Rockport 
Is. as a distinct tm, underlying Long Lake atage and overlying BeU sh. (See 1935 
entry under Trai;er8c fm.) 

P r o b a b l y n a m e d for L o n g L a k e , in P r e s q u e I s l e a n d A lpena Coun t i e s . 

L o n g L a k e gneiss . 

P r e - C a m b r i a n : L o n g L a k e q u a d r a n g l e , A d i r o n d a c k M o u n t a i n s , N e w York . 

H. P. Cashing, 1907 (N, Y, State Mus, Bull. 115, pp. 46.3-469). Long Lake gneiaa 
tor most port conslsta of two shorply contrasted varieties of gneiss, l)oth unquea-
tlonobly of igneous origin, and without aed. admixture. Frequent intermediate 
vorleties occur. Varies in composition from"^ a red granitic gneiss to a block 
gohbrolc one. Black omphibolitic gneisses constitute 20 to 30 percent of mass. 
Age relations to Grompus gneiss and Piercefleld gneisa undetermined. 

H. I. Ailing, 1919 (Am, Jour, Scl., 4th, vol 48, pp, 47-68) . Cushlng's Long Lake 
gneias la the ancient granite that he loter assigned to the Laurentlan, with the 
aseoclated metagabbro chiefly os inclusions. 

N a m e d for e x p o s u r e s on bo th s ides of L o n g L a k e , H a m i l t o n Co. 

Long L a k e d io r i t e . 

P r e - C a m b r i a n : O n t a r i o . 

B. C. Freemon, 1934 (Jour. GeoL, vol. 42, No, 1, p, 29). 

L o n g m e a d o w s a n d s t o n e . ( I n N e w a r k g roup . ) 

U p p e r T r i a s s i c : C e n t r a l M a s s a c h u s e t t s a n d Connec t i cu t . 

B. K, Emerson, 1891 (Geol. Soc. Am, Bull,, vol, 2, pp, 451-456), Longmeadow 
brownstome or the fucoidal ss, A central area dt ssa. in the Triassic of Mass. 

B. K, Emeraon, 1898 (U, S, G, S, Holyoke folio. No, 6 0 ; aee also U. S, G. S. Mon. 
29). The deposits of the Juratr ias comprise four sediments, which ore partly 
contemp., nomely ; Mount Toby cgl , a very coorse basal cgl. of sl. and crystalline 
rocks, along eastern shore ; Sugarloaf sa. or cgl , a coarse feldapathlc aa. and cgl. 
(4,660 ft. thick) on western shore; Longmeadow as., a medium-grained feldspathic 
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ferruginous sa. (1,000 ft.) ; and Chicopee ah., a sandy carbonaceoua ah. (200? f t ) , 
which accumulated in central channel of the bay. Theae were cut through by 
volcanic eruptions of three distinct periods, the- earlier two repreaented by t 
interatrotifled lava beds (350 ft.) ot Holyoke diabase and the Oranby tuff, an aggl. 
•of diabase (580 ft.) Interstratlfled with the [Longmeadow] aa., and the latest by 
the volcanic cores and dlkea of Blackrook diabcue. The Longmeadow ss. was de
posited in the shallower and quieter off-ahore area, and In the central zone of 
this lat ter area, where the basin was widest, the still flner Chicopee sh. was laid 
down, 

B, K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 91, 94-97). Longmeadcw aa., named 
for occurrence a t Longmeadow, Mass., represents an offshore facies of the sediment 
spread over bottom ot the Triassic valley. It Is a quartzose brownstone, commonly 
aomewhat feldapathlc, and la cemented mainly by lr(fn oxide. Abounds In ferrugi
nous concretions. Many layera are covered with tracks of animals of every siz^, 
ripple marks, mud cracks, raindrop impressions, and a multitude of other unex
plained markings. Is a fm. of Newark group. Overlies and is interbedded with 
upper part ot Sugarloaf arkose to W. and Mount Toby cgL to E. Middle and upper 
part is contemp. with Chicopee ah. Includes Holyoke diabase (flow) and Hampden 
diabase (flow). Upper par t is contemp. with Granby tuff [and from description it 
appeara to include the "ruaty aands" overlying Granby tuff, mentioned in quotation 
under 1917 entry under Chicopee ah.] . 

t L o n g M o u n t a i n se r i e s . 
P r e - C a m b r i a n ( L l a n o s e r i e s ) : C e n t r a l T e x a s . 

T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. la t Ann. Rept., pl, 3, 
pp. Iv, Ivi, 256-267). Long Min series.—Hornblende and pyroxene achiats, schiata 
containing garnets, and with theae steatite or aoapstone, actlnolite, etc. Overliea 
Lone Orove series and probably underilea BodevlUe series. Included in Burnetan 
system. 

' S a m e a s P a c k s a d d l e schis t . 

N a m e d for L o n g Mtn , L l a n o Co, 

L o n g P o i n t se r i e s . 

Midd le O r d o v i c i a n : N e w f o u n d l a n d . 

C. Schuchert and C. O, Dunbar, 1934 (3eol, Soc, Am. Mem. 1, p. 69). 

L o n g P o n d f o r m a t i o n . 

C a m b r i a n : N e w f o u n d l a n d . 

B. F. Howell, 1925 (Bulla. Am. Pol,, vol. 11, No. 43, p. 69). 

L o n g R a p i d s s h a l e . 
D e v o u l a n : O n t a r i o . 

T. E. Savage ond F. M. Von .Tuyl, 1919 (Geol. Soc Am. Bul l , vol. 30, pp, 341, 
373, 377). 

L o n g s P e a k g r a n i t e . 
P r e C a m b r i a n : C e u t r a l n o r t h e r n C o l o r a d o ( L a r i m e r C o u n t y ) . 

M. B. FuUer, 1924 (Jour. GeoL, vol, 32, pp. 51-63). Coarse plnklah granite with 
well-deflned tabular crystals of feldapar. Intrudes Big Thompson schist and is 
intruded by Mount Olympus granite. Named for the famous peak, a lorge part 
of whose hulk Is made of this porphyritic granite. 

L o n g T r a i l s h a l e m e m b e r (of G r e a t B l u e l i m e s t o n e ) . 

M i s s i s s i p p i a n (up i i e r ) : C e n t r a l n o r t h e r n U t a h ( O q u i r r h M o u n t a i n s r e g i o n ) , 

J. Gllluly. 1932 (U. S. G: S. P. P. 173). Long TraU ah. memb. of "Great Blue" I s . -
Block carbonaceous sh., 85 t t thick, lying about 500 ft. above base of "Sreat 
Blue" Is. Named for excellent exposures ot head of Long Trail Gulch, In Ophir 
Canyon, Fairfleld quod. 

L o n g v i e w l i m e s t o n e . 

L o w e r O r d o v i c i a n ( e a r l y B e e k m a n t o w n ) : N o r t h e r n A l a b a m a a n d e a s t e r n 
T e n n e s s e e . 

E. 0. Ulrieh, 1924 (Tenn. Dept. Ed.. Dlv, Geol. Bull. 28, p. 34, and BuU. 31, p. 18). 
[Longview dol. used In chart for 1,000 ft. of beds underlying fUpper Canadian 
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and uncon. overlying Chepultepec dol in W. part of Valley of Tenn. and ahout 
,̂ same thlckneas in KnoxvUle trough ot Tenn.] 

9d C. Butts, 1926 (Ala. QeoL Surv. Spec Sept. No. 14). Longview Is—Cherty la. and 
doL, mostly Is., thick bedded and of Ught-gray color. The chert Is compact but 
brittle and fragile, and differa from chert of underlying Chepultepec doL, which is 
mealy and cavernous. Thicknese about 500 ft. Conformably underilea Newala Is. 
and nncon. overUes Chepultepec dol. Contains fossils characteriatic ot div. D 
ot Beekmantown of N. Y. Named for fact that town of Longview, Shelby Co., 
Ala., is located on a rather wide area of the fm. Best exposures are on Little 
Cahaba Elver, In sec. 17, T. 24 N., R. 11 E . ; on Buck Creek btw. Helena and 
Pelham; and In Cahaba Volley Juat N. ot reservoir of Birmingham waterworks In 
NE% aec 16, T. 18 8., R. 1 W. 

L o n g w o o d s h a l e . 

S i l u r i a n : N o r t h e r n N e w J e r s e y a n d s o u t h e a s t e r n N e w Y o r k . 

N. H. Darton, 1894 (GeoL Soc Am. Bull., vol. 5, pp. 367, 382, 383), Longwood red 
ahalea.—Red beds, with green to huff layers, which break into ah. on expoeure, 
overloin hy about 12 ft. of light-colored thln-hedded qtzitea. Thickness 150 tt. 
Underlie Woterllme memb. [Decker is.] of Helderberg Is. [broad usage of 
Helderberg] and grade Into underlying Green Fond cgl. Named for tact the moat 
extensive exposures are olong Longwood Valley E. ot MUton [Morris Co.,] N. J. 

Acco rd ing t o C , A. H a r t n a g e l , 1912 (N . T . S t a t e Mus . H d b . 19, p . 5 4 ) , t h e 
L o n g w o o d sh . Is i n p a r t , o r p e r h a p s whol ly , t h e s t r a t . equiv . of H i g h 
F a l l s sh . a n d m a y inc lude a l so t h e h o r i z o n of B i n n e w a t e r s s . 

C. K. and F. M. Swartz, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 667). Bloomsburg 
red sh. of NE. Fa. la continuous with Longwood red as. ot N. J. and High Falla 
red beda in SB. N. Y. One name should be uaed tor the tm., and Bloomsburg has 
priority. 

W. Goldring, 1931 (N, Y. State Mus. Hdb. 10, p. 342). Longwood shales (the red 
sh. above the Shawangunk In Orange Co., N. Y., and in N. J.) are considered=High 
FaUs sb. and perhaps Binnewater aa. alao. Aaaigned to Cayugan. 

L o n s d a l e l i m e s t o n e m e m b e r (of M c L e a u s b o i o f o r r a a t i o n ) . 
P e n n s y l v a n i a n : C e n t r a l w e s t e r n I l l ino i s ( P e o r i a r e g i o n ) . 

A. H. Worthen, 1882 (Econ. Geol. 111., vol. 3, p. 258), In description of Is. exposed 
at Lonsdale quarriea, Peoria, in two placea called the bed Lonsdale la. 

L. E. Young, 1916 (III, Geol. Snrv. Cooperative Cool Min. Ser. BuU. 17, pp. 23-24). 
Lonsdale la.—In Longwall diat. conalste ot (1) 15 tt . of alightly argill, ond more 
flaggy'rock in which concretlonory atructurea can nearly alwaya he detected ; under
lain by 5 t t ot firmly cemented, largely orgonlc Is., in beds 6 in. to 1% ft. thick. 
Lies 50 to 76 ft. above coal No. 7 and lower than LaSalle Is . ; aU included in 
McLeansboro tm. 

G. H. Cady, 1921 (HI. Geol. Surv. Cooperative Mln. Ser. Bull. 26, p. 37 and later 
pages). Lonsdale la. pt Peoria diat is same aa Rock Creek le. ot Sprlngfleld dlst. 
Hos been traced into Fulton, Bureau, Llvingaton, and LaSalle Counties. Not 
identifled S. ot Sangamon Co. It is 7 to 15 ft. thick and Ues 30 to 76 ft. obove 
cool No. 7, the choracterlstic interval being 60 tt . I t Ilea lower In eectlon than 
coal No. 8. At Peoria It le 20 ft. thick. Named tor expoaurea a t old Lonadale 
quarriea, Peoria. 

T. E. Savage,. 1921 (HI, GeoL Surv. E x t from Bull. 38), placed Lonsdale Is. 60 to 
60 ft. above coal No, 7. 

H. R. Wanleas, 1931 (Geol. Soc. Am. BuU., vol. 42, p, 804), gave thicknesa of 
Lonadale la. as 25 to 35 ft, ; placed ita top 8 5 ± f t below baae of CarUnvllIe Is., 
and 30 ± f t below coal No. 8 ; and placed Its baae 45 ± tt . above coal No. 7. 

Lookou t s a n d s t o n e . ( I n Po t t svUle g roup . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n A laba raa , n o r t h w e s t e r n Georg ia , a n d s o u t h e r n 

Tennessee . 
C. W. Hayes, 1892 (Ala. Geol. Surv. Bull. 4, pp. 49-61). Lookout aa.—ArglU. ah. 

or flre clay, "eandy sh. and sa., with 10 to 70 ft. of cgl. [Sewanee cgl.] at top. 
Thicknesa 50 to 600 ft. In thicker portlona contains at least two coal seams, In 
placea of workable thickness. Basal fm. ot Coal Measures, Overlies Bangor la. 
and underilea Walden ss. I s ^ Lower Coal Measures and MUlstone grit of Smith. 
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L o w e r p a r t of P o t t s v i l l e groui) . I s = S e w a n e e cgl. above a n d Gizza rd fra. 

below, of c e n t r a l T e n n . 

N a m e d for e x p o s u r e s on L o o k o u t Mtu , N E . Ala . a n d N W , Ga . 

iKWkout schis t . 
P r e - C a r a b r i a u : S o u t h e a s t e r n W y o m i n g (Med ic ine B o w M o u n t a i n s ) . 

E. Blackwelder, 1926 (Geol, Soc Am. Bull, vol. 37, pp, 620, 623, 634). Lookout 
schist.—Chiefly finely laminated greenish-gray quortz-sericlte-chlorite schist con
taining small amounts of blotite; Interbedded with mony loyera of metoqtzlte, a 
few ot brown marble, ond one ot gray magnetite schiat. Thlckneas 1,200 ft. Con
formably underlies Sugarloaf metoqtzlte ond conformably overlies Medicine Peak 
metaqtzite. Exposed on SE. shore of Lookout Lake. Assigned to early Algonklon, 

t L o o k o u t M o u n t a i n s a n d s t o n e . 
N a m e app l i ed by S. W. McCal l ie (Ga . Geol. S u r v . Bu l l . 12, 1904) t o Look

o u t ss . 

L o o m i s P e a k d a c i t e s . 
See u n d e r D i v i d e P e a k a n d e s i t e . 

Loon L a k e g r a n i t e . 
Mesozo ic : N o r t h e a s t e r n W a s h i n g t o n ( S t e v e n s C o u n t y ) . 

C. E. Weaver, 1920 (Waah. Geol. Surv. Bull. 20, p. 87, map). Loon Lake granite.— 
Mesozolc bathollthic mass, intrusive into Stevens series. Probably underlies whole 
county. Essentially potash, feldspar, quartz, plagioclase, blotlte, and hornblende, 
the relative proportions ot wblch vary greatly In short distances. Extends 3. nnd 
SW, ot Loon Lake In isolated patches os far W. os Junction of Spokane ond 
Columbia Rivers. 

Loon R i v e r sha l e . 
U p p e r C r e t a c e o u s : C a n a d a ( A l b e r t a a n d N o r t h w e s t T e r r i t o r y ) . 

B. G, McConnell, 1893 (Canado Geol. Surv,, n, s,, vol. 5. pt. 1, pp. 41D, 53D, 56D-
57D). 

Lopez f a n g l o m e r a t e . 
Q u a t e r u a r y : S o u t h e r n Cal i fornl i^ ( S a n G a b r i e l M o u n t a i n s ) . 

M. L. n m , 1930 (Calif. Unlv, Pub,, Dept. Geol, Scl. Bull., vol. 19, No. 6, pp. 141, 
144). Lopez fm.—The older and topographically higher Quat. fangl,, which blan
kets part of rldge tops on either side of Lopez Canyon, Composed of subangular and 
poorly sorted frogments of gneiss and granitic rocks up to 2 ff, dlam. Is of 
browner color than the younger Kagel fm. Overlies Saugus fm. with angular 
uncon. 

L o r a n g e r se r i e s . 

P r e - C a m b r i a n : Quebec . 

F. F. Osborne, 1935 (Quebec Bur. Mines Rept Miniater Mines 1934-35, pt. B, pp. 18, 
26, map). 

L o r e t t e f o r m a t i o n . 

Midd le O r d o v i c i a n : E a s t e r n N e w York . 

P. E. Raymond, 1916 (Harvard Coll. Mus. Comp. ZooL Bull., vol. -56, p, 257), [In 
diagrom on this page the Glena FalU [Is,] of Trenton Foils ond Dolgeville aec
tlons ia shown resting on Lorette, which overlies Leray [le. memb. of Lowvllle Is.], 

L o r e t t o s l a t e . 

P r e - C a m b r i a n ( u p p e r H u r o n i a n ) : N o r t h w e s t e r n M i c h i g a n ( M e n o m i n e e dis
t r i c t ) . 

R. C, Allen, 1919 (Am. Inst, Mln. Met. Bngrs.- BulL 153, p. 2593). Loretto s l — 
Slotes, 0 to 500 tt. thick. Included In Hanbury al. ot Boyley, but here included In 
Vulcan group ond In Middle Huronian. Conformably overlies Curry iron-bearing 
memb. and underilea (in places conformably and in other places uncon.) Honbury 
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sl. [reatricted]. There are doubtless raany places where Hanbury sl. [restricted] 
Is in undoubted contact with Curry fm., In apparent conformity. There arc doubt-
lees also places where Loretto sl. Is in apparent conformity with the Hanbury. 
Beet developed on property of Loretto mine. 

Loretto moraine. 
Pleistocene (Wisconsin s t age ) : Southern Minnesota, 
F. Leverett, 1932 (U. S, G, S, P. P. 161, p, 85). Included in Crow River morainic 

syatem. Village ot Loretto, Hennepin Co., stands on this moraine, 

Lorraln series. 
Pre-Cambrian (Huronian) : Quebec and Ontario. 
Robt. Horvie, Jr,, 1911 (Quebec Dept. Colonization, Mines, and Fisheries, Mlnea 

Branch, pp. 9, 19). 

Lorraln granite. 
Pre-Cambrian: Ontario. 
W. G. Miller, 1013 (Ontario Bur. Mines Rept, vol, 19, pt, 2, p, 70). 

Lorraln quartzite. 
Pre-Cambrlan: Ontario. 
W. H. Collins, 1917 (Canada Geol. Surv, Mem. 95, p. 71). Included in Cobalt 

series. 

Lorraine group. 
Upper Ordovician: New Tork and Ontario. 
E. Emmons, 1842 (Geol. N. Y., pt. 2, dlv. 4, geol. 2d dlst., pp. 119-123, 401, 429). 

[See second Item under Pulaski eh.] 

As defined by Emmons in above-cited rept, and as since applied by most 
geologists, Lorraine included Pulaski shales and Frankfort sl. of Vanuxem, 
and is a synonym of tHudson River group and tHudson River sh. But 
a few geologists have used the name a s a synonym of Pulaski, and a 
few have included the Utica in tHudson River group. Repts give thick
ness of Pulaski sh. as 400 ft. and Of Frankfort sh. as 300-1,800 ft. 

In 190S (Sci., u. s., vol. 28, pp. 346-348) G. H. Chadwick stated that Oswego 
ss. constitutes merely the closing episode of Lorraine div. In 1916 
(Canada Dept Mines, Geol. Surv, Mem. 8^, pp. 4-13) A, F, Foerste ex
tended Lorraine to include at top "Salmon- River ss. ( = Orey ss. of 
Oswego)," stating that this ss. is merely the upper less fossilLterous part 
of the Lorraine; and he excluded Frankfort sh. at base, stating that no 
evidence had been found of presence of Frankfort sh. at Lorraine; that 
the Frankfort contains an impoverished Utica fauna with some Trenton 
elements, and is unknown W. of Rome. But in 1921 (Canada Dept. Mines, 
Geol. Surv. Mem. 138) Foerste appears to exclude Oswego ss. from 
Lorraine. 

In 1925, (N. Y. State Mus. Bull. 258) R. Ruedemann treated the Lorraine as 
a group, including all beds underlying Oswego ss. and overlying Utica .sh., 
and he introduced several new names for subdivisions of the group in 
different parts of the State. He included iu it (descending) Pulaski sh., 
Moose Creek beds. Wood Creek beds, Whetstone Gulf sh,, Atwater Creek 
sh.. Deer River sh., and the in part contemp. Indian Ladder beds and 
Frankfort sh. He also proposed that "Lorraine gulf" be considered as 
tyiie section, and he correlated the Lorraine with lower part of the Mays
viUe group and the Eden of Ohio. Geologists generally are agreed that 
the Lorraine is of pre-Richmond age. 
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Los Angelan. epoch. 

P l e i s t o c e n e : S o u t h e r n Ca l i fo rn i a . 

O. H. Hershey, 1902 (Collf, Univ, Pub,, Dept. Geol. Bul l , vol. 3, pp. 1-29). Los 
Angelan epoch (erosion).—Represented hy valley of Los Angeles Elver in city of 
Los Angeleb. The three middle terraces of San Pedro HUI belong to thle epoch, 
which preceded San Pedran epoch and followed Bed Bluff epoch. [See under 
Sicrran. ] 

Los C e r r i t o s beds . 

See u n d e r D e a d m a n I s l a n d beds. 

L o s e e d i o r i t e g n e i s s . 

P r e - C a m b r i a n : N o r t h e r n N e w J e r s e y and e a s t e r n P e n n s y l v a n i a . 

A. C, Spencer, 1908 (U, S. G. S. Fronklin Furnace folio. No. 161). The gronp of 
foliated granitoid rocka here called Losee gneiss includes "Losee Pond granite" of 
Wolff ond Broods. They consist of raore or less foUated medium- to coarse-grained 
granular rocks, in textufe cloeely resembling gronite. They ore mainly light in 
color and In many weathered exposures neorly white. Distinguished lithologically 
from the varieties of Byrom gneisa in containing oUgoclase (soda-lime feldspar) 
instead of mlcrocllne or microperthlte (potash teldspafs). Differ from Pochuck 
gneiss in that they contain much quartz and only minor amounts of dark minerals. 
Regarded as an intrusive igneous rock younger than Franklin Is. and Pochuck 
gneias, which they Intrude. Relation to Byram gneiss not known, but the Pochuck 
is cut by granite and by masses ot pegmatite. Named for development around Losee 
Pond, Sussex Co. 

T h e Losee gneiss ( p r e d o m i n a n t l y d i o r i t e gne i s s ) is n o w cons ide red a s p r o b 
ably o lde r t h a n B y r a m gne i ss ( p r e d o m i n a n t l y g r a n i t e g n e i s s ) . I t Is 
classified by E. B . K n o p f a n d A. I . J o n a s ( U . S. G. S. Bu l l . 799, c o r r e l a t i o n 
c h a r t , 19C9) as p o s t - G l e n a m i . I n t r u d e s F r a n k l i n Is. a n d P i c k e r i n g gne i ss . 

t Losee P o n d g r a n i t e . 
P r e - C a m b r i a n : N o r t h e r n N e w J e r s e y . 

J. E. Wolff and A, H, Brooks, 1898 (U, S, G, S. 18th Ann. Rept , pt. 2, p, 439). 
Lying btw. the higher crest occupied by Edison gneiss and extreme western crest 
Is o very choracterlstic and well-deflned bond ot greenlsh-whlte gneissoid binary 
granite, which, from Its exposures around Losee Pond, Sussex Co., Is named Loaee 
Pond granite. Does not differ much Uthologlcally from the other granites repre
sented by one color on the map, but it Is so isolated that It has b*cn thought best 
to give It o separate name and pattern. 

I n U. S. G. S. P a s s a i c folio, No. 157, 1908, W . S. B a y l e y s t a t e d t h e Losee 
gne i s s w a s ca l led Losee P o n d g r a n i t e by Wolff a n d B r o o k s . I n D . S. 
G. S. F r a n k l i n F u r n a c e folio. No. 161, 1906, A. C. Spence r s t a t e d t h a t 
Losee gne i ss inc ludes Losee P o n d g r a n i t e of Wolff find B r o o k s . 

Los E s t e r o s f o r m a t i o n . 

E o c e n e : Mexico. 

W. A. VerWiebe, 1924 (Am. Jour, Scl., 5th, vol. 8, p. 491). 

Los G u e r r a s s a n d s t o n e m e m b e r (of F a y e t t e f o r m a t i o n ) . 

E o c e n e ( u p p e r ) : N o r t h e a s t e r n Mex ico ( T a m a u l i p a s , oppos i te S t a r r Coun ty , 
T e x a s ) . 

W. G. Kane and G, B, Glerhart, 1935 (A. A. P. G. BuU., vol. 19, No. 9, pp. 1375, 
1376, 1383, 1387). Los Ouerras sa. memb., a t base of Fayette fm. in section meas
ured on both sides of Rio Grande btw. Roma and Rio Grande City [Starr Co.], Tex. 
Consists ot 48 ft. of soft gray sa. with chalcedony-replaced gastropods and thick 
bed ot oysters at top ; lorge biscuit-shoped border ss. massea in softer sandy matrix 
In upper pa r t ; ond lower par t ahowa thin indurated hard brown layers as lenses 
In soft gray ss. making outcrop of banded appearance: Venerioardia in some 
bedding planes near base. Crops out in Rio Grande at Los Guerras, TamauUpas. 
Same as SaUneno ss., which crops out a t Salloeno, Starr Co., Tex. 
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Losh Run shale. 
Upper Devonian: Southern central Pennsylvania (Perry County). 
B. Wlllord, 1935 (Geol. Soc. Am. Proc. 1934, p, 123). [His table of geologic fms. in 

Susquehanna Volley shows following subdivisions of Portage group (descending) ; 
Parkhead ss. (?) , Trimmers Rock ss, (supplants I thaca) , Losh Run sh., Brallller 
ea.-sh, [see Brallier ah.] , Harrell sh., Burket sh. ("Geneseo"), Tully le. No further 
explanation of Losh Run sh.] 

B. Willard, 1935 (Geol. Soc. Am, Bull,, vol, 46, No, 8, pp. 1195-1218). Losh Run 
memb. of Fori Littleton fm.—Chiefly dark-groy to brown sh. that weathers to rusty-
brown irregular chunks. In places flnely aren. Thickness 10 ft. In most expo-
Bures. Distinct faunally and lithologically. In Juniata Volley it underlies 
Trlmniera Rock memb. and overlies Brallller memb. To W. the Brallller extends 
above the Losh Run os well as below, aud upper port of the Brallller is offshore 
equiv, of Trimmers Rock ss. The Losh Run grodes Into both Brallller and 
Trimmers Rock members of Fort Littleton fm. Occurs In Lycoming, Luzerne, Perry, 
Huntingdon, and perhaps Fulton Counties. Named for atream in Perry Co. that 
enters the Junioto from the W. about 5 mi, N, of Duncannon. 

Los Lamentos formation. 
Cretaceous: Mexico. 
W. F. Foshog, 1934 (Econ. GeoL, vol, 29, No, 4, p, 334), 

Los Muertos forraation. 
Cretaceous: Mexico. 
J. E. Spurr and G. H. Garrey, 1908 (EcOn, Gaol,, vol, 3, p, 689), 

Losoya Creek conglomerate. (In Sabinetown formation.) 
Eocene (lower) : Southern Texas (Bexar County). 
F. B. Plummer, 1933 (Unlv. Tex, Bull, 3232, pp, 575, 602), Contact of Sabinetown fm. 

(top fm. of Wilcox group) with underlying Rockdole fm. Is not exposed in Sabine 
River bluffs. On Losoya Creek, at the bridge on South Flores road S, of San 
Antonio, Bexar Co,, the marine Sabinetown strata lie uncon. upon the eroded sur
face of massive Rockdale ss. This contact is marked by a 1-foot bed ot wave-worn 
beach pebbles and marine shells, [On p, 575 is a section of Seguin fm. In Bexor and 
other counties in which the bosal bed of Sabinetown fm. ia called Lasoya 
Creek cg l ] 

L o s F i n o s m e m b e r (of H i n s d a l e f o r m a t i o n ) . 

T e r t i a r y ? (P l iocene? ) : C e n t r a l s o u t h e r n Co lo rado a n d n o r t h e r n N e w 

Mexico . 

W. W. Atwood and K. F, Mather, 1932 (U. S. G.^S. P, P, 166), Los Pinos grovel.— 
Stream-deposited grovel, sond, and boulders with some interbedded tuff and lovo 
flows. Thickness 500-t- ft. Underlies Hinsdale volcanic se.ries and is contemp, 
with Bayfleld and Bridgetimber gravels. Named by E, S, Lorsen, for exposures 
in canyon of Los Plnos Creek, near town of San Miguel, In extreme N. part of 
N. Mex., about 10 or 12 mi, SW, of Antonito, Conejos Co,, Colo. 

B. S. Lorsen, 1934 (U. S. G. S. Bull, 843). Los Pinos memb.—Included in Hinsdale 
fm. because so closely related to overlying rocks aa to properly constitute a memb. 
of that fm. 

Los Puertos limestone. 
Tertiary (Oligocene or Miocene) : Puerto lUco. 
B. Hubbard, 1920 (ScL, n. s., vol. 51, p. 396). 

tLost Cabin formation. 
Eocene (lower) : Northern Wyoming (Bighorn Basin). 
W. J, Sinclair and W. Gronger, 1911 (Am, Mua, Nat, Hist, Bull,, vol, 30, pp, 104-111), 

Wind River group in Wind River Basin divided Into 2 conformable fms,, named 
(descending) Lost Cabin fm. (Lambdolhcrium zone) and Lysite fm. The upper fm, 
la named for expoaurea to E, of Lost Cabin (village), where fosslla were collected. 
[Sinclair and Granger in 1912 (Am, Mns. Not, Hist. BuU,. vol. 31, pp. 60-62) gave 
thlckneas of their Loat Cabin fra. as 325-1- tt . and s ta ted : Lost Cobin fm. la con
formobly overlain by Totman tm.] 
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This is a geographic name for Lambdotherium faunal zone, forming upper 

part of Wind River fm., or Wind River B, according to H. F. Osborn 

(U. S. G. S. Mon, 55, 1929). Geographic names are not appUed to faunal 

zones by U. S. Geol. Survey. 

tLost City limestone. 
Pennsylvanian: Northeastern Oklahoma (Tulsa County). 

C. N. Gould, 1911 (Oklo. Geol. Surv. Bull. 5, p. 179). A ledge of Is. which forms a 
prominent exposure on high hills S. of Arkansas River a few ml. SW. ot Tulaa Is 
known as Lost City la. It ia quarried at town of Loat City. 

C. N. Gould, 1925 (Okla. Geol, Surv, Bull, 35, p. 73), On hills S. of Arksnsos River 
W, of Tulsa the Hogshooter Is., which has long been known oa "Lost City" Is., 
thickens to 20 ft. 

Lost Creek limestone. 
Silurian: Central Pennsylvania. 

J. P. Lesley, 1878 (2d Po. Geol, Surv, Rept. F, p. xxvi). Loat Creek Is.—In middle ot 
the grey sh, group forming a middle part ot Clinton tm, of Juniata diet,, there 
occur, within a thickness ot 60 ft., several beds of light blue aholy Is,, ond neor the 
bottom of the 60 ft,, o sandy Is, with lime shales. These calc, layers are soraetlraea 
massive, even 6 or 8 ft, thick, and .seporoted by gray aholes. In Lost Creek Valley, 
Juniata Co.. a few quarries have been opened in theae beds. 

Lost Creek shale member (of Admiral formation). 
Permian: Central Texas. 
N, p. Drake. 1893 (Tex. Geol. Surv. 4th Ann. Rept . pt. 1, pp. 421, 422). Lost Creek 

bed.—Red. bluiah, or yellowiah sandy cloy, 25 to 50 ft. thick. Memh. of Albony dlv. 
Overlies Coleman Junction bed and underlies Hordes Creek bed. 

F. B, Plummer and R, C, Moore. 1922 (Univ. Tex. Bull, 2132. pp, 192, 193. and 
charts) . Lost Creek sh. of Drake Is here deflned aa baaal memb. of Admiral fm. 
(basal fm. of Wichita group). 

Nanied for Los t Creek, Co leman Co. 

I.O.St Creek g r a n i t e body. 
Age (? ) : C a n a d a . 
R. A. Dnly, 1913 (Canada Dept, Int, Rept. Chief Ast, 1910, vol. 2, p. 302). 

Los t Creek l imes tone . 
P e n n . s y l v a n i a n : E a s t e r n K e n t u c k y ( B r e a t h i t t C o u n t y ) . 

W. C, Morse, 1931 (Ky, Geol, Surv., ser. 6, vol, 36, pp, 296. 304). Lost Creek Is.— 
A tliin Is. that differs morki^dly from all others in eastern Ky. Where exposed olong 
crest of ridge htw. Lost Creek and Big Branch of North Fork of Ky, River (Buck
horn quad,), 5ust N, of gap through which passes road connecting these 2 streams, 
the la. ia barily broken, but large blocka of It show it to be at least 3 % ft. thick. 
Lower two-thirds is fossiliferous dolomltic Is. and upper third a blue .shelly la. 
Verj fossiliferous (fossils listed). Lies 175 ft. above Magoffin beds, nearly 130 ft. 
above Saltlick beds, ond 370 ft. below Flint Rldge flint. For more reasons than 
one this dolomitic Is. is very appropriately nomed Lost Creek Is., from stream of 
that name. 

L o s t Gulch m o n z o n i t e . 

E a r l y Mesozoic ( ? ) : C e n t r a l Ar i zona . 

F. L, Ransome. 1903 (U, S. G, S, P, P, 12). Lost Oulch monzonite.—AdomeUIte or 
quartz monzonlte. Intrudes Pinal schist. Occupies greater part of Lost Gulch and 
atretches NE. toward Horrell's ranch, on Pinal Creek.. Globe quod. 

F. L, Ransome, 1910 (Min, and Scl, Press, vol, 100, pp. 250-257) and 1919 
(U. S, G, S, P. P. 115, p. 51) stated that this rock is probably early Mesozolc 

L o s t H o r s e i n t r u s i v e s . 
Age ( ? ) : B r i t i s h Co lumbia . 

V. Dolmage, 1934 (Canada Dept. Mines, Geol. Surv. Mem. 171, No. 2344, p. 12). 
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t L o s t m a n s R i v e r l imes tone . 

P l e i s tocene a n d P l i o c e n e : S o u t h e r n F l o r i d a . 

S. Sanford, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p. 60 and pp. 222-226). 
Loatmana River la.—The nonooUtic foeslllferous lss. which apparently underlie 
W, coast of southern Fla. and outcrop Inland. Varies so greatly in Uthology 
that It la impossible to give a description that contains features common to all 
localities. At type loc on Lostmans River the rock is deacrlbed by Dole as 
very hard and consisting ot lorge masses of Polyzoo more or leas completely 
changed Into cryetolline Is. The cavltlea are fllled with cryetola of colc-epor. 
Near Deep Lake the rock la softer and more friable. Rock from head of 
Hendersons Creek contoined much more aand thon specimens collected to S. 
Between Jewfleh Creek and Manatee the rock Is much less crystalline than on 
W. coost or toword entronce to White Water Bay. Thickness 30 to 40 ft. 
Ot marine origin. Relations to Palm Beach Is. con not be deterralned. Miami 
oolite Is believed to be younger thon Loatmana River le. 

C. W. Cooke ond S. Moasom, 1929 (Fla, GeoL Surv, 20th Ann. Rept.). "Loetmana 
River Is." la in part Mloml oolite (Pleist.) ond In part Caloosahatchee marl 
(PUo.), and name Is abandoned. 

N a m e d for e x p o s u r e s on L o s t m a n s R i v e r , M o n r o e Co. 

Los t B i v e r che r t . 
Miss i . ss ippian: S o u t h w e s t e r n I n d i a n a ( O r a n g e C o u n t y ) . 

M. N, Elrod, 1899 (Ind. Acad. Scl. Proc. 1898, pp, 268-267), Loat River chert.— 
Constant atratum of chert, occoslonally oolitic, 10 to 20 in. thick. Underiles 
Paoll la. and overllea Mitchell le. [os here restricted by Elrod]. [Included In St. 
Louis group.] 

I s a t h i n bed inc luded in Mi tche l l Is. of S l e b e n t h a l a n d f o r m i n g t o p bed 
Of St . L o u i s Is. of C u m i n g s (1922) . 

N a m e d for f r e q u e n t occur rence on Los t R iver , espec ia l ly n e a r Orangev i l l e , 
O r a n g e Co. 

t L o t t c h a l k m e m b e r (of T a y l o r raarl). 
U p p e r C r e t a c e o u s : N o r t h e a s t e r n T e x a s ( F a l l s a n d Be l l C o u n t i e s ) . 

C H. Done and L. W. Stephenson, 1928 (A. A. P. G. Bull., vol. 12, p. 52). In 
SW. Falls Co. the southward decrease in sond constituent of Taylor mnrl below 
horizon of Marlln cholk memb. haa progressed to auch on extent that none of It 
ohows an appreciable percentage of sond. In oddltion, there oppears a t a 
horizon several hundred ft. below position ot Marlln chalk a chalky raarl bed 
which In placea can prop<'rly be called a chalk. The northernmost outcrops 
ot this bed ore In vicinity of Lott [Falls Co.], from which It la propoaed to call 
It Lott chalk memb. of Taylor marl. I t extenda SW. through Falls Co., and 
good outcrops occur 1 to 3 ml. W -NW. of Rogers, BeU Co., on road to Little 
River, It la probably not more than 40 ft. thick at any place along Its outcrop. 
Very fossiliferous. Hos not yet been traced S. of vicinity of Rogers. 

Acco rd ing t o L . W . S t e p h e n s o n ( J o u r . Pa l . , vol. 8, No. 3, p . 275, 1934) , a n d 
A lva C. E l l i s o r a n d J o h n Teag le (A. A. P . G. Bul l . , vol. 18, No. 11 , 
pp . 150&-1536, 1934) , t h e L o t t chaUj h a s p r o v e d to be t h e M a r l l n c h a l k 
r e p e a t e d by f a u l t i n g , a n d L o t t h a s t h e r e f o r e been a b a n d o n e d . T h e 
M a r l l n c h a l k h a s been found to be t h e s o u t h w a r d c o n t i n u a t i o n of 
P e c a n G a p c h a l k of N E . Tex. , a n d M a r l i n h a s been a b a n d o n e d . 

L o u a n n s and . 
Sec 1925 e n t r y u n d e r M e a k i n s a n d . 

L o u d o n sha le . 
S a m e a s L o u d o u n fm., t h e c o r r e c t spe l l ing . 
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L o u d o u n f o r m a t i o n . 

L o w e r C a m b r i a n : V i r g i n i a , W e s t V i rg in i a , M a r y l a n d , a n d s o u t h e r n P e n n 

s y l v a n i a . 

A. Keith, 1893 (aa reported by G. H. WllUams and W. B. Clark, in Maryland, 
ita reaourcea, induetrlea, and inatitutlons, chap. 3, p. 68. The tm. was described, 
but not named, by Keith In Am. Geol., vol. 10, p. 365, 1892). London ahalea.— 
Gray and block slaty shales, 400 ft. thick, underlying Weaverton ss. 

A. Keith, 1894 (U. S. G. S. Horpers Ferry folio. No, 10). Loudoun fm.—Argill. 
sl., sandy ah., gray ss., quartz cgl., blue Is., and white marble. 0 to 800 ft. thick. 
Underlies Weoverton se. ond uncon. overllee Catoctin schiat (Algonkian). Named 
for fact all of its varieties are well developed in Loudoun Co,, Va, 

L o u i s l imes tone . 
A n a b b r e v i a t e d f o r m of S t . L o u i s Is. employed by C. [R. l K e y e s . 

t L o u i s e f o r m a t i o n . 
C. [R.] Ke.ves, 1924 (Pan-Am, Geol, vol. 42, p. 289), Louise fm.—Shales, 100 tt, 

thick, underlying Piran aeries and overlying Fairview qtzite In Alberta. Of 
Early Cambric age. [Apparently some aa Lake Louise fm.] 

L o u l s i a n . 
C. [R.] Keyes, 1919 (Sci., n. e., vol. 50. p. 74). Louisian aa a periodic ti t le has 

10 years priority over Misaiasippian. [Probably refers to early uae of "8t. Louia 
group," which covered the rocks later named Meramea group.] 

L o u i s i a n a l i m e s t o n e . (Of K i n d e r h o o k g roup . ) 

M i s s i s s i p p i a n : E a s t e r n Missour i , s o u t h w e s t e r n I l l ino i s ( J e r s e y a n d Ca l 

h o u n C o u n t i e s ) , a n d I o w a . 

C. E, Keyea, 1892 (Geol. Soc Am, Bull,, voL 3, p. 289), Louiaiana Is.—Ls,, 60 f t 
thick, uaually rather thin-bedded; lower loyers usually more or less oren, and 
highly toaalliterona. UnderUea Hannibal ah, ond forms bosal fm. ot Kinderhook 
group 80 far a s known. Bquiv. to SwaUow's Lithographic la. 

T h i s c o n t i n u e d for m a n y y e a r s to be def ini t ion of L o u i s i a n a Is. 

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol 21, 2d aer,. table opp, p, 282), 
ahowed Glen Pork Is. as underlying Hannibal sh. and overlying Louisiana la. 
In Jeraey and Calhoun Counties, SW. IU., and that elsewhere (Pike Co., IIL, 
and Pike and other counties in NE, Mo,) the Hannibal ie uncon. on Loulelana le. 
He also showed Loulsiono Is. as underlain by Saverton ond Grossy Creek shaiea, 
both ot which he Included in the Kinderhook. In 1935 (Rept 9th Ann. Field 
Cont. Kana. Geol. Soc, p. 245) Moore showed Loulalona la. oa preeent in NE. 
Mo. and W. 111. only, and abaent in S. HI. and SE. Mo., and ha continued to 
t reat Saverton and Graaay Creek ehales as belonging in Kinderhook group. 

N a m e d fo r e x p o s u r e s a t L o u i s i a n a , P i k e Co., Mo. 

Lou i sv i l l e l i m e s t o n e . 

S i l u r i a n ( N i a g a r a n ) : N o r t h - c e n t r a l K e n t u c k y a n d s o u t h e r n I n d i a n a . 

A. F. Foerste, 1897 (Ind. Dept GeoL and Nat. Res. 21st Ann. Rept., pp. 217, 218, 
232). Louisville la. or Utica lime rock.—ArgUL or dolomltlc Is., 40 to 55 ft. 
thick, usually of light or medium brown color, with some white beda. Top 
fm. of Niagora group in aouthern Ind. Overllee Waldron sh. [Foerste gave 
further detalle In Denlaon Unlv. BuU., Jour. Scl, Lab., vol. 30, 1936, pp, 166-169, 
171-173, 195, and etated that the Louiaville can be recognized In Macon, Sumner, 
and Davidson Counties, northern Tenn., but that "only place [In Tenn.] It can 
be Identifled with any degree of certainty Is a t Bledaoe, Tenn,"] 

N a m e d for flne e x p o s u r e s E . of LouisvUle , K y . 

Lou i sv i l l e l imes tone . 

P e n n s y l v a n i a n : S o u t h e a s t e r n N e b r a s k a a n d e a s t e r n K a n s a s . 

G. B. Condra and N. A, Bengston, 1915 (Nebr. Acod. Sci. Pub., vol. 9, No. 2, pp. 7, 
28). Louiaville la. (memb, of Braddyville f m ) is exposed ot base of elope W. ot 
South Bend and in the upper elopes eastword to Louisville. Is main ledge In up
per Atwood quarry in Cedar Creek VaUey and in N. side ot Platte Valley from 
State flsh hatcheries to Meadow. Is main quarry ledge In abandoned Murphy and 
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Green quarries W. of Meadow. Thickness 10 to 12 ft. Is thin-bedded In nmier part, 
but most of It is masBlve, bard, and compact. Is blue gray and weathers Ught. 
Ues 6 to 10 ft. below South Bend Is. and higher than Meadow Is. 

G. B. Condra, 1927 (Nebr. Geol Surv. BuU. 1, 2d ser., pp. 42, 66, 66). Although 
"Louiaville Is." is preoccupied, It ia In use for top part of Howard Is. memb. in 
Nebr. 

G. B. Condra, 1930 (Nebr. Qeol. Surv. BuU. 3, 2d aer., pp. 11, 27). ix)U{sv4ne Is. 
Is preoccupied, hence Stoner Is. is proposed for thia unit, to include also EUewitz 
sh. and so-called Du Bois Is. The "LoulsviUe Is.," Klewltz sh., Du Bois Is., Severy 
sh., Topeka Is., and Meadow Is. are parts of Stanton Is. memb. 

H. C. Moore, 1936 (Kans. Geol. Surv. BuU. 22, pp. 134, 252), abandoned LouisvUle 
Is. and Klewltz sh. 

tLouisvUle-Delphl black slate. 
Upper Devonian: Indiana and Kentucky. 
J. CoUett, 1872 (Ind. Geol. Surv, 8rd and 4th Ann. Eepta., pp. 294, 306). Louisville-

Delphi black al.—Dev. black si, 62 ft. thick, overlain by "Waverly" or knob ss. and 
underlain locaUy by 0 to 15 ft. of coarae white sandrock, succeeded below by 
Dev. Is. 

Replaced by New Albany sh., established name. 
Probably named for occurrence from Louisville, Ky., to Delphi, Carroll Co., 

Ind. 

tLoup Fork beds. 
tLoup Pork group. 

Miocene, Pliocene, and Pleistocene (?) : Nebraska, Soutfi Dakota, eastern 
Colorado, and other western States. 

F. B. Meek and F. V. Hayden, 1862 (Phlla. Acad. Nat. Scl. Proc, vol. 13, pp. 415-
486). Loup Biver beds.—Fine loose sand, witb aome layera of Is. Thickness 300 
to 400 ft All fresh-water fossUa. Assigned to PUo. Extends from Loup Fork of 
Platte River N. to Niobrara River and S. to unknown distance beyond the Platte. 
OverUes White Blver group (Mio.). [No later fm. than Loup Fork mentioned. 
Aa here defined includes OgaUala and Arikaree fms., which overUe White River 
group (OUg.).] All fossils are fresh water. 

B. D. Cope, 1880 (U. 8. Geol. and Geog. Surv. Terr. BuH. 5, pp. 50-51), and 1884 
(V. 8. Geol. and Geog. Surv. Terr. Mon. 3, table opp. p. 43). Loup Fork divided 
into Procamefu* beds alwve and Ticholeptus beds below. UnderUes PUo. and over
lies White River, 

E. D. Cope, 1888 (Am. GeoL, vol. 2, pp. 290-292). Loupfork fm. (upper Mio.) haa 
wide extent. Overliea Whlterlver beds in Nehr., Wyo., and Colo., and extends Into 
Kans., where it rests on Cretacic. There Is a second area, in northern central N. 
Mex., and one perhaps In aouthern N. Max., extending from Rio Grande to near 
Arizona border; also another tract In Washington Co., Tex., and another In 
Mexico, on bdy of States of Hidalgo and Vera Cruz. According to King is 2,000 
ft. thick in Wyo., but thins graduaUy to E. and is only 250 ft. thick on White 
River, according to Hayden. Is same aa Niobrara of Marah, 

N. H. Darton, 1899 (U. 8. G. S. 19th Ann. Rept, pt. 4, pp. 732, 734, 735), divided 
typical t^ovp Fork beds of Nebr. into Ogallala fm. (above) and Arikaree fm. 
(below), by which names these depoaits are now generaUy known. 

For history, see H. P. Osborn and W. D. Matthew, U. S. G. S. BuU. 361, 
1909. 

Louplan. 
Name Introduced by C. R. Keyes to include Ogallala (Plio. and upper Mio.) 

and Arikaree (Mio.) fms. (See Iowa Acad. Scl. P roc , vol. 22, 1915, p. 
255.) 

tLoup River beds. 
A name applied by some geologists (P. B. Meek and P. V. Hayden, 1862, 

1869, 1872, 1873, etc. ; also W. B. Scott, History of land mammals of 
Western Hemisphere, 1913, p. 127) to deposits called "Loup Pork beds" 
by other geologists. See under tLoup Fork beda. 
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Lourian series. 
A term employed by C. [R.] Keyes to cover rocks of CordUleran region in

terpreted as having been formed during, ,latet part of pre-AnlmUde ero
sion interval. (See Iowa Acad. Scl. Proc., vol. 24, p. 56, 19l7.) 

Lovedale gypsum member (of Blaine formation). 
Permian: Northwestern Oklahoma (Harper County). 
N. Evans, 1931 (A. A. P. G. BuU., vol. 15, No. 4, pp. 405-482). Name propoaed for 

next to highest gyp. memb. of Blaine fm. in NW. Okla. Consists of approx. 13 ft 
of gray to white gyp. A gray dol t>ed, which is ordinarily a little thicker and 
more prominent than the bed underlying tbe Shimer, underlies the Lovedale. All 
3 of these dol. beds are commonly pitted and cliDkerllke In appearance. Is sepa
rated from underlying Shimer gypi memb. of Blaine by 7 ft. of red sh. and is also 
separated from overlying Haskew gyp. memb. by red sb. Named for exposures 
near Lovedale, T. 26 N., R. 20 W., Harper Co. It has been suggested that this 
gyp. bed may be correlated with Mangum doL of S. aide of Anadarko Basin. It 
«eeins better to give a new name until such a correlation can be proved. If It can 
later be shown conclusively that Lovedale la correlated with Mangum, then Love
dale can be dropped. 

8. Buckstaff, 1931 (A. A. P. G. BuU., vol. 15, No, 4, pp. 434--(37). So-called Love
dale memb. Is probably Mangum memh., as Lovedale seema questionable. 

Loveland loess. 
Pleistocene (Sangamon) : Southwestern Iowa and eastern and southern 

Nebraska. 
B. Shimek, 1900 (Geol. Soc Am. BuU., vol. 20, p. 406) and 1910 (Sd., n. a,, vol. 31, 

p, 75). Loveland joint day.—Bed of reddish Joint clay, which frequently ahows 
stratlflcatlon and often contains sand and pebbles in lower port. Thickness 0 to 
SO or more ft. Rests on Aftonian sanda and underlies foaslliferous poat-Kansan 
bluish-gray loesa. Evidently t>eaT« same relation to Kansan drift as Buchanan 
gravels, and probably belongs, to period of melting of Kansan ice. 

T i e deposit is chiefly loess, according to W. C. Alden and P . Leverett. G. 
F . Kay considers it of post-Illlnolan age, and P. Leverett considers it pre-
lUinoian and pre-Iowan. 

A, L Lugn, 1934 (Nebr. State Mui., vol. 1, Bull. 41, pp. 326, 347-349). Loveland 
fm.—Lower or "valley phase" consists of sand, gravel, and clay fllllng pre-l>oveland 
yalleye, and may be of Illinoian age. This "valley phase" seems to everywhere 
grade upward Into the loess or "upland phase," which grows less and less sandy 
untU It Is quite typical loesa clay and slit. Volcanic ash or pumlclte occurs at 
base of loess phase quite generally in Nebr. It 1; generally 5 to 8 ft. thick, but 
BW. of Bustls, Frontier Co., It is locally at least 50 ft. thick. Entire fm, is quite 
red. Thickneaa in eaatem Nebf. 6 to 30 tt.; in south-central Nebr, 15 to 40 t t ; 
to weat 100 to 150 ft. Covers about 42,000 sq. ml. of Nebr. Thlckneas and tez-
tural coarseness Increase westward. Asaigned to Sangamon stage. Resta uncon. 
on Upland fm. and underlies Sand UUls fm., in part of area, and Peorian loess in 
part of area. 

J<famed for Loveland, Pottawattamie Co., Iowa. 
Loveless sand. 

A subsurface sand of Chester (Miss.) age in Ind. that has been correlated 
with Tar Springs as. 

Lovelocklan series. 
C. [R.] Keyea, 1923 (Pan-Am. (3eoL, vol. 40, pp. 62. 79). Lovelocklan seriea covers 

the early Juraasic section of NW. Nev., typically displayed in Humboldt Range, B. 
of Lovelock station, Humboldt Co. Includes Oreana shales above aud Muttleberry 
las, below. 
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L o v i n g s t o n g r a n i t e g n e i s s . 

P r e - C a m b r i a n : W e s t e r n a n d n o r t h e r n V i r g i n i a . 

A. I. Jonas, 1928 (Va.CJeol. Snrv. prel. ed. of geol. map of Va.) . Lovingaton granite 
gneisa.—Biotlte-quortz monzonlte, augen gneisa. Asaigned to pre-Camh. Intrualve 
into Lynchburg gneias. Mapped at and around Lovlngston, Nelson Co. Is post-
Glenarm. 

L o w C r e e k beds . 

E o c e n e : W e s t e r n L o u i s i a n a a n d e a s t e r n T e x a s . 

A. C. Veatch, 1902 (La. Geol. Surv. pt. 6, Rept. for 1902, pp. 127-128, and pi. 37). 
Low Creek beda.—The peculiar beds described from" Low's Creek, near Sabinetown 
[Sabine Co., T e x ] , in 1899 and referred provisionally to the Lignitic ebow a 
much better development on the Sabine near mouth of Low's Creek, a t stations 19 
and 20, The beds here furnish a much more complete fauna, especlaUy at the 
Negreet outcrop, and Harris Is Inclined to regard the material as baying a decided 
Lower Claiborne aspect. Directly above It ia a well marked Lower Claiborne 
fauna, and the poaitlon of theae beda at or near the line of parting btw. the 
Lower CTlalborne' and Lignitic is fully proved. [Pl. 37 gives thickness ot Low 
Creek beds as 45 f t , and places tbem as basal bed of Lower Claiborne.] 

F. B. Plummer, 1933 (Unlv. Tex. BuU. 3232, p. 635). Low Oreek beds ot Veatch 
corry o fauna similar to tha t ot Weches memb., t o which they are believed to 
belong. 

L o w e g r a n o d i o r i t e . 
See M o u n t L o w e g r a n o d i o r i t e . 

Lowel l l imes tone . ( I n Al l egheny f o r m a t i o n . ) 

P e n n s y l v a n i a n : N o r t h e a s t e r n Ohio ( M a h o n i n g C o u n t y ) . 

J . S . Newberry, 1878 (Ohio Geol, Surv. vol, 3. pp. 79-.'-798). Lowell la., 12 to 14 
f t thick, in Coal Measures; lying 90 tt . above the la. next below and more tban 
150 f t above coal No. 3. May he either Ferriferous Is. or Freeport hs. FuUy 
expoaed near Lowell. 

Lowel l M o u n t a i n f o r m a t i o n . 
P a l e o z o i c : N o r t h e a s t e r n V e r m o n t ( O r l e a n s C o u n t y ) . 

S. B. Keith and G. W. Bain, 1932 (Econ. GeoL, vol, 27-, No. 2, pp. 173, 176), 
Lowell Mtn a l , phylUte, and achist.—Fine-grained black to dark-brown alates 
dominate in this group and occur E. ot aerpentine belt. Bedding obscure; cleavage 
and jointed structures are characteristic; schist is rare and occurs in a few places 
only. Assigned to Paleozoic. Seem to correapond to Quebec group on Lake 
Memphremagog, Quebec. [LoweU Mtn la In Irasburg quod., Orleans Co.] 

Lowel l P a r k m e m b e r (of P l a t t e v i l l e l i m e s t o n e ) . 

Midd le O r d o v i c i a n : N o r t h w e s t e r n lUlno ls ( D i x o n q u a d r a n g l e ) . 

R. S. Knappen, 1926 (HI. Qeol. Surv. BuH. 49, pp. 54-fll, 66). Lotoell Park memh. 
of Platteville Is.—Interbedded gray and buff argill. but heavy-bedded lsa. and 
coorae-gralned, deep yellow-brown, porous dolomitea, the dol. in every way typical 
of overlying Galena; the chalky earthy lss. are more like the Impure parts of the 
basal or Buff Is. memb. of the Platteville. Is top memb. of Platte
ville Is. in Dixon quad. Overlain by Galena dol. and underlain by Blue Is. memb. 
ot Platteville Is. Thickneaa 20-30 ft. Is of same oge as Decorah sh. of Iowa. 
A local term has been uaed here in place ot Decorah, since a Is. Instead of a ah. is 
present In this quod., and also because original deflnition of Bain, and later of 
Calvin, who deflned Decorah sh,, was that the Platteville Included all Is, btw. S t 
Peter and Galena tma. The Black River of N. Y. is correloted with Decorah ah. 
and with LoweU Park memb. Named for typical development In Lowell Park 
and along road N. of pork. 

Lowel lvUle l imes tone . ( I n P o t t s v i l l e f o r m a t i o n . ) 
P e n n s y l v a n i a n : N o r t h e a s t e r n Ohio. 

G. F. Lamb, 1010 (Ohio N a t , vol. 10, p. 129). LowellvUle U. lies just below horizon 
ot Quakertown coal in Stark and Mahoning Counties. 
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H. Momlngstar, 1922 (Ohio Geol, Snrv., 4th ser., BuU. 25, p. 28). Poverty Run Is. 
ot Stout (1918) Is same as LoweUville la. of Lamb (1910). 

W. Stout, 1927 (Ohio Geol. Surv., 4th ser.. Bull. 31, p. 97). LowellvUle la. Is same 
ns Poverty Run Is., and Ues in Interval btw. Vandusen coal [much higher in sec
tion than Quakertown coal] and Lower Mercer clay. Ia weU developed near 
LoweUville, Mahoning Co,; in Washington Twp, Coshocton Co.; and in Madison 
and Hopewell Twps, Muskingum Co. 

Lower. 
The terms Upper and Lower, connected with geographic names, have long 

been and still are employed in a ti tular sense to designate many lss., clays, 
and sss. of Appalachian region. A few of these, together with some In 
other par ts of the country, are here listed. Others nre mentioned under 
the geographic names. 

tLower quartzite. 
Upper Cambrian: Leadville district, Colorado. 
S. F. Bmmons, 1882 (U. S. G, S. 2d Ann. Rept., pp. 215-230), 1883 (U. S. O. S. 

LeadviUe Atlas), and 1886 (U. S. G. S. Mon. 12), applied the descriptive term 
"Lower qtzite" to the Comb, qtzite aud overlying "transition shales," In con
tradistinction to the younger (Ord.) "Parting qtzite." It underlies Is. called 
"White Is." ond uncon. overlies pre-Comb. gneisses and achists. Ia now known as 
Sawatch qtzite. Some mining companies exclude the "tranaltion ^ales." 

tLower Archimedes limestone. 
Mississippian: Southwestern Illinois and eastern Missouri 
See under t-^rchimedes Is. 

tLower Barren Coal Measures. 
tLower Barren group. 

Terms applied in early repts on Appalachian region to Conemaugh fm. 
(Penn.), also to Conemaugh fm. exclusive of its basal Mahoning ss. memb. 

tLower Bend shale. 

Miss., Tex. See 1916 entry under Bend group. Replaced by Barnett sh, 

tLower Black Band of early N. Y. repts is Middlesex sh. 

Lower Cambriikn series. 
Same as Waucoban series. (See U. S. G. S. Bull. 769.) 

tLower Cambridge limestone member (of Conemaugh formation). 
Replaced by Brush Creek Is. memb. 

tLower Carboniferous. 
A terra appUed in early repts to Mississippian series of present nomencla

ture. 

Lower Clarion clay. (In Allegheny formation.) 
A clay bed, 8 ft. thick, underlying Lower Clarion coal in western Pa. 

tLower Coal Measures. 
tLower Coal Group. 

Terms appUed in early repts to Allegheny fm. (Penn.) of current nomen
clature of Appalachian region. 

Lower Connoquenessing sandstone. 
See under Connoquenessing ss. momb. The U. S. Geol, Survey does not use 

Upper and Lower in a titular sense for parts of Connoquenessing ss. 
memb. 

tLower Cross Timbers formation. 
A narae appUed in some early repts to Oulf series of Tex. 
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tLower Cross Tirabers sand. 
A name appUed In some early Tex. repts to Woodbine aand. 

Lower Devonian series. 
The generally accepted definition applies this name to Oriskany and Helder

berg grouips and their time equivalents. 

Lower Freeman-Hampton sand. 
A subsurface sand in Cisco group (Penn.) of Archer Co., Tex., which Ues 

a short distance above Bunger Is. memb. of Graham fm. Is made up 
of two lenses locaUy about 40 ft. apart, and top lies about 160 ft. below 
Gose sand. 

Lower Freeport clay. (In Allegheny formation.) 
A clay bed, 5 ft. thick, underlying Lower Freeport coal in Appalachian 

region. 

Lower Freeport limestone member (of Allegheny forraation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
F. Piatt, 1877 (2d Pa. Geol. Surv. Rept. H,, p. xxviil). [See under Freeport la. 

memb., F. Piatt, 1877.] 
I. C. White, 1878 (2d Pa. Oeol. Surv. Bept. Q. p. 49). Butler (Lower Freeport) U.— 

Lies 3 ft below Lower Freeport coal and 15 ft. above Freeport (Lower Freeport) 
ss. in Beaver Co. Thlcknees 2 to 5 ft. Was called Middle Freeport Is. in Repts 
H, and H, (Cambria and Somerset Counties). Does not occur at Freeport, but Is 
present at Butler iButler Co.], In cut near R.R. Station, hence name. 

I. C. White, 1879 (2d Pa. Geol. Burv. Rept. Q,). Lower Freepori (Butler) la. waa 
called Butler la. in Bept. Q, but Prot. Lealey suggeats It be named Lower Freeport la. 

The estabUshed name for this Is. is Lower Freeport Is. memb, 

tLower Preejwrt sandstone. (In Allegheny formation.) 
Pennsylvanian: Westeru Pennsylvania' and Maryland, northern West Vir

ginia, and eastern Ohio. 
J. J. Stevenson, 1878 (2d Pa. Geol. Surv. Rept K,). Lower Freepori aa., 50 f t 

thick, underUes Lower Freeport Is. and overlies Upper Kittanning cool. 
I. C. White, 1878 (2d Pa. Gcol. Surv, Rept, Q) ond 1879 (2d Pa, Geol. Surv, Rept 

li,). Lower Freeport aa. ia aame os Freepori as. ot earlier repts. 
I. C. White, 1891 (U. S. G. S. Bull. 65, pp. 163-164). Lower Freeport aa.—Grayish 

white as., sometimes double and contains a cool bed. Thickness 30 to 300 tt. 
Is thickest in W. Va. Underilea Lower Freeport Is. and overlies Upper Kittanning 
coaL 

Freeport ss. memb. of Allegheny fm. is the commonly accepted name of 
this ES. 

tLower Helderberg group. 
See under Helderberg group. Various limits have been assigned to this 

division. 

tLower Homewood sandstone. (In Pottsville formation.) 
Same as Connoquenessing ss. memb. of Pottsville fm., q. v. See also uuder 

Homewood ss. memb.. The name "Lower Homewood ss." has also been 
appUed to upper ss. of Connoquenessing ss. memb. 

tLower Kittanning limestone. (In AUegheny formation.) 
Pennsylvanian: Western Pennsylvania. 
J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 303-305). Ferriferoua la. (Lower 

Kittanning la.).—Llea lower than Lower Kittanning cool and higher thon Clarion 
coal. 

Same as Vanport Is. memb. 
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Lower Kittanning clay. (In Allegheny formation.) 
A clay bed, 3 to 8 f t thick, underlying Lower Kittanning coal in Appa

lachian region. 

tLower Laramie formation. 
A term formerly applied in a ti tular sense in southern Wyo. (Hanna 

Basin) . Replaced by Medicine Bow fm-., of Upper Cret. age. 

tLower Lignitic. 
See under t l ^ n i t i c . 

tLower Little Pittsburgh limestone. 
See under t^i tf le Pittsburgh Is. 

tLower Magnesian limestone. 
A term applied in early repts on Upper Mississippi Valley region to 

Shakopee dol. and Oneota dol.; later replaced by geographic name 
Prair ie du Chien. group. 

tLower Mahoning sandstone. 
See explanation under tUpper Mahoning ss. and Mahoning ss. memb. 

tLower Medina. 
Name applied in early repts to Queenston sh. of N. Y. and Juniata fra. of Pa. 

Lower Mercer limestone. (In Pottaville formation.) 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
I. C. White, 1879 (2d Pa. GeoL Surv. Rept. Q,), Rogers' nome ifercer la. here 

changed to Lower Mercer la. [See quotation under Upper Mercer Is.]. Underlies 
Upper Mercer iron shaiea nnd liea 0 to 18 ft. above Lower Mercer coal In Law
rence Co., Pa. Named for Mercer, Pa. 

Is a bed in Mercer sh. merab. of Pottsville fra. 

Lower Mercer iron shales. <In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania. 
I. C. White, 1879 (2d Pa. Geol. Surv. Rept. Q^). Lower Mercer iron ahales.—Sandy 

shaiea, 5 to 10 tt . thick. Underlie Lower Mercer coal and overlie Upper Con
noqueneaaing 88. 

Lower Mercer flre clay. (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 

northern West Virginia. 
J. P. Lealey, 1879 (2d Pa. Geol. Surv. Rept. (},). Mercer Lower flre clay, 3 % f t 

thick, underilea Mercer power cool ond overlies Mercer Lower Iron aholes. 

Lower Narrows rhyolite. 
Pre-Carabrlan: South-central Wisconsin (Baraboo district) . 
J. T. Stark, 1932 (Jour. Geol, vol. 40, No. 2, pp. 120,. 121). Loioer Narrows 

rhyolite.—Khyolite flow and breccia on N. flank ot eyncllne on both sides ot Lower 
Narrowa of Boraboo River, aeca. 20, 21, 22, and 23, T. 12 N., R. 7 E. Assigned 
to pre-middle Huronian. 

tLower Niagara limestone. 
.Name applied in some early N. Y. repts to Gasport Is. memb. of Lock-

port dol. 

Lower Ordovician series. 
The commonly accepted definition includes Chazy and Beekmantown groups 

(the latter group including Tribes Hill Is.) and their time equivalents. 
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tLower Pentamerus Umestone. 
Name appUed in early N. Y. repts to Coeymans Is., the names "Second 

Pentamerus Is." and "Upper Pentamerus Is." being appUed to New Scot
land Is. 

Lower Pit tsburgh limestone member (of Conemaugh formation). 
Pennsylvanian: Western Pennsylvania and northern West Virginia. 
F. and W. G. Piatt, 1877 (2d Pa. Geol. Surv. Bept. H„ p. 2861. Lower Pittsburg 

Is. Ues lower than Lower Pittsburg coal and higher than Morgantown sa. 
I. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Lower Pittaburg Ui., 6 ft. thick In 

AUegheny Co., Pa. Lies 66 ft. below Upper Pittsburg is. and 70 ft above Morgan-
town aa. It la generaUy In 2 or 3 layers. Is hard, dark gray on fresh fractures 
but weathera dirty yeUow. 

See also under tPi t tsburgh Is. 

tLower E^oductive Coal Measures. 
A term applied in early repts on Appalachian region to Allegheny fm., 

of Penn. age. 

Lowerre quartzi te. 
Pre-Cambrian: Southeastern New York. 
F. J. H. Merrill, 1898 (N. Y. State Mus. 16th Ann. Rept., VOL 1, pp. 21-81). At 

base ot metamorphoaed Paleozoic la. (Inwood la.) and overlying the Fordham 
gneisa is a stratum ot thinly bedded qtzite. It occurs In southern Westchester 
Co. near Lowerre station, in Tonkers at the Hastings marble quarry, and about 
^ ml. S. of Sparta on shore of Hudson River. Is well shown N. of PeeksklU 
along E. shore of Annsvllle Cove and in valley of Peeksklll Hollow Creek near 
Oregon. It does not exceed 16 ft. in thickness at Hastings. From the name 
of the southern locality It Is called Lowerre qtzite. Age Is prohably Camb. and 
possibly Qeorgian. 

F. J. H. MerriU, 1902 (U. S. G. 8. New Tork Oity foUo, No. 83). The qtilte 
overlying Fordham gneiaa Is here called Poughquag qtzite, because considered 
to be probable strat. equlv. to Poughquag qtzite of Dutchess Co., which carries 
lower Camb. fosslla. 

C. P. Berkey, 1907 (N. Y. State Mus. Bull. 107, pp. 861-378). Lowerre qtzite Is 
pre-Cambric and may belong to Fordham gneias, with which it ia closely con
nected. In all essential features It ia only on upper quartzitic facies of Fordham 
gneiss. It Is 0 to perhaps over 100 ft. thick. 

C. P. Berkey, 1911 (N. Y. State Mus. BulL 146, pp. 47-67). Loicerrc qtzite tenta
tively assigned to Cambro-Ordovicio ( t) . 

C. A. Hartnagel, 1912 (N. Y. State Mua. Hdb. 19, p. 22). If Lowerre qtzite Is 
Poatcambric [Cambrian] It la to he correlated with Poughquag qtzite [Lower 
Camb.]. 

C. P. Berkey and Marlon Rice, 1921 (N. Y. State Mua. Bull 226, 226). Lowerre 
qtzite is ot uncertain age, but we are now inclined to believe it la pre-Cambrlc 
and belongs to the GrenvlUe. [Iu chart on p. 140 it is classified as later 
Grenville. ] 

B. B. Knopf and A. I. Jonas, 1929 (U. S. G. S. Bull. 799). Lowerre qtzite cor
relates witb Setters tm. ot SE. Pa. and Md., the tnsal fm. of Olenanq series, 
which la classifled by U. S. Geol. Survey as Algonkian. 

tLower Shaly limestone. 
Name applied in early N. Y. repts to New Scotland Is. 

tLower Silurian. 
A term applied in early repts to Ordovician system of present terminology, 

the Silurian of the present nomenclature being designated "Upper 
Silurian." 
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Lower Washington limestone member (of Washington formation). 
Permian: Southwestern Pennsylvania and eastern Ohio. 
J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K). Lower Waahington Is,— 

Thickness 20 tt. Included In Washington County gronp [Washington fm.]. 
Overlies Waahington coal, from which It is In some sections separated by 6 
ft. of sh. Lies about 89 tt. below Middle Washington Is. 

Lower Wurtemburg Umestone. 
See under Wurtemburg Is. and under'Mercer 78. 

Lowery sand-
A subsurface sand, of Ord. age, in NE. Okla. See under Kinter aand. 

Low Gap limestone. (In Hinton formation.) 
Mississippian: Southeastern West Virginia (Summers County). 
D. B. Reger, 1926 (W. Va. Gcol. Surv. Rept, Mercer, Monroe, and Summers Counties, 

pp. 296, 344). Low Oap la.—YeUow and impure calc. stratum, usually shaly or 
sandy; morine fossUs, 1 to 6 ft thick. Lies 0 to 3 ft. below Low Gap ss. 
and overlies Low Gap sh.; all members of Hinton group [fm.]. Type loc. same 
as Low Gap ss. 

Low Gap sandstone. (In Hinton formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 

(Tazewell C!ounty). 
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept, Mercer, Monroe, and Summera Countlea, 

pp. 296, 343). Lou> Oap sa.—Greenish gray micaceoua, aometimea shaly, some
times massive; 5 to 30 ft. thick. Underlies Lower Tallery sh. aiid Ues 0 to 3 ft. 
above Low Gap Is. All members ot Hinton group [tm.]. Type loc. is on Wolf 
Creek Mtn, Summers Co., In public road slightly E, ot ond above Low Gap School. 
Also observed in Mercer and Monroe Counties, W. Va., and In Tasewell Co., Va. 

Low Gap shale. (In Hinton formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va, GeoL Snrv. Rept, Mercer, Monroe, and Summers Counties, 

pp. 296, 345), Low Oap sh.—Red and variegated, 6 to 40 t t thick. UnderUes 
Low Gap Is. and overUes Avia sa., all members of Hinton group [fm,]. Type loc. 
same as Low Gap sa. Also observed in Mercer Co. 

Lowhee memlier (of Richfleld formation). 
Pre-Cambrian: British Columbia (Cariboo distr ict) . 

O.-panson, 1935 (Canada Dept. Mines (Jeol Surv, Bur., Econ. Geol. Mem. 181, p. 4). 

Lowrie sandstone bed. (In Wellington formation.) 

Permian : Central northern Oklahoma (Logan and Lincoln Counties). 
J. M. Patterson, 1933 (A. A. P. G. Bull, vol 17, No. 3, pp. 243, 251, etc.). A few 

ml. N. of Guthrie vertical bluffs are preaent on E. side of Cimarron River, in 
central part of T. 17 N., B. 2 W. It is here proposed that the 45-foot masalve 
SB. bed aasoclated with the red ahalea of theae bluffs be named Lowrie ss. bed, 
from railroad station of Lowrie, in sec. 16. Tbickness 20 to 46 ft. Is In 
upper part ot Iconlum merab. of WeUlngton fm., and in texture, color, and compo
sition like reat of sa. beds in that memb. Lies higher than Evansville ss. bed. 
Good exposure is In bluffs E. of Lowrie. 

Lowville limestone. (Of Black River group.) 
Middle Ordovician: New York, Ontario, Pennsylvania, Maryland, western 

Virginia, Tennessee (Nashville dome). 
J. M, Clarke and C. Schuchert, 1899 (Scl., n. a., vol. 10, pp. 874-878). Lowville la., 

instead of Birdaeye la. pt common use. Well exposed at Lowvllle, Lewis Co., N. Y. 
Underilea Black River la. and overllea Chazy la. Basal fm. of Mohawkian gronp.. 

In subsequent repts up to 1910 the Lowville was treated as a fm. dis
tinct from and underlying the Black River Is . ; but in 1910 (N. Y. State 
Mus. Bull. 145) R. Ruedemann treated it as basal fm. of Black Biver 

1 
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group and divided i t into (descending) : (1) Leray U. memb.,. 10 ft., 
more cherty than underlying Is. ; (2) LowviUe Is., ». str., 22 to 55 ft. 
of dove and blue-dove Is., both thick- and thin-bedded, and conglomeratic 
at base. Uncon. overlain by Watertown Is. and uncon. underlain by 
Pamelia Is. of Chazy group. [In subsequent repts the thickness of 
LowvUle was seated as 0 to 86 ft.] 

H. P. Cuehing, 1911 (Am. Jour. Scl., 4th, vol 31, pp. 135-144). Leray fm. (black 
cherty lsa. of Watertown region) is classed provisionally as uppermost memb. of 
Lowvllle. In Watertown region It uncon. overlies typical Lowville la., but Ulrieh 
says there la gradation elsewhere, and that the chert beds can not be separated 
from the Lowvllle. At LowviUe there are B% ft. of cherty Is. with Columnaria 
halli and Stromatocerium rugoaum, not seen at Watertown, and to S. this £Kroimito-
cerium bed Is sola representative of the [LowviUe?] fm. In Champlain Valley 
massive black Is. seems to bridge interval btw. LowvUle and Leray In Watertown 
region. Typical Lowville la. consiata ot tbin-bedded dove las. containing little or 
no chert, and la Lowville is. aa originaUy deflned by Clarke and Schuchert In 
1899, or the fm. previously caUed Birdaeye. Overlain uncon. by Watertown Is. 
and underlain by Chazy group. 

E. O. Ulrieh, 1911 (Geol. Soc. Am. Bull., vol. 22, pl. 27), hicluded Leray in 
Lowvllle. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 37), stated that "the upper 
cherty layers of tbe LowvUle have been designated the Leray Is.;" hut the 
accompanying chart placed Leray Is. above LowviUe Is. 

R. 8. Bassler, 1916 (U. S. Nat. Mus. Bull. 92, vol. 2, pL 1), Included Leray In 
LowviUe, but In 1919 (Md. GeoL Suirv. Camb. and Ord. vol., p. 61) he excluded it, 
as be did in 1934 (Oeol. Soc. Am. ,8pec. Paper No. 1). A. F. Foerste, 1924 
(Canada Dept. Mines, Geol. Surv. Mem. 138, chart opp. p. 68) included Leray In 
Lowville, hut E. O. Ulrieh, 1924 (Tenn. Dept. Ed., Div. Geol. Bull. 28, p. 34, and 
BnU. 81, p. 16) excluded Leray from LowviUe. 

G. M. Kay, 1929 (Jour. Geol., vol. 87, No. 7, pp. 664-671; and A. A. P. G. Bull, 
vol. 13, No. 9, p. 1214), divided Black Blver group of N. Y. and Ont. into 
Chaumont fm. (above), new, and LowvUle la. (below) ; and Included In bis 
Chaumont, In descending order, Watertown Is., Glenbumle (new, 0 to 2 ft.), and 
Leray la. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10), excluded Leray from Lowvllle In 
table on p. 268, but on p. 282 stated: Uppermost layers (16 to 20 ft. max.) of 

. LowviUe Is. are cherty, and separated from typical'Lowville by uncon., and this 
portion has received name Leray la, 

B. 0. Ulrieh and B. Ruedemann, 1933 (16th Int Oeol. Cong. Guidebook 4, p. 126). 
nsed Leray la. tor beds btw. Watertown Is. (above) and Lower Lowville Is. 
(below). 

O. M. Kay, 1936 (Oeol. Soc. Am. BuU., vol, 46, pp. 227-228), divided Black River 
group at type aection into Chaumont fm. (Including Watertown and Leray) and 
LowvUle. 

The V. S. Qeol. Survey at present treats Leray Is. as top memb. of Lowville 
Is. 

In central Pa. the Lowvllle Is. is overlain by Rodman Is., a local name 
for post-Lowville part of Black River group. In western Va. and south
ern Pa. the Chambersburg Is. composes the post-Lowvllle part of Black 
Elver group and overlies Lowville Is. In NashvUIe dome, Tenn., the 
Lowville Is divisible into 2 members, to the lower of which (consisting 
of massive, compact, white or light-blue cherty Is.) the name Carters Is. 
Is now restricted, while the upper memb. (consisting of thin-bedded 
dove-colored is. layers and yellowish gray sh.) is correlated by B. O. 
Ulrlch and R. S. Bassler with Tyrone Is. of MUler, in central Ky. 

LowvUle granite. 
Pleistocene: Northwestern New York (LowvUle quadrangle). 
A. F. Buddington, 1934 (N. Y. State Mua. Bull. 296, pp. 74, 78-79, 83, 104, and map 

ot Lowville quad.). Lowville type (also Lowville granite).—Coarse to medliim-

nM'.m 0—51 7S 
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grained equl-grannlar granite over wide areas, often high in quartz. Relations to 
Hermon and Alexandria types of granite undet. A bond about 4 mi. wide strikes 
NB.—SW. across central part of Lowvllle area. Intrudes GrenvlUe seriea. 

L o x l e y g r o u n d m o r a i n e . 
P l e i s t o c e n e ( W i s c o n s i n s t a g e ) : N o r t h e r n c e n t r a l M i c h i g a n ( R o s c o m m o n 

C o u n t y ) . 
W. A. Ver Wlebe, 1927 (Papers Mich. Acad. Scl., Arts, and Lett., vol. 7, p. 168). 

Loxley ground moraine Is located near settlement called Loxley, In T. 22 N., B. 4 W. 

L o y a l Creek . 
U p p e r O r d o v i c i a n : E a s t e r n N e w Y o r k ( M o h a w k V a l l e y ) . 

K. Ruedemann ond G. H. Chadwick, 1936 (Scl., n. s., vol. 81, p. 400). Loytil Creek 
introduced for middle Utica or zone ot Dicranograptus nicholaoni In Mohawk 
VaUey. 

L o y a l h a n n a l i m e s t o n e ( i n P e n n s y l v a n i a ) . 
L o y a l h a n n a l i m e s t o n e m e m b e r (of G r e e n b r i e r l imes tone . In M a r y l a n d a n d West 

V i r g i n i a ) . 
M i s s i s s i p p i a n : W e s t e r n a n d c e n t r a l P e n n s y l v a n i a , w e s t e r n M a r y l a n d , ami 

n o r t h e r n W e s t Vi rg in ia . 
C. Butts, 1904 (U. S. G. S. Kittanning folio, No. 115, p. 5 ) . Coarse calc. sa.. 

strongly cro.<ta bedded, surface pitted by differential eroalon. Thickneaa at least 
40 tt. Universally known in region ns "Siliceous Is.," but generaUy it Is a 
rather calc. ss. In deference to general usage It la here named Loyalhanna Is., 
because well developed along the gorge i n which Loyalhanna Creek flows across 
Chestnut Rldge. Westmoreland Co.. Pa. Underlain by Burgoon es. Top ot Loyal
hanna is here taken as top of Pocono fm., as in western Pa. toiios already published. 

C. Butts, 1924 (Am. Jour. ScL, 5th, voL 8, pp, 240-257). In SW. Pa. the fossilM 
reveal a great hiatus btw. Loyalhanna Ie. and Burgoon ss. memb. of Pocono tm. 
Tbe Loyalhanna la therefore here separated from Pocono and treated ae a diatlnct 
fm. btw. the Pocono below and the Mauch Chunk above. It ia a nontoBailifetous 
tranegreesing fm., equiv. in lithology and strot. poaitlon to Ste, Genevieve la, In 
weatem Md. It la very properly treoted OK a memb. of Greenbrier Is., which there 
replaces lower part of Mauch Chunk sh. 

L o y s b u r g f o r m a t i o n . 

L o w e r O r d o v i c i a n : C e n t r a l a n d c e n t r a l s o u t h e r n P e n n s y l v a n i a . 

R. M. Field, 1019 (Am. Jonr. Scl , 4th, vol. 48, pp. 404, 410). Loyaburg fm.— 
Dark and Impure dolomltic Is. overiying Beekmantown Is. nnd underlying flrat 
intraformatlonal zone. Only 115 tt . expoaed ot Bellefonte. so tlmt boae cannot 
be located. Appears to be not so thick at Loysburg, Bedford Co. Lowest fm. 
of Stones River group. Collie doea no(t appear to hove recognized the existence 
of this formation. Butta also does not mention the lowest div. ot the Stonea 
River group, probably because It Is poorly exposed at Roaring Spring. Differs from 
superjacent Carlim in Uthology, in paucity of fossils, and In total absence of 
reef-building organlame, which are so characteristic of the Carlim. 

L u c a s d o l o m i t e . 

L o w e r D e v o n i a n : Ohio, s o u t h e a s t e r n Mich igan , a u d w e s t e r n O n t a r i o . 

C. 8. Proaser, 1903 (Jour. Qeol., vol. 11, pp. 521, 540). Lucas It.—-To include aU 
rocks btw. top of Sylvania ea. and boae of Columbus Is, of Ohio or Duudee la. ot 
Mich, Is top memh, of Monroe tm. 

C. E. Stauffer, 1908 (Ohio Not., vol. 8, pp. 271-276. and Geol. Soc. Am. Bull., vol. 19, 
pp. 644-546, footnote). Lucaa la. overliea Sylvania as. and underilea Columbua Is. 
Conalsts of (descending) : (1) 63 ft. ot compact drob dolomltlc la., showing banded 
structure, in quite maasive layers but weathers Into much thinner layers, and con
tains several fossUIferous layers near middle; (2) 36 ft. of compact drob dolomltic 
Is. with aome drab-groy to brown aondy loyera. 

A. C. Lane, C. 8. Prosser, W". H. Sherzer, nnd A. W. Grohnn. 1909 (Geol. Soc. Am. 
BuU., vol. 19, pp. 563-666), named the "Upper Monroe" of Mich., Ohio, nnd western 

' O n t the Detroit River aeries, and divided it into-(descending) : Lucaa do l , 200-f-
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ft.; Amheratburg dol., 20 ft.; Anderdon Is., 40 to 50 ft.; and Flat Bock dol., 40 to 
150-1- tt. This waa a restriction of Lucas aa originaUy deflned. 

W. H. Sherzer and A. W. Grabau, 1910 (Mich. Geol. Surv. Pub. 2, geol. ser. 1, p. 51). 
In Lucaa Co., Ohio, the Lucaa dol. reats on Sylvania ss. In all quarries, showing that 
Anderdon and Amherstburg have been cut out by overlap of the dol. on Sylvania ia. 

C. R. Stauffer,.1916 (Geol. Soc. Am. BuU., vol. 27, p. 72). Amherstburg doL certainly 
occurs at West Liberty, Ohio, and probably at Fremont; and Anderdon Is. outcrops 
in quarriea at Castalia, Ohio. 

J, E. Carman, 1927 (Jour. GeoL, vol. 35, pp. 481-506). Flat Kock and Anderdon 
members have not been recognized In Ohio. They are known to be absent in 
Lucas Co. 

In Cleveland, Ohio, region, the Lucas dol, is treated as a distinct fm. In 
Mich, it is treated as a memb. of Detroit River doL 

Named for Lucas Co., Ohio, which Lucas dol. crosses from N. to S. 

Lucas Umestone. 
Middle Devonian: Central eastern Iowa. 
C. [R.] Keyea, 1912 (Iowa Acad. Scl. Proc, vol. 19, p. 149) and 1918 (Iowa Acad. 

Sci. Proc., vol. 20, pp. 205, 206). Lucas terrane.—White flne-gralned Is., 20 ft. 
thick; Straparollua abundont at base. Forms topmost part of Cedar Valley la. 
Underlain by CoralvUle Is. Included In Senecan. Named for a locality [not 
stated] In Johnson Co. 

Lucero beds. 
Cretaceous: Cuba. 
E. L. De Golyer, 1918 (A. A. P. G. Bull., vol. 2, p. 142). 

Lucien shale member. 
Permian: Central northern OklahouM. 
F. L. Aurin, H. G. Officer, and C. N. Gould, 1928 (A. A. P. Q. Bull., vol. 10, pp. 786-

799). Lucien sh. memb.—Lower 250 ft. of Garber sa., consisting largely of red, 
more or lesa flssiie or laminated clay shaiea, with several ledges of red ss., one of 
which generally occurs at base ot the memh. Underlies Hayward ss. memb. of 
Oarber ss., and rests on Wellington fm. Named tor expoaurea at Lncien, Noble Co. 

Luck-Sure series. 
Age (?) : Southeastern Arizona (Tombstone distr ict) . 
W. P. Bloke, 1902 (Tombatone and its mines). Manganiferous or Luok-Sure series.— 

Seriea of thickly bedded masalve lee.. In which occur ore depoeita characterized by 
large amounta of manganeee ore. Chiefly developed in mineral cloima formerly 
known aa Lucky Cues, Luck Sure, Wedge, Sunset, Knoxville (Stonewall), Anchor, 
and Grand Dipper, Underlies, uncon. (?), the Contention and Toughnut series 
[Mesozolc]. [Appears to be younger tban his Emereild series, "which includes tbe 
heavy qtzites ot Ajax Mtn."] 

Lucky Cuss limestone. 
Ordovician ( ? ) : Southeastern Arizona (Tombstone distr ict) . 
J . A. Church, 1903 (Am. Inat Mln. Engrs. Trans., vol. 33, pp. 3-37). Lucky Cuaa 

la.—Tbickness 400 ft. Ie full ot crinoids. UnderUes Herschel qtzite [Mesozoic] 
and overlies Emerald Is. [Upiper Camb.]. 

Lucky S argilUte. 
Upper Jurass ic : Northern California (Mount J u r a ) . 
C. H. Crickmay, 1988 (Geol. Soc Am. Bull., vol. 44, No. 1, p. 81). [See under 

Combe as.] 
C. H. Crickmay, 1933 (Qeol. Soc. Am. BulL, vol 44, No. 5, pp. 896, 902). Lucky 8 

fm.—Micaceous qtzite, with one or more flne cgls. of chert and qtzite pebblea 
derived from much older deposits, grading up Into micaceous dark-gray slltite and 
black orgllllte. Thickness 600 ft Very meager marine fauna In upper beds; no 
identlflable foaalls. Of mid Upper Jurassic age. Named for Lucky S mine. Type 
inc., Forman Ravine, W. end of Forman Rldge. Underlies TraU tuff and cgl. and 
overUes Cooks Canyon aggl. 
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Lndlow sandstone. 
Middle Devonian: Central Pennsylvania (Perry (Jonnty). 
J. P. Lesley, 1892 (2d Pa. OeoL Surv. Summ. Final Bept, voL 2, pp. 1286-1287). 

[See under Perry fm.] 

Lndlow lignitic member (of Lance formation). 
Upper Cretaceous: Southwestern North Dakota, noriiiwestem and northern 

South Dakota, and northeastern Montana. 
E. R. Lloyd and C. J. Hares, 1015 (Jour. Geol., vol. 23, pp. 623-647). [See 1916 

entry under Cannonball marine memb. The following additional details regarding 
the Lndlow memb. are also given in rept cited above.] Ludlow lignitic memb. of 
Lance fm. occupies large area "in Harding Co., 8. Dak., and has been mapped north
ward into Bowman and Billings Counties, N. Dak., and eaatward in Perkhis Co., 
S. Dak., where it merges with Cannonball marine memb. In vicinity of Ludlow, 
8. Dak., its type loc., It conalats of 350 ft. of loosely consolidated buff and cream-
colored calc. ss. and ah. with interbedded Ugnite. It contains moat of lignite of 
S. Dak., and the presence of this lignite is one of chief criteria for considering it a dia
tlnct memb. of Lance fm. In S. Dok. Its Uthologlc character Is very Uke Fort Union 
tm. and Its fossU flora BO far as determined Is identical with that of Fort Union; 
its flora is Uke that of lower part of Lance, but ita lithology is quite different. In 
N. Dak. its flora has same afflnities as in S. Dak., but its Uthology resembles lower 
part of Lance except for presence of numerous lignite beds. It Is this variation In 
color and Uthology that renders Ita aeparatlon from overlying Fort Union so 
difficult All of the 7'ricenitopa collected In Little Mlasouri country came from 
below the T Cross Ugnite bed [in lower part of the Ludlow] and the oysters from 
above it. Calvert, however, atatea that In Mont, ceratopslan bones were found Just 
above the lowest peralatent lignite bed, but there Is certainly nothing In character 
of overlying atrata to auggest that similar bones do not occur therein np through 
a atrat diatance ot perhaps 600 tt, (U. S. O. 8. BnU. 471, p. 107, 1912) The 
T Cross lignite bed was mapped to Mont. State Une, and It is undoubtedly the same 
Ugnite as the "peralstent lignite" referred to above. 

See also D. E. Winchester, C. J. Hares, E. R. Lloyd, and E. M. Parks, 1916 
(U. S. G. S. BnU. 627, pp. 15-26), and T. W. Stanton, 1920 (U. S. G. S. 

P. P. 128A). 
The U. S. Geol. Survey now classifles Cannonball marine memb. of Lance fm. 

and the demonstrably equlv. part of the Ludlow memb. as Upper Cret. 

tLndlow conglomerate member. 
Devonian or Carboniferous: Northwestern Pennsylvania. 
K. E. Caster, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 202). [See 1088 entry 

under Knapp fm.] 
K. B. Caster, 1934 (Bulls. Am. Pal, vol 21, No. 71, p. 61), replaced this preoccupied 

name with Wetmore ogl 

Lndlowville shale. (In HamUton group.) 
Middle Devonian: Western and central New York. 
3. Hall, 1839 (N. t . GeoL Surv. 3d Rept., p. 298). Ludlowville ahalea.—Bluish or 

olive sh. with different fosaile from thoae of underlying oUve ah. [later named 
Skaneatelea ah,]. Underlies Encrinal Is. Named for occurrence at Ludlowville 
[Tompkins Co.]. 

Ludlowville sh. continued to be used, for many years, for beds said to overlie 
Skaneateles sb. and to underlie Tichenor Is., a name introduced to replace 
Encrinal Is. of HalL But further studies revealed 2 encrinal lss. 

O. A. Cooper, 1930 (Ara. Jour. Scl., 5th, vol. 19, pp. 222-224). Ludlowville fm. in 
western N. Y. is composed in lower part ot dark soft sb. having a "Leiorhynchus 
or Marcellus facies," and In upper part of soft, lighter gray shales abounding In 
typical Hamilton fossils. Traced eastward the beds become more aren. and 
"Leiorhynchos facies" of lower part Is eventuaUy lost. In western and central 
N. Y. the Ludlowville Is divisible into several members, bat in eastern central 
part of State tbe uniformity of Uthology and faunas prevent any subdivision. The 
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name Ludlowville was used flrst by Hall in 1830 for the sequence on Cayuga Lake 
btw. base of Centerfleld memb. and a certain bed deaignated by him "Bncrinal Is." 
The type section was not happily chosen, as only about 60 ft. of the LudlowvUle 
Is exposed there, tbe overlying fms. (Moscow ab. and Tally Is.) being found within 
the village. It is clear from above that HoU's type sertlon Is utterly Inadequate, 
but as the name bas been entrenched in the Uterature for 00 years writer suggests 
that it be retained, but that the section for reference t>e that sequence on Falnes 
Creek at Aurora beginning with the Centerfleld at Moonshine FaUs and terminating 
with Portland Point beds (erroneously referred to Tichenor by N. T. State Surv. 
bulletins) at Black Rock. [See also under Oenterfieli Is. and 1930 entry under 
Moacow ah.] Is here divided Into (descending) Deep River memb., Tlcbenor 
memb., Wanakah memb., Ledyard memb., and Centerfleld memb. In Chenango 
VaUey the typical Centerfleld fauna Is absent, and base of Ludlowville Is drawn 
at base of Spirifer divaricatue zone, the latter species also occurring in Center^ 
fleld Is. 

W. Ooldring, 1081 (N. Y. State Mas. Hdb. 10, p. 360), deflned Ludlowville sh. 
as underlying Menteth Is. memb. ot Moscow sh., overlying Skaneateles eh., and 
as including Tichenor Is. in upper part and Centerfleld Is. at base. This Is present 
defbiitlon of U. 8. Geol. Survey. 

tLndlowvllle group. 
Middle Devonian: New York. 
J. Hall, 1842.(Am. Jour. Scl., 1st, vol. 42, pp. 57-62). The great gronp of fosslUfenras 

shales so well developed along Cayuga and Seneca Lakes, and known as MarceUus, 
Skaneateles, LudlowvUle, and Moacow shales, I shall for the sake of brevity speak 
of under the name of Ludlowville group. [This broad use of Ludlowville did n«t 
gain currency, for Vanuxem the same year (Geol. N. Y., pt. 8) adopted Bttmilton 
group to include aU beds btw. Tully Is. above and Marcellus sh. below, or (deacend
lng) Moscow sh., encrinal la., Ludlowville or Olive sh., and Skaneateles sh.; and 
Hall himself In 1843 and later pubUcatlons ceased to use this broad deflnition of 
LudlowvUle.] 

Lueders limestone. (Of Wichita gronp.) 
Permian: Central northern and central Texas. 
W. B. Wrather, 1917 (SW. Ass. Pet. Oeol. Ball., vol. 1, p. 04 and chart opp. p. 96). 

Lueders Is.—Top memb. of Wichita dlv. Has been identifled by writer from a 
point 8. of Harrold, on Fort Worth and Denver City R. E. In Wilbarger Co., past 
Seymour, acroas NW. Throckmorton and SB. Haskell Co. to BaUlnger, RnnnelB Co. 
Persists to within few mi. of Red River. Thickness to ft. In section from Abilene 
to Sweetwater. Around AbUene and perhaps southward beneath Callaban Divide, 
Lueders Is. is overlain by AbUene fm., which there forms top memb. of Wichita. 
Named for small town on Clear Fork ot Brazos Blver, in eastern Jones CX>. 

J. W. Beede and V. V. Waite, 1918 (Unlv. Tex. BuU. 1816, pp. 41-42). Lueders fm.— 
Over top of Palntrock fm. Is a series ot rocks with a larger proportion of ah. 
and marly impure Iss., which weather easily, except in upper part which is 
formed by BalUnger lss. The shales below these lss. are frequently marly and 
very fossiliferous; in fact they are coarse fossU cgla. made up mainly of Myalinaa 
and otber pelecypods with many gastropods and Bryozoa. The lss. at Ballinger 
are quite fosalUferous, and the beds are relatively thick and massive, and ntostly 
buff. The Lueders fm. Is here regarded as beginning with No. 142 and extending 
to top of No. 158 of general section. As thus deflned it has thicknesa of 19i ft. 
It is nhcertaln how Lueders fm. as here nsed will check with section at Lueders, 
bnt according to Wrather they are in general equlv. The Lueders fm. as a whale 
naturajly breaks into an upper and a lower part with rather distinct cbaracteristlca, 
and further study may necessitate Its subdivision. 

B. H. Sellards, 1933 (Univ. Tex. BuU. 3232, p. 169). Paint Rook beda of Drake 
ore basal part of Lueders fm. as deflned In this rept. 

Lueders limestone member (of Lueders formation). 
See 1980 entry under Lake Kemp Is. 

fLufkln beds. (In Claiborne group.) 
Eocene: Eastern Texas. 
W. Kennedy, 1892 (Tex. Oeol. Surv. 3d Ann. Rept, pp. 45, 68). LufUn or AngeHntt 

County beds.—Chiefly dark-blue gypseous clays (gray, wblte, and blue), sands 
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(sometimes laminated and cross-bedded), sandy claya, and lignites, 100 or more 
ft. thick. Basal fm. of Mio. Underlies Fayette sands and sss. and uncon. oreiUes 
Eocene Cook's Mtn beda. 

Same as Yegua fm. (Eo.), the better established name. 
Named for Lufkin, Angelina Co. 

Lufkin rhyoUte. 
Ter t iary: Southwestern New Mexico (Sierra County). 
C. R. Keyes, 1908 (Am. Inst. Mln. Engrs. Bl-Mon. Bull. 19, pp. 7-21). Lufkin 

rhyolite, Tert., 600 ft. thick. Type loc, Lufkin Mtn, near Laka Valley [Sierra Co.]. 

Lufkin member (of Cook Mountain formation). 
Eocene: Eastern Texas. 
B.- C. Renlck, 1928 (A. A. P. G. BuU., vol. 12, pp. 581, 584). Lufkin memb.— 

Top memb. ot Cook Mtn fm. UnderUes Yegua fm. and overlies Nacogdoches 
memb. ot Cook Mtn fm. Consists of 300 to 400 ft. of marine chocolate-brown 
clay, containing some fossiliferous beds, aome glauconitic beds, and thin beds of 
sand. Upper 5 to 15 ft. generally contains macrotossils, making this memb. easily 
recognizoble as distinct from overlying Yegua fm. Weathera reddish brown. The 
term Lufkin was introduced by Q. M. Knebel and Mias Alva Ellisor. [The com
piler has been unoble to flnd where Mr. Knebel and Miss ElUaor publiahed this 
name, and Renlck does not give the reference.] 

Lugert granite. 
Pre-Cambrian: Southwestern Oklahoma (Kiowa and Greer Counties). 
C. H. Taylor, 1915 (Okla. Geol. Snrv. Bull. 20). Intrusive red granite, younger and 

flner-grained than Reformatory granite and older than Quanah granite. Occurs In 
vicinity of Lugert, Kiowa Co. Appears to t)e yoimger than Cold Springa granite. 

M. Q. Hoffman, 1930 (Okla. Geol. Surv. Bull. 52, pp. 83-45). Lugert granophyre.— 
8aImon-plnk medium-grained granophyre, epeckled with little dark-gray to black 
spots ot terromagnesian minerals. Was called Lugert granite by Taylor, 1016. 
Intrudea Meers qtzite, the basic rocke, and the Saddle Mtn, Davidson, and Carlton 
granophyres In Wichita Mtns, SW. Okla. 

Lulsian stage. 
Ter t ia ry : California. 
See under Zemorrian stage, R. M. Kleinpell, 1934. 
H. G. Sohenck and R. M. Kleinpell, 1938 (A. A. P. G. Bull., vol. 20, No. 2, p. 224). 

Luisian atage includes lower Monterey fm., Claremont sh., "Valvulincria californica 
zone," etc. 

Lukaehukai sandstone. 
Triassic ( ? ) : Northwestern New Mexico and northeastern Arizona. 
C..[R.] Keyes, 1922 (Pan-Am. Seol., vol. 38, pp. 250, 337). Lukaehukai saa.—Appli

cation for lower ss. section of Doloresian series, as outcropping In Lukaehukai 
Valley, at N. end of Chuaka Mtna [NW. N. Mez.]. Thicknesa 20O ft Younger 
than Holbrook sas. 

Lukashukal. 
See lMka<;hukai: 

Luke clay. ( In Allegheny formation.) 
Pennsylvanian: Western Maryland (Allegany and Garrett C!ounties). 
C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 

672). Luke clay (Middle Kittanning day).—Underlies Middle Kittanning (Luke) 
coal and overlies Blleralle ee.; oU Included in Allegheny tm. 

0. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pp. 47, 343, pl. 6). Lute olov (Middie 
Kittanning clay).—Impure clay, lenticular. Overliea Lower Kittanning rider coal, 
Expoaed in cut on B. & 0. B. R. oppoeite Luke [Allegany Co.]. 

Luke HUI formation. 
Name applied by H. W. McGerrigle (17th Rept. Vt. State Geol., pp. 182, 

186, 1981) to B. (160 f t of dark blulsh-gray thin-bedded lss.) of Logan's 
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section of Philipsburg series of Quebec. McGerrigle mapped U s Lnke 
HUl fm. in S t Albans quad., NW. V t (See 1931 entry under Philipsburg 
series.) 

Luke UUI limestone 
Name appUed by T. H. Clark (Geol. Soc. Am. Bull., vol. 45, No. 1, pp. ft-7, 

1934) to a Is. in Quebec. 

Lulbegrud clay. 
SUurian (Niagaran) : Bast-central Kentucky. 
A, P. Foerate, 1905 (Ky. Oeol. Surv. BuH, 6, p. 145) and 1906 (Ky. GeoL Surv. 

Bull. 7, pp. 10, 50). Lulbegrud clay.—Clay, 10 to 13 ft thick; forms basal memb. 
of Alger fm. (of Niagaran age). Overldln by Waco Is. (of Alger fm.) and under
lain by Indian Fields fm. (also of Niagaran age). 

In 1931 (Ky. Geol. Snrv. ser. 6, vol. 38, pp. 172, 173) Foerste assigned this 
clay to (Jllnton epoch. 

Named for Lulbegrud Creek, Clark and Powell Counties. 

Lunasan series. 
Lunaslan series. 

A term introduced by C. [R.] Keyes for a part of the middle Oarbf. (Penn.) 
of N. Mex.—"the main Is. sequence in Manzano Mtns." (See his Con
spectus of geol. fms. of N. Mex., 1915, pp. 3, 8.) 

Lundy. 
Name applied to a glacial lake, of Pleist. age, iu Great Lakes region. (See 

U. S. G. S. Mon. 53, 1915, p. 469.) 

Lundy glacial epoch. 
A name applied by E. Blackweldo: (GeoL Soc. Am. Bull., voL 41, pp. 91-82, 

1930) to time during which the next to youngest drift was laid down on 
slopes of Sierra Nevada, Calif. He later (G. S. A. Bull., vol. 42, pp. 
866-922, 1931) replaced thbs name with Tahoe glacial stage, which he 
correlated with lowan stage 

Lundy Mountain type. 
Pre-Cambrian: Eastern Alabama. 
W. F. Prouty, 1923 (Ala. Geol. Surv. County Rept. No. 1, pp. 18, 19). In croaaing 

Ashland serieK [Aahlund mica schist] from NW to SE., going from border near 
Clairmont Springs through A.shland, one flnds from W. border past Sardls Church 
and nearly to Idaho, aolla of grayish to pink color. In a niunber of expoaures 
through here the [Ashland] mlco schiat haa large compound Sokes of green mica 
together ^ t h many blulsh-gray scoles ot aluminous material. This type of mica 
schist has been caUed Lundy Hountain type by Dr. B. A. Smith In his fleld notes 
of 1896. 

Lunenburg schist. 
Upper Cambrian: Northeastern Vermont (Essex County). 
C. H. Richardson, 1006 (5th Rept. Vt. State Geol., pp. 70-82). Lunenburg achiat.— 

Highly metamorphlc green, greasy, chlorite schist. [Pre-Camb. on pp. 70-80; 
prohably C âmb., p. 80; on p. 82 is following:] Prof. Hitchcock suggested, in 
"Geol. sections croa-slng N. H. and Vt," term Montalban aB=White Mtn seriea 
In N. H., whose oge Is upper Laurentian. In this rept I have included these with 
Lunenburg schist aa pre-Camh., awaiting further fleld Investigation. 

E, J. Foyles and C. H. Rlchardaon, 1929 (16th Rept. Vt. State GeoL, table opp. 
p. 288). Lunenburg group, uppermost Upper'Camb. of eastern Vt, consists of 
sericite qtzite, aerlcite schist, and chlorite schist. 

.\pparently named for vUlage or Twp of Lunenburg, Whltefield quad., Essex 
Co. 

file:///pparently
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Luning formation. 
Upper Triassic: Southwestern Nevada (Tonopah and Hawthorne quad

rangles). 
8. W. MuUer and H. G. Ferguson, 1936 (GeoL Soc. Am. BuU., voL 47, pp. 241-252). 

Luning fm.-—Chiefly .Is. and dol, but where In contact with or cloae to Kxcelalor 
fm., as In PUot Mtns, there ore one or more members of slllceoos slates with cgls. 
whose pebbles are almost whoUy chert. In Gabbs VaUey tbe tm. Is chiefiy dark 
Is. and dol. with subordinate sl.; in places there are interbedded lava flows, altered 
andesite, and quartz latite. Some of siUceous slates may be, at least in part, of 
tuffaceous origin. FoasUs are Upper Triassic. Thickness 10,000 ft. Conformably 
underlies Gabbs fm., and uncon. overlies Excelsior tm. (Middle Trlossle). Named 
for Uttle settlement of Luning, In Soda Springs Valley, the best exposures being 
in mtns bordering this valley. Tyi>e loc. Is on N. alope of Pilot Mtna, aboat 12 
ml. 8B. of Luning. 

Lupton sand. 
Lower Cretaceous: Central northern Montana (Cat Creek oU field). 
F. Beeves, March 1921 (U. 8. G. S. I>re8s Bull, on Cat Creek anticline, Twpa 18, 14, 

15, Bs. 28, 29, 30, 31 E., Fergus and Garfield Counties). About 200 ft. below 
top of Kootenai fm. is a multiple-bedded sa., 30 to 60 ft. thick, which has yielded 
small quantities of oil In Franz C )̂rp. discovery weU, sec. 21, T. 16 N., R. 30 E., 
and in Decker-CoUlns well sec. 13, T. 15 N., R. 29 E. It also yields strong ar
tesian flow of tresh water. Ia usually colled second Kootenai Band, but It win 
be here referred to as Lupton aand, after the geologist who located tbe discovery 
weU—a name suggested by O. W. Freeman In Eng. and Mln. Jour. April 17, 1020. 

Is now sometimes caUed Second Cat Creek sand. 

LuquiUo formation. 
Cretaceous: Puerto Rico. 
H. A. Meyerhoff, 1031 (N. Y. Acad. Scl. Scientiflc survey of Porto Rlco and Virgin 

Islands, vol 2, p t 8, p. 279). 

Luscar formation. 
Lower Cretaceous: Alberta. 
B. B. MacKay, 1920 (Canada Geol. Surv. Summ. Bept 1928, pt, B, p, 12) and 

1980 (Canadian Min. and Met. Ball. 222, p. 1312). 

Lusk. 
A name applied by C. [R.] Keyes (Pan-Am. Geol., vol. 39, No. 4, 1923, p. 

320) to 140 ft. of Miss. lss. shown as occupying interval btw. Hardins
burg and Cypress sss. of 111. This is position of Golconda fm. (Brokaw, 
1916). Derivation of name not stated, but probably named for the small 
vUlage very near Golconda, Pope Oo., SE. IU. 

Lata limestone. (In Sumner group.) 
Permian: Central and southern Kansas and northern Oklahoma. 
J. W. Beede, 1909 (Jour. Geol, vol. 17, pp. 710-720, and Kans. Acad. Scl. Trans., 

vol. 22, p. 251). Luta la.—More or less cellular, soft gray Is., 10 to 80 ft thick, 
with sUiceous and other geodes scattered through it and with layers of more or 
leas banded chert concretions. Basal memh. of Marlon stage. Overlain by Enter
prise ahalea nnd nnderlnln by WInfleld Is. 

"Marlon fm." hus beeu abandoned by both Kans. Geol. Survey and U. S. 
Geol. Survey, and Luta Is. has for many years been treated as basal 
fm. of Sumner group. In Sept 1936, however, R. C. Moore (Kans. 
Geol. Soc. 10th Ann. Fleld Conf. Guidebook, p. 12) transferred Luta Is. 
to Chase group and treated it as top memb. of WInfleld Is., thus redefin
ing Sumner group, WInfleld Is., and Chase group. These redefinitions 
have not yet been considered by U. S. Qeol. Survey for its pubUcatlons. 

See also under Cresswell It. 
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Named for Luta Brook, a tributary of Antelope Creek, Just N. of Marion, 
Alarion Co., Kans. 

Luthers Mills coquinite. 
Upper Devonian: Northeastern Pennsylvania (Bradford County). 
B. WlUard, 1936 (Geol Soc. Am. BuU., vol. 47, No. 4, pp. 571, 580, 583, 589, 592). 

Luthera Milla coquinite.—Name here applied to type "Burlington Is" of Sherwood, 
1878. Coquinltea a t Lemon, Lime HIU, Le Raysville, Rome, and BurUngton 
asaumed to be the same. Useful key bed to upper part of New Milford fm., or 
loweat recognized Conadoway. Llea near top of New MUford. [On p. 583 is a 
section showhig Luthers Mille coquinite, 40 ft. thick, aeparated from overlying 
Domoseus red eh. by o concealed interval of 25 ft.] WUIloms and Kindle (U. S. 
G. S. Bull. 244, 1905) gave nome Franklindale Is. to a memh. which they found 
neor Frankllndole ond at Towanda Narrows, wblch wos to supplant Sherwood's 
preoccupied term "Burlington Is,," which at its t.vpe loc. Is octuolly o ma.ss of 
broken ehells, o shell breccia, cemented by red mud. For this type ot depoait 
writer hoe proposed the nome coquinite. I t is 10 ft. thick In centrol Bradford 
Co., near Burlington. The Frankllndale Is., according to Wllliame and Kindle 
and also the wrlter'e observations. Is more nearly a true Is. or group of tbln 
lss., and It i.s older tban the "Burlington," being probably late Chemung, There-
tore, for type "BurUngton" the nome Luthera MiUs coquinite Is proposed, from 
a croasroada E, of Burlington, Bradford Co,, near which place the beds ore well 
expoaed along the highway. They lie higher tban moat ot Manefleld iron orea. 

Luyano marls. 
Cretaceous: Cuba. 
E. L. De Golyer, 1918 (A. A. P, G, BuU,, vol, 2, p. 141). 

Lyell formation. • 
Upper Cambrian: Alberta and British Columbia. 
C. D. Waleott, 1920 (Smitbeonian Misc. ColL, vol, 72, No, 1, p. 15). Lyell fm., 

Camb., Alberta. [Wolcott fully deflned thia fm, in Smithaonion Miac, ColL, vol. 
67, No. 8, Mor, 5, 1923, pp, 460-461, when he o.seigned it to Upper Camb, ond 
stated thot It underiles Mons fm., overliea Sullivan fm,, and ia 1,270 to 1,700-|-
ft. t h i c k ] 

t L y k e n s se r i e s . 
P e n n s y l v a n i a n : E a s t e r n P e n n s y l v a n i a . 

D. White, 1900 (U. S. G. S. 20th Ann. Rept , pt. 2, p. 755). PottsviUe fm. has been 
locally called "Lykens seriea'' by Second Geol, Survey (Ann. Hept. 1880, p t 111 ; 
Summ. Final Rept, 1895, vol. III , pt. 1 ; Atlas aouthern anthroclte field, pla. 
I -V l ) , Contains the Lykena coals, 

L y k i n s f o r m a t i o n . 

T r i a s s i c ( ? ) a n d p robab ly P e r m i a n : E a s t e r n Colorado . 

N. M. Fennemon, 1905 (U. S, G, S, Bull, 265), Lykins fm.—A aeries ot aas, and 
sandy shales, with a Uttle Is,. Is clearly dlatlngulshed from underlying Lyona 
ss, and Fountoin fra, by Its softness ond its showy colors, the most striking of 
which is a rich brick red that chorocterlzea ita sandy s;hales and shaly sands. 
At places the color is more brownish, but it is always deep and rich. At Fourmlle 
Conyon, where the fm, is aomewhat more thon 800 ft, thick, the lowest 230 
tt. are lorgely it not wholly sss. of a clear red color, a little darker thon brick, 
These ore overlain by the "crinkled" ss., here 35 ft. thick. Above this for 467 f t 
there are no expo,sures, but soil is very red and exposures not far distant Indi
cate thot most of this thlcknees is red aren. ahalea. Above these obacured beds 
are 100 ft, of the familiar red ss. Any horizon of this tm. moy he slightly calc . 
hut thia la not general. The "crinkled" ss. is present wherever the Lyklns is 
found. The Lykins is the "Upper Wyoming" of Eldridge at locolitles farther S 
I t la named for Lyklns Gulch [ahout 9 ml. N. of Boulder], the scenery along 
which owes Its strange and beautiful character to this fm. 

In places ^ overlain uncon. by Upper Jurassic Morrison fm. and In other 
places by the older Entrada ss., also Upper Jurassic. 
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Lyman formation. 
Silurian (Niagaran) and older ( ? ) : Northwestern New Hampshire (Am

monoosuc River region). 
C. H. Hitchcock, 1874 (Am, Jour, Set, 3d, vol, 7, pp. 468-476). Lyman group.— 

Chiefly drob soapy qtzite, weathering neorly whi te ; parta ot It conglomeratic; also 
includes a cgl. 200 ft. thick. Thickness, 2,330 ft. Underlies clay sl. and an aurif
erous cgl. tha t will be distinguished from Lyman group In my forthcoming rept. 
Overlies Lisbon group. Included In Huronian. 

C. H. Hitchcock, 1904 (Geol. Soc. Am. Bull., vol. 15, pp. 461-482), called the Lyman 
of Ammonoosuc diet. Lyman schist, and stated that it conaiated chiefly ot argil
litic schlsta, also thot the Lyman, Lisbon, and Swiftwater "may be Ord." 

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H;, p. 31, Univ. Press, Cambridge). 
Lyman schists do not represent o strot. te r rone; It Is a petrographlcol designation. 
At present it is not known what the original rocks were, bur one ot them muat 
have been the aren. div. ot sands and cgla. and another on orglUlte. Underlies 
auriferous cgl. and overlies Lisbon group, both of which ore Lower Sil, [Ord,] or 
Camb. 

F. H. Lahee, 1913 (Am. Jour. ScL, 4th, voL 36, pp. 281-250). Lyman schista.— 
Highly metomorphosed flne-grolned sss. and mudstones with few beds ot flne cgl. ; 
drab or greenish gray. Are pre-SU. 

F. H. Lahre, 1916 (Jour. GeoL, vol. 24, pp. 366-381). "Lymon schists" was opplicd 
by Hitchcock to o group ot schists many ot which ore characterlstlcoUy whitlah on 
weathered surfocea. Hitherto Lyman aeriea has been regorded os o group ot meta
morphosed sed. rocks. Field evidence, megascopic examlnotion of hand speclmena, 
and microscopic examination ot thin sections indicate that Lymon series containe 
Interbedded membera that appeor to be of volconic origin. These metamorphoaed 
volcanic rocks include, among others, species related to quartz keratophyres and 
keratophyres and probobly alao tuSfa and oggla. of similar composition. Structural 
relotions and age obscure. Not younger thon Dev, ond moy be older. [Appeara to 
Include Lyman and Lisbon fms.] 

C, P. Roes, 1923 (Am. Jour. Scl., 5th, vol. 5, pp. 267-302), Lyman fm,—Interbedded 
gray, white, and butf schists and gray phyllitea, parta of which are dlatinctly calc. 
Containe cgls,, and sandy schists (not ao conrse oe those In underlying Lisbon and 
Swift Woter fms,) are interbedded with flne-grolned more or less cole, gray phyl
litea. Corresponds to Lymon group of Hitchcock, although there ore minor dif
ferences In map boundaries. Scanty tossils, but appeara fairly certain to b e = 
nearby rocka of Nlogoran oge. As here defined, may contain rocks of 2 agea, the 
older heing=Lyman series ot Lahee. 

M. BUIIngs in 1934 (see 1934 entry under Swift Water fm.) dropped Lisbon, Lyman, 
and Swift Water from the nomencloture of Littleton and Moosllouke quads. 

Named for exposures over wide area around viUage of Lyman, Grafton Co. 

Lyman series. 
See 1910 eutry under Lyman fm. 

Lyman erosion surface. 
Pleistocene: Northeastern Utah (Uinta Mountains). 
W. H. Bradley, 1936 (U. S. G. S. P. P. 185). Liea 50 to 75 f t above Tlpperary sur-
^ face. Nomed for foct that Lymon, Wyo., is huUt upon its northern edge. 

Lyme granite gneiss. 
Late Carboniferous or post-Carboniferous (?) : Southeastern Connecticut. 
H. E. Gregory, 1906 (Conn. Geol, and N o t Hist. Surv. Bull. 6, pp. 115, 148, 152, and 

map). Lyme granite gneisa.—Massive, medium-grained, generaUy light red shading 
to groy. EssentiaUy pink orthoclase, quartz, and alblte. with o smoll though some
whot variable omount of blotlte ond occoslqnol crystals of hornblende. Conslder
oble pegmotlte, in veins ond In spots. Is associated with the rock. Covers portlona 
ot towns ot Lyme, Old Lyme, and East Lyme. Intrudea Mamacoke gneiss. Is in
truded by Westerly granite. 
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L y n c h d o l o m i t e . 

U p p e r a n d M i d d l e ( ? ) C a m b r i a n : C e n t r a l n o r t h e r n U t a h ( O q u i r r h Moun
t a i n s r e g i o n ) . 

J . GiUuly, 1932 (U. S. G. S. P. P. 173). Lynch liol.—Thick-bedded Ught-groy dol 
with some dark-gray dol. spangled with abort white roda In lower part ond with a 
few Is. beds, especlaUy in lower halt. Thickness 825 to 1,000 tt . Uncon, underiles 
Dev. doL (Jefferson?), Gradea into underlying Bowman la,, the bdy being arbl
trorily drown at base ot loweat dol, bed. Named tor expoaures on Lynch Rldge, 
N, ot Ophir, 

L y n c h b u r g g n e i s s . 
P r e - C a m b r i a n : N o r t h e a s t e r n Vi rg in i a . 

A. I. Jonas, 1927 (Geol. Soc. Am. BuU., vol. 38, pp. 844, 845). Lynchburg gneias 
[also colled Lynchburg mica gneiss].—Flne-grained biotlte-quortz gneiss ond schist, 
In port garnetlferous. Typically exposed at Lynchburg, Is intruded and Injected 
by Precamb. hornblende gneisfe, gabbro, nnd quartz monzonite. Widely exposed from 
Madison Co. southward, and-is oldest known iiock of the antlcllnorium. May be = 
Carolina gneiaa. Some previous workers hove included this Precamb. gneias In 
Loudoun fm. [Lower Comb,], but it can reodUy be seporoted from the Loudoun 
because of its greater degree of metamorphism and the igneous intrusions ot Pre-
comb, oge which it contoins. 

L y n c h Creek bed. ( I n S t r a w n f o r m a t i o n . ) 

P e n n s y l v a n i a u : C e n t r a l T e x a s . 

N. P. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept , pt. 1, p. 375). Lynch Creek 
bed.—At base usually 50 to 75 ft. ot bluiah sandy clay, groduoting upword Into 
sholy to massive ss. and downword into sh. In places the ss. Is 75 to 100 ft. 
thick, Bosol memb, ot Strewn div, Uncon. overlies Bend dlv. and underiles 
Burnt Branch bed. 

N a m e d for L y n c h Creek , W. and N W . of Nix , L a m p a s a s Co. 

L y n d o n l i m e s t o n e . 

Midd le C a m b r i a n : E a s t e r n N e v a d a ( P i o c h e r e g i o n ) . 

L. 0. Westgote ond A. Knopf, 1927 (Am. Inst. Min, Met, Engrs. Trans., No. 1647. 
p, 5) ond 1932 (U, S, G, S, P, P. 171), Lyndon Is.—Consists of 200 tt . ot l igh t 
gray to white more crystalline Is. (than below), usually thick bedded but showing 
diatlnct portings, underlain by 200 ft. of fine-grained dark-gray, rother heavy-
bedded Is. Conformobly underlies Middle Cnmb. Chisholm ah, and conformably 
overlies Lower Camb, Pioche sh. So closely resembles the younger Highlond Peak 
Is. that where intervening Chisholm sh, is obsent it Is diCQcult to separate the lss. 
Typically exposed in Lyndon Gulch, and Is present in Mlghlnnd and Ely Ranges, 
Fossils not abundont, but fm, is here assigned somewhat arbitrarily to Middle 
Camb., along with the fossiliferous Chisholm sh. 

L y n d o n g y p s u m bed. 
S i l u r i a n ( C a y u g a n ) : C e n t r a l N e w Y o r k (Syracu .se r e g i o n ) . 

G. H. Chadwick, lO.'iO (Geol. Soc, Am. Bull,, vol. 41, p, 81), The full succession ot 
Bertie (Tonoloway) group in centrol N, Y, is : Cbr.vsler "woterlimes" ("Rondout" 
ot this region) ; Akron dol, ; Willionisvillc waterlime (cement bed.l ; Scojaquada 
shaly beds; Falkirk dol, ; and Oatka shaly waterlimes. Below this lies Camillus 
fm. The Falkirk corresponds in position with the Fiddler's Green, The mos
sive bed token for lotter hy Hopkins at mouth of Chrysler's Glen is UtbologicaUy 
Indistinguishoble from the Falkirk, If the covered space above it is actually 
occupied by Lyndon gyp... then these two beds may belong to Bertie group and 
search should be made for the Oatka beneath them. The alternative is on uncon, 
Lyndon has been in use by us informnily n long time, but I think not till now 
officially introduced. It is from tlie old quarriea nt Lyndon, a locollty made typi
cal by T. C. Hopkins' bull, on Syracuse quad. 

http://Syracu.se
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Lynn volcanic complex. 
Devonian or Carboniferous: Northeastern Massachusetts. 
C. H, Clapp, 1910 (Igneous rocks ot Essex Co., Mass.). Lynn voieanics.—(Juartz 

keratophytee. trachytes, dacites, and andesltes, with dikes of similar rocks and 
one bostonlte dike. 

B. K. Emerson, 1917 (U. S. G. S. BuU. 597, p, 200). In Essex Co. the earUest 
volcanic rocka rest In places on a coarse aggl. of Dedham granodiorite and are 
colled Lynn volcanics by Clapp, They form the older and more felsitic par t of 
the complex of volcanic rocks to which LaForge haa given the name Mattapan 
volcanic complex. 

C. H. Clopp, 1921 (U. S. G. S. Bull. 704, pp. 30-31, 34, 51, 58-71) . Lynn volcanics 
is term applied to the so-called telsltea, formerly caUed petrosilex, which occur N. 
of Boston Baain. They are chiefly effusive rocka but Include some cloeely related 
dike rocks that apparently served os feeders for the lavas. The effualve types 
are chiefly telslc, largely quartz keratophyre, but include trachyte, dacite, and 
andeaite. Extend westward from Lynn to MIddleaex Co. Reat on eroded surface 
ot Dedham granodiorite. 

L. LaForge, 1932 (U. S, G, S. Bull. 839). Lynn volcanic complex.—Nearly oU of 
volcanic origin but partly effusive and portly sedimentary. Believed to be contemp. 
with Mattapon volcanic complex, but tentatively treated as a distinct fm. Alao 
believ^ed to be of aame age as Newbury volcanic complex, which has been deter
mined to be probobly Lower Dev. The norlte of Nohont which Clapp included 
in the Lynn, is here excluded. 

Lynnfle ld s e rpen t i ne . 

C a m b r i a n or p r e - C a m b r i a n : N o r t h e a s t e r n M a s s a c h u s e t t s ( E s s e x C o u n t y ) . 

C. H. Clopp, 1910 (Igneous rocks ot Eaaex Co., Moss.). 

Named for occurrence at Lynnfleld, Essex Co. 

Lynx formation. 
Cambrian (Upper) : British Columbia and Alberta. 
C. D. Waleott, 1913 (Smlthsonion Mlsc, ColL, vol. 57, No, 12, pp. 334, 337). 

Lyon Mountain granite. 
Pre-Cambrlan: Northern New York (Clinton County). 
W. J. Miller, 1919 (Jour. GeoL, voL 27, p. 29 ; also see Econ. Geol, vol. 14, p. 512). 

Lyon Mountain granite.—Fine- to medium-grained rock uaually pink; varies 
from true gronite through granitic ayenlte to quartz syenite or even quartz diorite. 
WeU exposed In ond neor villoge of Lyon Mountain [Clinton Co.]. Ia perhaps 
most conspicuous memb. of Cushlng's Saranac fm. There Is conelderoble field 
evidence to .show that Lyon Mountain gronite grodes Into and le only o facies of 
the coaree-grolned rock which writer proposes to name Hawkeye granite. Both of 
theae gronites are believed to have developed from a single body of Intruding 
magma. Lyon Mountoin granite contolna great profuaion of ellexlte ond pegmatite 
massee, while Hawkeye granite contfiins relotlvely few. The Hawkeye contains 
mony apUte dikes, but none wos observed In typical Lyon Mountain granite. 

Lyons sandstone. 
Permian: Central northern Colorado ^Boulder and neighboring regions). 
N, M, Fenneman, 1905 (U. S. G. S. Bull. 265). The rocks ot Boulder region hitherto 

called "Wyoming" embrace 3 fms. (descending) Lykins fm., Lyons ea., ond Foun
toin fm. The Lykina fm. ia "Upper Wyoming" of prevloua repts. The "Lower 
Wyoming" here cleorly embrocea two litbologlcol units. The lower and major part 
consists chiefly of ratiier coarse, arkose sss. ond cgls. ot reddish color, while the 
upper and lesser port is a flner-grolned quortzoae ss, of white, "creamy", or light-
reddish color. The coarse sss, were colled Fountain fm, by Cross In Pikes Peak 
folio. The top of Fountoin fm. ie not exposed in Pikes Peak quad., hut Dorton 
(GeoL Soc. Am. Bull,, vol, 15. p, 22) has found the choracter of the Fountain as 
described by Cross to continue [upward] to a white se, corresponding with "creamy 
ss," of Eldridge occuirlng in Garden of the Goda, to which name Lyons aa. la here 
given. The Fountain is characterized hy very thick beds throughout ond croaa-
beddlng may be found at any horizon. The Lyons ss, conalsts of purely quortzoae ss. 
It Is best developed at Lyona (a few ml. N. ot Boulder dist. as mapped), where 
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It is quarried in large amounts. The siliceous cement ot this as. hos sufflcient Iron 
to produce shades of pink, but the popular name "creamy sas." conveys a wrong 
Impreseion os to their color. While they have a fairly uniform shade they are 
locally almost white, and at some places red. These sonds are characterized by 
cross-bedding of unusual dimensions, perfection, and dip, which is a t a lower 
angle than that of the true bedding. This cross-bedded stratum reaches max. 
thickness ot 297 f t at FourmUe Canyon and Is absent just S. of Boulder Creek. 
I t grades Into underlying Fountain of "Red Beds," and is conformably overlain by 
Lykins fm. 

R. M. Butters, 1913 (Colo. Geol. Surv. BuU. 5, pp. 68, 75, etc.), appUed Ingleaide fm. 
to 100 to 125 ft. of beds underlying Lyons ss. and overlying Fountain fm. from N. 
line ot State to a little N. ot Lyons. [See under Ingleside fm.] 

W. T. Lee, 1927 (U.. S. G. S. P. P. 149). Lyons ss. redeflned.—A hard ledge-
making ss., 100 ft. thick, characterized by conaplcuoua croaa-bedding, occurs a t 
Lyons, Colo., from which it takes ita name. It differa in general api>earance from 
all neighboring rocka. I t la of light-red or pink color, conalsts almost wholly of 
coarse sand, contains a few small pebbles In some plocee near the hose, and is 
seporoted by an inconspicuous eroslonal uncon. from the older rocks. The most 
conspicuous peculiarity ot the es. Is its cross-bedding. As originaUy deflned by 
Fennemon some ot the red sed. rocke here referred to Ingleslde fm. were included 
in Lyons ee., for the Lyons woe sold to rest on the Fountain. However, the 
original description appUes chiefly to the croaa-bedded upper part (popularly called 
"Creamy" es. becouee of Ita Ught color), which la the Lyons of present paper. 
The inclusion In the Lyona ot see. here referred to Ingleslde fm. and the mis-
correlation of these older ess. with beds In upper part ot the Fountain farther S. 
have led to confusion, which Is dispelled by following the fms. at outcrop to points 
where both Lyona sa. as here redefined and the underlying Ingleside tm. wedge out 
toward S. The Lyons ss. as here redeflned Is traceoble by Its strot. position and 
phyalcal peculiarity aouthward beyond Eldorado, where It thins oulj. I t was not 
found near Golden nor at Morrison. I t is practlcaUy contlnuoua northward to 
Boxelder Canyon, where it seema to thin out. No fossils except tracks of a 
reptile which C, W. GUmore regards as Perm, The foaslliferous beda in baaal par t 
of overlying Lykins fm. are regarded ae probably Perm. Hence Lyona aa. la here 
classlfled aa Perm. [See also under Ingleaide fm.] 

L y o n s l i m e s t o n e . 
P e n n s y l v a n i a n ( ? ) : C e n t r a l O k l a h o m a . 

A. I, Levorsen, 1928 (Okla. Geol. Surv. BuH. 40BB, pp. 17, 43). Cromwell aand la 
basol sond ot the Penn. It varies in thickneaa from 0 to 100 ft. and extends aa 
for W. 03 E, aide of R. 6 E. .\ thin Is., which thickens to 126 ft. farther E,, there 
known as Lyons Is., Is found copping It in severol ploces In Cromwell fleld. The 
Lyons Is. is correlated by some geologlats with Morrow and Wapanucka lsa. of the 
outcrop, but according to Okla. Geol. Sury. BuU. 40Q, 1928, p, 180, it Is of 
Miaa. age. 

L y o n s s a n d . 

L y o n s - Q u i n n s and . 

A s u b s u r f a c e l i m y s a n d , of e a r l y P e n n . o r l a t e Miss , age , in Lyons-Quln i i 

pool of O k m u l g e e a n d Okfuskee Coun t i e s , Okla. , t h e o u t c r o p of w h i c h h a s 

been n a m e d , by R. V. H o l l i n g s w o r t h , Union Val ley ss. m e m b . of W a p a 

n u c k a fm., a n d sa id t o corapose m i d d l e m e m b . of W a p a n u c k a ( e a r l y 

Penn . , P o t t s v i l l e ) . 

L y o n s m o r a i n e . 

P l e i s t ocene ( W i s c o n s i n s t a g e ) : O n t r a l Mich igan . S h o w n on m o r a i n e m a p 

(pl . 32) in U. S. G. S. Mon. 53. N'amed for Lyons , l o u i a Co. 

• tLysite f o r m a t i o n . 

E o c e n e ( l o w e r ) : N o r t h e r n W y o m i n g ( B i g h o r n B a s i n ) . ' 

W. J . Slnclolr and W. Gronger, 1911 (Am, Mua. N a t Hlat. BuU., voL 30, pp. 104, 
etc.). Lysite fm.—Lower fm, ot Wind Biver group in Wind River Boaln ; well ex
posed on Lyalte Creek, Consists of (descending) : (1) Yellowish and groy sandy 
sholes covered with heavy montle of pebbles from older rocks of mtns, 50 ft, ; (2) 
alternating bull sas. (1 to 5 tt. thick) ond red and blue-gray ahales, 200 ft.; (8) 
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gray and dark brick-red sandy shales (red predominating) and gray asa., 100 f t ; 
(4) dnU-colored, deeply disintegrated clays with, feldspothic as, ond much gyp., 
thickness undet, [Sinclair and Gronger In 1912 (Am, Mus, Nnt, Hlat, BulL, vol 
31, pp. 60-62) gave thlckneas of their Lyalte fm. os 600± f t ] 

This is a geographic name applied to a paleontologic zone in lower part of 
Wind River fm., or Wind River A (Heptodon-Coryphodon-Eohippus zone), 
according to H. F . Osborn (U. S. G. S. Mon. 55, 1929). Geographic names 
are not applied to paleontologic zones by U, S. Geol. Survey. 

Lytle sandstone member (of Purgatoire formation). 
Lower Cretaceous (Comanche series) : Eastern Colorado (Colorado Springs 

region). 
G. I. Finloy, 1916 (U. S. G. S. Colorado Springs folio. No. 203). Lytle aa. memb. 

of Purgatoire fm.—Consiata of 145 ft. (average thickness) of ss. with intercalated 
beds of grit ond sh. Contains pebbly beds ot aeveral horlzona. Base la generally 
marked by 15 ft. or leas of coorse mosslve sa., prevailingly siliceous, white, yel
lowlsh-brown, or blackish groins. Neor Colorado City the bose ot Lytle memb. 
consists ot 100 ft. of flne-grolned white or cream-colored sa. Baaal memb. of 
Purgatoire fm. Uuderlies Glencairn sh. memb. Named for Lytle. 

Lytle limestone. 
Permian: Central northern Texas. 
A. M. Lloyd and W. C. Thompson, 1929 (A. A. P, G, Bull, vol, 13, pl 9, pp. 948, 

949). Lytle la.^A tbln Is., ot local extent, lying 30 ft. above Rainy Is. and 125 ± 
ft, below Standpipe Is,; all members of Clear Fork tm. 

Probably named for Lytle Creek, Taylor Co. 

fLytton formation. 
Eocene: Central Texas. 
R. T. HUl and T. W. Vaughan, 1902 (U. S. G. S. Austhi folio. No. 76, p. 6). Lytton 

fm.—Lomlnated cloy, cloy and sand, and ss., the latter often cross-bedded. Thick
ness 300 ft. in Austin quad. Foeeila correapond to those ot Midway fm. ot Eocene. 
OverUes, probably uncon., Webbervllle [Navarro] fm. and underUes Uvalde fm. 

Same as Midway fm. 

Named for Lytton Springs, Caldwell Ck). 

Lytton Springs sand. 
Local name for a subsurface unit consisting of porous, soft green altered 

basic igneous rock called serpentine, which produces oil at Lytton 
Springs, Tex. Probably sornewhat older than Thrall sand. Extends from 
base of Austin chalk well up into overlying Taylor marl. 
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