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Muncie Creek Shale1 Member (of lola Formation) 

Muncie Creek Shale Member (of Chanute Shale) 
Pennsylvanian (Missouri Series) : Northeastern Kansas, southwestern 

Iowa, northwestern Missouri, southeastern Nebraska, and northeastern 
Oklahoma. 

Original reference : R. C. Moore, 1932, Kansas Geol. Soc. Guidebook 6th 
Ann. Field Conf., p. 92, 97. 

H. S. McQueen and F. C. Greene, 1938, Missouri Geol. Survey and Water 
Resources, 2d ser., v. 25, pl. 5. Shown on chart as member of Chanute 
shale in Missouri. 

E. H. Wenberg, 1942, Iowa Acad. Sci. Proc., v. 49, p. 339 (:fig. 2). Name 
appears on stratigraphic column of Virgil and Missouri series in Iowa. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, 
p. 2031 (fig. 4), 2032. Muncie Creek shale member of lola formation; 
underlies Raytown limestone member; overlies Paola limestone member. 
This is classification agreed upon by State Geological Surveys of Iowa, 
Kansas, Missouri, Nebraska, and Oklahoma, May 1947. Muncie Creek 
shale had been treated as member of Chanute shale by Missouri Geo
logical Survey. 

M. C. Oakes, 1952, Oklahoma Geol. Survey Bull. 69, p. 81-82. Described 
in Tulsa County where it is 15 to 30 feet thick; upper part locally 
interfingers with overlying Avant (Raytown) limestone member. 

H. G. Hershey, 1960, Iowa Highway Research Board Bull. 15, p. 26. :fig. 5. 
In Madison and Union Counties, composed of two contrasting shale beds. 
Upper, dark gray to green about 1 foot thick; lower, about 1% feet 
thick is hard platy black shale containing conodonts. Underlies Ray
town limestone member; overlies Paola limestone member. 

Type locality: Named for Muncie Creek in southern part of Wyandotte 
County, Kans., east of town of Muncie. 

Mundy Breccia 1 

Precambrian : Southwestern Texas. 
R. L. Harbour, 1960, Am. Assoc. Petroleum Geologists Bull., v. 44, no. 11, 

p. 1786 (:fig. 1), 1788-1790. A black angular breccia as much as 250 
feet thick. �U�n�~�o�n�f�o�r�m�a�b�l�y� overlies Castner limestone (new). Locally 
pinches out between Castner limestone and Lanoria quartzite. Thick
ness about 190 feet. 

Type locality: One and one-half miles southeast of North Franklin Moun
tain and one-half mile northwest of point at which Fusselman Canyon 
issues from mountains. Name derived from Mundy's Spring, 2 miles 
northwest of type locality. 

Munising Sandstone1 

Munising Formation 

Upper Cambrian: Northern Michigan. 
Original reference: A. C. Lane and A. E. Seaman, 1907, Jour. Geology, v. 

15, p. 680, 692. 

F. T. Thwaites, 1943, Michigan Acad. Sci., Arts and Letters, Papers, v. 
28, p. 501. Original Munising sandstone is the Franconia of Wisconsin. 

W. K. Hamblin, 1958, Michigan Dept. Conserv., Geol. Div. Pub. 51, p. 6 (:fig. 
1), 71-114, pls. 1, 2, 4. Lane and Seaman (1907) applied name Munising 
to upper 250 feet of "Lake Superior sandstone." Formation discussed 
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in detail. Consists of (ascending) basal conglomerate-maximum thick
ness 15 feet; Chapel Rock member (new)-40 to 60 feet; Miners Castle 
member (new)-140 feet. Overlies Jacobsville with unconformity; 
underlies Au Train formation (new) with unconformity. Much of the 
confusion concerning correlation of the Munising results from inaccessi
bility of vertical Pictured Rocks eliffs, which constitute principal ex
posure of formation. Since section exposed in Pictured Cliffs is un
fossiliferous and lithic units of Wisconsin cannot be traced into area, 
terminology of Cambrian of Wisconsin should not be used in northern 
Michigan. 

Named for exposures in bluffs-back of Munising, Alger County. 

Munterville Limestone or cyclotheni' 

Pennsylvanian: Eastern Iowa and western Illinois. 

L. M. Cline and D. G. Stookey in .r. l\1. Weller and others, 1942, Am. 
Assoc. Petroleum Geologists Bull., v. 26, no. 10, p. 1586 (fig. 1), 1587-
1588. In Iowa, two thin but well-marked cyclothems are present in 
section equivalent to Seahorne cydothem of Illinois. Name Munter
ville is introduced for lower of these two cyclothems and for limestone 
which is its most prominent member. Underlies Seahorne limestone ; 
underlying strata not discussed. 

Numerous outcrops occur within radius of Ph miles of Munterville, 
Wapello County, Iowa. 

Mural Limestone1 (in Bisbee Group) 

Lower Cretaceous (Comanche Series) : Southeastern Arizona. 

Original reference: F. L. Ransome, 1904, U.S. Geol. Survey Prof. Paper 
21, p. 56, 65. 

A. A. Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 8, 20. Overlies 
Pedragosa member of Lowell forma.tion (·both new) ; underlies Cintura 
formation. Light-gray limestone, in lower part bedded, with OrbitoUna 
texana (Roemer) and Lima m'ltralens·is, n. sp.; upper part massive with 
rudistid reefs. 

James Gilluly, 1956, U.S. Geol. Survey Prof. Paper 281, p. 8 (table), 73-76, 
pl. 1. In central Cochise County, ·~xtends in a strip about 1,000 feet 
wide along eastern side of Mule Mountains from Abbot Canyon, where 
it disappears beneath alluvium of Sulphur Spring Valley, to south edge 
of quadrangle. Composed of three members : lower part, generally 
making up a little more than half of formation, composed of relatively 
thin-bedded limestone interbedded with preponderant shale and sand
stone; middle member composed of massive limestone with very little 
clastic material; and upper membe1·, thinner beds ranging from shale 
and sandstone to mudstone and limestone. ·Thickness about 650 fee't. 
Overlies Morita formation; underlies Cintura formation. 

Caps Mural Hill, Bisbee quadrangle. 

Muralian series1 

Lower Cretaceous : Arizona. 

Original reference: C. R. Keyes, 1935, Pan-Am. Geologist, v. 64, no. 2, p. 
125-140. 

i·Murat Limestone1 

Murat calcarenite facies (of Lincolnshire Limestone) 

Middle Ordovician: Central western Virginia. 
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Original reference: H. D. Campbell, 1905, Am. Jour. Sci., 4th, v. 20, p. 
445-447. 

B. N. Cooper and G. A. Cooper, 1946, Geol. Soc. America Bull., v. 57, no. 
1, p. 53-54, 76-77, 84 (fig. 6). The Murat, as originally defined, in
cluded cherty H esperorthis beds as well as succeeding thick zone of 
light-gray calcarenite and associated cherty limestone with Dinorthis 
atavoides. Butts regarded the Murat as applicable only to the coarse
grained limestone and believed granular beds to be younger than any 
part of associated cherty limestone which was identifed with the 
Lenoir. Thus, the Murat, regarded as a synonym for Holston, ceased 
to be used. Butts presumably was not aware that cherty limestones 
with Sowerbyites triseptatus and Dinorthis atavoides, which he identi
fied elsewhere as Lenoir, actually overlie the granular beds which he 
called Holston. Obviously, Holston is an inappropriate name for the 
granular beds because the Holston is supposed to be younger than 
the Lenoir. Holston should not be used as time-stratigraphic name. 
In Tennessee, as well as in Virginia, there are many Holston type 
beds at many different horizons in the Middle Ordovician. Therefore, 
Murat could be revived on grounds that original definition was mis
understood and also by reason of the fact that Holston is not strictly 
applicable. It is proposed herein to revive Murat and to use it for the 
name of a characteristic facies of clastic reefy limestone, which is an 
essential part of Lincolnshire limestone. 

Well exposed along Buffalo Creek at Murat, Rockbridge County. 

Murderian Stage 

Upper Silurian (Cayugan): North America. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser. 1. Cayugan series divided into Canastota(n) and Mur
der(ian) stages. Murderian rocks encompass those from the Falkirk 
(or Oatka?)-Fiddlers Green-Binnewater to top of Silurian. Thickness 
65 feet at type section; 90 feet in central New York; 40 feet in Rosen
dale quadrangle. 

Type section : Along Murder Creek in Akron Falls Park, Akron, Medina 
quadrangle, New York. 

Murdock Breccia1 

Tertiary: Northwestern Arizona. 

Original reference: C. Lausen, 1931, Arizona Bur. Mines Bull. 131. 

Near Murdock mine, Oatman district, Mohave County. 

Murfreesboro Limestone (in Stones River Group) 1 

Middle Ordovician: West-central and eastern Tennessee, northwestern 
Georgia, and western Virginia. 

Original reference: J. M. Safford and J. B. Killebrew, 1900, Elements of 
geology of Tennessee, p. 105, 125. 

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 120-135. 
Basal formation in Stones River group in Virginia. Includes two 
facies: St. Clair, purely limestone; and Blackford, a heterogeneous 
sequence of red shale, red mottled argillaceous dolomite, gray shale, 
gray clay, and gray magnesian limestone. Thickness 27 to 1,152 feet. 
Overlies Beekmantown formation; underlies Mosheim limestone. Chaz
yan series. 
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B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull., v. 54, 
no. 6, p. 861, 863-868. Lower Middle Ordovician succession in Tazewell 
County, Va., revised. Further use of terms Stones River, Murfrees
boro, Mosheim, Lenoir, Blount, Holston, Ottosee, Lowville, and Lowville
Moccasin in Tazewell County and other parts of southwestern Virginia 
seems inadvisable. Unit called Murfreesboro by Butts is included in 
Cliffield formation as herein defined. 

C. E. Prouty, 1946, Am. Assoc. Petroleum Geologists Bull., v. 30, no. 7, 
p. 1140-1191. Although revised classification of lower Middle Ordovician 
in Tazewell County, Va., is somewhat local in nature, it can be usefully 
applied through much of southwest Virginia and northeast Tennessee. 
Use of terms Murfreesboro, "Mosheim", "Holston", "Ottosee", "Heiskell", 
Lowville, and "Bays"· should be discontinued as distinct formational 
names throughout this area. Typical Murfreesboro fauna of Central 
basin of Tennessee occurs chronologically above, rather than below, 
"Mosheim", Lenoir, and "Holston." Central basin Murfreesboro has 
then been erroneously correlated into Virginia and Tennessee sequence. 
Since greater ·pal'lt of •ty,pe Murfreesboro is unexposed, direct correlation 
cannot be successfully made into the Valley sequence. 

Charles Butts and Benjamin Gildersleeve, 1948, Georgia Geol. Survey 
Bull. 54, p. 22-24, geol. map. Geographically extended into northwestern 
Georgia where it is included in Stones River group. Underlies Mosheim 
limestone; overlies Newala formation or Knox dolomite. 

C. W. W'ilson, Jr., 1949, :Tennessee Div. Geology Bull. 56, .p. 24-32. De
scribed in central Tennessee where it is basal formation in Stones River 
group. Base not exposed in Central basin; approximately 70 feet ex
posed at several localities. Conformably underlies Pierce limestone. 
Safford and Killebrew did not d1~signate type section. On basis of 
priority, section on Stones River 1 miles west of old Pierce's mill would 
be most logical type locality. However, at this section, contact with 
overlying Pierce limestone is not exposed. At old Pierce's mill, this 
contact and about 10 feet of Murfreesboro limestone are well exposed. 
On the basis of derivation of name, the section of Murfreesboro behind 
ice plant just south of where Bradyville Road leaves Murfreesboro
Manchester Highway on southern edge of Murfreesboro would deserve 
consideration as alternative type locality. Contact with overlying 
Pierce limestone not exposed at this locality. 

R. L. Miller and W. P. Brosge, 1950, U.S. Geol. Survey Oil and Gas 
Prelim. Map 104; 1954, U.S. Geol. Survey Bull. 990, p. 32 (table 1), 
33-34, 35. In Lee County, Va., name Murfreesboro is replaced by Dot 
and Poteet limestones (both new) . 

Name for Murfreesboro, Rutherford County, Tenn. 

tMurfreesboro Stage1 

Miocene, middle(?) and upper: Northeastern North Carolina and eastern 
Virginia. 

Original reference: A. Olsson, 1917, Bulls Am. Paleontology, v. 5, no. 28. 

Typically exposed at Murfreesboro, Hertford County, N.C. 
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Murphy Marble1 

Murphy Series 
Lower Cambrian: Western North Carolina, northern Georgia, and eastern 

Tennessee. 
Original reference: A. Keith, 1907, U.S. Geol. Survey Geol. Atlas, Folio 

143, p. 5. 

G. W. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, 
p. 286-291. Murphy marble is present only in Murphy syncline. Not
tely quartzite is in 'contact with the marble only in main belt from 
Ellijay, Ga., northeastward. Murphy syncline is tightly compressed 
compound syncline and at most places is bounded by thrust faults; 
these faults cut off Murphy marble at northeast and at many places cut 
out both :the ma·rble and Nottely quartzi<te. In .places in northeastern 
part of syncline, Valleytown formation is on both sides of the marble, 
apparently in fault contact; elsewhere the marble, and in places the 
Nottely, are in fault contact with Nantahala slate and Great Smoky 
quartzite. It is generally agreed that sequence (ascending) is Valley
town formation, Murphy marble, Andrews schist, and Nottely quartzite. 
Only locality where Valleytown was found to be in normal contact 
with overlying formations is in main syncline in northern Georgia 
where the Nottely dips 70° southeast to vertical and lies between the 
marble at the west and the Valleytown at the east; a coarse con
glomerate on the east side of the quartzite is in contact with the 
Valleytown. The conglomerate suggests a coarse initial sediment at 
base of clastic deposits; if conglomerate is at base of the Nottely, that 
quartzite is overturned and overlies the Valleytown and underlies 
Murphy marble at west, and the stratigraphic order of eonglomerate, 
quartzite, and limestone is the common order of sedimentary deposition. 
It is suggested that Murphy marble may represent the I .. ower Cambrian 
dolomite horizon, and Nottely quartzite the underlying Lower Cambrian 
quartzite and that the Andrews schist represents the iron- and man
ganese-bearing transition zone commonly present at top of Lower Cam
brian formations and therefore overlies the Valleytown [Valleytown 
and Brasstown here are treated as one unit-the Valleytown]. 

G. W. Crickmay, 1952, Georgia Geol. Survey Bull. 58, p. 27, 29. Murphy 
marble included in Talladega series believed to be Precambrian. 

A. S. Furcron, 1953, Georgia Geol. Survey Bull. 60, p. 32, 33 (map), 36-38. 
Referred to as Murphy series. 

J. L. Stuckey and S. C. Conrad, 1958, North Carolina Div. Mineral Re· 
sources Bull. 71, p. 32; J. L. Stuckey, 1958, Geologic map of North 
Carolina (1 :500,000) : North Carolina Div. Mineral Resources. Andrews 
schist and Murphy marble are mapped together as Lower Cambrian(?). 
Murphy marble passes by gradation into Andrews schist. 

Nnme for the <fact tha:t 1to<wn of Mur:phy, Cherokee County, N.C., i's pa1,tly 
located on this marble. 

Murphys Bluff Formation or Sandstone 

Murphys Bluff Sandstone Member (of Shelburn Formation) 
Upper Pennsylvanian: Southeastern Illinois and southwestern Indiana. 
C. A. Malott, 1937, in K. A. Payne, Jour. Paleontology, v. 11, no. 4, p. 277, 

278-279. Lowest formation in region. At type locality is massive 
sandstone 60 feet thick. In Dodds Bridge area, Sullivan County, Ind., 
consists of 10 feet of fiaggy sandstones which become somewhat 
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calcareous in upper part. Separated from overlying Hayden Branch 
formation (new) by 4 feet of gray shale. 

J. D. McGregor, 1958, Indiana Geol. Survey Bull. 15, p. 46 (table 8). 
Shown on chart as member at top of Shelburn formation. Occurs 
above Vigo limestone member. 

Type locality: Murphy's Bluff, along ~.shmore Creek, in Clark County, Ill. 

Murphysboro Coal Member (of Spoon Formation) 

Pennsylvanian: Southwestern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 
33, 45 (table 1), pl. 1. Assigned to member status in Spoon formation 
(new). At base of formation below Vergennes sandstone member. Coal 
named by Worthen (1868, in Geology and Paleontology, v. 3, Illinois 
Geol. Survey). Presentation of new rock-stratigraphic classification of 
Pennsylvanian strata in Illinois. Cyclical classification retained but 
is independent of rock-stratigraphic classification. 

Type locality: SE:JA. sec. 9, T. 9 S., R. 2 W., Jackson County. 

Murray Shale (in Chilhowee Group) 

Murray Shale Member (of Erwin Formation) 

Murray Sla1te (in Chilhowee Group) 1 

Lower Cambrian: Eastern Tennessee and western North Carolina. 

Original reference : A. Keith, 1895, U.S. Geol. Survey Geol. Atlas, Folio 16. 

G. w. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, 
p. 272-273. Precambrian Big Butt quartzite (new), named from the 
Big Butt, northeast culmination of Bald Mountains, where massive 
white quartzite and interbedded green argillite and fine-grained arkosic 
quartzite are enclosed in syncline. Keith (1905, U.S. Geol. Survey 
Geol. Atlas, Folio 118) named the quartzite Nebo and the softer beds 
Murray shale, which are names that properly should be applied only 
to Lower Cambrian formations. 

S. S. Oriel, 1950, North Carolina Div. Mineral Resources Bull. 60, p. 12, 
13 (table 3). Two sets of formation names for Lower Cambrian clastic 
rocks are in use in eastern Tennt:!ssee and western North Carolina 
(table 3). Northeast Tennessee names. Unicoi, Hampton, and Erwin, 
are used in this report for the same rocks which Keith (1904, U.S. 
Geol. Survey Geol. Atlas, Folio 116) and Stose and Stose (1947, Am. 
Jour. Sci., v. 245) named Cochran, Nichols, Nebo, Murray, and Besse, 
all defined by Keith (1895) in Chilhowee Mountain area, Blount and 
Sevier Counties, Tenn. Bot Springs area lies midway between type 
localities for each group of names. Hampton formation as used here 
includes Murray shale. 

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 964. 
U.S. Geological Survey restricts beds classed as Cambrian to those for 
which paleontological data are available. Chilhowee group as a whole 
is classed as Cambrian and Precambrian (?). Helenmode formation at 
top of group is Cambrian and remaining unfossiliferous formations 
[including Murray shale] are termed Precambrian (?). 

R. B. Neuman and R. L. Wilson, 1960. U.S. Geol. Survey Geol. Quad. 
Map GQ-131. Murray shale described in Blockhouse quadrangle, Ten
nessee, where it is 350 feet thick. Overlies Nebo quartzite; underlies 
Hesse quartzite. Lower Cambrian ( ?) • 
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P. B. King and H. W. Ferguson, 1960, U.'S. Geol. Survey Prof. Paper 311, 
p. 28 (table) , 43. In northeasternmost Tennessee, considered shale 
member of Erwin formation. Overlies Nebo quartzite member; underlies 
Hesse quartzite member. Lower Cambrian. 

Named for Murray Branch of Walden Creek, Sevier County, Tenn. 

Murray Bluff Sandstone Member (of Abbott Formation) 

Murray Bluff Sandstone (in Macedonia Formation) 

Murray Bluff Sandstone (in Tradewater Formation) 

Pennsylvanian: Southern Illinois. 

J. M. Weller, 1940, Illinois Geol. Survey Rept. Inv. 71, p. 39, 40. A sand
stone at base of Macedonia formation. Underlies a series of shaly 
strata including several coals and one persistent limestone. 

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, chart 
6 (column 27). Shown on correlation chart as Murray Bluff sandstone 
in Tradewater formation. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, 
p. 31, 45 (table 1), 62, pl. 1. Rank reduced to member status in Abbott 
formation (new). Occurs above Delwood coal member. Thickness 
about 52 feet in type section of Abbott. Type locality stated. Presenta
tion of new rock-stratigraphic classification of Pennsylvanian strata in 
Illinois. 

Type locality: NE~ sec. 35, T. 10 S., R. 5 E., Saline County. Named 
for hill in southwestern part Saline County. 

Murry (formation) 

Permian (Wolfcampian): Nevada. 

H. J. Bissell, 1960, Am. Assoc. Petroleum Geologists Bull., v. 44, no. 8, p. 
1427 (chart). Name appears on correlation chart accompanying pre
liminary statement on eastern Great Basin Permo-Pennsylvanian strata. 
Overlies Butte [formation] (new) ; underlies Pequop formation. 

Present in Moorman Ranch area. 

Muscatine sandstone 

Pennsylvanian: Eastern Iowa. 

[C. R.] Keyes, 1941, Pan-Am. Geologist, v. 75, no. 1, 1p, 78. In view of 
fact that Illinois part of Pennsylvanian coal measures has no special 
formational title as yet, the Iowa 'beds IJllay be termed Muscatine sand
stones. Thickness 110 feet. 

Named for exposures in Muscatine County. 

Muskingum Conglomerate (in Washington Formation) 1 

Permian: Southeastern Ohio. 

Original reference: J.P. Lesley, 1856, Manual of coal, p. 105. 

Named for Muskingum River. 

tMuskogee Group1 

Pennsylvanian: Central eastern and central Oklahoma 

Original reference: C. N. Gould, D. W. Ohern, and L. L. Hutchison, 1910, 
Oklahoma State Univ. Research Bull. 3, p. 6, 7. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 102. 
Abandoned by Oklahoma Geological Survey. 

Named for Muskogee County.· 
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Mussey Brook Schist (in Blackstone Series) 
Precambrian(?) : Northeastern Rhode Island. 
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Alonzo Quinn, R. G. Ray, and W. L. Seymour, 1948, in Alonzo Quinn and 
others, Rhode Island 'Por:t and Indus. Devel. Comm. Geol. Bull. 3, p. 10-11, 
geol. map; A .. \V. Quinn, R. ·G. Ray, and W. L. Seymour, 1949, Bedrock 
geology o,f the Pawtucket quadrangLe, Rhode Island-Massachusetts. 
U.S. Geol. rSurvey Geol. Quad. Map [GQ-1]. Chiefly a light- 1to medium
gray fine-grained mica schist, thin beds of which usually alternate 
with fine-grained quartzite. Contains thin beds, sills, and dikes of 
Hunting Hill greenstone (new). Also contains local beds or lenses of 
white, buff, and gray fine- to medium-grained marble and dolomitic 
marble which were formerly included in Smithfield limestone member 
of Marlboro formation. Maximum thickness about 1,400 to 1,600 feet. 
Apparently older than Westboro quartzite. Included in Blackstone 
series. 

Well exposed where Mussey Brook Jeaves Handy Pond and in area to 
south, Pawtucket quadrangle, Providence County. 

Mustang Andesite 
Pleistocene ( ?) : Central-western Nevada. 

G. A. Thompson, 1956, U.S. Geol. Survey Bull. 1042-C, p. 59, pl. 3. Named 
for thick flows of fine-grained andesite with abundant large hornblende 
phenocrysts which are commonly partly replaced by magnetite. Flows 
generally from 100 to 200 feet thick; lie in part on Kate Peak formation, 
in part on Truckee formation, and in part on Lousetown formation. 

Present only in northeastern part of Virginia City quardangle. Named for 
Mustang, 9 miles east of Reno on Truckee River. 

Mustang Creek Formation 

Upper Cretaceous : Southern California. 

0. P. Jenkins, 1943, Am. Assoc. Petroleum Geologists Bull., v. 27, no. 3, 
p. 251 (fig. 1). .AJppears in lis:t of Cretaceous units in California. Name 
credited to A. Bennison. 

L. I. Briggs, Jr., 1953, California Div. Mines Bull. 167, p. 31. Bennison 
(1941, unpub. map of late Upper Cretaceous deposits south of San Luis 
Creek, Merced and Fresno Counties) established Mustang Creek forma
tion which he extended as far southward as Ortigalita Creek, beyond 
which it loses its identity. WhE~re best exposed in Ortigalita Peak 
quadrangle, the lower unit is massive concretionary sandstone forming 
low topographic ridge from Laguna Seca Ranch northwestward beyond 
limits of quadrangle. In this report [Ortigalita Peak quadrangle], the 
Mustang Creek is included with several other units (named by Benni
son) in discussion of upper part o.f Panoche formation. 

Best exposed at Los Banos Creek, Ortigalita Peak quadrangle. Extends 
from Laguna Seca Ranch northwestward beyond limits of quadrangle. 

Muttleberry limestone1 

Lower Jurassic: Nevada. 

Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 80. 

Named for exposures in Muttleberr.v Canyon east of Lovelock, Humboldt 
County. 

774-9'54-voL 2-66--7'i 
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Mutual Formation 

Mutual Quartzite (in Uinta Mountain Group) 

Precambrian: Northeastern Utah. 

A. E. Granger and others, 1952, Utah Geol. Soc. Guidebook 8, p. 6, pl. 1. 
Medium- to coarse-grained red-purple, quartzites and variegated red and 
green shales. ]!"'ormation has form of thin wedge whose south edge is 
near divide between Big and Little Cottonwood Canyons, and which 
thickens northward to 1,200 feet in area between Big Cottonwood Can
yon and mountain front. Unconformably underlies Tintic quartzite; 
conformably overlies Big Cottonwood series in interval between mountain 
front and Mill "B" North Fork, and unconformably overlies Mineral 
Fork tillite (new) a little farther east. 

N. C. Williams, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 12, 
p. 2737-2738. Mutual quartzite is oldest unit of Uinta Mountain group, 
in western Uinta Mountains. Thickness 4,025 feet in upper part of 
Smith and Morehouse Canyons. In top of unit, at mouth of Box Canyon, 
is sequence of buff quartzitic sandstones and brown micaeous shales 
termed Box Canyon member (new). Underlies Red Pine shale (new). 

R. E. Cohenour, 1959, Intermountain Assoc. Petroleum Geologists Guide
book lOth Ann. Field Conf., p. 34, 37 (fig. 2). In this report [Uinta
Wasatch Mountain junction and part of central Utah], Mutual forma
tion and Red Pine shale are not included in Uinta Mountain group. 

In area of Big and Little Cottonwood Canyons, ·wasatch Mountains, east 
of Salt Lake City. 

Myatt Lentil (in Verda Member of Yazoo Clay) 

Eocene (Jackson) : Central Louisiana. 

J. Huner, Jr., 1939, Louisiana Dept. Conserv. Geol. Bull. 15, p. 149 (fig. 
7), 161-163. A marine lentil characterized by a yellowish-brown 
bentonite bed and fossiliferous sand. Thickness near Caldwell-Catahoula 
Parish line about 34 feet. Occurs near middle of member and strati
graphically above Bayou Calamus lentil. 

Well exposed at Myatt ("Wyant) Landing on west bank of Ouachita River 
in NE cor. S'W1,4NE1,4 sec. 4, T. 11 N., R. 4 E., 'Oald'\vell Parish. 

Myers Shale1 (in Pocono Group) 

Lower Mississippian: Northeastern West Virginia and western Maryland. 

Original reference: G. W. S~tose and C. K. Swartz, 1912, U.S. Geol. Survey 
Geol. Atlas, Folio 179. 

J. M. 'Yeller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, chart 
5 (column 101) . Shown on correlation chart as shale in Pocono 
group; underlies Pinkerton sandstone ; overlies Hedges shale. Osagean 
series. 

C. B. Read, 1955, U.S. Geol. Survey Prof. Paper 263, p. 10-11. On basis of 
paleobotanical studies, it seems that the age of post-Hedges formations 
.should be restudied. Lithologic evidence favors correlation o;f the Myers 
with Mauch Chunk, and Pinkerton with basal Pennsylvanian, and 
flora of the Hedges indicates an upper Pocono age for that unit. 

Named for exposures on the Myers place, in Meadow Brook valley, 
Berkeley County, W. Va. 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2665 

Myers Hill Sandstone1 

Upper Cambrian: Wisconsin. 

Original reference: C. E. Resser, 1933, Geol. Soc. America Bull., v. 44, no. 
4, p. 738. 

Myerstown Limestone 

Middle Ordovician: Southeastern Pennsylvania. 

Carlyle Gray, 1952, Pennsylvania Geol. Survey Prog. Rept. 140, p. 4; 
1952, Pennsylvania Acad. Sci. Proc., v. 26, p. 86, 88. Typically dark
blue to black dense thin-bedded graphitic limestone with occasional 
beds of calcarenite. Contains three or four metabentonites. Weathered 
outcrops frequently show fluted edge-s similar to fluting of underlying 
Annville limestone. Maximum thickness about 200 feet. Contact with 
Annville marked by one or more beds of black very graphitic shaly 
limestone succeeded by varying thickness of impure gray crystalline 
limestone; these beds grade upward into typical Myerstown lithology. 
Underlies Hershey limestone (new) which is less pure and darker in 
color. Was previously included in Leesport formation. Name credited 
to C. E. Prouty. 

Carlyle Gray and C. E. Prouty, 1954, Pennsylvania Geologist Guidebook 
20th Ann. Field Conf., p. 25, 28. Standard and typical sections de
scribed. 

Standard section at roadcut in Millardsville [Lebanon County]. Typical 
section near covered bridge across Swatara Creek, Dauphin County. Not 
well exposed in Lebanon County; thickest in western Berks County. 
Probably named for Myerstown, Lebanon County. 

Mynot Sandstone Member (of Pride Mountain Formation) 
Upper Mississippian: Northern Alabama. 
S. W. Welch, 1958, U.S. Geol. Survey Oil and Gas Inv. Chart OC-58. 

Sandstone, shale, and siltstone. Maximum thickness about 30 feet in 
southwestern Colbert County ; thins {!astward to a nonpersistent bed in 
eastern Colbert County by interfingering with the oolitic limestone of 
the underlying Sandfall member (new) ; underlies Green Hill member 
(new). 

Named for exposure in stream bank just southeast of road at community 
of 1\hnot, SW'tiNW1,4 sec. 7, T. 5 S., R. 14 W., in southwestern Colbert 
County. 

tMyrick Formation1 

Eocene: Southern Texas. 

Original reference: T. W. Vaughan, 1900, U.S. Geol. Atlas, Folio 64, p .. ~

Named for Myrick's lower apiary, on Frio River, Uvalde County. 

Myrick Station Limestone Bed (in Pawnee Limestone ~ember of Oologah 
Formation) 

Myrick Station Limestone Member (of Pawnee Limestone) 

Pennsylvanian (Des Moines Ser.ies) : Western Missouri, southwestern Iowa, 
eastern Kansas, and northeastern Oklahoma. 

L. M. Cline, 1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 1, 
p. 26 (fig. 2), 37. Pawnee limestone splits into two limestone separated 
by shale as it is traced from Kansas into Missouri. Upper limestone 
split is Pawnee of current usage in west-central Missouri. It is to be 
regarded as member of Pawnee formation and name will be selected 
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from Kansas locality. Name Myrick Station is proposed for lower 
limestone member (Lexington cap rock of Missouri Survey terminology). 
Thickness in type area about 5~ feet. 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 38, p. 316, 317-318, 319. 
In Kansas, Myrick Station is second member from base of Pawnee. 
Characteristically brownish gray, massive, and somewhat earthy in 
lower part. Average thickness about 4 feet. Overlies Anna shale 
member and underlies Mine Creek shale member (both new). 

R. D. Alexander, 1954, Oklahoma Geol. Survey Circ. 31, p. 15. 16 (fig. 2). 
In Nowata County, Oologah formation consists of Pawnee limestone at 
base, the Pawnee consisting of (ascending) cap rock of Lexington coal, 
Anna shale, Myrick Station limestone, and Coal City limestone. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 32, fig. 5. In Appanoose County, member consists of two limestone 
beds separated by a 1-foot bed of fossiliferous shale that is greenish 
gray above and brown to black below. Upper limestone is light gray, 
bard, nodular, and earthy ; thickness 1 to 9 inches. Lower bed is blue 
gray, finely crystalline and dense; thickness about 2 feet. In Madison 
County, consists of upper bed of light-gray dense argillaceous lime
stone that grades laterally into overlying shale; thickness 0.3 foot. 
Lower bed bluish-gray dense massive limestone, 0.8 foot thick. Overlies 
Anna shale member; underlies Mine Creek shale. 

Type section: Outcrops in ravines in south bluff of Missouri River near 
Myrick Station on Missouri Pacific Railroad, just west of Lexington, 
Lafayette County, Mo. 

Myrtis Sand Member (of Queen City Formation) 

Eocene (Claiborne) : Northwestern Louisiana. 

C. R. Smith, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 10, 
p. 2519--2522. Fine grained, massive to crossbedded, orange, pink, and 
red, with some stringers of light-gray silty clay up to 0.2 foot thick. 
Total thickness 68 feet (52 feet exposed and remainder from bore bole 
with elevation of 234 feet at top of bole). Overlies Omen member; 
underlies Wecbes formation. 

Named for exposures in deep roadcuts along Vivian-Atlanta Road in 
SE 14 sec. 3 and NW~ sec. 10, T. 22 N., R. 16 W., 1~ miles west of 
town of Myrtis and 3 miles northwest of Vivian in northwest Caddo 
Parish. 

Myrtle Group 

Myrtle Formation1 

Upper Jurassic and I .. ower Cretaceous : Southwestern Oregon. 

Original reference: J. S. Diller, 1898, U.S. Geol. Survey Geol. Atlas, 
Folio 49. 

N. L. Taliaferro, :!.942, Geol. Soc. America Bull., v. 53, no. 1, p. 71-112. 
Generally accepted correlations of the Jurassic of southwestern Oregon 
and California are : Galice and Mariposa, Dothan and Franciscan, 
Myrtle and Shasta. Dothan is said to be younger than Galice. Also, 
it has been stated that the Dillard, lower part of original Myrtle, is 
equivalent of the Franciscan. Since the Dillard unconformably overlies 
the Dothan and Galice, one or the other of these correlations must be 
erroneous. Evidence is presented to show that the Dothan is older 
than the Galice and cannot be same age as Franciscan. Dillard, as 
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originally defined, includes Knoxville (Upper Jurassic) and possibly 
infolded Lower Cretaceous, but bulk of Dillard is to be correlated with 
the Franciscan. Myrtle, as mapped and defined, includes beds of both 
Upper Jurassic and Lower Cretaceous age and at least one important 
unconformity. Name Myrtle should ue redefined, restricted, or aban
doned. 

R. W. Imlay and others, 1959, Am. Assoc. Petroleum Geologists Bull., v. 
43, no. 12, p. 2770-2785. Myrtle formation of Diller, based on sequence 
exposed in valley of Myrtle Creek, is herein restricted and considered 
to be a group as proposed by Louderback (1905, Jour. Geology, v. 13, 
no. 6) because it includes two distinct formations herein named Riddle 
and Days Creek. Group does not include rocks of Late Cretaceous age, 
such as some of 'Vhitsett limestone lentils of Diller's Myrtle formation, 
nor does it include any rocks older than Riddle formation, 'such as 
were mapped as part of Myrtle in Port Orford and Roseburg quad
rangles. These older rocks, now referred to Galice, Rogue, and Dothan 
formations, do not occur in the Myrtle on Myrtle Creek. Thickness 
about 3,000 feet. Overlies Rogue or Dothan formation. Upper Jurassic 
and Lower Cretaceous. Report contains historical summary of use of 
term Myrtle and discussion of Louderback's (1905) report. 

Well developed along Myrtle Creek, Douglas County. Diller did not 
specify type locality. 

Myrtle Beach peat 

Pleistocene : Coastal plain of South Carolina. 
D. G. Frey, 1952, Am. Jour. Sci., v. 2:50, p. 212-225. Seaside peat deposit 

of uncertain stratigraphic relationship to Horry clay, although presuma
bly younger, that dates from a glacial age. Evidence for this is high 
percentage of spruce among tree pollens present in the peat. The 
peat is more likely Wisconsin than Illinoian. 

Named for occurrence near Myrtle Beach. 

Myton Member1 (of Uinta Formation) 

Eocene: Northeastern Utah. 

Original reference: H. E. Wood 2d, 1934, Am. Mus. Nat. History Bull., 
v. 67, art. 5, p. 241-242. 

H. E. ·wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, 
p. 26, pl. 1. Chart shows Myton overlying "\Vagonhound member. Upper
most Uintan. 

Named for typical exposures at and near Myton, Duchesne County. 

N abesna Limestone1 

Upper Triassic: Southeastern Alaska. 

Original reference: "\V. C. Mendenhall and F. C. Schraedt•r, 1903, U.S. 
Geol. Survey Prof. Paper 15, p. 33--37. 

F. H. Moffit, 1943, U.S. Geol. Survey Bull. 933-B, p. 122-124, pl. 6. Con
sists of a lower thick-bedded member and an upper member of thin 
beds separated by shale partings. Exposed north of Nabesna River 
at White Mountain, where named. in vicinity of Cooper Pass, and in 
valleys of Snag River and possibly of Baultoff Creek. At White 
Mountain, formation consists of 1,200 feet of massive light-gray dense 
or crystalline limestone and about 800 feet of overlying thin-bedded 
light-gray limestone. Upper Triassic. 
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Named for exposures at White Mountain north of Nabesna River. Oc
curs on upper Nabesna and Chisana Rivers, Upper Tanana River region. 

Naborton Formation (in Wilcox Group) 

Paleocene: Northwestern Louisiana and northeastern Texas. 
Grover Murray, Jr., 1941, (abs.) Am. Assoc. Petroleum Geologists Bull., 

v. 25, no. 5, p. 941-942. Oldest of three named divisions of Midway 
sediments that crop out in northwestern Louisiana and outline the 
highest structural part of Sabine uplift. Consists of basal sand member, 
middle lignitic shale member, and upper calcareous member. Under
lies Logansport formation (new). 

D. P. Meagher and L. C. Aycock, 1942, Louisiana Dept. Conserv. Geol. 
Pamph. 3, p. 13. Includes Chemard Lake lignite lentil (new) at top. 

G. E. Murray, Jr., and E. P. Thomas, 1945, Am. Assoc. Petroleum Geolo
gists Bull., v. 29, no. 1, p. 48 (fig. 2), 56-57; G. E. Murray, 1948, 
Louisiana Dept. Conserv. Geol. Bull. 25, p. 94-101, pl. 10. Includes all 
strata between Midway Porters Creek black shale which is reached at 
about 100 feet in wells near Naborton and the overlying basal sand 
of Dolet Hills member of Logansport formation. Exposed thickness 
about 175 feet. Type locality designated. 

Type locality : Exposures along a local road between Louisiana Highway 
9 and Bethlehem Church (between Naborton and Goss) in sees. 3 and 
4, T. 12 N., R. 12 W., De Soto PaTish, La. 

Nacatoch Sand (in Navarro Group) 1 

Upper Cretaceous : Southwestern Arkansas, northwestern Louisiana, and 
northeastern Texas. 

Original reference: A. C. Veatch, 1905, Louisiana Geol. Survey Bull. 1, 
p. 84, 85, 87-88; 1905, U.S. Geol. Survey Water-Supply Paper 114, p. 
180, 183. 

L. W. Stephenson, 1941, Texas Univ. Bur. Econ. Geology Pub. 4101, p. 
20-22. In Texas. consists mainly of gray massive more or less cal
careous marine sand, subordinate parts of which are indurated to 
hard calcareous concretionary masses of various sizes as much as 
several feet in longest dimension. Thickness 100 to 200 feet. Narrow 
belt of outcrop lies immediately to east of, and parallel to, that of 
Neylandville marl and has been traced southward through Texas 
as far as northern Falls County, where it passes under transgressing 
Corsicana marl. 

R. G. Drouant, 1960, Dissert. Abs., v. 20, no. 11, p. 4367-4368. Discussion 
of stratigraphy and Ostracoda of Emogyra costata zone which embraces 
Saratoga, Nacatoch, and Arkadelphia formations of southwestern Ar
kansas. Units were traced on surface from Little River in Hempstead 
County to Arkadelphia in Clark County. Nacatoch formation is re
stricted to include upper arenaceous member and lower glauconitic 
member. Glauconitic member is a concentrate above an angular un
conformity developed upon the chalk and argillaceous-arenaceous mem
ber of the Saratoga. Argillaceous-arenaceous member of Saratoga 
formerly included in Nacatoch. 

Typically exposed at Nacatoch Bluff, on Little Missouri River, in Clark 
County, Ark. 

Naches Formation1 

Eocene: Central Washington. 
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Original reference: G. 0. Smith and F. C. Calkins, 1906, U.S. Geol. Survey 
Geol. Atlas, Folio 139. 

C. E. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p. 
45-46, 49-51. Intercalated with Kachess rhyolite. Swauk formation, 
Naches formation, and Kachess rhyolite are probably in part con
temporaneous. Naches is covered by upper part of Keechelus lava 
series; Swauk and Naches formatiolls rest with marked unconformity 
upon the older metamorphic and igneous formations. 

R. J. Foster, 1957, Dissert. Abs., v. 17, no. 9, p. 1982. In central Cascade 
Mountains, tightly folded Naches overlies Mount Catherine rhyolite 
(new) and conformably underlies Keechelus andesite. 

R. J. Foster, 1960, Geol. Soc. America Bull., v. 71, no. 2, p. 114-118, pl. 1. 
Smith and Calkins (1906) believed that Swauk and Naches were of 
same age on basis of two fossil leaves found in both and that they were 
laid down in separate contemporaneous lakes. Recent evidence indi
cates that these rocks are fluviatile, and, in spite of fossil leaves, the 
complete lack of contemporaneous volcanic rocks in the Swauk suggests 
that they are of different ages. The two formations are not in strati
graphic contact. Smith and Calkin8 did show that both the Naches 
and Swauk unconformably overlie Easton schist. They also showed that, 
in 'Southern pa,Dt otf Snoqualmie quadrangle, Keechelus volcanic rocks 
overlie the Naches unconformably. Rocks that are correlated with 
Naches formation herein were called Teanaway basalt, Guye formation, 
and Keechelus formation by Smith and Calkins. Naches is underlain 
with apparent conformity by Mount Catherine rhyolite and uncon
formably overlain by Keechelus andesite. r.ocally intruded by Sno
qualmie granodiorite. Naches is composed of about 5,000 feet of inter
bedded basalt, sedimentary rock, and rhyolite. May be Eocene, but 
elating and correlation considered tentative until diagnostic fossils 
are discovered. 

'Vell developed on north side of Naches River valley, Snoqualmie quad
rangle. 

Nachusa Formation (in Platteville Group) 

Middle Ordovician : Northern Illinois. 

J. W. Templeton and H. B. 'Villman, 1952, Tri-State Geol. Soc. Guidebook 
16th Ann. Field Conf., p. 6, 37, fig. 3, 9. Dolomite or limestone, pure 
except for argillaceous unit in middle. Thickness about 18 feet. Com
prises (ascending) Eldena, Elm, and Everett members (all new). 
Shown on columnar section as underlying Quimbys Mill formation and 
overlying Grand Detour formation (new). 

Type locality : In abandoned quarry on east side of Illinois State Highway 
2, south of Dixon. 

Nacimiento Group1 or Formation 

Paleocene : Northwestern New Mexico. 

Original references: C. R. Keyes, 190(), Science, new ser., v. 23, p. 921; 
Am. Jour. Sci., 4th, v. 21, p. 208-300. 

C. H. Dane, 1946, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 24. 
Referred to as formation. Chiefly drab and gray clays and quartzose 
sandstones 600 to 1,000 feet thick; it is eQuivalent of the lithologically 
unseparated beds in southern part of San Juan basin that carry Puerco 
and Torrejon faunas of Paleocene age. Conformably overlies Ojo Alamo 
sandstone; grades northward into Animas formation. 
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G. G. Simpson, 1948, Am. ,Jour. Sci., v. 246, no. 5, p. 272. Because Puerco 
and Torrejon are not recognizable except as faunal zones, it would 
seem best to consider this part of stratigraphic sequence as a single 
formation, the Nacimiento, not divisible into Puerco and Torrejon for
mations but containing markedly different Puerco and Torrejon faunas. 
Underlies San Jose formation (new). 

~arley Barnes, E. H. Baltz, Jr., and P. T. Hayes, 1954, U.S. Geol. Survey 
Oil and Gas Inv. Map OM-149. Formation described in Red Mesa area, 
La Plata and Montezuma Counties, Colo., where it corresponds to Ree
side's (1924) 'Torrejon .formation. Overlies Animas formation (rede
fined) ; underlies unit referred to as Wasatch-type rocks. Paleocene. 

Named for town of Nacimiento (also known as Cuba), Sandoval County. 

Naco Limestone/ Formation, or Group 
Pennsylvanian and Permian: Southeastern Arizona and southwestern New 

Mexico. 

Original reference: F. L. Ransome, 1904, U.S. Geol. Survey Prof. Paper 
21. 

A. A. Stoyanow, 1936, Geol. Soc. America Bull., v. 47, no. 4, IJ.). 521-523. 
Restricted to Pennsylvanian. 

J. W. Huddle and Ernest Dobrovolny, 1945, U.S. Geol. Survey Oil and Gas 
Inv. Prelim. Chart 10. In central and northeastern Arizona, formation 
ranges from 400 to 800 feet in thickness and consists of limestone, 
shale, and sandstone. At type locality, includes beds of Pennsylvanian 
and Permian age; only Pennsylvanian beds ranging in age from Lam
pasas to Virgil were identified in area of this report. Overlies Redwall 
limestone; underlies Supai formation with contact drawn above a se
quence of gray limestone and shale and below a sequence of red sand
stone, shale, and limestone. 

"\V. G. Hogue, and E. D. Wilson, 1950, Arizona Bur. Mines ~ull. 146, Geol. 
Ser. 18, p. 100 (fig. 31). Generalized columnar section Bisbee quad
rangle, shows Naco limestone, 3,000 feet thick, above Escabrosa lime
stone and unconformably below Glance conglomerate. 

N. P. Peterson, 1950, Arizona Bur. Mines Bull. 156, Geol. Ser. 18, p. 100 
(fig. 31). Columnar section in Globe-Miami district shows Naco lime
stone, about 500 feet thick, disconformable above Escabrosa limestone 
and unconformable below Whitetail conglomerate. 

R. L. Jackson, 1951, Plateau, v. 24, no. 2, p. 90 (fig. 2). In Fossil Creek 
area, Arizona, underlies Packard Ranch member (new) of Supai 
formation; in Fort Apache area, underlies Amos Wash member (new) 
of Supai. Overlies Redwall limestone. Pennsylvanian. 

E. D. Wilson, 1951, Arizona Bur. Mines Bull. 158, Geol. Ser. 19, p. 50. 
In Empire Mountains, Naco formation underlies Andrada formation 
(new) and overlies Escabrosa limestone. Thickness 1,200 feet. 

James Gilluly, J. R. Cooper, and J". S. Williams, 1954, U.S. Geol. Survey 
Prof. Paper 266, p. 15-44. Rank raised to group and subdivided into 
(ascending) Horquilla limestone, Earp formation, Colina limestone, 
Epitaph dolomite, Scherrer formation, and Concha limestone (all new). 

D. L. Bryant, 1955, Dissert. Abs., v. 15, no. 7, p. 1224. Group stratigraphi
cally restricted above to exclude Scherrer formation and Concha lime
stone, which together with Rainvalley formation (new) comprises 
Snyder Hill group. 
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James Gilluly, 1956, U.S. Geol. Survey Prof. iPaper 281, p. 36-44. Group 
comprises (ascending) Horquilla limestone, Earp formation, Colina 
limestone, and Epitaph dolomite; other formations not present in this 
area. Overlies Escabrosa limestone. Pennsylvanian and Permian. 

Elliot Gillerman, 1958, New Mexico Bur. Mines Mineral Resources Bull. 
57, p. 11 (table 2), 31-43, pl. 1. In central Peloncillo Mountains, N. 
Mex., group includes (ascending) Horquilla limestone, Earp formation, 
Colina limestone, Scherrer formation, and Chiricahua limestone (sub
stituted for synonymous term Concha limestone). Overlies Paradise 
formation; underlies Bisbee group (McGhee Peak formation, new). 

First described in Naco Hills, near west edge of Bisbee quadrangle, 
Arizona. 

Nacogdoches Beds (in Claiborne Group) 1 

Eocene : Eastern Texas. 

Original reference: E. T. Dumble, :1920, Texas Univ. Bull. 1869, p. 57, 
65, 67, 79-101, 255. 

Well exposed at Nacogdoches and along streams flowing southward into 
Angelina River in Nacogdoches County. 

Nadeau Gravel 
Pleistocene, upper ( '!) : Southern California. 

L. F. Noble, 1953, Geology of the Pearland quadrangle, California: U.S. 
Geol. Survey Geol. Quad. Map [GQ-24]. Consists of gravel and schist 
fragments and interbedded micaceous sand; prevailingly dark color ; 
unconsolidated or poorly consolidated. Deposit greatly dissected. Thick
ness commonly less than 50 feet. Some exposures not easily differen
tiated from those of Harold formation (new). 

Roadcuts one-half mile north of San Andreas fault on Old Nadeau Road, 
Pearland quadrangle. 

Nadine Limestone (in Conemaugh Formation) 

Pennsylvanian: Western Pennsylvania. 

J. J. Burke, 1958, Science, v. 128, no. 3319, p. 302. Relatively pure lime
stone, light to dark gray on fracture, 4 inches to 1% feet thick. Oc
curs approximately 172 feet below Ames limestone, 32 feet above Cam
bridge limestone, and 170 feet above Upper Freeport coal. Name Nadine 
is applied to limestone described by Johnson (1929) under ·woods Run 
limestone ; in Pittsburgh region, it occurs approximately 8 to 17 feet 
below the Woods Run as described by Raymond (1910) ; the two strata 
have been referred to as Woods Hun limestone or as Upper and Lower 
Woods Run limestone. 

Type locality: On Allegheny River east of Pittsburgh, near Nadine, 
Allegheny County. 

N aese Sandstone Member (of Lee Formation) 1 

Lower Pennsylvanian : Southeastern Kentucky and northeastern Tennessee. 

Original reference: G. H. Ashley and L. C. Glenn, 1906, U.S. Geol. Survey 
Prof. Paper 49, p. 31, 35, 86. 

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 41-42, 146. Desig
nated by Ashley and Glenn as top bed of Lee formation but is considered 
higher than strata referred to Lee 'in other areas. Should probably be 
referred to lower Briceville rather than upper Lee. 
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Named from Naese Cliff on Cumberland River, about 8 miles by road 
above Pineville, Bell County, Ky. 

"fN aftan Limestone 

Pliocene-Pleistocene: Mariana Islands (Saipan). 

Risaburo Tayama, 1938, Geomorphology, geology, and coral reefs of Saipan 
Island: Tropical Industry Inst., Palau, South Sea Islands, Bull. 1 
[English translation in library of U.S. Geol. Survey, p. 69-71]. Con
sists of well-bedded limestone, commonly conglomeratic and pink or 
white. Halimeda-bearing. Unconformably underlies Mariana limestone; 
unconformably overlies Laulau limestone or Donny [Donni] beds. 

Josiah Bridge in W. S. Cole and Josiah Bridge, 1953, U.S. Geol. Survey 
Prof. Paper 253, p. 12. Foraminifera from Naftan are practically iden
tical with those of Mariana limestone, and both formations have been 
assigned to Plio-Pleistocene. 

S. Hanzawa in Jacques Avias and others. 1956, Lexique Strat. Internat., 
v. 6, Oeeanie, fasc. 2, p. 48. Pleistocene. 

P. E. Cloud, Jr., R. G. Schmidt, and H. W. Burke, 1956, U.S. Geol. 
Survey Prof. Paper 280-A, p. 80. Naftan limestone of ~rayama is in
cluded in Mariana limestone of this report. 

Area of outcrop confined :to Na.f1tan Point and to small area· on east side 
of Hagman Point. 

Nafutan Limestone 

See Naftan Limestone. 

Nagany Limestone 

Middle Ordovician (Blackriveran) : Pennsylvania. 

R. S. Bassler, 1950, Geol. Soc. America Mem. 44, p. 12, 270. Incidental 
mention in faunal list. 

Name may be derived from Naginey, Mifflin County. 

Nagas Beds 

Eocene: Mariana Islands (Guam). 

Risaburo Tayama, 1952, Coral reefs in the South Seas : Japan Hydrog. 
Office Bull., v. 11, p. 49, table 4 [English translation in library of U.S. 
Geol. Survey, p. 59] ; S. Hanzawa in Jacques Avias and others, 1956, 
Lexique Strat. Internat., v. 6, Oeeanie, fasc. 2, p. 40. Marl and shale. 
Correlated wit'h Mariiru beds on Rota Island and Matansa limestone '011 

Saipan. Unconformably overlie Bolanos formation. 
Type locality: Nagas, Guam. 

Naha Formation 

Quaternary, upper: Northeastern Arizona. 

J. T. Hack, 1941, Geog. Rev., v. 31, no. 2, p. 262-263; 1942, Harvard 
Univ. Peabody Mus. Am. Archaeology and Ethnology Papers, v. 35, no. 
1, p. 53-54, fig. 20. Composed mostly of loose sand with gravel lenses. 
Contains two members, which are evidence of an interruption of deposi-

.. tion by an epicycle of erosion. Contains many pottery fragments of 
Pueblo IV and Pueblo III age : also a firepit 'vas found at top of forma
tion. Dated between Pueblo III time (1100 to 1300 A.D.) and 1700 A.D. 
Overlies_ Tsegi formation. 

Traced throughout Jeddito Valley. Naha Well is located in lower reaches 
of Jeddito Valley, wes~ern Navajo country. 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2673 

tNahant Gabbro,_ 

Lower Paleozoic: Northeastern Massachusetts. 

Original reference: C. H. Clapp, 1910, Igneous rocks of Essex County, 
Mass. 

At Nahant, Essex County. 

tNahant Limestone"! 

Lower Cambrian : Eastern Massachusetts. 

Original reference: J. H. Sears, 1891, Essex Inst. Bull., v. 22, p .. 32. 

Occurs on south side of Nahant Head, at the Shag Rocks, and extends 
about 300 yards to just beyond Bennetts Head on north. 

·tNahant SchisC 

Lower Cambrian : Eastern Massachusetts. 

Original reference: N. S. Shaler, 1889, U.S. Geol. Survey 9th Ann. Rept., 
p. 577-578. 

Name probably derived from Nahant Head, Essex County. 

Naheola Formation (in Midway Group) 1 

Paleocene : Southern Alabama and eastern Mississippi. 

Original reference: E. A. Smith and L. C. Johnson, 1887, U.S. Geol. Survey 
Bull . .43, p. 57-60. 

Lyman Toulmin, Jr., 1944, Alabama Acad. Sci. Jour. v. 16, p. 42. Forma
tion comprises (ascending) "Matthews Landing marl," "Oak -Hill beds," 
and "Coal Bluff beds." Uppermost formation of Midway group. Over
lies Porters Creek formation; underlies Nanafalia formation of Wilcox 
group with disconformity. 

F. S. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim. 
Rept. 3-195, p. 12-14. Restricted to sand and shale beds above Matthews 
Lauding marl member of Porters Creek clay. Lower glauconitic sands 
and shales of Coal Bluff beds of BJ,'antly (1920) are added to top as 
Coal Bluff marl member. Underlies Nanafalia formation. Thickness 
10 to 160 feet in Alabama. May be equivalent to Betheden formation. 
Thickness 10 to 160 in Alabama. 

L. D. Toulmin, P. E. LaMoreaux, and C. R. Lanphere, 1951, Alabama Geol. 
Survey Spec. Rept. 21, p. 41-44. In Choctaw County, includes Oak 
Hill member (new) and Coal Bluff marl member. Overlies Matthews 
Landing marl member of Porters Creek clay; underlies Nanafalia forma
tion. Thickness about 180 feet. 

W. F. Roux, Jr., 1958, Dissert, Abs., v. 10, no. 5, p. 1056. Formation in
cludes Matthews Landing,. Oakhill, and Kemper (new) members. 
Coal Bluff is given formation rank. 

R. J. Hughes, Jr., 1958, Mississippi Geol. Survey Bull. 84, p. 119-131, 
pls. 1, 5, 7, 10. Described in Kemper County where it is as much as 100 
to 115 feet thick. Consists of dark-gray to black carbonaceous silty 
muscovitic clay shale, interlaminated gray and yellow-gray argillaceous 
silt and muscovitic fine sand. Unconformably overlies Matthews Landing 
marl member of Porters Creek clay ; unconformably underlies Fearn 
Springs member of Nanafalia formation. 

P. E. LaMoreaux and L. D. Toulmin, 1959, Alabama Geol. Survey County · 
Rept. 4, p. 22 (fig. 6), 79-92. Described in Wilcox County, where it in
cludes Oak Hill member below and Coal Bluff marl member above. 
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Conformably overlies Matthews Landing marl member of Porters Creek 
formation; unconformably underlies Gravel Creek sand member (new) 
of Nanafalia formation. 

Named from Naheola Bluff, on Tombigbee River in SE1,4 sec. 30, T. 15 
N., R. 1 E., Choctaw County, Ala. 

tNaheola Mare 

Eocene, lower : Southwestern Alabama. 

Original reference: E. A. Smith, 1887, U.S. Geol. Survey Bull. 43, p. 57-60. 

Named for exposures in lower part of section at Naheola, on Tombigbee 
River, in Choctaw County. 

Naiad limestone' 

Silurian ( ?) : Southwestern New Mexico. 

Original references: C. R. Keyes, 1915, Iowa Acad., Sci. Proc., v. 22, p. 
257-259; 1915, Conspectus of geologic formations of New Mexico: Des 
Moines, Robert Henderson, State Printer, p. 3, 10. 

In Silver City region. Derivation of name not stated. 

Naish Limestone1 

Pennsylvanian: Eastern Kansas. 

Original reference: R. C. Moore, 1932, Kansas Geol. Soc. Guidebook 6th 
Ann. Field Conf., p. 87, 97. 

Derivation of name not stated. 

N akaibito Formation 
Recent: Northwestern New Mexico. 

L. B. Leopold and C. T. Snyder, 1951, U.S. Geol. Survey Water-Supply 
Paper 1110-A, p. 9-15. At type locality, consists of 22 feet of inter
bedded tan-brown sand and silt, including several thick layers of un
cemented yet massive sand. The fill is irregularly crossbedded and con
tains occasional lenses of unconsolidated subrounded fine gravel, par
ticularly near base. Contains potsherds. Disconformably overlies 
Gamerco formation (new). 

Type locality: Mexican Springs Wash near Nakaibito, 18 miles north of 
Gallup. Nakaibito is Navajo word for Mexican Springs and is local 
name for immediate vicinity of experiment station headquarters building. 

Nakaye Formation (in Magdalena Group) 

Pennsylvanian: Southwestern New Mexico. 

V. C. Kelley and Caswell Silver, 1952, New Mexico Univ. Pubs. in Geology 
4, p. 92-93, 254-255, figs. 2, 11. Consists dominantly of thick to massive 
ledges of limestone which often contain abundant bands, lenses, or 
nodules of chert. Limestone is medium gray to dark gray and very 
fine grained in most places. Many beds weather a light tan-brown and 
others weather light gray to medium gray. Thickness at type section 
419 feet; unit thickens slightly southward or southeastward along the 
range. Comprises little more than middle third of group. Underlies 
Bar B formation (new) and overlies Red House formation (new) with 
conformable contacts. 

Type section : Measured in Caballo Mountains at South Ridge, sec. 10, T. 
15 S., R. 4 W., Sierra County. Named from Nakaye Mountain in south
western part of area where formation forms most of ridge. 
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N akimuan series1 

Precambrian : Cordilleran region. 

Original reference: C. R. Keyes, 1917, Iowa Acad. Sci. Proc., v. 24, p. 56. 

Naknek Formation'l 

Upper Jurassic: Southern Alaska. 

Original reference: J. E. Spurr, 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 7, p. 169-171, 179, 181. 

C. E. Kirschner a.nd D. L. Minard, 1948, U.IS. Survey Oil and Gas Inv. 
Prelim. Map 95 [1949]. Divided into (ascending) Chisik conglomerate 
member, 300 to 600 feet; siltstone member, approximately 700 feet on 
Iniskin Bay; Pomeroy member (new), 600 to 1,300 feet; and upper 
sandstone member, 1,000 to 3,000 feet. Siltstone is hard, dark gray 
to black, and thick bedded. Upper sandstone member is light-gray 
medium-grained arkose; includes youngest Jurassic strata exposed on 
Iniskin Peninsula; beds average 10 feet in thickness. As exposed on 
Iniskin Peninsula, formation approximately 3,500 feet thick. Overlies 
Chinitna siltstone. 

A. S. Keller and H. N. Reiser, 1959, U.S. Geol. Survey Bull. 1058-G. p. 
269-273, pls. 29, 32. Described in Mount Katmai area where it crops 
out in mountainous belt 20 to 38 miles wide which trends northeast
ward across entire area. On northwest side of its outcrop belt, forma
tion is in fault contact with igneous rocks of Early and (or) Middle 
Jurassic age. In northeastern part of map area, it is overlain partly 
by rocks of Cretaceous age, and both here and over much of central 
part of map area it is overlain by volcanic rocks of Tertiary or Quater
nary age. Comprises Chisik conglomerate member in lower part and 
an unnamed upper member, 6,000 to 9,000 feet thick, of marine sandstone, 
siltstone, conglomerate, and shale. Relationship to Upper Cretaceous 
Kaguyak formation (new) not discussed. 

Crops out about halfway from mouth of Naknek Lake to head of Savonoski, 
also on Iniskin Peninsula, Cook l nlet region. 

t~ampa Beds, 

Miocene, Pliocene, and Pleistocene : Idaho. 

Original reference: S. F. Emmons, 1890, Boston Soc. Nat. History Proc., 
v. 24, p. 432-433. 

Nampa sediments 

Pleistocene, upper : Southwestern Idaho. 

C. N. Savage, 1958, Idaho Bur. Mines and Geology County Rept. 3, p. 20 
(table 1), 27, 41, 48, figs. 3, 4. Clay, silt, sand, and gravel, noncon
solidated fluviatile chiefly, some ealiche. Thickness as much as 50 feet. 
Underlies Caldwell sediments (m~w) ; overlies intermediate Snake River 
eruptives. 

In Boise Valley, generally below 2,800 feet elevation, Ada and Canyon 
Counties. 

Nanafalia Formation (in Wilcox Group) 1 

Eocene, lower: Southern Alabama, southwestern Georgia, and eastern 
Mississippi. 

Original reference: E. A. Smith and L. C. Johnson, 1887, U.S. Geol. Sur
vey Bull. 43, p. 51-57. 
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J. E. Brantly, 1920, Alabama Geol. Survey Bull. 22, p. 148-152. Formation, 
lowermost of ·wncox group, consists of from 125 to 150 feet of (ascend
ing) lignite, massive and laminated sands and clays, crossbedded sands, 
highly fossiliferous greensand marl and kaolinlike laminated to thick
bedded clays, and thin highly fossiliferous indurated beds. Divisible 
into three divisions on basis of both lithology and fossil content. 
Lowest of three phases is referred to as Coal Bluff beds and two upper 
phases as Gullette Bluff beds. Smith used term Coal Bluff to apply 
to lignite at base of Nanafalia. In this report, name is extended to 
include all strata ( 42 to 70 feet) below Gullette Bluff fossiliferous marl. 
Overlies Naheola formation; underlies Tuscahoma formation. 

I"'yman Toulmin, Jr., 1944, Alabama Acad. Sci. Jour., v. 16, p. 42. For
mation comprises (ascending) basal sand, "Nanafalia Landing (Ost1·ea 
thirsae) marl," and "Gullette Bluff beds." Basal formation of Wilcox 
group; underlies Tuscahoma formation; overlies Naheola formation of 
Midway group with disconformity. 

L. D. Toulmin, Jr., 1944, Southeastern Geol. Soc. [Guidebook] 1st Field 
~'rip, p. 8. Formation extends across State of Alabama and lies dis
conformably on formations of Midway group-Clayton formation in 
eastern Alabama, and Naheola formation in central and western Ala
bama. Comprises three members: basal coarse crossbedded sandstone 
30 feet thick, containing rounded pellets of clay in lower part; middle 
greensand marl member 35 to 80 feet thick, packed with shells of 
Ostrea thirsae ~· upper glauconitic sandy clay member indurated in cen
tral Alrubama and called pseudobuhrstone, 50 feet or more thick, contain
ing molds of Turritella. Basal sand is absent in some areas. Basal 
sand was included by Cooke (1933, Am. Assoc. Pe'troleum Geologists 
Bull., v. 17, no. 2) in his Ackerman formation in Alabama. 

F. S. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim, Rept. 
3-195, p. 20. Lowest formation of Wilcox group in Alabama. Upper 
coarse sand of Coal Bluff beds of Brantly are here included in Nanafalia 
as Fearn Springs sand member. Thickness of formation above Fearn 
Springs member ranges from about 25 to about 100 feet, and it is roughly 
clivisible in western Alabama into two zones-upper predominantly 
sandstone, sandy claystone, and laminated clay (Grampian Hills rock 
or "pseudobuhrstone" of .Smith, Johnson, and Langdon, 1894, Report on 
the geology of the Coastal Plain of Alabama: .Alabama Geol. Survey), 
and lower loose to tough sand with ledges or concretionary zones of 
sandstone; this lower part is commonly referred to as Ostrea thi1·sae 
beds. Type locality exposes only a few feet of upper sandstone and 
claystone facies. In easternmost Alabama, formation consists of two 
sand and clay sequences. 

F. S. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 
72. Mapped in southwestern Georgia. 

R. J. Hughes, Jr., 1958, Mississippi Geol. Survey Bull. 84. p. 143-166, 
pls. 1, 5, 7, 9. Described in Kemper County, Miss., where it is about 
230 feet thick and includes Fearn Springs sand member in lower part. 
Wilcox group. Overlies Naheola formation; underlies Tuscahoma sand. 
History of usage of name. 

P. E. LaMoreaux and L. D. Toulmin, 1959, Alabama Geol. Survey County 
Rept. 4, p. 95-111, pls. 2, 3. In ·wilcox County, consists of three mem
bers (ascending) : Gravel Creek (new), unnamed unit ( Ostrea thirsae 
beds), and Grampian Hills. Name Fearn Springs sand member not used 
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in this report because boundary positions of Fearn Springs type locality 
are in dispute and stratigraphic relationships with section in Alabama 
are uncertain. Thickness 112 to 260 feet. Overlies Coal Bluff marl 
member of Naheola formation; conformably underlies Tuscahoma sand, 
top placed at base of lowermost bed of tan to greenish-gray fine-grained 
silty sand with fine-grained glauconite and prints of small fossils. 
Smith and Johnson (1887) separated Nanafalia into three divisions
lower division 80 feet, middle division "Ostrea thirsae beds," 70 to 80 
feet, and upper division "pseudobubrstone," 40 feet. Lower division of 
Smith and Johnson was named Coal Bluff beds by Brantly (1920). In 
present report, these beds, except for a coarse-grained crossbedded sand 
at top, constitute Coal Bluff marl member of Naheola formation, and 
the coarse-grained crossbedded sand is Gravel Creek sand member of 
Nanafalia. Middle and upper divisions of Smith and Johnson are 
equivalent to "Gullette Bluff beds" of Brantly (1920) and, in this re
port, comprise middle and Grampian Hills members of Nanafalia. 

Named for exposures at Nanafalia Landing on Tombigbee River, in 
Marengo County, Ala. 

Nanafalia Landing Marl (in Nanafalia lJ'ormation) 

tNanafalia Marl (in Wilcox Group) 1 

Eocene, lower: Southwestern Alabama. 

Original reference: E. A. Smith, 1883, Alabama Geol. Survey Prog. Rept. 
1881-1882, p. 256, 318-321. 

L. D. Toulmin, Jr., 1940, Alabama Geol. Survey Bull. 46, p. 28-29. Forma
tion as restricted by Cooke ( 1933, Am. Assoc. Petroleum Geologists 
Bull., v. 17, no. 2) is equivalent to "Gullette Bluff beds" of Brantly 
(1920). It consists of 50 to 80 feet of light-colored sands and green
sand marls packed with Ostrca thirsae Gabb, overlain by 40 to 120 feet 
of gray clays and glauconitic sandy clays indurated in some regions 
and called "pseudobuhrstone." Conformably underlies Tuscahoma for
mation. 

Lyman Toulmin, Jr., 1944, Alabama Acad. Sci. Jour., v. 16, p. 42. "Nana
falia Landing ( Ostrea thirsae) marl" listed in Nanafalia formation. 
Overlies a basal sand and underlies "Gullette Bluff beds.'' 

Named for exposure at Nanafalia Landing, on Tombigbee River, in 
Marengo County. 

Nanaimo Group1 or Formation 

Upper Cretaceous to Eocene ( ?) : Northwestern Washington, and south
western British Columbia, Canada. 

Original reference: G. M. Dawson, 1886, Canada Geol. Survey Rept. 1886, 
p. lOB; 1890, Am. Jour. Sci., 3d, v. 39, p. 181-183. 

J. S. Bradley, 1950 (abs.) Geol. Soc. America Bull., v. 61, no. 12, pt. 2, p. 
1520. Namaimo sediments are predominantly conglomerate and gray
wacke; graywackes are normally crossbedded and contain conglomeratic 
layers. Conglomerates of Chuckanut formation, assigned to Eocene, 
on plant evidence, are indistinguishable from "Cretaceous" conglomerates 
immediately above Cretaceous faunal horizons; thus, group ·may be in 
part post-Cretaceous. 

T. J. Etherington, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 
2, p. 191 (table). Named in list of formations of western Washington 
and described as sandstone ·and shale with some local conglomerate and 
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coal beds ; thickness about 10,000 feet. Occurs stratigraphically above 
San Juan group and below Solduc formation. 

First described on Vancouver Island. On northernmost San Juan Islands, 
strata occur in northwest-trending belt. 

Nanjemoy Formation (in Pamunkey Group) 1 

Eocene, lower and middle: Eastern Maryland and eastern Virginia. 

Original reference: W. B. Clark and G. C. Martin, 1901, Maryland Geol. 
Survey, Eocene Volume, p. 58. 

C. W. Cooke, Julia Gardner, and W. P. Woodring, 1943, Geol. Soc. America 
Bull., v. 54, no. 11, chart 12. Correlation chart shows age as lower 
and middle Eocene. Includes Potapaco clay member below and Wood
stock greensand above. Overlies Aquia formation. 

N. H. Darton, 1947, Econ. Geology, v. 43, no. 2, p. 154-155; 1951, Geol. 
Soc. America Bull., v. 62, no. 7, p. 753-754, 755, 757 ('fig. 5), 760. In
cludes Marlboro clay member at base. 

D. J. Cederstrom, 1957, U.S. Geol. Survey Water-Supply Paper 1361, p. 
24, 26-28, pl. 2. Lower Potapaco clay member of Nanjemoy is early 
Eocene ; upper Woodstock greensand marl member is middle Eocene. 
Potapaco clay member truncates Aquia formation. Downdip, the Aquia 
formation and Potapaco member of Nanjemoy, as well as basal Marl
boro clay member of Nanjemoy, have been truncated by transgressive 
sea of middle Eocene time during which upper part of Nanjemoy was 
deposited. Hence, eastward Woodstock member of Nanjemoy generally 
rests upon beds of Mattaponi formation (new) in subsurface. Under
lies Chickahominy formation. Area of report is York-James Peninsula, 
Va. Report includes subsurface data. 

Named for Nanjemoy Creek, Charles County, Md. 

Nankoweap Group 

Precambrian (Grand Canyon Series) : Northern Arizona. 

C. E. Van Gundy, 1934, Grand Canyon Nature Notes, v. 9, no. 8, p. 345-
346; 1951, Geol. Soc. America Bull., v. 62, no. 8, p. 953-959, pl. 1. 
Thin-bedded brown well-indurated sandstone with interbeds of sandy 
shale, light gray, reddish, or purplish brown ; also medium- to fine
grained massive quartzite, light-gray to white cross-bedded sandstones, 
and thin-bedded light-gray sandy limestone containing thin laminae of 
green shale. Includes lower member of Chuar group as described by 
Walcott and upper part of Walcott's Unkar group. Thickness at type 
section, 330 feet. Separated from both Unkar and Chuar groups by 
erosional unconformities. Algonkian. 

Type section : In Basalt Canyon of Grand Canyon region, where complete 
and undisturbed section is well exposed. Complete section also exposed 
on north side of Nankoweap Valley. Partial sections in Unkar Creek, 
Comanche Creek, and west orf ·Tanner Canyon. 

tNannie Basin Limestone1 

Middle ( ?) Cambrian: Northeastern Montana. 

Original reference: C. F. Deiss, 1933, Montana Bur. Mines and Geol. 
Mem. 6, p. 6, 36, and passim. 

Charles Deiss, 1939, Geol. Soc. America Spec. Paper 18, p. 38-39. Name 
Nannie Basin dropped and original Damnation and Nannie Basin lime
stones combined under Damnation limestone. 
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Type locality : Where the limestone forms the lower cliffs, which are 
rim of physiographic feature known as Nannie Basin. 

Nansemond Formation 
Pleistocene: Eastern Virginia. 
W. E. Moore, 1956, Virginia Acad. Sci., Geology Sec., Field Trip Guide

book, no pagination. Deposited in tidal lagoon environment and in
cludes a number of facies which range through clay, silt, sand, and 
peat; marine shell beds locally present. Residual material from Sedley 
formation (new) and lag gravels and cobbles from Kilby formation 
(new) underlie the Nansemond beneath westernmost parts of Dismal 
Swamp terrace. Underlies Dismal Swamp terrace and Princess Anne 
terrace. Terrace, as used here, refers to land form only and does not 
refer to or imply existence of any deposits genetically related to them. 

Area discussed is south of James River. 

N antahala Slate1 

Nantahala Schist 
Precambrian ( ? ) ; Western North Carolina, central northern Georgia, and 

eastern Tennessee. 
Original reference: A. Keith, 1907, U.S. Geol. Survey Geol. Atlas, Folio, 

143, p. 4. 

G. W. Stose and A. J. Stose, 1946, (abs.) Geol. Soc. America Bull., v. 57, 
no. 12, pt. 2, p. 1233; 1949 ; Geol. Soc. America Bull., v. 60, no. 2, p. 
272, 273, 282-285. Term Nantahala slate is used as defined by Keith 
(1907) but included in Ocoee series and age given as late Precambrian. 
Slate is present above Great Smoky quartzite in main syncline of 
Ocoee series in Bald Mountains, in Great Smoky Mountains in vicinity 
of Newfound Gap and southwestward, and on flanks of Murphy syncline 
from northeast corner of Nantahala quadrangle southwestward into 
northern Georgia. In deeper parts of the syncline, as in Bald Moun
'tains and Mu:r:phy 'Syncline, slate 'is ov,erlain by Big Butt ('Tusquitee) 
quartzite. Northwest of main syncline, from Little Tennessee River 
southward across southern Tennessee and North Carolina, slate is en
closed in minor synclines in Great Smoky quartzite. 

G. W. Crickmay, 1952, Georgia Geol. Survey Bull. 58, p. 27, 29. Nantahala 
schist included in Talladega series believed to be Precambrian. 

V. ,J. Hurst, 1955, Georgia Geol. Survey Bull. 63, p. 43-44, 45-47, pl. 1, 
geol. map. In Mineral Bluff quadrangle, Georgia, slate crops out in 
two belts, one on each limb of Murphy syncline. Thickness commonly 
1,000 to 1,800 feet; less than 500 feet where thinned by faulting east 
of Weaver Creek. Underlies Tusquitee quartzite; overlies Dean forma
tion (new) of Great Smoky group, formations appear to be gradational 
through a zone 'less than 20 feet thick, and concordant. Cambrian
Precambrian boundary placed at base of Nantahala. 

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 951, 
953 (table 1). As defined in this report, top of Ocoee series is placed 
at base of Nantahala slate, and Nantahala is included in rocks of 
Murphy marble belt under heading Precambrian('?) and early Paleo
zoic ( ?) : 

J. L. Stuckey and S. G. Conrad, 1t~58, North Carolina Div. Mineral Re
sources Bull. 71, p. 36-37; J. L. Stuckey, 1958, Geologic map of North 
Carolina (1 :500,000) : North Carolina Div. Mineral Resources. Mapped 

774-954-vol. 2-66--78 
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as Nantahala slate in Ocoee series. ·upper Precambrian. Age de:-;igua
tion of Nantahala questionable, but it is mapped in Ocoee series be
cause present knowledge of formation in North Carolina does not war
rant assigning it to Cambrian. 

Named for exposures along Nantahala River in Nantahala quadrangle, 
Macon and Swain Counties, N.C. 

Nanushuk Group 

Nanushuk Formation1 

Lower and Upper Cretaceous: Northern Alaska. 

Original reference: F. C. Schrader, 1902, Geol. Soc. America Bull., v. 13, 
p. 247. 

George Gryc, W. W. Patton, Jr., and T. G. Payne, 1951, Washington Acad. 
Sci. Jour., v. 41, no. 5, p. 160 (table 1), 162-164, fig. 3. Redescribed as 
group of Lower and Lower ( ?) Cretaceous age. In Colville River region, 
it includes shale, sandstone, conglomerate, and coal beds with little or 
no bentonite or tuff. Estimated thickness 5,750 feet in outcrop area; 
thins slightly northward. Includes two new intertonguing formations
Chandler (nonmarine) and Umiat (marine). Overlies Torok forma
tion (new) with gradational contact; unconformably underlies Colville 
group. Type section indicated. 

R. L. Detterman in George Gryc and others, 1956, Am. Assoc. Petroleum 
Geologists Bull., v. 40, no. 2, p. 233, figs. 2, 3. Group includes four 
formations: Tuktu (redefined-marine) at base, Grandstand and Ninuluk 
formations (new-marine), and Chandler (nonmarine) which inter
tongues with and grades into two upper marine formations. Early 
Cretaceous and early Late Cretaceous. 

E. G. Sable, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 11, 
p. 2635-2637, fig. 3. Redefined in Utukok-Corwin area (western part of 
northern Alaska) where group consists of two formations: the Kuk
powruk (new) and Corwin (redefined). Thickens southwestward from 
about 6,500 feet on lower Utukok Riv.er rto more than 15,000 feet at 
Corwin Bluff. Kukpowruk and Corwin formations gradational and 
intertonguing; the same relationship exists between Kukpowruk and 
underlying Torok formation. 

Type section : Belt of rocks beginning 5 miles north of junction of Colville 
and Anaktuvuk Rivers and extending south for 30 miles. Exposed along 
Nanushuk River where river cuts across Arctic Foothills province. 
Known to crop out throughout foothills north of Brooks Range from 
Sagavanirktok River west as far as Kukpowruk River. 

Naomi Peak Limestone Member (of J-1angston Formation) 

Middle Cambrian: Southeastern Idaho and northern Utah. 

G. B. Maxey, 1955, Dissert. Abs., v. 15, no. 4, p. 558. Incidental mention. 

G. B. Maxey, 1958, Geol. Soc. ~merica Bull., v. 69, no. 6, p. 671, fig. 2. 
Light- to medium-neutral-gray finely crystalline arenaceous limestone 
with numerous lenses of coarsely crystalline very fossiliferous pure 
limestone. In many places, few thin beds of gray medium-grained 
brown-weathering calcareous or dolomitic sandstone occur near base 
of member. Thickness 32 feet in High Creek section. Thickens to 40 
feet to the north and east. Not recognized in Left Fork of Blacksmith 
Fork, or in central or western Utah. Underlies Spence shale member 
and conformably overlies Pioche ( ?) shale. 
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Excellent section on north side of North Fork of High Creek, approximate
ly 61h miles northeast of Richmond, Utah. High Creek section con
sidered "standard" for Cambrian of northeastern Utah and southeastern 
Idaho. Member extends from Left Fork of ·Blacksmith Fork River 
northward beyond Spence Gulch and Malad, Idaho, and from east side 
of Bear River Range to 'Vellsville Mountain. 

Napali Formation (in 'Vaimea Canyon Volcanic Series) 

Pliocene(?) : Kauai Island, Hawaii. 

G. A. Macdonald, D. A. Davis, and D. C. Cox, 1954, Volcano Letter 526; 
D. A. Davis and G. A. Macdonald ·in Jacque~ Avias and others, 1956, 
Lexique Strat. Internat., v. 6, Oceanie, fasc. 2, p. 119. Thin lava flows 
und associated pyroclastic rocks that accumulated on flanks of major 
Kauai shield volcano, outside boundaries of caldera. Predominantly 
olivine basalt. Exposed thickness 2,700 feet; total thickness above 
ocean floor about 19,000 feet. Oldest unit of series. Separated from 
Olokele, Baupu, ·and Makaweli formations (all new) by eroded fault 
scarps bounding Olokele and Haupu calderas and Makaweli graben. 

G. A. Macdonald, D. A. Davis, and D. C. Cox, 1960, Hawaii Div. Hydrog
raphy Bull. 13, p. 23-32, table facing p. 20, pl. 1. Lava flows and as
sociated pyroclastic rocks that aceumulated on flanks of major Kauoi 
shield volcano, outside boundaries of the caldera. Constitutes major 
part of shield and extends to its base at ocean floor. Exposed thick
nesses 2,400 to 2,700 feet. Separated from Olokele and Haupu forma
tions by boundary of faults of calderas and from Makaweli formation 
by eroded fault scarps at edge of Makaweli graben. Exact age not 
known. Probably formed during Pliocene. 

Type locality: West wall of ·waimea Canyon. Named for exposures along 
Napali Coast, on northwestern side of island. 

Napanee Member (of Rockland Formation) 

Middle Ordovician (Mohawkian) : Southern Ontario, Canada and north
ern New York. 

G. M. Kay, 1937, Geol. Soc. America Bull., v. 48, no. 2, p. 252, 255-256, 
pl. 2. Name proposed for upper member of formation. Described as 
terrace- and scarp-forming gray-blue medium-textured rather heavy 
ledged limestone with shaly partings common in lower part. Has few 
heavy ledges and is more shaly in New York. Thickness 34 feet at type 
locality. Overlies Selby member; underlies Bull formation. 0Yerlavc.; 
lower beds along upper Black River valley. 

'l~ype section: One mile north of Napanee Station, along Selby Creek in 
Lot 22, Cone. III, Richmond Township, Lenox and Addington County. 
Ontario. 

Napa Valley Series 

Pliocene, lower : California. 

0. P. Jenkins, 1938, Geologic map of California (1 :500.000) : California 
Div. Mines, sheet 4. Shown on map legend. 

Naples Member (of Millboro Formation) 

tNaples Shale1 or Group1 

Naples Shale (in Portage Group) 

Upper Devonian: Western to central New York and Virginia. 
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Original reference: J. M. Clarke, 1885, U.S. Geol. Survey Bull. 16. 

B. N. Cooper, 1939, Virginia Geol. Survey Bull. 55, p. 43-44. Upper member 
of Millboro shale (new). Overlies Marcellus member. Underlies Brallier 
formation. Consists of carrot-red to apricot-buff shales and fine-grained 
siltstone. Thickness not accurately determined because of drag folding 
and crumpling of beds, but probably 500 to 600 feet. Early Portage in 
age. Area of report, Draper Mountains. 

P. H. Price and H. P. Woodward, 1940, Am. Assoc. Petroleum Geologists 
Bull., v. 24, no. 11, p. 1992. Naples shale in Portage group. Thickness 25 
feet in Berkeley County; thickens westward to more than 300 feet in 
Mineral County. Rock is black fissile platy or slabby shale overlying 
Hamilton formation in northeastern counties, and coalescing with Mar
cellus black shale in more southerly regions. Underlies Brallier shale. 
Previously mapped as "Genesee." Discussion of Devonian of West Vir
ginia. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 42, no. 12, pt. 1, 
chart 4. Shown on correlation chart as group comprising (ascending) 
Middlesex shale, Cashaqua shale, Rhinestreet shale, and Hatch sand
stone; in Lake Erie area, includes Attica shale. Overlies Genesee group ; 
underlies Grimes sandstone or Angola shale. 

H. P. Woodward, 1943, West Virginia Geol. Survey, v. 15, p. 410-411. Term 
Naples black shale as recently used (Price and Woodward) for the 
"Genesee" may be premature because it anticipates correlation that has 
not been confidently confirmed. Name Harrell used herein as an alter
native to applying a new name. 

R. G. Sutton, 1960, New York State Mus. Bull. 380, p. 56. Group comprises 
(ascending) Middlesex black shale, Cashaqua formation, Rhinestreet 
black shale, and Hatch formation. Name Attica shale, formerly applied 
to Naples strata above Cashaqua formation in Lake Erie region, is herein 
abandoned, and term Rhinestreet black shale is applied westward to 
Lake Erie. Thickness increases from west to east; 169 feet at Lake 
Erie; 858 feet at Keuka Lake. Underlies Grimes sandstone; underlies 
Gardeau formation where Grimes is absent. Grimes and Gardeau are 
equivalent to Angola shale, in part, which overlies Rhinestreet black 
shales where Hatch formation is absent west of Attica. Overlies Genesee 
group. 

Named for town of Naples, Ontario County, N.Y. 

Napoleon Sandstone Member (of Marshall Sandstone) 

Napoleon Sandstone (in Marshall Group) 

Napoleon Sandstone1 or Group1 

Mississippian: Michigan. 

Original reference: W. H. Taylor, 1839, Michigan Geol. Survey Rept. State 
Geologist in re improvement of State salt springs, Michigan Leg. H. R. 
Doc.2. 

G. V. Cohee, 1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 11. 
Napoleon sandstone member of Marshall sandstone is approximately 20 
feet thick in outcrop at Napoleon. Overlies unnamed member. 

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, chart 5 
(columns 80, 81). Shown on correlation chart as Napoleon sandstone at 
top of Marshall group. Occurs below Michigan formation. 

Exposed at Napoleon, Jackson County. 
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Napoleonville Stage 

Miocene: Southeastern Louisiana (subsurface). 

C. M. McLean, 1957, Gulf Coast Assoc. Soc. Trans., v. 7, p. 241, 242 (fig. 1), 
243. A stage name, based on faunal assemblages occurring in sediments 
commonly termed "Upper" Miocene in subsurface of southeastern Louisi
ana. Clovelly and Duck Lake stages proposed as replacements for 
"Lower" and "Middle" Miocene respectively. Names were selected ar
bitrarily only because denoted fields demonstrate representative sections 
for each ; nothing in way of principal producing horizons is implied. 

N aptowne Glaciation 

Pleistocene: Central southern Alaska. 

T. N. V. Karlstrom, 1953, in T. L. Pewe and others, U.S. Geol. Survey Circ. 
289, p. 4, 13 (table 1). At least four major Quaternary glaciations rec
ognized in Upper Cook Inlet area. Naptowne, the youngest, succeeded 
Swan Lake glaciation (new). Represented by conspicuous spatula-shaped 
end moraine and by similar morainal belts at mouth of Matanuska 
Valley and on margin of lowland in front of trunk valleys heading in 
glaciers of Alaska Range and Kenai Mountains. Along lower slopes of 
these trunk valleys, marginal moraines and fresh ice scour features 
occur nearly continuously about 1,000 feet below Swan Lake moraines. 
Moraines have little-modified knob and kettle topography, and kettle 
lakes are common. 

D. B. Krinsley, 1953, in T. L. P·ewe and others, U.S. Geol. Survey Circ. 289, 
p. 6, 13 (table 1). In southwest part of Kenai Peninsula, Naptowne 
glaciation was followed by Nikolai Creek glaciation (new). 

T. N. V. Karlstrom, 1957, Science, new ser., v. 125, no. 3237, p. 74. Chart 
of Alaskan glacial sequences shows sequence in Cook Inlet area (as
cending) :Swan Lake, Naptowne, and Alaskan (new). 

T. N. V. Karlstrom, 1960, U.S. Geol. Survey Prof. Paper 400-B, p. B330-
B332. Lower boundary of Naptowne glaciation is dated between 46,000 
and 37,000 B.C. (about 45,000 B.C.). Upper boundary placed about 
3,500 B.C. Naptowne records a major glacial cycle of about 40,000 years. 

Spatula-shaped end moraine is crossed by the Stirling Highway near 
Naptowne on Kenai Peninsula, Upper Crook Inlet area. 

Naranjo Formation 

Triassic: Northeastern New Mexico. 

G. 0. Bachman, 1953, U.S. Geol. Survey Oil and Gas Inv. Map OM-137. 
Sequence of interbedded brownish-red sandstone, siltstone, and shale. 
Thickness 15 to 64 feet. OverliE!S Chinle formation; underlies Ocate 
sandstone (new). Jurassic. 

R. IJ. Griggs ancl S. A. Northrop, 1!)5G, New Mexico Geol. Soc. Guidebook 

7th Field Conf., p. 134-135. In Sangre de Cristo Mountains, N. Mex., 
overlies Dockum group; unconformably underlies Ocate sandstone. Trias
sic. 

Named for exposures in cutbank near village of Naranjo, about 2 miles 
east of Ocate, Mora County. Present also at Turkey Mountains, 12 

· miles southeast of Ocate. 

Naranjo Formation (in Jacaguas Group) 

Eocene, middle : Puerto Rico. 
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E. A. Pessagno, Jr., 1960, Geology of the Ponce-Coamo area, Puerto Rico : 
Puerto Rico Econ. Devel. Adm. and Princeton Univ. Dept. Geology, 
p. 70-94. Consists of 13,000 feet of marine sediments. Divided into four 
members: Miramar (new), Coamo Springs limestone, Rio Descalabrado, 
and Guayo conglomeratic sandstone. In eastern part of Ponce quad
rangle, interfingers with and is overlain by Augustinillo formation (new). 

E. A. Pessango, Jr., 1960, Caribbean Geol. Conf. :, 2d, Mayagiiez, Puerto 
Rico, 1959, Trans., p. 83, 84. Thickness 13,000 feet; maximum exposed. 
Divided into four members: Los Puertos (new) at base, Coamo Springs, 
Rio Descalabrado, and Guayo conglomeratic sandstone (new). Inter
fingers with Augustinillo formation (new) in eastern part of Ponce 
quadrangle; also overlain in part by the Augustinillo in northeastern 
part of quadrangle. Footnote states that the Guayabal is currently 
called J acaguas group. 

Typically exposed along Camino Naranjo 1.1 kilometers east of .Juana 
Diaz. Extends approximately from Salinas to somewhat west of the 
Rio Guayo. 

tNarcissa Sandstone (in Cherokee Shale) 1 

Pennsylvanian: Northeastern Oklahoma. 

Original reference : S. Weidman, 1932, Oklahoma Geol. Survey Bull. 56, 
p. 24. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 102. Aban
doned by Oklahoma Geological Survey. Name inadvertantly given to 
unit termed Little Cabin sandstone. 

Named for town in Ottawa County. 

Narizian Stage 

Eocene, late: California. 

V. S. Mallory, 1953, (abs.) Jour. Paleontology, v. 27, no. 6, p. 903. Named 
as one of six stages, based on foraminiferal assemblages, in lower Terti
ary of California. Includes interval between Fresnian [Fresnoian] stage 
above and Ulatisian stage below. 

V. S. Mallory, 1959, Lower Tertiary biostratigraphy of the California 
Coast Ranges: Tulsa, Okla., Am. Assoc. Petroleum Geologists, p. 55-72, 
78-81, 96-98, :fig. 7, tables. Redefined to include Fresnian stage. Com
posed of two zones, basal Bulimina corrugata and upper Amphimorphina 
jenkinski J. a third zone may lie within predominantly arenaceous foram
inifer faunules just subjacent to Refugian stage. 

~Pype is taken at Point of Rocks, in sec. 2, T. 26 S., R. 18 E., in northwest
ern Kern County in Devils Den area-the typical Point of Rocks sand
stone with possible exception of basal 75 feet, plus Welcome member of 
Kreyenhagen formation, to a point below superjacent Wagonwheel for
mation. 

tNarragansett Basin Series1 

Pennsylvanian and Permian ( ?) : Rhode Island. 

Original reference: G. R. Mansfield, 1906, Harvard Coll. Mus. Comp. Zool
ogy Bull., v. 49, Geol. Ser., v. 8, no. 4, p. 99. 

Narragansett Basin. 

Narragansett Pier Granite 

Upper Pennsylvanian or post-Pennsylvanian: Southern Rhode Island. 
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D. R. Nichols, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-91. Name 
proposed for granite whose composition varies from granite to quartz 
monzonite. Typically reddish, medium-grained. Massive to gneissic. 
Texture variable with irregular patches of pegmatitic and aplitic ma
terial dispersed through granite. Contains schist inclusions locally. 
Intrusive into metamorphosed Pennsylvanian sedimentary rocks, also 
into Scituate granite gneiss and other gneissic rocks. Previously termed 
Boston Neck granite; also had been included with Sterling granite 
gneiss. 

Named from exposures along shore of Narragansett Bay south of Nar
ragansett Pier, Washington County. 

Narrow Canyon Limestone 

Upper Devonian and Lower Mississippian: Southern Nevada. 

M. S. Johnson and D. E. Hibbard, 1957, U.S. Geol. Survey Bull. 1021-K, 
p. 356, pls. 32, 33. Consists of dark-gray silty limestone well defined in 
beds less than an inch thick. Weathers into thin buff-colored plates 
and forms talus-covered slopes. 'l'hiclmess 175 feet at type locality. 
Conformably overlies Devils Gate (?) limestone in sharp contact ; under
lies Mercury limestone (new) with contact gradational. 

Type locality: In Narrow Canyon at southeast margin of the Atomic 
Energy Commission Nevada proving grounds area, Nye and Clark 
Counties. Well exposed about one-half mile from mouth of canyon in 
narrow, northwestward-trending b~md and are characterized by buff
colored slope-forming appearance. 

Narrows Chert (in Beekmantown Limestone} 1 

Lower Ordovician: Southwestern Virginia and southeastern West Virginia. 

Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept. 
Mercer, Monroe, and Summers Counties, p. 641-643. 

Type locality: On low spur of Wolf Creek Mountain, west of Mill Creek, 
south of 'Volf Creek and about 2.2 miles southwest of Narrows, Giles 
County, Va. 

Nash Marble Series1 (in Snowy Range Series) 

Precambrian: Southeastern Wyoming. 

Original reference: E. Blackwelder, 1926, Geol. Soc. America Bull., v. 37, 
p. 620, 623, 636. 

J. J. Runner, 1928, (abs.) Geol. Soe. America Bull., v. 39, no. 1, p. 202. 
Included in Snowy Range series (m~w). 

R. S. Aga1tston, 1951, V\'yoming Geol. Assoc. Guidebook 6th Ann. Field Conf., 
p. 130. Precambrian metamorphies consist of Anderson phyllite, Deep 
Lake metaquartzite, French slate, Heart metagraywacke, Headquarters 
schist, Nash marble series, Seminoe formation, and Towner greenstone. 

Exposed on west branch of Nash Fork, Medicine Bow Mountains. 

tNashaquitsa Series1 

Pleistocene: Southwestern Massachusetts. 

Original reference: N. S. Shaler, 1888, U.S. Geol. Survey 7th Ann. Rept., 
p. 303-363. 

At Nashaquitsa Cliffs, on south shorE· of Marthas Vineyard. 
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Nash Creek Formation 

Oligocene, upper: West-central Louisiana. 

H. V. Andersen, 1960, Louisiana Dept. Conserv., Geol. Bull. 34, p. 104 (:fig. 
18), 105 (fig. 19), 106-107. Proposed for gray to chocolate-brown car
bonaceous and micaceous bentonitic clays containing fossil leaf im
pressions and occasional lenses of pure bentonite and sand which overlie 
Sandel formation. Thickness about 35 feet at type locality. Underlies 
Catahoula formation. Alternate type locality noted. 

H. V. Andersen, ed., 1960, Type localities project unit 1: Baton Rouge, La., 
Soc. Econ. Paleontologists and Mineralogists, Gulf Coast Section, 
p. [ 40-42]. Upper Oligocene. 

Type locality: Cut bank on west side of Nash Creek and adjacent K. C. S. 
Railroad cut near center of NE 14 sec. 6, T. 4 N., R. 10 W., Sabine Parish. 
Alternate type locality: Gully which heads on west side of U.S. Highway 
171, 0.3 mile south of Hodges Gardens main entrance (NW 14SEl;4 sec. 31, 
T. 5 N., R.10 W.). 

Nashoba Formation 
Carboniferous: Eastern Massachusetts. 

L. W. Currier and R. H. Jahns, 1952, Guidebook for :field trips in New 
England: Geol. Soc. America, p. 106-108, 110. Name proposed for thick 
section of metamorphic rocks referred to by Emerson (1917) as Bolton 
gneiss and "gneisses and schists of undetermined age." Consists of 
biotite paragneiss and schist with amphibolite beds and marble lenses. 
Name credited toW. R. Hansen (unpub. ms.). 

W. R. Hansen, 1956, U.S. Geol. Survey Bull. 1038, p. 1, 31-39, pl. 1. Gneis
sic formation moderately to strongly feldspathized. Youngest metasedi
mentary rock in area. Grades downward into mica schist facies of 
·worcester formation through an amphibolitic transition zone. Outcrop 
breadth several miles ; although breadth of outcrop may be due in part 
to multiple folding, the formation is probably at least 5,000 feet thick. 
Gospel Hill gneiss (new) may be granitized facies of Nashoba. 

Named for exposures in valley of Nashoba Brook in Maynard and West
ford quadrangles. Well exposed near town of Bolton. 

tNashua MarP 

Pliocene, lower : Northeastern Florida. 

Original reference: G. C. Matson and F. G. Clapp, 1909, Florida Geol. Sur
vey 2d Ann. Rept., p. 128-133, table opposite p. 50. 

Named for exposures on St. Johns River near Nashua, Putnam County. 

tNashville Group1 

Middle and Upper Ordovician: Western, central, and eastern Tennessee. 

Original reference: J. M. Safford, 1851, Am. Jour. 'Sci. 2d., v. 12, p. 353, 
356-357. 

C. W. Wilson, Jr., 1948, Tennessee Div. Geology Bull. 53, p. 11 (footnote), 
geol. map. Nashville group of .Safford (1851, 1856) 'is redefined to 
include strata of the Hermitage, Bigby, Cannon, and Catheys formations 
and to exclude strata of the Leipers, Arnheim, and Fernvale formations. 
Thus, name Nrushville group will replace name Trenton group o.f New 
York, which has been used in general for these four formations. Under
lies Maysville group; overlies Stones River group. Age given on map as 
Ordovician. 
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W. H. Twenhofel and others, 1954, Geol. Soc. America Bull., v. 65, no. 3, 
chart 2 (column 43). Age shown on correlation chart as Trentonian
Edenian. 

Named for Nashville. 

1 Nashville Slate1 

Ordovician: Northwestern Georgia. 

Original reference: ,V. Svencer, 1891, Georgia Geol. Survey h;t Revt. 
Prog., p. 112. 

tNasina Series1 or Group1 

Precambrian and Paleozoic: Eastern Alaska. 

Original reference: A. H. Brooks, 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 7, p. 465-467,478,483. 

Occurs only on lower White River up to about mouth of Ladue Creek. 
[Nasina in Tanana native name for ·white River.] 

Nassau Form_a;tion 

Nassau Beds1 

Lower Cambrian: Eastern New York and western Vermont. 

Original reference: R. Ruedemann, 1!H4, New York S1tate Mus. Bull. 169, 
p. 67-70. 

Rudolf Ruedemann, 1942, New York State Mus. Bull. 327, p. 59, 60. Nassau 
quartzite, as well as basal quartzite of older areas in Appalachian geo
syncline, is unfossiliferous. Nassau beds have yieded only Oldhamia,, a 
worm trail. It is probable that Nassau quartzite and all basal quartzites 
throughout Appalachian geosyncline are Precambrian south from Ran
dom quartzite in Newfoundland. Burden iron ore is definite horizon 
between N as sa u beds and Schodack beds. 

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, p. 38-46, pl. 2. For
mation described in Castleton quadrangle where it is part of Taconic 
sequence. The 2,000- to 4,000-foot 'J~aconic sequence crops out in Taconic 
Range and slate belt. Thick phyllite, quartzite, and grit that underlies 
Taconic Range was formerly considered Upper Ordovician and was 
called Berkshire schist. Because of its relation to Cambrian slates of 
slate belt and its similarity to Nassau formation of New York, it is 
here mapped as Nassau formation. Thickness at least 1,000 to 3,000 feet. 
Includes Bird Mountain grit as facies ; main body of Bird Mountain is 
probably 500 feet thick. Presumably lies beneath Bomoseen grit. Rec
ognized that Nassau formation of Castleton area probably includes, in 
addition to rocks equivalent to typical Nassau of eastern New York, 
strata not exposed but presumably underlying typical Nassau. Lowest 
beds in Nassau of Castleton area are probably those on eastern flank of 
Taconic Range. In general, it is thought that successively younger beds 
crop out in westerly direction until the Bomoseen and Mettawee are 
encountered. Probable that Nassau as mapped here includes younger 
rocks that are not sufficiently we·ll exposed to be recognizable in the 
field. In addition to large mass of probable Normanskill formation dif
ferentiated on map in township of Middleton, there may be other un
differentiated strata of Normanskill age in the Nassau. Some Mettawee 
and Bomoseen have probably not been recognized in Nassau terrane. It 
is not likely that Nassau as mapped here includes Schodack, Eddy Hill, 
or Zion Hill strata. Probably late Precambrian. 
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Theodore Arnow, 1951, New York Water Power and Control Comm. Bull. 
GW-25, p. 8 (table 1), 9-11, pl. 2. Formation described in Columbia 
County where it consists chiefly of greenish or reddish and greenish 
shale, interbedded with thin layers of quartzite or grit; some massive 
greenish quartzite present. Thickness about 785 feet. Underlies Scho
dack formation. Lower Cambrian. 

D. W. Fisher, 1956, Internat. Geol. Cong., 20th, Mexico, Cambrian Sym
posium, p. 337-338. Nassau beds (Ruedemann, 1914) were first dis
tinguished by Dale (1904, U.S. Geol. Survey Bull. 242) as divisions A 
to E of Rensselaer County. Ruedemann (1932, New York State Mus. 
Bull. 285) placed formation wholly beneath Bomoseen grit implying that 
Nassau was older than any Lower Cambrian unit in Washington County. 
Later Ruedemann (1942) suggested ,that the Nassau, w,hich has yielded 
no fossils except controversial Oldhamia represented late Precambrian 
and that local superjacent Burden iron ore was residual soil which 
accumulated during Lipalian interval. Interpretation proposed here is 
that Nassau is facies of Mettawee and Bomoseen and Burden iron ore 
is post-Lower Cambrian regolith. It is anomalous that no Nassau has 
been reported in "\Va,shington Oounty and no Mettawee south of :that 
county. This led to supposition that underlying reason may lie in 
contemporaneity of the two units. Also likely that some of what bas 
been mapped as Nassau may be red and green shale facies (equivalent 
to red slates of Washington County) of Middle Ordovician Normanskill 
formation which has been thrust westward. 

Named for exposures in Nassau, Rensselaer County, N.Y. 

Katapoc Formation1 

Eocene: Central Washington. 

Original reference: E. Houghland, 1932, Northwest Sci., v. 6, no. 2, p. 68. 

Occurs about 11 miles north of Leavenworth, Chelan County, and about 
15 miles east of crest of Cascade Mountains, Natapoc Mountain. 

Natchez Formation1 

Pleistocene, lower: Southwestern Mississippi. 

Original reference: T. C. Chamberlin, 1896, Am. Geologist, v. 17, p. 108-109. 

M. M. Leighton and H. B. Willman, 1950, Jour. Geology, v. 58, no. 6, p. 614. 
Natchez formation is a Pleistocene valley-train deposit as interpreted by 
Chamberlain ( 1896), and Chamberlain and Salisbury ( 1906, Textbook 
of geology, v. 3). J,t i'S separate from and younger than Lafayette-ty11e 
gravel. 

H. N. Fish, 1951, Jour. Geology, v. 59, no. 4, p. 337 (fig. 3), 341. Elevations 
show that Natchez formation has been uplifted approximately 250 feet 
with respect to alluvial plain. Leighton and Willman did not give evi
dence from their study which permitted them to call Natchez a Pleisto
cene valley train or the particular glacial stage during which the forma
tion was deposited. In this report, "Natchez formation" is considered 
sand facies of Bentley formation and the uplift has taken place since 
Yarmouth time. 

Named for occurrences near Natchez, Adams County. 

Natchez Pass Formation (in Star Peak Group) 

Middle and Upper 'l'riassic: North-central Nevada. 

S. "\V. Muller, H. G. Ferguson, and R. J. Roberts, 1951, Geology of the 
Mount Tobin quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map 
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[GQ-7]; 1951, Geology of the Winnemucca quadrangle, Nevada: U.S. 
Geol. Quad. Map [GQ-11]. Light- and dark-colored massive dolomite 
and limestone in varying proportions. About 200 feet of basic lava 
flow and volcanic breccia generally present about 400 feet above base. 
Locally massive dark-brown siliceous conglomerate with some siliceous 
massive slate about 200 feet below top. Thin lenses of clastic rocks in 
places. Thickness at type locality 1,G50 feet; about 1,000 feet in Sonoma 
Range. Conformably overlies Prida formation (new) ; underlies Grass 
Valley formation. 

R. E. Wallace and others, 1959, U.S. Geol. Survey Mineral Inv. Field 
Studies Map MF-220. Upper formation in Star Peak group. In Buffalo 
Mountain quadrangle, comprises lower and upper members. Lower 
member, predominantly massive gray limestone and ·dolomite in basal 
vart and altered andesitic volcanic flows, tuff, and breccia, including 
argillite and siltstone in upper part. is 1,000 to 1,500 feet thick. Upper 
member, thin- to thick-bedded imptue limestone in basal part and mas
sive gray limestone in upper part, is about 1,000 feet thick. Overlies 
Prida formation; underlies Grass Valley formation. Middle and Upper 
Triassic. 

Type locality: Natchez Pass, East Range, Winnemucca quadrangle. 

Katick Arkose1 

Carboniferous : Eastern Rhode Island. 

Original reference: A. F. Foerste, 1899, U.S. Geol. Survey Mon. 33, p. 253-
256, 375-376, 383-385. 

Exposed along steep hill face from Natick, Kent County, for 2% miles 
northward into Cranston, Providence County. 

N"atick Granite1 

Lower Paleozoic(?) :Massachusetts. 

Original reference: W. 0. Crosby, 1880, Boston Soc. Nat. History Occa
sional Papers 3. 

Natick, Middlesex County. 

National Sandstone1 

Precambrian (Keweenawan) :Northern Michigan. 

Original reference : S. H. Broughton, 1863, Remarl{S on the mining interest 
and details of the geology of Ontonagon County, pamph. of 24 p., with 
map : Philadelphia, 1863, p. 21, map. 

Well exposed in creek on National Location, Ontonagon County. 

Nation River Formation1 

Pennsylvanian ( ?) : Central eastern Alaska. 

Original reference : A. H. Brooks and L. M. Prindle, 1908, Geol. Soc. America 
Bull., v. 19, p. 294. 

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, p. 704, 
pl. 1. Largely terrigenous in origin. 

Helmuth Wedow, Jr., 1954, U.S. Geol. Survey Circ. 316, J). 5, 6, pl. 1. Aggre
gate thickness of between 5,000 and 6,000 feet in Eagle-Nation area. 
Underlies Tankandit limestone. 

Well exposed along Yukon River a few miles below Eagle and from Mon
tauk Bluff to below mouth of Nation River. 
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Natsy Member (of Deese Formation or Group) 

Pennsylvanian (Des Moines Series) : Central Oklahoma. 

C. W. Tomlinson, 1937, Ardmore Geol. Soc. [Guidebook] Field Trip, March 
13, p. 1-2, geol. map; C. W. Tomlinson and William McBee, Jr., 1959, 
in Petroleum geology of southern Oklahoma, v. 2 : Tulsa, Okla., Am. 
Assoc. Petroleum Geologists, p. 6 (fig. 2), 35-36. Proposed to replace 
preoccupied name Hollis as used on map by Guthrey and Milner in 1933. 
Most distinctive bed of member comprises from 4 to 6 feet of impure 
silty ferruginous brown massive limestone ; 40 to 50 feet above this bed 
is thinner bedded calc~reous sandstone of similar thickness ; at type lo
cality, both units are partly conglomeratic, containing small variegated 
pebbles, chiefly of limestone. Overlies Williams member; underlies Con
federate member of Hoxbar formation. 

Type locality: On allotment of Natsy Noella in N%SW 14SW1,4 and 
S%NW~NW';4 sec. 27, T. 5 S., R. 2 E., Carter County. 

Natural Bridge Limestone1 

Age(?): New York. 

Original reference: W. W. Mather, 1843, Geology New York, v. 1, pl. 45. 

Occurs from Monticello, Sullivan County, to Croton River near Bulls 
Bridge, Westchester County. 

tNatural Bridge Limestone1 

Middle and Upper Cambrian and Lower Ordovician : Central western Vir
ginia. 

Original reference: H. D. Campbell, 1905, Am. Jour. Sci., 4th, v. 20, 
p. 445-447. 

Natural Corral Member1 (in Belvidere Formation) 

Lower Cretaceous (Comanche Series) : Central Kansas. 

Original reference : W. H. Twenhofel, 1924, Kansas Geol. Survey Bull. 9, 
p. 31-32. 

Exposed at Natural Corral, a box canyon about 5 miles southwest of 
Marquette, McPherson County, in NW~ sec. 5, T. 18 S., R. 5 W. 

Naturita Formation (in Dakota Group) 

Lower to Upper Cretaceous: Southwestern Colorado. 

R. G. Young, 1959, Rocky Mountain Assoc. Geologists 11th Field Conf., 
Sy.mpos'ium, p. 17, 21, figs. 2, 3; 1960, Am. A1ssoc. Petroleum Geologists 
Bull., v. 44, no. 2, p. 156-194. Carbonaceous unit consisting of con
glomeratic sandstone, carbonaceous mudstone, carbonaceous shale, coal, 
littoral marine sandstone, and thin tongues of Mancos shale. Through
out much of the area, basal unit is a white to light-gray (on fresh sur
faces), buff (on weathered surfaces) thin (5 to 15 feet) conglomeratic 
sandstone which disconformably overlies Cedar Mountain formation. In 
much of the area, a similar sandstone, about 20 feet thick, occurs higher 
in formation above as much as 45 feet of carbonaceous deposits. Upper 
part of formation of gray to black silty carbonaceous mudstone with 
lenses of conglomerate, sandstone, shale, and coal, about 100 feet thick. 
All of the formation in eastern part of the area is of Early Cretaceous 
age, but upper part in western part of the area is of Late Cretaceous age. 
Underlies Mancos shale. 

Named for exposures near Naturita in southwestern Colorado. In Grand 
Junction area, Garfield, Mesa, and Delta Counties. 
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Naugatuck Sandstone (in Kanawha 1Formation) 1 

Pennsylvanian: Southern West Virginia. 

2691 

Original reference: R. V. Hennen and D. B. Reger, 1914, West Virginia 
Geol. Survey Rept. Logan and Mingo Counties, p. 163. 

Named for Naugatuck, Mingo County. 

tNaugus Head Series1 

Age(?) :Eastern Massachusetts. 

Original reference: W. 0. Crosby, 1877, Geol. map of eastern Mass. 

·wen developed on Naugus Head promontory on Marblehead shore, Boston 
region. 

tNaushon Series1 

Pleistocene: Southeastern Massachusetts. 

Original reference: N. S. Shaler, 1888, U.S. Geol. Survey 7th Ann. Rept., 
p. 303-363, map. 

Occurs on island of Naushon and also on Marthas Vineyard. 

Navajo Sandstone (in Glen Canyon Group) 1 

Upper Triassic ( ?) and Jurassic: Northern Arizona, western Colorado, 
southeastern Nevada, northwestern New Mexico, and southeastern Utah. 

Original reference: H. E. Gregory, 1915, Am. Jour. Sci., 4th, v. 40, p. 102, 
112. 

A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., 1936, U.S. Geol. Survey 
Prof. Paper 183, p. 5-6, pls. Overlies Kayenta formation, lower boundary 
arbitrary; underlies Carmel formation of San Rafael group. Forms 
wedge with thick part to southwest in Nevada and thin edge in western 
Colorado. Not known to enter New Mexico. Thickness more than 2,000 
feet in southeastern Arizona and adjacent Nevada. Believed that typical 
Nugget is equivalent to the Navajo. 

H. E. Thomas and G. H. Taylor, 1946, U.S. Geol. Survey Water-Supply 
Paper 993, p. 20, 23-24, table facin~~ p. 18. Described in Cedar City and 
Parawan Valleys, Utah. In Coal Creek Canyon. section is 1,100 feet thick 
and overlies Chinle formation. Between the shaly sandstones and sandy 
shales that are typical of the Chinle and the massive beds that are 
clearly identifiable as Navajo, ther1~ is a transition zone several hundred 
feet thick which might doubtfully be included in either formation. This 
transition zone, represented in Coal Creek Canyon section by beds 26 
to 30, is assigned to Chinle; although the lower strata (bed 26 and 
much of bed 27) are quite similar to typical Navajo, the intervening shaly 
beds are not acceptable as part of that formation. As identified in Coal 
Creek Canyon the Navajo is thinner than in other parts of southern 
Utah. Underlies equivalent of Carmel formation. 

R. K. Grater, 1948, Am. Jour. Sci., v. 248, no. 5, p. 311-318. Described in 
Zion National Park where it is about 2,100 feet thick; overlies Kayenta 
formation and underlies Carmel formation. Includes Temple Cap member 
(new) at top. Believed that basal Navajo and uppermost 200 feet, 
Temple Cap member, had their origin in water. Middle Jurassic(?). 

H. E. Gregory, 1950, U.S. Geol. Survey Prof. Paper 220, p. 51 (table), 81-89. 
Described in Zion Park region where it is 1,200 to 2,200 feet thick. Over
lies Kayenta formation with loeal unconformity, and unconformably 
underlies Carmel formation of San Rafael gr.oup. Consists of light-
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creamy-yellow, white, pinkish, and buff, highly crossbedded sandstone; 
Temple Cap member present at top. Jurassic (?). 

H. J. Bissell, 1952, Am. Assoc. Petroleum Geologists Bull., v. 36, no. 4, 
p. 596-597, 598. In Strawberry Valley quadrangle, Utah, Navajo is 
1,240 feet thick and underlies Twin Creek limestone. Unit can be mapped 
almost continuously from Duchesne River area into northeastern part of 
quadrangle. Jurassic. 

S. J. Reber, 1952, Utah Geol. Soc. Guidebook 7, p. 105-106. Overlies Chinle 
in Beaver Dam Mountains, Utah. 

W. H. Easton and others, 1953, Am. Assoc. Petroleum Geologists Bull., 
v. 37, no. 1, p. 145 (fig. 2). On correlation chart of recommended re
vision of stratigraphic units in Great Basin, Navajo sandstone replaces 
Aztec sandstone in southeastern Nevada. 

Paul Averitt and others, 1955, Am. Assoc. Petroleum Geologists Bull., v. 39, 
no. 12, p. 2520, 2521. Base redefined in Cedar City area, Utah. In this 
area, Navajo includes Shurtz sandstone tongue (new), which lies 410 
to 720 feet below base of Navajo sandstone as mapped by Thomas and 
Taylor (1946) and as accepted in this report. In section along Coal 
Creek measured by Thomas and Taylor, the Shurtz is designated as 
units 26 and 27 in the Chinle. In the section as republished by Gregory 
(1950, Utah Geol. and Mineralog. Survey Bull. 37) tongue appears as 
units 21 and 22 in the Chinle. Although Thomas and Taylor's section 
shows the Shurtz tongue as a separate unit lying below base of Navajo, 
Gregory mapped base of Shurtz as base of Navajo but did not note the 
change on republished section. In Kanab area, Navajo includes Lamb 
Point tongue (new), a name applied to rocks classified as Wingate by 
Gregory (1950) ; hence, term Wingate is eliminated in Kanab area. In 
their respective areas of outcrop, Shurtz and Lamb Point tongues are 
overlain by complementary tongues of Kayenta-Cedar City tongue 
(new) in Cedar City area and Tenney Canyon tongue (new) in Kanab 
area. Jurassic and Jurassic ( ? ) . 

Extensively exposed in Navajo country. First described on Navajo Indian 
Reservation, Ariz. 

tNavajo shales1 

Upper Cretaceous: New Mexico. 

Original references: C. R. Keyes, 1915, Iowa Acad. Sci. Proc., v. 22, p. 257; 
1915, Conspectus of geologic formations of New Mexico. Des Moines, 
Robert Henderson, State Printer, p. 2, 10. 

In San Juan region. 

Navarro Group1 or Formation 

Upper Cretaceous (Gulf Series) :Eastern Texas. 

Original reference: B. F. Shumard, 1862, Boston Soc. History Pr?c., v. 8, 
p.l89. 

L. W. Stephenson, 1941, Texas Univ. Bur. Econ. Geology Pub. 4101, p. 641, 
pls. Group comprises (ascending) Neylandville marl, Nacatoch sand, 
Corsicana marl, Kemp clay, and Escondido formation. Overlies Taylor 
marl; underlies Midway group. Discussion of larger invertebrate 
fossils of Navarro group. 

D. L. Frizzell, 1954, Texas Univ. Bur. Econ. Geology Rept. Inv. 22, p. 49-53. 
Restricted to exclude Neylandville marl which is reallocated to Taylor 
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group. As restricted group comprises (ascending) Nacatoch sand, Cor
sicana marl, Kemp clay, and Escondido clay. Foraminifera described. 

Named for occurrence in Navarro County. 

tNavasota Beds1 

Miocene and Pliocene : Eastern Texas. 

Original reference: W. Kennedy, 1893, Texas Geol. Survey 4th Ann. Rept. 
pt. 1,p.9-15, 43-44. 

Named for Navasota, Grimes County. 

Navesink Formation (in Monmouth Group) 

Navesink Marl (in Monmouth Group) 1 

Navesink Member (of Monmouth Formation) 

Upper Cretaceous: New Jersey and Delaware. 

Original references: W. B. Clark, 1894, New Jersey Geol. Survey Ann. Rept. 
1893, p. 336-337; 1894, Jour. Geology, v. 2, p. 161-177. 

vV. B. Spangler and J. J. Peterson, 1950, Am. Assoc. Petroleum Geologists 
Bull., v. 34, no. 1, p. 8 (fig. 4), 40-49. Rank reduced to member status 
in Monmouth formation. In Monmouth County, N.J., attains thickness of 
30 feet; in southern part of State only about 5 feet. Consists of black 
to green glauconite containing varying amounts of sand and clay. Base 
is marked by fossil z.one wbich in places i~s distinctly divisible into three 
parts; an upper Gryphaea, a middle Exogym, and a lower Belernnitella; 
at other places, zone is represented by a single bed. Toward the top1 
Navesink passes into darker layer which contains less glauconite and 
more ~sandy clay and is in some places micaceous. ·Trans'ition il}fto over
lying Red Bank member gradual, though locally, top of Navesink is 
marked by conspicuous bed of large fossiliferous concretions. Strati
graphically above Mount Laurel member of Matawan formation. Geo
graphically extended into Delaware where it is present in Chesapeake 
and Delaware Canal. It is believed that Carter (1937) identified Nave
sink beds as being Mount Laurel-Marshalltown in several of his sections 
in Canal. 

S. K. Fox, Jr., and R. K. Olsson, 1955 [abs.] Jour. Paleontology, v. 29, no. 4, 
p. 736. Upper Cretaceous Navesink, Red Bank, and Tinton are forma
tions with distinct microfaunas indicating time differences. Stratigraphic 
evidence indicates unconformity between Cretaceous and Tertiary for
mations. Hornerstown rests successively from northeast to southwest 
on Tinton, Red Bank, and Navesink. 

H. W. Miller, Jr., 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 4, 
p. 722-736. Discussion of Cretaceous-Paleocene boundary in New Jersey. 
Presence of a "middle greensand" between Navesink (Cretaceous) and 
Hornerstown formation recognized; it is suggested that this is south
westward extension of Red Bank formation (Cretaceous). 

R. K. Olsson, 1960, Jour. Paleontology, , .. 34, no. 1, p. 2-3, 4 (fig. 2). Under
lies Sandy Hook member of Redbank formation. 

J. P. Minard and J. P. Owens, 1960, U.S. Geol. Survey Prof. Paper 400-B, 
p. B184, B185. Formation in Monmouth group. Overlies Mount Laurel 
sand; underlies Red Bank formation. Average dip SE 35 feet per mile. 
Thickness 10 to 40 feet. Thickens in outcrop to northeast. 
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Extensively developed throughout Navesink Highlands, Monmouth County, 
in vicinity of village of Navesink and along north bank of Navesink 
River. 

Naylor Ledge Formation1 or Limestone 

Lower Ordovician: Northwestern Vermont, and southeastern Quebec, 
Canada. 

Original reference: H. W. McGerrigle, [1931], Vermont State Geologist 17th 
Rept., p. 182, 184, 185. 

J. A. Dresser and T. C. Denis, 1944, Quebec Dept. Mines Geol. Rept. 20, 
v. 2, p. 396, 399. Overlies Hastings Creek limestone; underlies Luke Hill 
limestone. Thickness 30 feet. Phillipsburg series. Beekmantown. 

Exposed from northern part of St. Albans quadrangle, Vermont, across 
international border for about 20 miles into Quebec. 

Nazlini shales1 

Upper Triassic: Northeastern Arizona, Colorado, and Utah. 

Original reference: C. R. Keyes, 1922, Pan-Am. Geologist, v. 38, p. 250, 337. 

Charles Keyes, 1936, Pan-Am. Geologist, v. 65, no. 1, p. 63 (table). Under-
lies Leroux limestones ; overlies Lukachukai sandstone. 

Typically exposed on Nazlini Creek, south of Chinle and northwest of Fort 
Defiance, Ariz. 

Neabsco Run Diorite1 

Precambrian ( ? ) : N ortheaster!l Virginia. 
Original reference: J. T. Lonsdale, 1927, Virginia Geol. Survey Bull. 30. 

Crops out 1 mile northeast of Minnieville post office and 5 miles northwest 
of Dumfries, along Neapsco [Neabsco] Run, Prince William County. 

Neahga Shale1 (in Clinton Group) 

Middle Silurian: Western New York, and Ontario, Canada. 

Original reference : J. T. Sanford, 1933, Geol. Soc. America Bull., v. 44, no. 
1, p. 194. 

Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 34-36. Discussion 
of Clinton group of western and central New York. Neahga shale, in 
lower part of group, is about 6 feet thick at type locality. Upper 5% feet 
consists of smooth slightly silty slightly calcareous green platy shale. 
Typical Neahga grades downward into silty sandy calcareous green shale. 
Overlies ":Choroid .sandstone ; underlies Reynales limestone. 'Vas •termed 
Furnaceville shale by Williams (1919). 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map and 
Chart Ser. 1. Ontarian stage, Niagaran series, Middle Silurian. 

Exposed in Niagara Gorge. Term Neahga means Niagara River. 

Nealmont Limestone or Formation 

Middle Ordovician (Trentonian) : Central and south-central Pennsylvania, 
western Virginia, and eastern 'Vest Virginia. 

G. M. Kay, 1941, (abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, p. 1969. 
Name applied to a limestone in Trenton group. Includes type Rodman, 
Lemont, and Center Hall. Thiclmess 65 to 135 feet; maximum in type 
section. 

G. M. Kay, 1943, Econ. Geology, v. 38, no. 3, p. 191, 192, 195. Uppermost 
unit is Rodman member. Much of unit was previously termed Lowville. 
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Part was included in Lemont memuer of Carlim limestone in Tyrone 
district. 

G. M. Kay, 1944, Jour. Geology, v. 52, no. 1, fig. 2; 1944, Jour. Geology, 
v. :32, no. 2, p. U7-109. Ineludes Ouk Hall member· (new) at base and 
redefined Center Hall member in middle. Two thick metabentonitic clays 
defining upper 20 feet of Oak Hall in western Penns Valley are only ones 
definitely placed in Nealmont of Pennsylvania. In type section, base is 
3-foot ledge of dark coarse-textured impure limestone disconformably 
overlying Stover member of Benner limestone ; top is thick ledge of 
dark-brown-weathering fossiliferous limestone underlying cobbly basal 
beds of Salona limestone. Upper contact is essentially conformable. 
Regional unconformity at base; unit overlies successively older units 
southeastward. In Bellefonte district, Oak Hall is absent and Center 
Hall fills channels in underlying Valentine member of Curtin limestone. 
Derivation of name. 

Marshall Kay, 1956, Geol. Soc. America Bull., v. 67, ~o. 1, p. 78, 87-89, 95, 
97, 103. Geographically extended to West Virginia and Virginia. Grades 
directly into Moccasin formation southeastward. Changes from dom
inantly argillaceous Moccasin facies in southeast to typical Nealmont 
limestone facies in northeast. Formation underlies Onego member (new) 
of Salona formation in West Virginia. 

Type section: At Union Furnace, Huntingdon County, Pa. Named for 
village of Nealmont in Blair County, Pa., 2 miles east of Tyrone. 

Nealmontian Stage 

Middle Ordovician (Trentonian) : Eastern North America. 

Marshall Kay, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 8, 
p. 1412. Stage in lower Trentonian. Extends from base of Trentonian. 
Equivalent to Rocklandian and Kirkfieldian stages. 

Marshall Kay, 1960, Internat. Geol. Cong., 21st Copenhagen, pt. 7, p. 30. 
Suggested that term Nealmontian stage be applied to Rocklandian and 
Kirkfieldian substages and that succeeding stage be called Shermanian to 
include Shorehamian and Denmarkian substages. 

Name derived from Nealmont, Blair County, Pa., for which Nealmont lime
stone is named. 

Nealranch Formation 

Permian (Wolfcamp Series) : Southwestern Texas. 

C. A. Ross, 1959, Washington Acad. Sci. Jour., v. 49, no. 9, p. 299, 300, 301; 
1960, Cushman Foundation for Foraminiferal Research Contr., v. 11, no. 
4, p. 120. Embraces upper part of beds originally called 'Volfcamp by 
Udden (1917). Unconformably underlies Lenoxhills formation (new). 
In 'Volf Camp Hills the Nealranch, 300 to 470 feet thick, unconformably 
overlies gray limestone and contains oldest 8chwager·ina and Pseudo
schwagerina faunas thus far discovered in Glass Mountains. Boundary 
between Permian and Pennsylvanian systems is taken at this unconform
ity. [Name also spelled Neal Ranch.] 

Type locality: In Wolf Camp Hills one-fourth mile west of Hill 5060, 
northeast of Marathon, Brewster County. 

tNebo1 (Formation) 

Lower Ordovician: Southern Oklahoma. 

Original reference: C. E. Deck€!1', 1930, Am. Assoc. Petroleum Geologists 
Bull., v. 14, no. 12, p. 1495. 

7174-954-vol. 2-<GG--79 
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C. C. Branson, 1057, Oklahoma Geology Notes, v. 17, no. 11, p. 108. Aban
doned uy Oklahoma Geological Survey. Name preoccupied. Unit now 
termed Oil Creek formation. 

Named for village in Murray County. 

Nebo Quartzite or Sandstone (in Chilhowee Group) 1 

Nebo Quartzite Member (of Erwin Formation) 

Lower Cambrian(?) : Eastern Tennessee and western North Carolina. 

Original reference : A. Keith, 1895, U.S. Geol. Survey Geol. Atlas; Folio 16, 
p. 3. •) 

G. W. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, 
p. 272-273. Precambrian Big Butt quartzite (new) is named from the 
Big Butt, northeast culmination of Bald Mountains, where massive white 
quartzite and interbedded green argillite and fine-grained arkosic quartz
ite are enclosed in syncline; Keith (1905, U.S. Geol. Survey Geol. Atlas, 
Folio 118) named the quartzite Nebo and the softer beds Murray shale, 
which are names that properly should be applied only to lower Cambrian 
formations. 

S. S. Oriel, 1950, North Carolina Div. Mineral Resources Bull. 60, p. 12 
(table 3). Two sets of formation names for I.1ower Cambrian clastic 
rocks are in use in eastern '.rennessee and western North Carolina (table 
3). Northeast Tennessee names, Unicoi, Hampton, and Erwin, are used 
in this report for same rocks which Keith (1904, U.S. Geol. Survey Geol. 
Atlas, Folio 90) and Stose and Stose (1947, Am. Jour. Sci., v. 245) named 
Cochran, Nichols, Nebo, Murray, and Hesse, all defined by Keith (1895) 
in Chilhowee Mountain area, Blount and Sevier Counties, Tenn. Hot 
Springs area lies midway between type localities for each group of names. 
Unicoi formation as used here includes Nebo quartzite. 

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 1, pls. 8, 13; pt. 
2, p. 29. Because of poor base map on which he bad to work Hayes 
(1895, U.S. Geol. Survey Geol. Atlas, Folio 20) made error in tracing 
units from Hiwassee River to Ocoee River; what he mapped as Nebo 
sandstone near Hiwassee River, he mapped as Cochran conglomerate 
near Ocoee River. The small area that Hayes mapped as Starr conglom
erate on Little Mountain and Sugar Loaf near Parksville is white 
Soclit7ms-bearing quartzitic sandstone and belongs to either Nebo or 
Hesse sandstone. Nebo sandstone (Cambrian) is mapped in present 
report. 

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 964. 
U.S. Geological Survey restricts beds classed as Cambrian to those for 
which paleontological data are available. Chilhowee group as a whole 
is classed as Cambrian and Precambrian (?). Helenmode formation at 
top of group is Cambrian and remaining unfossiliferous formations [in
cluding Nebo quartzite] are termed Precambrian(?). 

R. B. Neuman and R. L. \Vilson, 1960. U.S. Geol. Survey Geol. Quad. Map 
GQ-131. Nebo quartzite described in Blockhouse quadrangle, Tennessee, 
where it is 300 feet thick. Overlies Nichols shale; underlies Murray 
shale. Lower Cambrian ( ?) . 

P. B. King and H. W. Ferguson, 1060, US. Geol. Survey Prof. Paper 311. 
p. 28 (table), 33, 43. In northeasternmost Tennessee, considered basal 
member of Erwin formation. Consists of several beds of white or gray 
vitreous quartzite that, in most places, contain alnmdant ScoUtllms. In-
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dividual beds, 10 to 100 feet thi<.:k, are separated by shale similar to those 
in overlying Murray member. Lower Cambrian. 

Named for Mount Nebo S11rings on Chilhowee Mountain, Blount County, 
Tenn. 

tNebraska Beds1 

Miocene : Nebraska. 

Original reference: W. B. Scutt, 1894, Geol. Soc. America Bull., v. 5, p. 594-
595. 

Named for State of Nebraska. 
t N ebraslm Conglomera te1 

Precambrian (Keweenawan) : Northern Michigan. 
Original reference: A. C. Lane, 1011, Michigan Geol. and Biol. Survey Pub. 

6, geol. ser. 4, p. 588, fig. 52. 
Probably named for occurrence in old Nebraska mine (which later became 

the Caledonia mine), Ontonagon County. 

Nebraska Till 

Pleistocene (Nebraskan) : Kansas. 

J. C. Frye and A. B. Leonard, 1052, Kansas Geol. SurYey Bull. 99, p. 52 
(fig. 2), 53, 55, 56-58. In Kansas, de110sits of Nebraskan stage are classed 
in three formations: David City, Nebraska till, and Blanco (which in
cludes Holdrege and Fullerton members). At Iowa Point section, Don
iphan County, Nebraska till is 7 feet thick: overlies David City formation 
and underlies Kansas till. Nebraska till is earliest recognized glacial 
deposit in Kansas. Nebraska uses Nebraskan till for till of same age in 
Nebraska. 

Nebraskan Glaciation 

Nebraska(n) Drift/ Till 

Nebraskan Stage, Age 

Nebraskan stage of glaciation1 

Pleistocene: Mississippi Valley. 

Original references: B. Shimek, 1909, GE!Ol. Soc. America Bull., v. 20, p. 408; 
1910 Science, new ser., v. 31, p. 75-76. 

J. C. Frye and A. B. I .. eonard, 1952, Kansas Geol. Survey Bull. 99, p. 24 
(fig. 1), 34, 38. 52 (fig. 2), 53, 55. Nebraskan is earliest age (stage). 
Followed by Aftonian age (stage). In Kansas, deposits of Nebraskan 
stage are classed in three formatiom;: David City, Nebraska till, and 
Blanco (which includes Holdrege and Fullerton members). Term 
Grandian as used in Iowa and Illinois includes the Nebraskan and 
Afton ian. 

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 128. Nebraskan 
stage poorly represented in area, Beardstown, Glasford, Havana, and 
Vermont quadrangles. 

Name amended to Nebraskan Glaciation to comply with Stratigraphic Code 
adopted 1961. 

Named for occurrence in Nebraska. 

Nebraska City Limestone Member (of 'Vood Siding Formation) 

Nebraska City Limestone1 

Nebraska City Limestone Member (of Caneyville Limestone) 
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Pennsylvanian (Virgil Series) : Southeastern Nebraska, northeastern 
Kansas, and northwestern Missouri. 

Original reference: G. L. Smith, 1919, Iowa Acad. Sci. Proc. 1918, v. 25, p. 
526. 

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 43. 
Reallocated to member status in Wood Siding formation (new) ; basal 
unit of formation. Kansas Geological Survey classifies the Nebraska City 
as basal member of Caneyville limestone. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull., 
v. 40, no. 9, p. 227 4 (fig. 1). 2275. Basal unit of Wood Siding formation. 
Underlies Plumb shale member (new); overlies French Creek shale 
member of Root shale (new). 

Type section: Upper strata in brickyard shale pit, one-fourth mile south of 
Missouri River bridge at Nebraska City, Otoe County, Nebr. 

Necedah Quartzite1 

Precambrian (Huronian?) : Central southern Wisconsin. 

Original reference: R. D. Irving, 1877, Geology Wisconsin, v. 2, p. 523-524. 

Occurs at foot of hill on which village of Necedah, Juneau County, is 
located. 

Necessity Shale Member (of Graham Formation) 1 

Pennsylvanian: Central northern Texas. 

Original reference: E. H. Sellards, 1933, Texas Univ. Bull. 3232, p. 104, 113, 
114. 

Derivation of name not stated. 

Neda Formation1 

Neda Member (of Maquoketa Shale) 

Upper Ordovician : Southeastern Wisconsin and northeastern Iowa. 

Original reference: T. E. Savage and C. W. Ross, 1916, Am. Jour. Sci., 4th, 
v. 41, p. 187-193. 

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull., v. 65, no. 3, 
chart 2 (column 50). Shown on correlation chart as shale member of 
Maquoketa formation; overlies Brainard member. 

C. E. Brown and J. W. Whitlow, 1960, U.S. Geol. Survey Bull. 1123-A, p. 
28-31, pl. 3. Described in Dubuque South quadrangle, Illinois-Iowa, where 
it is rank reduced to member status in Maquoketa shale. Comprises 
interlayered grayish-red soft shale, dolomitic dark-reddish-brown limo
nitic oolite, and grayish-green shale. Thickness 3 to 5 feet. Overlies 
Brainard member; underlies Mosalem member (new) of Edgewood dolo
mite. 

Named from exposures in ore pit near Neda, Dodge County, Wis. 

Nedrow Member (of Onondaga Limestone) 

Middle Devonian: New York. 

W. A. Oliver, Jr., 1954, Geol. Soc. America Bull., v. 65, no. 7, p. 627-628, 636, 
pl. 1. Cons,ists of thin-bedded and shaly limestones marked in lower part 
by abundant platyceratid gastropods; upper part is more massiYe lime
stone with sparse fauna; beds are medium gray, very fine grained, and 
argillaceous. Thickness 10 to 14 feet. Westward from type locality 
passes into cherty limestone ; and eastward into coarse limestone. Over
lies Edgecliff member (new) with contact sharp; underlies Moorehouse 
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member (new) with contact transitional. Onondaga in New York is 
generally considered lower Middle Devonian (Onesquethaw stage). 

Type locality: One mile south of Nedrow, at Indian Reservation quarry, 
and U.S. Highway 11, just south of their intersection, South Onondaga, 
Tully quadrangle, Onondaga County. 

Needle Mountains Group1 

Precambrian: Southwestern Colorado. 

Original reference: ·w. Cross and E. Howe, 1905, U.S. Geol. Survey Geol. 
Atlas, Folio. 131. 

N. E. A. Hinds 1939, 6th Pacific Sci. Cong. Proc., v. 1, p. 290. Mentioned in 
discussion of Precambrian formations of western North America. In
cludes Vallecito conglomerate, 2,000 feet, overlain by Uncompahgran 
quartzite, 8,000 feet. 

Named for occurrence in Needle Mountains, San Juan and La Plata 
Counties. 

Needles Complex 

Precambrian : Southern California. 

W. J. Miller, 1944, California Jour. Mines and Geology, v. 40, p. 116-119, 
pl. 7. Chief constituents are diorite varying to metadiorite and more or 
less crudely foliated granite varying· to granodiortie. 

Outcrops occur in northwestern Mojave Mountains, and along and west of 
highway between 10 and 17 miles south of Needles, Riverside County. 

Needles Range Formation 

Eocene or Oligocene: Southwestern Utah and eastern Nevada. 

J. H. Mackin, 1960, Am. Jour. Sci., v. 258, no. 2, p. 90 (table 1), 92 (fig. 2), 
99-105. Consists primarily of crystal-rich ignimbrites. Commonly pink 
to dark red brown, but range widely from black in solidly welded vitro
phyre phases that occur near base of some units to light gray in their 
almost incoherent uppermost parts. In many sections, formation includes 
two, and in some sections, three separate ignimbrites. At type locality, 
includes two members (ascending) : Wah Wah Springs tuff and Miners
ville tuff (both new). Overlies Claron formation; underlies Isom forma
tion (new). Thickness commonly less than 100 feet where formation 
overlies the Claron in Iron Springs district; in 'Vah Wah Range 1,000 to 
1,500 feet where it lies on mature erosion surface cut in older rocl{s. 
Eocene or Oligocene, but cannot be dated closely in this span on basis of 
evidence available a.t present time. Discussion of ignimbrites of area. 

E. F. Cook, 1960, Intermountain Assoc. Petroleum Geologists Guidebook 
llbh Ann. Field Conf., p. 140 (fig. 4). In Grant Range, Nev., overlies 
Windous Butte tuff (new) and underlies 1S•hingle Pass tuff (new). Thick
ness 100 to 125 feet. ·Consists of ·two thin lightly .to highly welded biotite 
crystal ignimbrites. 

Type locality: East side of Needles Range at and south of Garrison-Milford 
Highway, Iron Springs district, Utah. 

Needmore Shale 

Needmore Shale (in Onondaga Group) 

Needmore Shale Member (of Romney Shale or Onondaga Formation) 

Middle Devonian: Central and south-central Pennsylvania, Maryland, 
northern and western Virginia, and eastern West Virginia. 
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Bradford Willard, 193!), Pennsylvania Geol. Survey, 4th ser., Bull. G-19, 
p. 141, 144, 148-150. Name proposed for dark- to medium-gray limy shale. 
Weathers greenish, olive, or olive drab. Limestone present as thin beds, 
lenses, and nodules; more plentiful in upper part. Contains Beaver Dam 
black shale member (new) near middle in western Mifflin County, Pa. 
Thickness generally 100 to 150 feet west of Susquehanna River. Discon
formably overlies Oriskany group. Underlies Selinsgrove limestone with 
gradational contact and su11plants it southward; distinguished from 
Selinsgrove by greater portion of argillaceous material. Assigned to 
Onondaga group. It is the SelinsgroYe shale of White (1883). 

H. P. 'Voodward, 1943, West Virgiuia Geol. Survey, v. 15, p. 278-306. Geo
graphically extended to Maryland, Virginia, and West Virginia. In 'Vest 
Virginia, replaces '·SeliusgroYe (lower) shale'' of previous reports. 
Thickness 83 to 207 feet. Overlies Ridgeley sandstone and underlies 
Marcellus shale. 

F. G. Lesure, 1957, Virginia Polytech. Inst. Bull., Engineering Expt. Sta. 
Ser. 118, p. 53, 54-55, pl. 1. Rank reduced to lower member of Romney 
shale in western Virginia. Conformauly underlies Millboro shale member ; 
overlies Ridgeley sandstone. · 

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) : 
Pennsylvania Geol. Survey, 4th ser. Onondaga formation as mttpped 
includes Needmore shale member in central Pennsylvania. 

Named for exposures in southern Fnlton County, Pa., between Needmore 
and ·warfordsburg. 

Neeley Formation 

Neeley Lake Beds1 

Pliocene, middle: Southern Idaho. 

Original references: H. '1.'. Stearns, 1932, Correlation chart of Idaho com
piled by M. G. vVilmarth, dated Sept. 1, 1932; 1936, Jour. Geology, v. 44, 
no. 4, p. 434-439. 

H. T. Stearns, Lynn Crandall, and W. G. Steward, 1938, U.S. Geol. Survey 
'Vater-Supply Paper 774, p. 32, 43, 11ls. 4. 6. Thickness about 100 feet with 
uase concealed. Younger thau Pillar lfnlls mud flow. Older than Eagle 
Rock tuff. Lower Pliocene ( '!) . 

U.S. Geological Survey currently classifies the Neeley as a formation and 
designates age as middle Pliocene on the basis of a study now in progress. 

Exposed in bluffs of Snake River in vicinity of village of Neeley, Power 
County, 5 miles southwest of American lfnlls. 

Neelytown Limestone1 

Upper Cambrian: Eastern New York. 

Original reference: vV. Horton, 1839, New York Geol. Survey 3d Rept., p. 
148. 

D. ·w. Fisher, 1956, Internat. Geol. Cong., 20th, Mexico, Cambrian Sympo
sium, pt. 2, p. 338. Early workers did not agree on age. Type locality 
has not been restudied ; hence, age is in doubt. 

Crops out in the crossroad a few hundred feet east of Neelytown Station, 
Orange County. 

tNefsy Shale Member (of Graneros 1J'ormation) 1 

Upper Cretaceous: Northeastern Wyoming. 
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Original reference: A. J. Collier, 1922, U.S. Geol. Survey Bull. 736, p. 82, 
table. 

B. C. Petsch, 1949, South Dakota Geol. Survey Rept. Inv. 65, p. 8. In Black 
Hills region, Graneros formation is divided into five members (ascend
ing) : Skull Creek shale, Newcastle sandstone, Nefsy shale, Mowry shale, 
and Belle :E'ourche shale. In area of this report [north part of White
wood anticline], the Nefsy cannot be distinguished from the Mowry. 

Named for fact that large part of Nefsy townsite at Osage is underlain by 
this shale. 

Negaunee Iron-Formation1 

Precambrian: Northern Michigan. 

Original reference: M. E. Wadsworth, 1803, Michigan Geol. Survey Rept. 
1891 and 1892, p. 65-66. 

A. K. Snelgrove, ,V. A. Seaman, and V. L. Ayres, 1944, Michigan Dept. 
Conserv. Geol. Survey Div. Prog. Rept. 10, p. 31, 32, 34. In Republic 
area, overlies Ajibik quartzite and conglomerate and unconformably 
underlies Goodrich quartzite. Middle Huronian . 

. s. A. ':Pyler and ,V. H. 'Twenhofel, 1952, Am. Jour. Sci., v. 250, no. 2, p. 128-
138. In Marquette district overlies Siamo slate and underlies Goodrich 
formation. Thickness 0 to 1,000 feet. 

Named for exposures at and south of Negaunee, Marquett~ County. 

Negli Creek Limestone (in Chester Group) 1 

Mississipvian: Southern Indiana and central western Kentucky. 

Original reference: ,V. N. Logan, 1924, Indiana Dept. Conserv. Pub. 42, p. 
11, 125. 

C. A. Malott, 1052, Stratigraphy of the Ste. Genevieve and Chester forma
tions of southern Indiana: Aim Arbor, Mich., The Edwards Letter Shop, 
p. 6. Replaced by Kinkaid limestOile. Local Indiana names of upper 
Chester are dropped and formations given names of standard Chester 
column. 

Named for exposures along Negli Creek a tributary of Little Deer Creek, 
4 or 5 miles east of T,ell City, Perry County, Ind. 

Negra clay1 

Miocene ( ? ) : California. 

Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 61, 80. 

Exposed in east wall of Furnace Canyon, beneath Mesa Negra, east of 
Death Valley, Inyo County. 

Nehalem Formation 

Eocene, upper, to Oligocene, lower: Northwestern Oregon. 

1\f. L. S<teere, 1955, Geol. Soc. Oregon Country News Letter, v. 21. no .10, p. 85. 
Variable sequence of sandstones, tuffHceous siltstone, mudstones, and one 
local basalt flow. Total thiclmess 500 to 600 feet. Beds were formerly 
considered to be in lower part of Keasey formation. Overlies Cowlitz 
formation. Name credited to R. .J. Deacon (unpub. thesis). 

Type locality: On Rock Creek about one-half mile downstream from Keasey 
Station, Columbia County. 

Nehawka Limestone1 

Pennsylvanian: Southeastern Nebraska. 
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Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad. 
Sci. Pub., v. 9, no. 2, p. 6, 33. 

G. E. Condra and 0. J. Scherer, 1939, Nebraska Geol. Survey Paper 16, 
p. 5-6. Unconformity at base of what is supposed to be Stranger forma
tion is marked by erosion extending locally through Weston shale and 
probably into upper part of Stanton formation. Iatan limestone, if it 
was deposited here, apparently was eroded. Nehawka limestone, a con
glomeratic facies, which is thought to be correlative with Tonganoxie 
sandstone of Kansas Survey classification, lies on lowest eroded surface 
of this unconformity. 

Exposed in bed of North Branch of the ·weeping Water, 2 miles north of 
Nehawka, Cass County. 

Neihart Porphyry1 

Cretaceous ( ?) : Central Montana. 

Original reference: "\V. H. Weed, 1899, U.S. Geol. Survey Geol. Atlas, Folio 
56. 

Occurs on divide above Neihart, Cascade County, and on slopes drained by 
Snow and Mackey Creeks, Little Belt Mountains. 

Neihart Quartzite1 

Precambrian (Belt Series) : Central western Montana. 

Original reference: C. D. Walcott, 1899, Geol. Soc. America Bull., v. 10, 
p. 199-215. 

C. P. Ross, 1949, ( abs.) Washington A cad. Sci. Jour., v. 39, no. 3, p. 111, 
112. Positively known only in its type locality (herein given), although 
name has also been apvlied to strata that underlie Prichard formation in 
AnacoHda Range. Underlies Chamberlain shale and overlies gneiss at 
type locality. 

Type locality: Near village of Neihart [Cascade County]. 

Nelagoney Formation1 

Pennsyh·anian (Virgil Series) : Central northern and northeastern Okla
homa. 

Original reference: C. N. Gould, 1925, Oklahoma Geol. Survey Bull. 35, p. 75. 

U.S. Geological Survey has abandoned term Nelagoney. Members have been 
reassigned to other formations. 

'l'ype locality: Nelagoney, Osage County. 

t N elagoney Sandstone1 

Pennsylvanian: Central northern Oklahoma. 

Original reference : I..1. C. Snider, 1911, Oklahoma Geol. Survey Bull. 7, 
p. 221. 

Named for Nelagoney, Osage County. 

N elchina Limestone1 

I..1ower Cretaceous : Central southern Alaska. 

Original reference: G. C. :Martin, 1926, U.S. Geol. Survey Bull. 776, p. 313-
315, table opp. p. 474. 

J. T. Dutro, .Jr., and T. G. Payne, 1957, Geologic map of Alaska 
(1 :2;500.000) : U.S. Geol. Survey. Am)ears on map legend. 

Occurs in several isolated areas, mostly small, on hilltops at headwaters of 
Nelchina River and of Billy Creek, Matanuska district, Cook Inlet region. 
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Nellie Bly Formation1 (in Skiatook Group) 

Pennsylvanian (Missouri Series) : Northeastern and eeutral Oklahoma. 

Original reference: C. N. Gould, 1925, Oklahoma Geol. Survey Bull. 35, p. 74. 

M. C. Oakes, 1940, Oklahoma Geol. Survey Bull. 62. Included in Skiatook 
group. Name is applied to shales and sandstones above Hogshooter for
mation and below Dewey limestone, or below unconformity at base of 
Chanute formation where Dewey is absent. Maximum thickness 180 feet. 
Type locality stated. 

E. R. Ries, 1954, Oklahoma Geol. Survey Bull. 71, p. 64-68. In Okfuskee 
County, consists of 6 mappable sandstones and 7 mappable shales. Thick
ness 440 to 460 feet. Conformably overlies Hogshooter ; conformably 
underlies Dewey formation. 

·w. F. Turner, 1956, Oklahoma Geol. Survey Bull. 74, p. 70-78, pls. 1, 2. In 
Seminole County, consists of shale, sandstone, siltstone, chert conglom
erate, limestone and limestone conglomerate; only a single ledge, the 
basal (No. 1) sandstone, is continuous across county. Thickness 300 to 
400 feet. Conformable auove Coffeyville formation and below the Belle 
City; in northern part of county, apparently cpnformable below Hilltop 
formation; in Pontotoc County, truncatecl by Ada formation. 

Type locality: On Nellie Bly Creek, iu sees. 31, 32, 29, 28, T. 24 N., R. 13 E., 
'V ashington County. 

Nellie Juan Granite1 

Mesozoic ( ?) : Southeastern Alaska. 

Original reference: U. S. Grant and :0. F. Higgins, 1910, U.S. Geol. Survey 
Bull. 443, p. 37, 46. 

Occurs in western part of Prince William Sound, on south shore of Port 
Nellie Juan. 

Nelson Amphibolite 

Carboniferous: Northeastern Nevada. 

A. E. Granger, 1957, Nevada Bur. Mines Bull. 54, p. 116, pl. 14. Forms 
narrow band between Bam1er limestone and Mountain City formation 
(both new). 

Type locality not stated. Text refers to Nelson mine near Mountain City. 
Geologic map shows Nelson Ranch also in Elko County. 

Nelson Beds 

Triassic: North-central North Carolina. 

Grover Murray, Jr., 1938, Science, v. 87, no. 2261, p. 3!=l0. Incidental mention 
as equivalent to Lowes Grove beds (new). 

Occurs in Durham Triassic basin, approximately three-fourths mile west of 
Nelson, Durham County. 

Nelson Hill facies1 (of Locust Point FOl·mation) 

Lower Mississippian: Southern Indiana. 

Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div. 
Geology Pub. 98, p. 77, 145-146 . 

. J. M. 'Veller and other-s, 1948, Geol. !Soc. America Bull., Y. 59. no. 2, p. 127-
128, pl. 1. Facies nomenclature discussed. In north to south direction, 
Locust Point formation comprises Belmont, Nelson Hill, Schooner Hill, 
and Svickert Knob facies. 
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Name derived from Nelson Hill which is crossed by State Highway 46 at 
boundary between Bartholomew and Brown Counties. 

Nelson Mountain Quartz Latite (in Potosi Volcanic Group) 

Nelson Mountain Quartz Latite '(in Potosi Volcanic Series) 1 

Middle or late Tertiary: Southwestern Colorado. 

Original reference: W. H. Emmons and E. S. Larsen, 1923, U.S. Geol. 
Survey Bull. 718. 

Named for fact it is cap rock on Nelson Mountain, Creede district. 

Nemaha Formation, Member, or Subgroup (in Wabaunsee Group) 1 

Pennsylvanian (Virgil Series) : Southeastern Nebraska, southwestern Iowa, 
eastern Kansas, northwestern Missouri, and northern Oklahoma. 

Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad. 
Sci. P'ub., v. 9, no. 2, p. 8, 14, 26. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, 
p. 2036, 2037, (fig. 6) ; 1949, Kansas Geol. Survey Bull. 83, p. 177-179; 
G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 15-16; F. C. 
Greene, and W. V. Searight, 1949, Missouri Geol. Survey and Water 
Resources Rept. Inv. 11, p. 20. Subgroups named (ascending) Sacfox, 
Nemaha, and Richardson by Condra (1935) have been included in inter
state classification agreed u110n by the State Geological Surveys of Iowa, 
Kansas, Missouri, Nebraska, and Oklahoma. As thus defined, Nemaha 
subgroup in standard section includes (ascending) Burlingame limestone, 
Soldier Creek shale, ·wakarusa limestone, Auburn shale, Reading lime
stone, Harveyville shale, Elmont limestone, Willard shale, and Tarkio 
limestone. Nomenclature in the several States may deviate from this by 
combination or omission of terms where certain named rock units are 
not recognizable. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull., 
v. 40, no. 9, p. 2274 (fig. 1), 2277. Nemaha-Richardson boundary lowered 
to base of Tarkio limestone herein reduced to member status in Zeandale 
formation (new). This change has been agreed to by the Nebraska and 
Kansas Geological Surveys which are chiefly concerned. As herein re
defined, Nemaha subgroup comprises four formations (ascending) : Bern 
limestone (with Burlingame limestone member at base), Auburn shale, 
Emporia limestone, and \Villard shale. 

Type locality: Big Nemaha Valley between south of Falls City and south
east of Rulo, Richardson County, Nebr. 

Nemo Series1 or System 

Precambrian: Southwestern South Dakota. 

Original reference: J. J. Runner, 1926, Chicago Univ. Abstracts of Theses, 
Sci. ser., v. 2, p. 229-234. 

J. R. Berg, 1946, South Dakota Geol. Survey Rept. Inv. 52, p. 3, 4. Oldest 
system of Precambrian sedimentary rocks described in Black Hills. 

Occupies oval-shaped area of atbout 5 square miles extent to west of village 
of Nemo, Lawrence County. In Black Hills. 

Nenana GraveP 

Tertiary: Central Alaska. 

Original reference: S. R. Capps, 1912, U.S. Geol. Survey Bull. 501, p. 30-34. 
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]!"'. F. Barnes and others, 1951, U.S. Geol. Survey Bull. 963-'E, p. 146 (table), 
152, pl. 18. In Healy-Lignite area, overlies unnamed coal-bearing for
mation. Thickness about 4,200 feet. 

Clyde Wahrhaftig, 1958, U.S. Geol. Survey Prof. Paper 293-A, p. 11-12, pls. 
1, 2, 5. Consists largely or poorly consolidated moderately well-sorted 
conglomerate and sandstone. Thickm~ss 4,000 feet east of Healy. Fossils 
collected from gravel expose<l along Alaska Railroad about 3% miles 
north of Browne Station indicate Oligocene or Miocene age, more likely 
Miocene than Oligocene. Mapped as Tertiary. Geographic distribution 
given. 

Named for exposures on east bank of Nenana River between mouths of 
Healy and Lignite Creeks. 

Nenzel Rhyolite Breccia1 

Middle ( ?) Triassic: Northwestern Nevada. 

Original reference: A. Knopf, 1924, U.S. Geol. Survey Bull. 762. 

H. E. 'Vheeler, 1939, Jour. Paleontology, v. 13, no. 1, p. 106 (table 1). 
Nenzel rhyolite breccia overlies Rochester trachyte in which species of 
Helicoprion has been found. Units are referred to Anthracolithic time, 
which includes all late Paleozoic from base of Diantian stage (Missis
sippian) upward. 

Forms summit of Nenzel Hill, Rochester district, Pershing County. 

Neodesha Sandstone1 

Pennsylvanian: Southeastern Kansas. 

Original reference: Robert Hay, 1887, Kansas Acad. Sci. Trans., v. 10, 
p. 7, cross section. 

Named for Neodesha, 1Vilson County. 

Neosho Limestone1 

Pennsylvanian: Central eastern Kansas. 

Original reference: A. J. Smith, 1903 Kansas Acad. Sci. 'l~rans., v. 18, p. 99. 

Named for Neosho Rapids, Lyon County. 

1·Neosho Shale Member (of Garrison Shale) 1 

Permian: Eastern Kansas, southeastern Nebraska, and northern Oklahoma. 

Original reference: C. S. Prosser, 1895, Jour. Geology, v. 3, p. 764-771, 
799-800. 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 39, p. 59. Terms Neosho 
and Garrison no longer used in Kansas stratigraphic nomenclature. 

Named for outcrops in Neosho Valley, near Council Grove, Morris County, 
Kans. 

tNeponset Conglomerate1 

Devonian or Carboniferous: Eastern Massachusetts. 

Original reference: W. W. Dodge, 1882 Boston Soc. Nat. History Proc., 
v. 21, p. 210-213. 

N eroly Formation1 or Sandstone (in San Pablo Group) 

Neroly Stage or Substage 

Miocene, upper: Central western California. 

Original reference: B. L. Clark and A. 0. Woodford, 1927, California 
Univ. Pubs. Geol. Sci. Bull., v. 17, p. 69. 
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K. A. Richey, 1940, (abs.) Geol. Soc. America Bull., v. 51, no. 12, pt. 2, 
p. 1885. Term Neroly has greater validity as faunal zone than as 
lithologic unit. 

J. E. Eaton, U. S. Grant, and H. B. Allen, 1941, Am. Assoc. Petroleum 
Geologists Bull., v. 25, no. 2, p. 199---200. The Monterey comprises three 
substages (ascending) : Briones, Cierbo, and Neroly. Substages can be 
recognized strandrward by di•stinctive echinoderm faunas and by a num
ber of more or less distinctive mollusks. 

A. S. Huey, 1948, California Div. Mines Bull. 140, p. 16 (fig. 2), 42-47. 
Neroly formation of this report [Tesla quadrangle] was described as Snn 
Pablo formation by Anderson and Pack (1915, U.S. Geol. Survey Bull. 
603) . Consists of lower part, 50 to 700 feet thick, of blue sandstone, 
andesitic conglomerates and tuff; upper part, about 2,000 feet thick, 
shales, blue sandstones, and tuffs. Overlies Cierbo formation ; under
lies Livermore gravels. In northeast part of quadrangle, unconformably 
overlies Panoche formation and unconformably underlies Tulare for
mation. Upper formation in San Pablo group. 

C. E. Weaver, 1949, Geol. Soc. America Mem. 35, p. 18 (table 3), 80-85, 
pls. Neroly sandstone described in Coast Ranges immediately north 
of San Francisco Bay region. Uppermost formation in San Pablo group. 
Overlies Cierbo formation. Derivation of name stated. 

J. W. Durham, 1954, California Div. Mines Bull. 170, chap. 3, p. 24 (tig. 
2), 25 (fig. 3). Listed as a megafauna! "stage" between Cierbo below 
and Jacalitos above. 

C. A. Hall, Jr., 1958, California Univ. Pubs. Geol. Sci., v. 34, no. 1, p. 27-
28, fig. 2, geol. map. Thickness about 600 feet in Pleasanton area. 
Overlies the Cierbo with contact gradational. In some areas, underlies 
Livermore gravels with angular discordance. Upper Miocene. Con
sidered advisable to revise term San Pablo formation and designate the 
Neroly and Cierbo as members. No type section of formation has been 
adequately designated or described except for mention of type area by 
Weaver (1949). 

Name derived from Neroly Station on Southern Pacific Railway in extreme 
northwest corner of Byron quadrangle northeast of Mount Diablo. 

N eruokpuk Formation 

Neruokpuk Schist1 

Upper Devonian ( ?) or older: Northern Alaska. 

Original reference: E. D. J_,effingwell, l!n9, U.S. Geol. Survey Prof. Paper 
109, p. 103-105 map. 

George Gryc, "\V. W. Patton, Jr., and T. G. Payne, 1951, Washington Acad. 
Sci. Jour., v. 41, no. 5, p. 163 (fig. 2). Age of formation shown as Pre
cambrian ( ? ) on columnar section. 

M. D. Mangus, 1954, Geologic reconnaissance of the Kongakut River area 
[Alaska] in Preliminary geographical survey of the Kongakut-Firth 
River area, Alaska-Canada: U.S. Natl. Park Service, p. 52-53. In 
Kongakut River area, formation divided into two lithologic units; lower 
unit, thought to be pre-Middle Silurian to Middle Devonian, and upper 
unit, thought to be Upper ( ? ) Devonian. 

J. T. Dutro, Jr., and T. G. Payne, 19'57, Geologic map of Alaska (1 :2,500,-
000) : U.S. Geol. Survey. Name appears on map legend under Paleozoic 
rocks undifferentiated. 
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Typically developed on three sides of Lake Peters, also near forks of 
Canning River. Neruokpuk is Eskimo name for Lakes Peters and 
Schrader. 

Nescatunga Gypsum Bed or Member (of Blaine Formation) 

Permian (Leonard Series): Southwestern Kansas and northern Oklahoma. 

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12, 
p. 1794-1795, 1797. !Qypsum bed in the Blaine formation between .the 
Shimer gypsum bed above and the Medicine Lodge gypsum bed below. 
Thickness 3 to 9 feet. 

R. C. Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey Bull. 
44, pt. 4, p. 158. Member of Blaine formation. Underlies Shimer gyp
sum member; overlies Medicine Lodge gypsum member. Locally as 
much as 8 feet of red shale separates the gypsum from the next higher 
and lower gypsum beds. 

'Veil exposed along lower reaches of Nescatunga Creek, Comanche County, 
Kans. 

Neshoba Sand Member (of Tallahatta Formation) 

N eshoba Sand (in Claiborne Group) 

Eocene, middle : Southeastern Mississil){li. 

E. P. Thomas, 1942, Mississ'ippi Geol. Smwey Bull. 48, 'P· 24-28, fig. 1, pl. 2. 
profile C. Name applied to section of non-glauconitic to sparingly glau
conitic sand heretofore considered to be lower Winona. Sands are 
typically well sorted, fine grained, and micaceous ; massive to irregu
larly bedded and to crossbedded. ·when fresh, sands are white, but on 
outcrop they are commonly stained red, brown, yellow, purple, and 
mottled ; gray clay abundant in form of pellets, partings, stringers, and 
lenses. Overlies Basic claystone member and is stratigraphic equiva
lent of part of type Basic claystone in Mississippi and of part of type 
'l'allahatta section of Choctaw County, Ala. Overlain and underlain by 
typical Basic material in Newton and Lauderdale Counties. Neshoba 
and Basic facies are interlensed over wide area, and thickness of 
Neshoba fluctuates inversely with thickness of the Basic. 

W. E. Belt and others, 1945, Geologic map of Mississippi (1 :500,000) : 
Mississippi Geol. Survey. Mapped as Neshoba sand in Claiborne group. 
Not recognized southeast of Newton County or north of Yalobusha 
River. 

F. S. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 29. 
Correlation chart shows Neshoba sand member at top of Tallahatta for
mation; overlies Basic City shale member; underlies 'Vinona formation. 

'l'ype section : Above Basic claystone and below Winona greensand along 
highway through Neshoba, Neshoba County. 

Neslen Formation (in Mesaverde Group) 

Neslen Coal-Bearing Member (of Price River Formation) 1 

N eslen facies (of Price River Formation) 

Upper 'Cretaceous: Central eastern Utah and central western Colorado. 

Original ·reference: D. J. Fisher, 1936, U.S. Geol. Survey Bull. 852. 

W. A. Cobban and J. B. Reeside, Jr., 1952, Geol. Soc. America Bull., v. 63, 
no. 10, pl. 1 facing p. 1011. Shown on correlation chart as formation 
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with three members (ascending) : Bluecastle sandstone, Thompson Can
yon sandstone and Sulphur Canyon sandstone. 

Teng-Chien Yen 1954, U.S. Geol. Survey Prof. Paper 254-B, p. 09, 60, 64. 
Usted in fossil collection locality data both as formation and as member 
of Price River formation. 

R. G. Young, 1955, Geol. Soc. America Bull., v. 66, no. 2, p. 187-188, figs. 
2, 3. Since this is a facies development which laterally crosses time 
lines. the use of a formational name would be inconsistent with the 
delimitation of more or less contemporaneous members. Name used to 
ideutify the facies. Rocks, which are predominantly shale and sand
stone, are coal bearing. Shales largely nonmarine and gray to black. 
Sandstones of two types : thin lenticular buff sandstones of lagoonal 
deposits and massive buff littoral marine sandstones which are trace
able for many miles. These sandstones used to subdivide rocks of facies 
into five members (ascending) : Castlegate, Sego, Corcoran (new), Coz
zette (new), and Cameo (new). Castlegate member belongs to both 
N eslen and Farrer facies. Each member consists of one or more basal 
sandstone tongues and associated lagoonal and barrier bar deposits and 
can be distinguished only where littoral marine sandstones are present. 
Rocks of facies range in thickness from about 100 feet near 'Voodside 
to about 1,000 feet near Colorado-Utah line. Terms Mount Garfield and 
Hunter Canyon formations dropped. Term Neslen facies applies to all 
coal-bearing rocks of Price River formation, and term Farrer facies ap-

. plies to the non-coal-bearing rocks above Neslen facies. Montana age. 

D. J. Fisher, C. E. Erdmann, and J. B. Reeside, Jr., 1960, U.S. Geol. Sur
vey Prof. Paper 332, p. 11 (table), 17. Formation included in Mesa
verde group in central Book Cliffs (Utah east of Green River). Includes 
Bluecastle sandstone member in upper part. Overlies Sego sandstone. 
underlies Farrer formation. Average thickness 350 feet. To the east, 
appears to be equivalent to part of Mount Garfield formation. 

Named for Neslen Canyon, in which town of Sego is located, and near 
Thompsons, Utah. In Book Cliffs. 

Nespelem SiW 

Nespelem Formation 

Pleistocene: Northeastern 'Vashington. 

Original reference: J. T. Pardee, 1918, U.S. Geol. Survey Bull. 677. 

F. C. Walker and W. H. Irwin, 1954, Am. Soc. Civil Engineers Proc., v. 80, 
Separate No. 515, p. 3-5. Referred to as a formation, predominantly a 
glacial-lacustrine deposit of varved clay type. Thickness about 800 feet 
at Grand Coulee Dam. 

Present along Nespelem River and near village of Nespelem, Okanogan 
County. 

Nesson Formation 

Jurassic: Subsurface in North Dakota and Montana and Manitoba, Canada. 

J. W. Nordquist, 1955, Billings Geol. Soc. Guidebook 6th Ann. Field Conf., 
p. 104-106, fig. 2. Proposed for sequence of carbonates and evaporates 
which underlies Tampico shale member (new) of Piper formation in 
Williston basin area; over most of basin, unconformably overlies Tri
assic ( ? ) Spearfish formation. Thickness 260 feet. Includes (ascending) 
Poe evaporite, Picard shale, and Kline members. Formation pinches 
out by nondeposition on west side of Bowdoin dome ; wedges out north-
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east of Big Snowy platform and has no equivalent in Piper type section 
on north flank of Big Snowy Mountains. · 

Typical section: Between depths of 5,no to 5,990 feet in Amerada No. 1 
Clarence Iverson well, center SW SW sec. 6, T. 155 N., R 95 W., 'Villiams 
County, N. Dak. Named for development in Nesson anticline. 

N estucca Formation 

Eocene, upper: Northwestern Oregon. 

P. D. Snavely, Jr., and H. E. Vokes, 1949, U.S. Geol. Survey Oil and Gas 
Inv. Prelim. Map 97. Name proposed for formation consisting of 
brackish water and marine tuffaceous siltstone and claystone, sand
stone, and intercalated volcanic material. Estimated thickness 7,000 to 
8,000 feet. Overlies Siletz River volcanics and Burpee formation with 
angular unconformity; unconformably underlies Yaquina formation. 
Hthologically and stratigraphically, the interbedded volcanics resemble 
the Goble volcanics; in urea to the north, the Nestucca is equivalent to 
upper part of Tillamook volcanic series and Cowlitz formation as mapped 
by 'Varren and others ( 1945). 

E. M. Baldwin and others, 1955, U.S. Geol. Survey Oil and Gas Inv. Map 
OM-155. Described in Sheridan and McMinnville quadrangles where it 
unconformably overlies Yamhill formation (new). Here consists of 
more than 2,000 feet of tuffaceous shale and siltstone and thin-bedded 
sandstone with intercalated pillow basaLt, breccia, and tuff. 

Typically exposed along north bank of Salmon River from Otis to Three 
Rocks and in roadcuts along north side of Nestucca Bay, Tillamook 
County. Beds crop out along both eastern and western flanks of main 
anticlinal fold in area. 

Neutral Formation or cyclothem (in Cherokee Group) 

Pennsylvanian (Des Moines Series) : Southeastern Kansas. 

G. E. Abernathy, 1937, Kansas Geol. ~;oc. Guidebook 11th Ann. Field Conf., 
p. 18, 20, 21; 1938, Kansas Acad. Sci. Trans., v. 41, p. 193, 196. Chero
kee group is divided into 15 cyclic formational units. The Neutral, 
second in sequence (ascending), occurs above the Riverton and below 
the Columbus cyclothem. Average thickness 26 feet. Includes coal here 
IUIJmed Neutral. (!For complete sequence see Cherokee Group.] 

Type locality and derivation of name not given. Cherokee outcrop in Kan
sas covers an area of about 1,000 square miles and includes parts of 
Labette, Bourbon, Crawford, and Cherolwe Counties. 

Neva Glacial Stage 

Pleistocene: North-central Colorado. 

R. L. Ives, 1942, Geog. Review, v. 32, no. 3, p. 450 (table 1). Name ap
pears only on table giving late Pleistocene chronology of Monarch 
Valley. Younger than Monarch glacial stage. Dated as 4,000 years 
pre-1900. 

Monarch Valley, Grand County. 

Neva Limestone (in Council Grove Group) 

Neva Limestone Member (of Grenola Limestone) 

Neva Limestone (in Wabaunsee Group):t 

Permian: Eastern Kansas, southeastern Nebraska, and northern Oklahoma. 

Original references: J. W. Beede, 1902, Kansas Univ. Sci. Bull., v. 1, 
p. 180; C. S. Prosser, 1902, Jour. Geology, v. 10, p. 709. 
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R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 47. Neva 
limestone member consists of four or five limestones separated by shales. 
Thickness 16 to 24 feet. Overlies Salem Point shale member ; underlies 
Eskridge shale. W olfcamp series. 

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) : U.S. 
Geol Survey. Mapped as Neva limestone in Council Grove group. 

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 94-100. In Kansas 
and Nebraska the Neva is defined as top member of the Grenola and is 
underlain in turn by Salem Point shale, Burr limestone, Legion shale, 
and Sallyards limstone members. Only Neva member of Grenola can 
be identified with assurance in Pawnee County. Consists of upper and 
lower limestone members separated by 13 to 22 feet of blue-gray shale. 
Overall thickness 17 to 40 feet. Overlies Roca shale ; underlies Eskridge 
shale. 

M. R. Mudge and R. H. Burton, 1959, U.S. Geol. Survey Bull. 1068, p. 13 
(table 2), 66-69, pls. Described in 'Vabaunsee County, Kans., where 
it is cla·ssified as member of Grenola limestone. Thickness 13% to 16% 
feet. Overlies Salem Point shale member; underlies Eskridge shale. 
Note on type locality. 

Type locality: Near Neva Station, Cottonwood River valley, Chase County, 
Kans. Neva Station has been moved since limestone was named. Lime
stone was named from exposures near junction of Diamond Creek and 
Cottonwood River valleys iu Chase County. 

Nevada Formation 

Nevada Limestone1 

J_,ower and Middle Devonian : Eastern N eYada. 

Original references: C. King, 1876, U.S. Geol. Expl. 40th Par. Atlas, map 
4; Arnold Hague, -1883, U.S. Geol. Survey 3d Ann. Rept., p. 237-272; 
1892, U.S. Geol. Survey Mon. 20, p. 63-84. 

C. "'· Merriam, 1940, Geol. Soc. America Spec. Paper 25, p. 14-16. Re
stricted to lower 2,448 feet of Devonian strata above Lone Mountain 
formation as exposed at Lone Mountain; upper 2,065 feet of Devonian 
strata exposed at Devils Gate and in Modoc Ridge are named Devils 
Gate formation. Lower limit of formation drawn at top of barren, more 
or less massive dolomites of Lone Mountain formation. Upper limit 
arbitrarily established at top of Strinyocephal1ts zone. Lower and 
Middle Devonian. Type section designated. 

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey 
Prof. Paper 276, p. 40-48. In vicinity of Eureka, subdivided into (as
cending) Beacon Peak dolomite, Oxyoke Canyon sandstone, Sentinel 
Mountain dolomite, Woodpecker limestone, and Bay State dolomite mem
bers (all new). Overlies Lone Mountain formation ; underlies Devils 
Gate limestone. Term was first used by King (1878 [1876]), but Hague 
provided better definition as result of mapping in Eureka district. In 
1883, he in effect selected the entire State as type locality. Later (1892) 
he modified th1s broad designation by citation of Modoc Peak, Combs 
Peak, Atrypa Peak, Woodpeckers Peak, and Newark Mountain, all with
in area of original Eureka survey, as affording "typical sections." Mer
riam (HMO) •selected Modoc Peak, fi.rS't of five localities c'ited by Hague, 
as suitable type locality. Preliminary observations made in vresent 
study, indicate that there is probably complete section of the Nevada 
exposed there. Section is cut by several minor faults and by at least 
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two intrusive masses. In view of apparent priority given by Hague 
and of Merriam's subsequent designation, i't is proba·llly best to retain 
Modoc Peak as type locality, but it would be well to supplement Modoc 
Peak section by other more representative sections in Oxyoke Can~·on 
on east, and Lone Mountain on northwest. 

Donald Carlisle antl others, 1957, Am. Assoc. Petroleum Geologists Bull., v. 
41, no. 10, p. 2176-2177, 2178-2179 (fig. 2), 2180-2184. In Sulphur 
Springs and Pinyon Ranges, subdivided into (ascending) McColley Can
yon, Union Mountain, and Telegraph Canyon members. Overlies Lone 
Mountain dolomite; underlies Devils Gate limestone. 

l\1. S. Johnson and D. E. Hibbard, 1957, U.S. Geol. Survey Bull. 1021-K, p. 
353-355, pls. 32, 33. Described in Atomic Energy Commission proving 
grounds. Total thiclmess 1,070 feet. Comprises three units, A through 
C in ascending order. Uuit A consists of about 460 feet of dolomite, 
limestone, and quartzite. Unit B consists of about 260 feet of inter
beddecl light-gray and ulack dolomite. Unit C is made up of about 350 
feet of interbedded limestone and dolomite. Underlies Devils Gate (?) 
formation; overlies about 1,565 feet of undifferentiated Paleozoic dolo
mite. At Mine Mountains, the Nevada and overlying rocks have been 
thrust over Mississippian strata. 

E. r ... Winterer and M. A. Murphy, 19ti0, Jour. Geology, v. 68, no. 2, p. 134 
(fig. 6), 135. In northern Simpson Range overlies Rabbit Hill forma
tion (new). 

Type section: Sequence exposed at Modoc Peak. Named for development 
in State of Nevada. 

i"Nevadan series1 

Middle and Upper Devonian: Nevada. 

Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 55, 
80. 

Neville Formation 

Pleistocene, upper : Southwestern Texas. 

C. C. Albritton, Jr., and Kirk Bryan, 1938, (abs.) Geol. Soc. America Bull., 
v. 49, no. 12. 11t. 2, p. 1863. On basis of disconformities in valley-fill 
complex, the Quaternary (late Ph~istocene) as been divided into (as
cending) Neville, Calamity, and Kokernot formations. 

C. C. Albritton, Jr., and Kirk Bryan, 1939, Geol. Soc. America Bull., v. 50, 
no. 9, p. 1430--1434, 1443, 1449, 1452. At type locality, consists of cal
careous silt and conglomerate; materials are poorly sorted; silty beds 
contain quantities of clay, sand, pebbles, cobbles, phenoclasts of con
glomerates are set in matrix of silty sandstone; contains large amounts 
of secondary calcite diffused as cnliche and in form of white nodules ; 
in some nreas, formation is reddish-brown ferruginous nnd calcareous 
silty clay; contains mammoth remains. Thickness at type locality 11 
feet. Disconformably underlies Calamity formation; northward from 
type locality, abuts against Tertiary igneous rock; to the south, inter
sected by younger alluvium. 

C. B. Hunt, 1952, U.S. Geol. Survey Bull. 996-A, p. 6. Proposed Pleisto
cene-Recent boundary would be nt unconformity between Neville and 
Calamity formations. 

Type locality: West bank of Calamity Creek 1 mile northwest of Neville's 
ranchhouse, Brewster County. 
77 4-954- -voL 2-6fi--b0 
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Newala Limestone/ Formation, or Dolomite (in Knox Group) 

Lower Ordovician: Northern Alabama, northwestern Georgia, and eastern 
Tennessee. 

Original reference: C. Butts, 1926, Alabama Geol. Survey Spec. Rept. 14, 
p. 95, map. 

Charles Butts and Benjamin Gildersleeve, 1948, Georgia Geol. Survey Bull. 
54, p. 18, 19-22, 52, geol. map. Geographically extended into north
western Georgia. Estimated thickness 250 to 300 feet. Overlies Longview 
limestone; underlies Murfreesboro limestone; locally underlies Rockmart 
slate. Newala of Georgia is basal member of typical Chickamauga lime
stone named by Hayes ( 1891) . 

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 55, 56 (table 
5), pls. Geographically extended into Tennessee. 'Vhere Kingsport and 
Mascot formations cannot be separated they are classed together as 
Newala formation. Knox group. 

J. M. Cattermole, 1960, U.S. Geol. Survey Geol. Quad. Map CQ-126. 
Newala formation as used in this report [Bearden quadrangle] includes 
all dolomite and limestone between Longview dolomite and unconform
ity at top of Knox group. In some parts of eastern Tennessee, strata 
included in Newala can be divided into Kingsport formation and Mascot 
dolomite. Subdivision into these formations depends upon recognition 
of chert matrix ·sandstone albout 2 inches :t'h'ick; thi-s sandstone is diffi
cult to locate. Approximate thickness 650 to 890 feet. 

Named for Newala post office, Shelby County, Ala. 

New Albany Shale1 

Upper Devonian : Indiana and north-central Kentucky. 

Original reference: ·w. ,V. Borden, 1874, Indiana Geol. Survey 5th Ann. 
Rept., p. 150, 152, 158, 172. 

Guy Campbell, 1946, Geol. Soc. America Bull., v. 57, no. 9, p. 829-908. 
New Albany shale in Indiana consists of Devonian Blocher and Blackis
ton formations (both new), 90 feet thick, and Mississippian Sanderson, 
Underwood, and Henryville formations (all new), 11 feet thick. This 
classification is bused on floral and faunal content. Underwood contains 
Hamburg oolite fauna. These divisions continue through Kentucky, 
Ohio, and Tennessee. In eastern Kentucky, the Trousdale, a correlate 
of the Blocher, is underlain by Tully Portwood formation (new), which 
contains three coeval facies; the Underwood and Henryville are replaced 
by the Bedford and Sunbury. In Ohio, the Blackiston was contempo
raneous with the Chagrin, and the Sanderson is equivalent to the Cleve
land as restricted. The Olentangy is has•ul Bluckiston and Upper Devo
nian in age. 'l'he Chattanooga in central Tennessee contains equivalents 
of all the Indiana New Albany divisions. The Blackiston and Sander
son are represented in Alabama. In Indiana, New Albany shale rests 
on limestone of Hamilton age, and in Clark County, rests on different 
levels of the Silver Creek, Swanville, or Beechwood formation. Under
lies Jacobs Chapel formation (new). Outcrops of the New Albany in 
southern tier of counties in central Kentucky are adjacent to outcrops 
of Chattanooga shale in central 'l'ennessee and are treated us part of 
the Chattanooga. New names are proposed for some of the Chattanooga 

beds. 

Named for exposures at New Albany, Floyd County, Ind. 
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New Arcadian Amygdaloid1 (in Central Mine Group) 

Precambrian (Keweenawan) : Northern Michigan. 
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Original reference: B. S. Butler and \V. S. Buruank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Named for occurrence in New Arcadian mine, Houghton County. 

New Arcadian Flow1 

Precambrian (Keweenawan) : N ortheru Michigan 

Original reference: B. S. Butler and W. S. Buruank, 1929, U.S. Geol. Survey 
Prof. Paper 144 (chart compiled by M.G. Wilmarth). 

Probably named for occurrence in New Arcadian mine, Houghton Conuty. 

Newark Granite1 

Devonian: Northeastern Vermont. 

Original reference: E. J. Foyles and C. H. Richardson, 1929, Vermont State 
Geologist 16th Rept., table opposite p. 288. 

Quarried in eastern part of Newark Township, Caledonia County. 

Newark Group1 

Upper Triassic: Massachusetts to North Carolina. 

Original references: \V. C. Redfield, 1856, Am: Jour. Sci., 2d, v. 22, p. 357; 
1856, Am. Assoc. Adv. Sci. Proc., v. 10, p. 181. 

G. ,V, Stose and A. I. Jonas, 1939, Pennsylvania Geol. Survey, 4th ser., 
Bull. C-67, p. 106-120. In southern Pennsylvania, the Newark is divided 
into New Oxford formation below and Gettysburg shale. This broad 
division can be recognized northeastward to eastern Pennsylvania south
westward into Maryland, but dividing line between them is more or less 
arbitrary and varies somewhat in stratigraphic position from one area 
to another. 

D. B. McLaughlin and Bradford Willard, 1949, Pennsylvania Acad. Sci. 
Proc., v. 23, p. 34-43. Newark group 'in Delwware Valley has been differ
entiated into Stockton, Lockatong, and Brunswick formations. If these 
units were a series in normal superposition, maximum thickness could 
be 14,600, the minimum 11,800 feet. As interpreted in this report, the 
Newark is not a group of three distinct formations successively deposited, 
but rabher a series of interfingering. in part contemporaneously formed 
continental facies. 

P. D. Krynine, 1950, Connecticut Geol. Nat. His·tory Survey Bul'L 73, p. 27-69. 
Includes (ascending) New Haven arkose, Meriden formation, and Portland 
arkose. 

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re
sources Bull. 71, p. 40-42. Rocks of Newark group occupy two belts in 
North Carolina. One, commonly k1wwn as Deep River ba'Sin, l'ies along 
eastern edge of Piedmont Plateau and extends from Anson County on 
southwest to near Oxord [Oxford], GranviHe County, on northeast. 
Other belt lies in north-central part of Piedmont Plateau and consists of 
Davie County ba·sin and Dan River basin. In Deep River basin, in
cludes (ascending) Pekin, Cumnock, and Sanford formations. 

E. P. Lehmann, 19·59, Connecticut Geol. Nat. History Survey Quad. Rept. 8, 
p. 9-25. In Middletown quadranglt~, Newark group comprises (ascend
ing) New Haven arkose. Talcott basalt, Shuttle Meadow formation 
(new), Holyoke basalt, East Berlin formation (new), Hampden basalt, 
and Portland arkose. 
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R. "\V. Schnabel, 1960, U.S. Geol. Survey Geol. Quad. Map GQ-134. In Avon 
quadrangle, Connecticut, the group includes (ascending) New Haven 
arkose, Talcott basalt, Shuttle Meadow formation, Holyol.:e basalt, East 
Berlin formation, Hampden basalt, and Portland arkose. 

"\V. T. Parrott and R. S. Young, 1960, Virginia Acad. Sci. Geol. Field Trip 
May 14, geol. map. In Chesterfield County, includes Otterdale sandstone. 

Named for occurrence at and around Newark, N.J. 

Newark Canyon Formation 

Lower Cretaceous : Central Nevada. 

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey 
Prof. Paper 276, p. 68-70. Proposed for beds of Lower Cretaceous age 
that include almost all strata mapped by Hague (1883, 1892), as ·weber 
conglomerate. Lithologically heterogeneous to an extreme. Made up of 
fresh-water limestones, conglomerates that contain both siliceous and 
limestone boulders, silts, sandstones, and grits. These are dense por
cellaneous rocks, with a high content of silt and locally of organic matter 
that weather to a light blue gray in most places, although locally brown
ish tints prevail. In some places, they contain small angular fragments 
of chert and grade into chert-pebble conglomerates. Silts, sandstone, and 
grits probably form greater part of sequence. The deep red-colored soil 
developed on formation is one of most characteristic features. Thickness 
1,800 feet in Newark Canyon. Rests with angular unconformity on 
earlier formations from Pogonip group up to Carbon Ridge formation 
(new). Overlain unconformably by Tertiary (?) and Quaternary sedi
ments and by volcanic rocks. 

T. E. Eakin, 1960, Nevada Dept. Conserv. Nat. Resources Rept. 1, p. 26. 
In Hst showing generalized •stratigraphy of Newark Valley and vicinHy, 
Newark Canyon, Lower Cretaceous, occurs below Eocene Illipah forma
tion (new) of Humphrey and above Permian Carbon Ridge formation. 

Best exposures in Newark Canyon where they extend from above Hunter's 
Ranch to Newark Summit on west side of Diamond Mountains. Beds 
extensively developed in two main 'band.s south and east of Eureka. 

Newaukum Series1 

Pre-Tertiary(?) : Southwestern "\Vashington. 

Original reference: H. E. Culver, 1919, Washington Geol. Survey Bull. 19, 
p. 18-33. 

P. D. Snavely Jr., and others, 1958, U.S. Geol. Survey Bull. 1053, p. 22-23. 
Dark shale and arkosic sandstone described by Culver (1919) as part of 
Newaukum series are mapped as Mcintosh formation in this report 
[ Centra'lia-Chehalis district]. 'The congLomerate, grayrwacl\:e, and breccia 
in Culver's Newaukum series are probably equivalent to a part of North
craft formation. 

Typically exposed in channel of North E'ork of Newaukum River, in sec. 
19, T. 14 N., R. 1 E., Lewis County. 

tNew Bedford Gneiss1 

Lower Paleozoic (pre-Devonian) : Southeastern Massachusetts. 

Original reference: E. Hitchcock, 1833, Rept. geol., min., bot., and zool. of 
Massachusetts, p. 389-390. 

Occurs at New Bedford, Bristol County. 
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Newbern Shale (in Sumner Group) 1 

Newbern Shale Member (of Donegal Limestone) 

Permian : Northeastern Kansas. 
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Original reference : R. C. Moore, 1936, Kansas Geol. Soc. lOth Ann. Field 
Conf. Guidebook, p. 12 (graphic section). 

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 30. 
Term Wellington is used for section between top of Herington limestone 
and base of Ninnesca'h •shale. Of the 10 ·subdivis'ions listed, .Strickler 
limestone and Newbern shale members of Donegal limestone (Moore, 
1936) are not very persistent; name Donegal limestone is not well 
founded. 

Type locality and derivation of name not stated. 

Newberry formation 
Precambrian (Grand Canyon Series) : Northern Arizona. 
Charles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 109-

110. Amygdaloidal lava flow. Tbickness about 100 feet. Overlies 
Hotauta conglomerate; underlies Bass limestone. 

Name derived from Newberry Butte opposite which fornultion is best 
exposed ; Grand Canyon region. 

Newberry Lava Flow 
Newberry Obsidian Flow 

Recent: Southwestern Oregon. 
E. T. Hodge, 1925, Oregon Univ. Pub., v. 2, no. 10, p. 37, 57-58, 60 (fig. 44), 

62, 80 (fig. 64). piscnssion of Mount Multnomah ancient ancestor of the 
Three Sisters. Flow on south slope of South Sister. Largest of recent 
trachytic flows. Covers 0.6 square mile. Named for J. S. Newberry who 
visited it in 1854-55. 

Howel Williams, 1944, California Univ. Pub., Dept. Geol. Sci. Bull. 27, no. 
3, p. 58, pl. 7(a), geol. map. Newberry obsidian flow mentioned in dis
cussion of volcanoes of Three Sisters region. May be among youngest 
rocks of region. 

South Sister Mountain is in eastern vart of Lane County. 
N ew:berry !Pumice 
Newberry Crater Pumice 

Pleistocene: Southwestern Oregon. 
B. N. Moore, 1934, Jour. Geology, v. 42, no. 4, p. 360 (tig. 1). Newberry 

Cra,ter pumice shown on map showing distribution of ·pumiee sheets of 
Orater Lake region. 

Howel vVilliams, 1942, Camegie lust. vVashiugtou Pub. 540, p. 70 ( 1ig. lti). 
Newberry ,pumice shown on map showing di.stribution and thickness of 
Ora·ter Lake pumice. 

I. S. Allison, 1945, Geol. Soc. America Bull., v. 56, no. 8, p. 78l)-808. On 
basis of lacustrine sedimentation, eruption of Newberry pumice took place 
about 10,500 years ago. Younger than Mount Mazama pumice and main 
Crater Lake pumice. 

H. P. Hansen, 1946, Am. Jour. Sci., v. 244, no. 10, p. 713. Mentioned as 
Newberry 'pumice and Newberry Crater 1pumice in report on 'PO'st-glacial 
forest succession and climate in Oregon Cascades. Newberry pumice is 
stratigraphically above Mount Mazama pumice. 

H. P. Hansen, 1947, (abs.) Geol. Soc. America Bull., v. 58, no. 12, pt. 2, p. 
1252. Position of Newberry pumic above Crater Lake pumice in Summer 
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Lake basin reveals that Newberry Crater erupted after Mount Mazama, 
but before late Wisconsin lakes had become entirely dissected. It is 
dated between 9,000 and 8,000 years ago. 

Newberry volcano is north and east of Crater Lake. 

New Bremen Granite (in Diana Syenite Complex) 

Precambrian: Northeastern New York. 

A. F. Buddington, 1939, Geol. Soc. America Mem. 7, p. 84. A typical augen 
gneiss. Discussed under heading of Diana syenite complex. 

Occurs near New Bremen, Lewis County. 

Newburg Limestone1 

Pennsylvanian: Western Kentucky. 

Original reference: D. D. Owen, 1856, Kentucky Geol. Survey, v. 1, pl. 

At Newburg, Henderson County. 

Newburgh Limestone1 

Lower Cambrian to Middle Ordovician: New York. 

Original reference: W. W. Mather, 1840, New York Geol. Survey 4th Rept. 
of 1st district, p. 257. 

D. W. Fisher, 1956, Internat. Geol. Cong., 20th, Mexico, Cambrian Sym
posium, pt. 2, p. 329, 343. Name rejected. Synonymous with Stock
bridge. 

Occurs at Newburgh, Orange County. 

New Burnside Coal Member (of Spoon Formation) 

Pennsylvanian: Southeastern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 32, 
4G (table 1), 65, pl. 1. Name applied to member in lower part of Spoon 
formation (new) in southeastern Illinois. Overlies Bidwell coal member 
(new) ; stratigraphically below Curlew limestone member. Thickness 3 
feet. Presentation of new rock-stratigraphic classification of Pennsyl
vanian of Illinois. Cyclical classification is retained but is entirely 
independent if rock-stratigraphic classification. 

'l'ype locality: SE 14SE 14SW 14 sec. 5, T. 11 S., R. 4. E., Johnson County. 
Upper of two coals mined in vicinity of village New Burnside. 

Newbury Granite Gneiss1 

Cambrian: Northeastern Vermont. 

Original reference: E .. J. Foyles and C. H. Richardson, 1929, Vermont State 
Geologist 16th Rept., table opposite p. 288. 

Probably named for village or township in Woodsville quadrangle, eastern 
par,t o·f Orange County. 

Newbury Volcanic Complex1 or Formation 
Upper(?) Silurian or Lower(?) Devonian: Northeastern Massachusetts. 

Original references: B. F. McDaniel, 1884, Essex lust. Bull., v. 16, p: 165; 
B. K. Emerson, 1917, U.S. Geol. Survey Bull. 597. 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology : 
Concord, New Hampshire State Plan. Devel. Comm., p. 105. Age of 
volcanics given as probably Upper Silurian or Lower Devonian. 

U.S. Geological Survey currently designates the age of Newbury Volcanic 
Complex or Formation as Upper(?) Silurian or Lower(?) Devonian on 
basis of study now in progress. 

Occurs in towns of Rowley and Newbury, Essex County. 
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Newburyport Quartz Diorite1 

Precambrian or U1)per Ordovician: Northeastern Massachusetts and south
eastern New Hampshire. 

Original reference: B. K. Emer::;ou, 11)17, U.S. Geol. Survey Bull. 597, p. 
177-178, map. 

' M. P. Billings ·in M. P. Billings, .Tohn Rodgers, and J. B. 1.'hompson, Jr., 
Guidebook for field trips in New England: Geol. Soc. America, p. 25, 29. 
Exposures in New Hampshire considered comagmatic with Salem-Dedham 
magma series in Massachusetts, but may possibly belong to New Hamp
shire magma series. PrecamlJrian. 

M. P. Billings, 1955, Geologic map of New Hampshire (1 :250,000) : U.S. 
Geol. Survey. Precambrian or Upper Ordovician .. 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 45-46, 105-106. 
Age considered Precambrian or Lower Paleozoic. 

Named for occurrence at Newburyport, Essex County, Mass. 

Newby Formation 

Triassic-Jurassic ( ?) : Northwestern Washington. 

J. D. Barksdale, 1948, Northwest Sci., v. 22, no. 4, p. 165, 167-169. Series 
of black shales, tuffs, and breccias, and metalavas of andesitic and pos
sibly basaltic composition. Lowest exposed part of formation composed 
of approximately 2,000 feet of marine black shale. Base of formation not 
recognized. Tentative total thickness 14,000 feet. In fault contact with 
Leecher and Methow gneisses (both new) in central part of quadrangle. 
Intruded by Chelan batholithic complex on southwest. Marked angular 
unconformity between Newby and overlying Virginian Ridge formation 
(new). 

Type locality : Along Lookout Ridge from forest lookout tower west to 
Black Pine Lake, Methow quadrangle. Name taken from Newby Ridge, 
since the name Lookout is previously used. 

Newby Glauconitic Sand Member (of Reklaw Formation) 

Eocene, middle : Eastern Texas. 

H. B. Stenzel, 1938, Texas Univ. Bur. IDcon. Geology Pub. 3818, p. 20 (table), 
65-71. In some areas, consists of light-yellow or pink and only slightly 
ferruginous friable sandstone with many laye1:s of red-brown harder 
crinkly-bedded highly ferruginous glauconitic sandstone partings; else
where consists of alternating thin layers of slightly glauconitic sand, 
glauconitic brown shale, and brown clay-ironstone layers. Thickness 
about 20 feet. Gradationally undt~rlies Marquez shale member (new) ; 
overlies Carrizo sand, boundary (in Leon County) placed where first 
highly ferruginous glauconitic and fossiliferous sandstones of Newby 
appear above less ferruginous nonglauconitic and noufossiliferous sand
stones of the Carrizo. 

H. B. Stenzel, 1953, Texas Univ. Bur. 'Econ. Geology Pub. 5305, p. 34-78, pl. 
1. Described in Henrys Chapel quadrangle. 

First described in Leon County. 

Newcastle Lens (in Newcastle Formation) 

Upper Cretaceous: Northeastern 'Vyoming. 

R. 1\f. Grace, 1952, Wyoming Geol. Survey Bull. 44, p. 14-15. Composed of 
thick layers of sandstone interbedded with thin layers of shale, siltstone, 



2718 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

and bentonite. Has lateral extent of 25 miles along outcrop extending 
from Clifton where it is 2 feet thick, to Pedro, where it is 10 feet thick; 
maximum thiclmess 85 feet at Newcastle. A point in sec. 31, T. 46 N., 
R. 62 W., near Pedro, is arbitrarily taken as division between Newcastle 
and Osage lens (new). 

Named for Newcastle, Weston County. 

Newcastle Sandstone 

Newcastle Sandstone Member (of Colorado Shale) 

Newcastle Sandstone Member (of Graneros Shale) 1 

Newcastle Sandstone Member (of Omadi Formation) 

Newcastle Sandstone Member (of Skull Creek Formation) 

Lower Cretaceous: Northeastern 'Vyoming, southeastern Montana, western 
Nebraska, and western South Dakota. 

Original reference: E. T. Hancock, 1920, U.S. Geol. Survey Bull. 716, p. 39, 
42, 96. 

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 15 
(fig. 7). Shown on columnar section as uppermost member of Omadi 
sandstone (new). Overlies Skull Creek member; underlies Graneros 
shale . 

. T. B. Reeside, Jr., 1944, U.S. Geol. Survey Oil and Gas lnv. Prelim. Map 10. 
Rank raised to formation. Underlies Mowry shale; overlies Skull Creek 
shale. Upper Cretaceous. 

A. J. Crowley, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 1, p. 
83-107. Newcastle sandstone, formerly regarded as member of Graneros 
shale, is herein assigned to Lower Cretaceous. ~.L'able 1 shows Newcastle 
sandstone member in Skull Creek group, above Skull Creek shale and 
below Mowry shale. Area of report, Black Hills of Wyoming and South 
Dakota. 

,V, A. Cobban, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 10, 
1). 2196, 2197 (fig. 2). Formations in Black Hills that are equivalent to 
Colorado shale are Jfall River sandstone, Skull Creek shale, Newcastle 
sandstone, Mowry shale, Belle .H'ourche shale, Greenhorn formation, 
Carlile shale, and Niourara formation. The Nawcastle of northern Black 
Hills consists of about 40 feet of lenticular sandstones, dark-gray shale, 
bentonite, and lignite. In central and northwestern Montana, equivalent 
rocks, 300 to 430 feet thick, are largely gray-weathering sandy shale, with 
numerous thin layers of bentonite. Greenish-gray glauconitic sandstone 
beds are conspicuous feature on Sweetgrass arch. Lower Cretaceous. 

R. M. Grace, 1952, Wyoming Geol. Survey Bull. 44, p. 5-44. Formation 
studied on west, north, and east flanks of Black Hills. Name Newcastle 
sandstone is misleading because unit referred to comprises a shale
siltstone facies and a sandstone facies; hence, term formation is used. 
Two phases of formation distinguished, a carbonaceous one on west and 
northwest flanh:s of Black Hills and a noncarbonaceous one on east flank. 
Formation changes laterally from a sandstone to a shale-siltstone facies. 
Formation is also lenslike in that its total thickness decreases in both 
directions along outcrop from points of maximum thickness. Thickens 
into lenses in both directions along outcrop from points of maximum 
thickness. Thickens into lenses in seven of areas studied. These lenses 
are named, in clockwise .order, Newcastle, Osage, New Haven, Little 
Missouri, Tilford, Rapid City, and Hermosa; the first four are in Wyo-
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ming, and the others are in South Dakota. Maximum thickness reported 
86 feet; minimum 11%. Underlies Mowry shale; overlies Skull Creek 
shale. Upper Cretaceous. 

R. K. Hose, 1955·, U.S. Geol. Survey Bnll. 1027-B, p. 58. Newcastle sand
stone, in Johnson County, ·wyo., is about 40 feet thick. Overlies Skull 
Creek shale ; underlies Mowry shale. In southern part of Powder River 
Basin and elsewhere, the unit has been called Muddy sandstone or Muddy 
sandstone member of Thermopolis shale. 

Herbert Skolnick, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 4, 
p. 787-815. Member of Skull Creek formation. Thicknesses: 93 feet at 
type section; about 12 feet, Butte County, S. Dak.; 16%, feet, Custer 
County, S. Dak.; about 12 feet, Mead(~ County, S.Dak. Lower Cretaceous. 
Faunal and mineralogical evidence indicates that physically and spatially 
the Skull Creek shale, Newcastle sandstone, and lower Mowry shale are 
sufficiently related to be considered one unit. 

G. R. Wulf, 1959, Dissert. Abs., v. 20, no. 5, p. 1747. In eastern Montana 
and western North Dakota, a blanket type sand herein named Dynneson 
bas been called Newcastle. 

W. J. Mapel, C. S. Robinson, and P. K. Theobald, 1959, U.S. Geol. Survey 
Oil and Gas Inv. Map OM-191. On northern and western flanks of Black 
Hills, Newcastle sandstone is 0 to 80 feet thick and consists of discon
tinuous beds of light-gray sandstone, siltstone, and dark-gray shale or 
claystone and a few beds of impure lignite and bentonite. Overlies Skull 
Creek shale ; underlies Mowry shale. Lower Cretaceous. 

'"· A. Pettyjohn, 1960, (abs.) South Dakota Acad. Sci. Proc. v. 38, p. 34-38. 
Dakota controversy discussed. Suggested that term Dakota group be 
used to include J_,akota, Fuson, Fall River, Skull Creek, and Newcastle 
formations. 

'l'ype section (Skolnick) : NW1,4NW~ sec. 28, T. 45 N., R. 61 W., exposed 
on novtbwest ·side of cut on U . .S. Highway 85, 0.4 mile noJ'Itheast of junc
tion with U.S. Highway 16, 1 mile east of Newcastle, Weston County, 
Wyo. 

New Chapel Chert Bed (in Silver Creek Limestone) 1 

Middle Devonian : Southeastern Indiana. 

Original reference: G. I. 'Vhitlatch and J. "r· Huddle, 1932, Indiana Acad. 
Sci. Proc., v. 41, p. 363-371. 

Guy Campbell, 1942 Geol. Soc. America Bull .. v. 53, no. 7, p. 1062. The two 
facies of upper bed of the Silver Creek more or less merge in central 
Clark County and contain layers of bedded chert and chert nodules. 
Name New Chapel c.hert ~bed ('V·Mtlatch and Huddle. 1932) is only 'local 
and perhaps of secondary origin, and it does not identify bed as a whole 
or at all localities; therefore, term seems unnecessary. 

Named from small country church in SW~ SE 14 sec. 37, Clark Grant, 
Clark County. 

Newcomb Sandstone (in Slatestone Group) 

Pennsylvanian (Pottsville Series) : FJastern Tennessee. 

C. '"· Wilson, Jr., J. W. Jewell, and E. T. Luther, 1956, Pennsylvanian 
geology of the Cumberland Plateau: Tennessee Div. Geology [folio], p. 6, 
19, pis. 2, 3, 4. Includes both massive and thin facies. Thickness as 
much as 60 feet; comonly 20. Occ·urs in upper part of. group; overlies a 
shale interval 40 to 120 feet thick that in turn overlies Sand Gap sand-
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stone (new) ; underlies shale and Jellico coal that underlie Indian Bluff 
group (new). 

Named from Newcomb, Campbell County. 

New Corydon Limestone1 

Silurian (Niagaran) : Northeastern Indiana and west-central Ohio. 

Original reference : E. R. Cumings and R. R. 1Schrock, 1928, Indiana Devt. 
Conserv., Div. Geol. Pub. 75, p. 53, 54, 113-117. 

D. A. Busch, 1939, (abs.) Geol. Soc. America Bull., v. 50, no. 12, pt. 2, p. 
1976. New Corydon formation and underlying Huntington dolomite (re
stricted) are now known to extend into west-central Ohio. 

J. B. Sangree, Jr., 1960, Dissert, Abs., v. 21, no. 6, p. 1528. Revision of 
Silurian stratigraphy of northern Indiana proposed. New Corydon and 
Liston Creek formations are tentatively considered cherty facies of 
Mississinewa formation. 

Named for exposures in vicinity of New Corydon, Jay County, Ind. 

New Design Group 

Mississippian (Chester Series) : Eastern and southern Illinois, northern 
Kentucky, and eastern Missouri. 

J. M. Weller, 1939, Kansas Geol. Soc. Guidebook 13th Ann. Field Conf., p. 
131, 134. Name applied to lower part of Chester series in standard sec
tion of the Mississippian. Underlies Homberg group (new). In southern 
Illinois, includes (ascending) Renault limestone, Bethel sandstone, and 
Paint Creek formation; in Mississippi River counties, includes Aux Vases 
sandstone, Renault limestone, Yankeetown chert, and Paint Creek lime
stone. 

J. l\f. Weller and A. H. Sutton, 1940, Am. Assoc. Petroleum Geologists Bull. 
v. 24, no. 5, p. 766 (fig. 1), 823-829. In Kentucky, includes Girkin lime
stone. 

Named for New Design Townshiv, Monroe County, Ill. 

New Egypt Formation 

Cretaceous-Eocene: Eastern New Jersey. 
R. K. Olsson, 1959, Dissert Abs., v. 19, no. 8, p. 2063-2064. Five nnits were 

studied: Navesink, Redbank, Tilton, New Egypt, and Hornerstown for
mations. Of these, the New Egyvt formation of outcrop area is a lateral 
equivalent of Tinton formation and in subsurface represents both the 
Tinton and Hornerstown. Cretaceous-Tertiary boundary is marked by 
spheroidal weathering at surface in northern part of outcrop area (Tin
ton and Hornerstown formations), but apparently lies within a lithic 
unit in the subsurface (New Egypt sand) ; deposition appears to have 
been unbroken here. Paleocene-Eocene boundary also lies within a lithic 
unit (Hornerstown and New Egypt formations). 

Occurs in New Jersey Coastal Plain in area of New Egypt and Sewell. 

Newett Limestone (in middle member of Belden Formation) 

N ewetJt Limestone Member (or Weber? FO'rma'tion) 1 

Pennsylvanian: Central Colorado. 

Original reference: D. B. Gould, 1935, Am. Assoc. Petroleum Geologists 
Bull., v. 19, no. 7, p. 973-1009. 

K. G. Brill, .Jr., 1952, Geol. Soc. America Bull., v. 63, no. 8, p. 835. Newett 
limestone is in lower part of middle shale and limestone member of 
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Belden formation. Rocks of unnamed middle shale and limestone member 
formerly assigned to Weber(?) formation by Gould. 

Named for abandoned town of Newett, in sec. 3, T. 14 S., R. 77 ·w., near 
which limestone is exvosed. In Park and Chaffee Counties. 

New Fork Tongue (of ·wasatch Formation) 

Eocene: Southwestern Wyoming. 

J. H. Donavan, 1950, Wyoming Geol. Assoc. Guidebook 5th Ann. Field Conf., 
p. 60, 61, 64. Composed of variegab~d red, brick-brown, purple, yellow
IJrown, green, and gray clay shales: fine arkosic conglomerates; and 
coarse-grained cross-laminated sandstones. Overlies Knight member; 
interfingers with :H'onteuelle memuer (new) of Green River formation. 
Thickness as much as 325 feet. 

'V. H. Bradley, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 5, 
p. 1072. Intertingers with Fontenelle, here considered tongue of Green 
River formation. New Fork and Fontenelle tongues are approximate 
stratigravhic equivalents of Cathedral Bluffs and Tipton tongues farther 
east. 

Typically exposed in buttes overlooking Green River-New Fork River junc
tion, Sublette County. 

!Newfoundland Quartzite1 or Grie 

Middle Devonian (Onondaga) : Northern New .Jersey and southeastern New 
York. 

Original reference: E. C. Edkel, 1902, New York State Mus. 54th Ann. Rept., 
pt. 1, p. r148. 

Named for occurrence at Newfoundland. Morris County, N.J. 

New Galilee Clay Shale (in Conemaugh lf'ormation) 1 

Pennsylvanian: Western Pennsylvania. 

Original reference: F. ,V, De Wolf, 1929, Pennsylvania Topog. and Geol. 
Atlas 5, p. 30, 31, pl. 6. 

Named for occurrence 1 mile east of New Galilee, Beaver County. 

New Glarus Member (of Pecatonica Formation) 

Middle Ordovician : Northern Illinois. 

J. S. Templeton and H. B. ·wmman, 1952, Tri-State Geol. Soc. Guidebook 
16th Ann. Field Conf., p. 41, figs. 3, 10, 15A, 16. Thick-bedded limestone 
3 to 6 feet thick. Shown on columnar section as underlying Medusa 
member (new) and overlying Dane member (new). 

Occurs in Dixon-Oregon area. 

New Hampshire Plutonic Series 
New Hampshire Magma Series1 

Upper Devonian ( ?) : New Hampshire and east-central Vermont. 

Original reference: M. P. Billings, 1934, Science, v. 79, no. 2038, p. 55-56. 

l\f. P. Billings, 1935, Geology of the Littleton and Moosilauke quadrangles: 
Concord, New Hampshire State Plan. Devel. Comm., p. 26-28, geol. maps. 
Subdivided in Littleton and Moosilauke quadrangles, New Hampshire. 
New units named are Moulton diorite, Remick tonalite, Sugar quartz 
monzonite, French Pond granite, JVloody Ledge granite, and Pond Hill 
granite. 

R. W. Chapman, 1935, Am. Jour. Sci.. 5th ser., v. 30, no. 179, p. [404], 405-
406. Represented by Berlin gneiss and a quartz diorite in Percy area, 
New Hampshire. 
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David :Modell, 1!)36, Geol. Soc. America Bull., v. 47. no. 12, p. 1892-1894, 
pl. 1. Represented by Chatham group, Meredith porphyritic granite, and 
pegmatites in Belknap area, New Hampshire. 

Katharine Fowler-Lunn and Louise Kingsley, 1937, Geol. Soc. America 
Bull., v. 48, no. 10, p. 1368-1373, pl. 3. Concord granite assigned to series 
in Cardigan quadrangle, New Hampshire. 

Alonzo Quinn, 1937, Geol. Soc. America Bull., v. 48, no. 3, p. 377, 378, 400. 
Redefined Winnipesaukee quartz diorite included in series in Red Hill 
area, New Hampshire. 

A. P. Smith, 1938, Geologic map and structure sections of the Mount 
Chocorua quadrangle, New Hampshire (1 :62,500) : New Hampshire High
way Dept. Map legend shows Tamworth granite (new) and Norway 
quartz monzonite (new) included in series. Age shown as post-Lower 
Devonian and probably Upper Devonian. 

J. B. Hadley and others, 1938, Geologic map and structure sections of the 
New Hampshire portion of the Mount Cube quadrangle (1 :62,500) : New 
Hampshire Highway Dept. Includes Haverhill granodiorite (new). 

R. ·w. Chapman, 1946, (abs.) Geol. Soc. America Bull., v. 57, no. 12, pt. 2, 
p. 1187. Represented by Long Mountain granite (new) in Percy quad
rangle, New Hampshire. 

R. ,V. Chapman, 1948, Geol. Soc. America Bull., v. 59, no. 11, p. 1075-1077, 
1079-1081. Restricted. Berlin gneiss abandoned and now unnamed unit 
assigned to Oliverian magma series. 

Katharine Fowler-Billings, 1949, Geol. Soc. America Bull., v. 60, no. 8. p. 
1265-1270, pl. 1. Occurs as large intrusive bodies in Monadnock region, 
New Hampshire. Oldest unit is Kinsman quartz monzonite, next youngest 
is Spaulding quartz monzonite (new), and youngest is Concord granite. 

Jacob Freedman, 1950, Geol. Soc. America Bull., v. 61, no. 5, p. 464-467. 
Includes Exeter diorite, quartz diorite, quartz monzonite, binary granite, 
and microcline granite in Mount Pawtuckaway quadrangle, New Haml)
shire. Winnipesaukee gneiss no longer recognized in area. 

W. S. White and l\L P. Billings, 1951. Geol. Soc. America Bull., v. 62, no. 6. 
p. 662-667, vl. 1. Includes Ryegate granodiorite (new). Geographically 
extended to Vermont. 

M. P. Billings, 1952, in M. P. Billings, John Rodgers, and J. B. Thompson, 
Jr., Geol. Soc. America Guidebool{ for J!"""~ield Trips in New England, p. 25, 
45. Ayer granodiorite ass'igned 1to series in ,southeastern New Hampshire. 
Newburyport quartz diori,te in .same area may possibly belong to series. 

l\L P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 53-65, 106-107, 
125-129, 146-147, 186. Summary discussion of plutonic series. Charac
terized by presence of biotite and muscovite, generally gray color, less 
intense granulation than in Oliverian plutonic series, and white peg
matites. Upper Devonian(?); younger than Lower Devonian and older 
than Mississippian ( ?) . Derivation of name. 

J. H. Eric and J. G. Dennis, 1958, Vermont Geol. Survey Bull. 11, p. 28, pl. 1. 
Map bracket shows plutonic series includes Moulton diorite and Kirby 
quartz monzonite (new) in Littleton quadrangle. 

Type area: Littleton and Moosilaulw quadrangles. New Hamp:;hire. Named 
for extensive development in New Hampshire. 

New Harmony Sandstone (in McLeansboro Formation) 
Pennsylvanian: Southwestern Indiana and southeastern Illinois. 
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J. A. Culbertson, 1932, The paleontology and stratigraphy of the Pennsyl
vanian strata between Caseyville, Kentucky, and Vincennes, Indiana: 
Urbana, Ill., Illinois Univ., Abs. Thesis, p. 8. Massive sandstone. Un
conformably overlies clayey shale above Lawrenceville shale (new) ; 
underlies New Haven limestone. 

Well developed along Wabash River, just below New Harmony, Ind. 

New Haven Arkose (in Newark Group) 

Upper Triassic: Central Connecticut. 
P. D. Krynine, 1941, (abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, p. 

1919. Fluvial deposit. Underlies Meriden formation. 
P. D. Krynine, 1950, Connecticut Geol. Nat. History Bull. 73, p. 30-31, 32, 

37-57. At base is a light-gray conglomerate and conglomeratic arkose. 
Above, a lower and an upper division are recognized. In south-central 
Connecticut, lower division includes eoarse white, gray, or mottled arkose 
with conglomerate and man.v fragments of metamorphie roeks; upper 
division includes coarse pink arkose with nuuH~rous conglomerate lenses 
forming two main horizons near base and top. In uoth divisions are 
subordinate layers of micaceous shaly sandstones and shales. In eentral 
Connecticut, ·the lower division west Olf •Meriden consists of coarse gray
ish arkose with subordinate black shales ; upper division includes fine
grained red micaceous feldspathic sandstone west of Meriden, and coarse 
pinkish-gray arkose with conglomerate layers east of Meriden. Maximum 
thickness about 7,500 feet. Newark group. More than one type locality 
designated because of facies variations. 

E. P. Lehmann, 1959, Connecticut Geol. and Nat. History Survey Quad. 
Rept. 8, p. 8 (table 1), 10, pl. 1. Oldest formation in Newark group. 
Underlies and is exposed in small area along central part of west margin 
of map [Middleton quadrangle]. 'rhickness about 10 feet where best 
exposed. . Underlies Talcott basalt. 

R. W. Schnabel, 1960, U.S. Geol. Survey Geol. Quad. Map GQ-134. Under
lies most of western half of Avon quadrangle, Connecticut. Buried over 
nearly all of this area by deposits of glacial drift, talus, and alluvium. 
Thickness probably at least 5,000 feet. Upper contact exposed in three 
areas. In these exposures, the New Haven conformably underlies Talcott 
basalt. 

Type localities: In south-central Connecticut: western slope of West Rock 
ri:dge, northern end of 'Vh'itney Avenue in HUJmden, on HavtJfo:l'd Turn
vike next to New Haven Country Club, and in quarries of Fair Haven. 
In central Connecticut: at Roaring· Brook, and at Hanover Pond south 
of Meriden. 

New Haven Clay1 

Pleistocene, upper : South-central Connecticut. 

Original reference: R. 1!"'. Flint, 1933, Geol. Soc. America Bull., v. 44, no. 5, 
p. 965-987. 

P. D. Krynine, 1937, Am. Jour. Sci., 5th 1ser., v. 33, no. 194, p. 135-136. De
scribed as red or brownish varved clay. Underlies buff or pink sand. 
Probably of lacustrine origin. 

Occurs at and north of New Haven. 

New Haven Coal Member (of Modesto Formation) 
Pennsylvanian: Southeastern and southwestern Illinois. 

R. 1\f. Kosanke and others, 19GO. Illinois GeoL 1Sur'\'ey Rept. Inv. 214, p. 37. 
50 (ta'ble 1), pl. 1. Uppermost member ·of Modesto formation (new). In 
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soubheastern area, occurs al.Jove Chapel (No. 8) coal member (new) ; in 
southwestern area, orccurs above Macoupin limestone member. Co·alnamed 
by Kosanke (1950, Illinois Geol. Survey Bull. 74). Presentation of new 
rock ... stratigraphic classification of Pennsylvanian stra·ta in Illinois. 

Type locality: NW~ sec. 19, T. 7 S., R. 10 E., New Haven quadrangle, 
Gallatin County. 

New Haven Lens (in Newcastle Formation) 

Upper Cretaceous: Northeastern Wyoming. 

R. M. Grace, 1952, Wyoming Geol. Survey Bnll. 44, p. 14, 15. Entirely 
sandstone. Maximum thickness 44 feet near New Haven; 34 feet 3 miles 
south of New Haven. 

Named for New Haven, Crook County. 

New Haven Limestone (in McLeansboro Group) 

New Haven Limestone Member (of McLeansboro Formation) 1 

Middle and Upper Pennsylvanian : Southeastern Illinois. 

Original reference: A. H. ·worthen, 1875, Illinois Geol. Survey, v. 6, p. 67. 

C. I.~. Cooper, 1946, Illinois Geol. Survey Bull. 70, p. 16 (fig. 2). Shown on 
correlation chart as limestone in McLeansboro group ; occurs below 
Flannigan cyclothem and above Trivoli limestone. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 55 
( truble 3). Replaced by ·Shoal Creek limestone member of Bond fornuLtiou 
(new). 

Probably named for New Haven, Gallatin County. 

Newkirk Limestone1 

Permian : Central nothern Oklahoma. 

Original reference: L. L. Hutchison, 1911, Oklahoma Geol. Survey Bull. 2, 
p. 205-206. 

C. C. Branson, 1057, Oklahoma Geolog~' Notes, v. 17, no. 11. p. 102. Abaudoned 
by Oklahoma Geological Survey. 

Exposed at Newkirk, Kay County. 

Newland Limestone1 or Formation (in Piegan Group) 

Precambrian (Belt Series) : Central western Montana. 

Original reference: C. D. ·walcott, 189!), Geol. Soc. America Bull., v. 10, p. 
199-215. 

Russell Gibson, W. F. Jenks, and Ian Campbell, 1941, Geol. Soc. America 
Bull., v. 52, no. 3, p. 371. Term "\Yallace instead of Newland used for 
formation younger than Ravalli and older than Striped Peak in Libhy 
and Trout Creek quadrangles, northwestern Montana and northern Idaho. 

D. A. Andrews, G. S. Lambert, and G. "\V. Stose, 1!)44, U.S. Geol. Survey Oil 
and Gas Inv. Prelim. Map 25, sheet 1. Included in Siyeh group on map 
legend. 

C. P. Ross, D. A. Andrews, and I. J. ·witkind, 1955, Geologic map of Mon
tana (1 :500,000) : U.S. Geol. Survey. Newland limestone included in 
Piegan group. Dark-bluish-gray argillaceous dolomitic limestone with 
some argillite, locally schistose. In central and western Montana, New
land and Wallace formations have been treated as essentially synonymous 
terms by some authors. 
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w. H. Nelson and J. P. Dobell, 195H, U.S. Geol. Survey Misc. Geol. Inv. 
Map 1-206. In Bonner quadrangle, Montana, Newland limestone under
lies Miller Peak argillite. l'iegan group. 

Type locality: On Newland Creek, 10 miles north of White Sulphur Springs, 
Meagher County, between Big Belt and Little Belt Mountain. 

New Lisbon Member1 (of Tully Formation) 

Middle Devonian: East-central New York. 

Original reference: G. A. Cooper and J. S. Williams, 1935, Geol. Soc. 
America Bull., v. 46, p. 809. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 
1, p. 1787, chart 4. Middle Devonian. 

R. E. Stevenson, 1948, New York State Sci. Service Rept. Inv. 1, p. 2, 4. 
Further described as dominantly argillaceous sandstone with some inter
beds of fine-grained storm-roller sandstone. 

R. E. Stevenson and W. S. Skinner, 1949, Pennsylvania Acad. Sci. Proc., v. 
23, p. 29-30. Basal member of 'Tully. Consists of .thin-bedded platy 
sandstone with some sandy shale. Underlies Laurens member. 

·wen exposed along first south tributary to Stony Creek, 1% miles east of 
New Lisbon, Otsego County. 

Newlon Limestone and Shale (in Kanawha Formation1 or Group) 

Pennsylvanian: Northern West Virginia. 

Original reference: D. B. Reger, 1918, West Virginia Geol. Survey Revt. 
Barbour and Upshur Counties, p. 281. 

H. R.. Wanless, 1939, Geol. Soc. America Spec. ·Paper 17, p. 96. In lower 
part of Kanawha here considered a group. 

Type locality not given but occurs east of Newlon, Upshur County. 

New London Granite 

New London Granite Gneiss1 

Carboniferous, upper, or post-Carboniferous ( ?) : Southeastern Connecticut. 

Original reference: H. E. Gregory, 1906, Connecticut Geol. Nat. History 
Survey Bull. 6, p. 115, 149, 152, map. 

W. G. Foye, 1949, Connecticut Geol. Nat. History Surve~r Bull. 74, p. 61. 
Redescribed as granite, pink to light gray, fine grained to medium 
grain~d, and even grained. 

Typical exposures in and about New London. 

Newman Limestone1 or Formation 
Mississippian: Eastern Tennessee, eastern Kentucky, and southwestern 

Virginia. 

Original reference: l\1. R. Campbell, 1893, U.S. Geol. Survey Bull. 111, p. 28, 
38. 

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 108-110, pt. 
1, pls. Mississippian limestone sequence, here called Newman limestone, 
has been subdivided into five or six formations in southwestern Virginia, 
northwestern Georgia, and northern Alabama ; the same units are cer
tainly present in eastern Tennessee, but studies are not yet far enough 
advanced to make it feasible to show the units separately on present 
map. In general, limestone units equivalent to the ·warsaw, St. Louis, 
and Ste. Genevieve, together with the lower part of Chester group, and 
the middle part of Chester group of Upper Mississippi Valley States can 



2726 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

be recognized. The Newman varies in character across area. Thickness 
600 to more than 2,800 feet. Overlies Grainger formation ; underlies 
Pennington formation. 

R. B. Neuman and R. L. Wilson, 1960, U.S. Geol. Survey Geol. Quad. M~p 
GQ-131. In Blockhouse quadrangle, Tennessee, rocks formerly referred 
to as Newman are renamed Greasy Cove formation. 

Type locality: Newman Ridge, Hancock County, T·enn. 

i·Newman Sandstone Lentil (in Newman Limestone) 1 

Mississippian : Northeastern Tennessee. 

Original reference: A. Keith, 1897, U.S. Geol. Survey Geol. Atlas, Folio 40. 

Name derived from type locality of Newman limestone at Newman Ridge, 
Hancock County. 

New Market Limestone (in St. Paul Group) 

Middle Ordovician: Western Virginia, central Maryland, southern Pennsyl
vania, and eastern ·west Virginia. 

B. N. Cooper· and G. A. Cooper, 1946, Geol. Soc. America Bull., v. 57, no. 1, 
p. 71-74. Proposed for succession of predominantly dense fine-grained 
limestone above the Beekmantown and below the dark-gray limestones of 
the Dino·rthis atavoides zone (Lincolnshire limestone). Where typically 
developed, consists mainly of dove-gray high-calcium limestone. At type 
section, two divisions are recognizable : lower zone, composed mainly of 
thin-bedded dove-gray calcilutite. in many places with a few feet of 
limestone- and dolomite-pebble conglomerate at base; and an upper zone 
which is thick to massive and nearly free of insoluble matter. Thickest 
and most characteristically developed on west side of Massanutten syn
cline where it has maximum thickness of 250 feet, 4 miles west of Edin
burg; in most sections west of Massanutten Mountain, thickness is 75 to 
100 feet. Thinner and locally absent east of Massanutten syncline; two
fold division less distinct, and average thickness considerably less than 
50 feet. Thickness at type section 83% feet. New Market is essentially 
same as unit identified by Butts as Mosheim in most parts of northern 
Virginia. 

R. B. Neuman, 1951, Geol. Soc. America Bull., v. 62, no. 3, p. 286-298, pl. 2. 
Included in St. Paul group (new). Geographically extended into Mary
land, Pennsylvania, and ·west Virginia. Redescribed at type section, and 
thickness given as 144 feet; discrepancy between this and published 85 
feet [83%] feet is due to inclusion of dolomitic beds intercalated with 
limestone at base of section; therefore, formation at type locality con
sists predominantly of dove vaughanite with some strata of darker 
tine-grained limestone, and includes beds of dolomitic and argillaceous 
limestone in lower part. Strata are traced continuously from type sec
tion into southern Pennsylvania. The New Market at Tumbling Run, 
Vaucluse, and Stephens City, Va., points intermediate between type sec
tion, and area of this report [Maryland], is underlain by Beekmantown 
dolomite and overlain by Lincolnshire limestone. From Winchester, Va., 
northward, formations that enclose New Market change; in absence of 
Lincolnshire, Edinburg or Chambersburg, limestone rests directly on New 
Market. Northeastward from Bessemer, W. Va., Row Park limestone 
(new) intervenes between Beekmantown and New Market. New Market 
thickens north of Martinsburg, W. Va., to maximum of 710 feet at Welsh 
Run, Pa. Maintains average thickness of 150 feet from Kernstown, Va., 
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to Haim;ville, ,V. Va.; iu that di::itnnce, ha~ miuimnm thickness of !)0 feet 
at Kern~town autl maximnm thickue~~ of 185 feet at Be~~emer. 

G. A. Coover, 1DGli, Smith~oui:m Mi~c. Colin., v. 127. pt. 1, p. 7\:l-80. To 
uorthen~t of type section .Kew Marl\et thickens and its ~tratigravhy be
comes comvlex. Neuman ( l !)G1) amvlifiecl New Market and identified 
the ~o-called ''LowYille" underlying Chambersburg formation ( Shippens
burg of Craig) as New Market. Coo11er and Coover (11)4li, p. 69) identi
fied the New Market nmlerneath an 800-foot sequence of "Stones RiYer'' 
which immediately underlies the "'Lowville." The New Market of Cooper 
:mel Coover npar Marion. Pa., fingers at the base with dolomites as it does 
at New Market. Newman named the 800-foot sequence of ''Stones River'' 
the Ro\v Park formation. Cooper and Cooper (11)4(-i) had in·eviously 
identified this sequence at Whistle Creek on basis of coutaiued fossils. 
Below the Ne\v Market of Cooper :mel Cooper, Neuman di~covered lime 
stone containing abundance of Rostricell1t,l(l,. The seemingly conflicting 
icleutification of New Market by Cooper and Cooper and Nenmnn can he 
interpreted as facies condition. It is 11ostlulated here that both identi
fications of New Market are correct, but that the Row Park is a partial 
facies of the New Market and also the Whitle Creek. The New Market 
is sandwiched between Ro~Stricell'/l.la beds of the Row Park at the base 
and the main body of the Row Parle It interfingers with main mass of 
Row Park and overlies it as it does near Marion, Pa. 

li'. l\f. Swartz a11Cl R. R. Thomp~on, 1!)58, l'eunsylvania State Univ. Miuerar 
Indn~tries Expt. Sta. Bnll. 71. v. 12-14. Overlies Brown Mills limestone 
member (new) of Row Park formation in 1!-,ranklin Couut~~, Pa. 

'l'ype section: In Madden quarry, near New Market, Sheuamloah Connty, 
Ya. 

New Mass Amygdaloid1 (in Central Mine Group) 

Precalllbrinn ( Keweena wau) : Northern Michigan. 

Original reference: ·w. H. 'Veed, 1925, 'l'he Mines Handb., 11· 1008-1049. 

Occur:s on property of Mass Con~olidnted l\1iniug Co. in Ontonagon Connt,v. 

New Mass Flow1 

Precambrian (Keweenawmt) : Northern Michigan. 

Original reference: B. S. Butler and \V. S. Burbank, 1029, U.-S. Geol. Sur
vey Prof. Pal)er 144 (chart compiled hy l\l. G. Y\Tilmnrth). · 

Copper district of Keweenaw Poi11t. 

New Milford Formation (in Chemung Group) 

New Milford Group (in Catskill Formation) 1 

New Milford paryafacies 

Upl)er Devonian: Northeastern Pennsylvania. 

Original reference: I. C. 'Vhite. l 881, Penusylvania 2d Geol. Survey Rept. 
G5, p. 68-70. 

Bradford 'Villard, 1!)36, Geol. Soc. America Bnll., Y. 47, no. 4, p. 571, 588-
5!)3. 1!-,orma tion assigned to Chemung group. Includes (ascending) 
Kingsley red shale, Lanesboro, and Luthers Mills coquinite members (all 
new). 

K. E. Cnster, lf)38, .Jour. Paleontology, v. 12. no. 1, p. 45 (fig. 7), 46. Kew 
Milford upper, middle, and lo\ver sandstone (White, 1881) are i11cluded 
in Lanesboro formational snito. 'V~!llshnrg monothem; New Milford 

7H-fl54-vol. 2-66--81 
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lower sandstone is here named Drinker Creek sanch;tone member (of 
Lanesboro formational suite). Kingsley member of New Milford is 
classed as member of Wellsburg monothem. Figure 7 shows New Mil
ford parvafacies as part of Chemung stage. 

Named for exposures in New Milford part of Susquehanna County. 

New Milford Sandstone1 or Shale1 

Upper Devonian: Northeastern Pennsylvania. 

Original reference: I. C. White, 1881, Pennsylvania Geol. Survey Rept. G5, 
p. 68-70. 

Well exposed in New Milford part of Susquehanna County. 

New Oxford Formation (in Newark Group) 1 

Upper Triassic: Southern Pennsylvania and western Maryland. 

Original reference : A. I. Jonas, 1928, Maryland Geol. Survey Carroll 
County, geol. map. 

D. B. McLaughlin and R. C. Gerhard, 1953, Pennsylvania Acad. Sci. Proc., 
v. 27, p. 136-137. ·Termed subarkosic lithofacies in Lebanon and Lan
caster Counties, southeastern Pennsylvania. Contains some beds of true 
arkose, much subarkose, and extensive interbeds of red sandstone poor 
in feldspar, as well as some red shale. Interfingers with Gettysburg 
sandstone lithofacies and is the southern, and to a considerable extent, 
lower and older unit. Transition marked by extensive interbedding of 
feldspathic and nonfeldspathic sandstones. 

Named for exposures at New Oxford, Adams County, Pa. 

tNewport Conglomerate1 

Carboniferous : Southern Rhode Island. 

Original reference: E. Hitchcock, 1861, Am. Jour. Sci., 2d, v. 31, p. 377. 

Type locality: Purgatory Rocks, southern part of Narragansett Basin. 

Newport Formation1 

Pleistocene : Northwestern Oregon. 

Original reference: W. D. Smith, 1926, Oregon Univ. Commonwealth Rev., 
v. 8, p. 269. 

Typically exposed at Newport, Lincoln County. 

Newport Granite1 

Devonian: Northeastern Vermont. 

Original reference: C. H. Richardson, 1908, Vermont State Geologist 6th 
Rept. 

Newport is in Memphremagog quadrangle, Orleans County. 

Newport Group 

Precambrian: Northeastern Washington a~d western Idaho. 

M. C. Schroeder, 1952, Washington Div. Mines and Geology Bull. 40, p. 7 
(chart), 9, 19, pl. 1. Name applied to a:bou:t 29,000 d:eet of argillaceous 

sandstones, argillite, quartzitic sandstones, quartzites, and carbonate 
rocks cropping out in area. Comprises (ascending) Bead Lalw forma
tion, No Name argillite, and Skookum formation. Neither base nor 
top of group observed in map area. 

Named for exposures near Newport, Pend Oreille County, 'Vash. 
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Newport Limestone?· 

Upper Devonian: Central Pennsylvania. 

Original reference: J. P. Lesley, 1892, Pennsylvania 2d Geol. Survey 
Summ. Final Rept., v. 2, p. 1594. 

·wen ex11osed opposite furnace at Newport, Perry County, and 1 mile 
east, on bank of Juniata River. 

Newvort Shales and Sandstones1 

Upper Devonian: Central southern Pennsylvania. 

Original reference: F. Platt, 1881, Pennsylvania 2d Geol. Survey Re11t. 
T., 11· 28. 

On Juniata River, Perry County. 

Newport Neck Shale1 

Precambrian : Southeastern Rhode Island. 

Original reference: A. }"". Foerste, 1899, U.S. Geol. Survey Mon. 33, p. 
316-318, 383. 

Occurs along west shore of Newport Neck. 

New Providence Shale 

New Providence }..,ormation (in Borden Group) 

New Providence Shale (in Osage Group) 1 

Lower Mississippian (Osage Series) : Southern Indiana, eastern and 
northern Kentucky, and Tennessee. 

Original reference: "\V. "\V. Borden, 1874, Indiana Geol. Survey 5th Ann. 
Rept., p. 161. 

C. W. "\Vilson, Jr., and E. L. S11ain, .Jr., 1936, Am. Assoc. Petroleum 
Geologists Bull., v. 20, no. 6, p. 805-809. In study of early Mississippian 
rocks of central Tennessee, Bassle1· (1912, U.S. Natl. Mus. Proc., v. 
41, no. 1851) divided strata between overlying ]J""ort Payne chert and 
underlying Maury shale member of Chattanooga shale into two forma
tions ; upper was correlated with N•~w Providence shale and local type 
locality given as "\Vhites Creek Svrings, Davidson County; lower was 
named Ridgetop shale. In present report, local use o·f New Providence 
shale is accepted but strata designated as Ridgetop are considered a 
phase of the New Providence. 

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 76-77, 79, 
99-135, pls. 6, 8. New Providence formation is basal unit of Borden 
group in Indiana and Kentucky. In Indiana, overlies Rockford lime
stone or New Albany black shale and underlies Locust Point formation; 
in Kentucky overlies New Albany-Ohio black shale unit, except in north
eastern part of outcrop belt ,vhere Bedford-Berea-Sunbury wedge 
separates it from Ohio shale and it rests directly on Sunlmry; under
lies Brodhead formation (new). Thickness in Kentucky ranges from 
50 feet in Pulaski County to 350 feet at Kentucky-Ohio border. Mis
understanding exists regarding New Providence in Kentucky. This has 
arisen chiefly from claim by Butts (1922, Kentucky Geol. Survey, ser. 
6, v. 7) that overlying Keokuk rocks thin ra11idly from .Jefferson County 
southeastward, eastward, and northeastward around outcrop belt that 
borders Lexington Plain and that New Providence gradually thickens 
to comprise entire clastic unit of shale and sandstone, over 550 feet 
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thick, between underlying Ohio shale, or Sunbury shale, and overlying 
·warsaw or younger beds. In this interpretation, Butts considered 
New Providence "group'' of Kentucky equivalent to combined Cuyahoga 
and Logan formations of Ohio. Butts' usage of New Providence gronp 
for strata in Kentucky is abandoned. Present study indicates that New 
Providence consists of only lower part of clastic l\iississim1ian strata 
of Kentucky and is equivalent only to Cuyahoga formation. Includes 
the following facies (in order of occurrence along outcrop belt nrouml 
J..,exington Plain from Indiana to Ohio) : Silver Hills. Keith Knob, 
Junction City, Forbush Creek, Dicks RiYer, Boone Gap, Stanton, Blue
stone, and Vanceburg. Com1n·ises the follo,ving members (not in 
sequence) : BeaYer Creek, Buena Vista siltstone. Churn Creek shale, 
Clay City siltstone, Farmers siltsto11e, Gum Sulphur siltstone, Henley 
shale, Kenwood sandstone. Rarden shale, and Vanceburg siltstone. 
Osage series. 

J. E. Conkin, 1!)57, Bulls. Am. Paleontology, Y. 38. 110. HiS, v. 110-124. 
Further subdivided in area of Silver Hills facies into (asceliClillg) 
Coral Ridge (new), Button Mold Knob (new), and Kenwood sandstone 
members. 

Named for New Providence, now Borden. Clark County, Incl. 

New Richmond Sandstone, (in Prairie ch1. Chien Group) 

:\few Richmond Sandstone Member (of Prairie du Chien Formation) 

Lower Ordovician: Central western 'Visconsin, northern Illi11ois, north
eastern Iowa, and southeastern l\iinnesota. 

Original reference: r..,. C. ·wooster. 1878, Wisconsin Geol. Suney A11n. 
Rept. 1877, p. 36-41. 

G. l\L Schwartz, 1936, Minnesota Geol. Survey Bull. 27, p. 41-42. Dis
cussion of geology of Minneapolis-St. Paul area. Use of term New 
Richmond is continued here, but it is suggested that in eventual reYision 
of nomenclature term be dropped for this area because the sandstone 
is thin and at places entirely missing. 

C. R. Stauffer and G. A. Thiel. 1941, Minnesota Geol. Survey Bull. 2!), 
p. 59-(12. In southeastern Minnesota, term New Richmond is revla<.:ed 
by Root Valley sandstone (new). Importance of Root Valley horizon 
in stratigraphy cannot be ignored, even though interpretation of sandy 
beds commonly called New Richmo11d sandstone, or Root Valley horizon, 
remains unsatisfactory. Indications are that this sandy phase is basal 
part of Shakopee and probably a distinct member of that formation. 

J. N. Payne in H. B. 'Villman and J. N. Payne, 1942, Illinois Geol. Survey 
Bull. 66, p. 59-60, pl. 18. CrOl)S out more or less continuously along l!"'ox 
River south of Sheridan from about center of sec. 5 to NE cor. sec. 18, T. 
35 N., R. 5 E., LaSalle County. Al)pears to be conformable on Oneota 
dolomite below and with Shakopee formation which overlies it iu 
normal sequence. However, major unconformity occurs above New 
Richmond along southwest limb of Kanakee arch in LaSalle and 
Kendall Counties and along narrow stril)S in Grundy and Livingston 
Counties where vre-St. Peter erosion removed Shakovee formation so 
t·hat New Richmond is overlaiu <lirec.tly hy St. Peter sands,tnne. Thick
ness (based on well data) HiO to 1!)0 feet. Prairie du Chien series. 
General classification of geologic time (p. 1!)1, 1!)2) discusses New 
Richmond stage of Prairie du Chien epoch. 
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H. B. \Villman aml :J. S. Temvl~ton, 1!)51, Illinois Acad. Sci. 'l'rans., v. 
44, p. 111 (tig. 2), 11!)-120. Ne'v exvosure Jtoted in Illiuois. Overlies 
Oneota formation, also exposed in this area. 

J. S. Templeton and H. B. \Villman, 1952, Tri-State Geol. Soc. Guidebook 
16th Field Couf., fig. 3. Columnar section for Dixon-Oregon area, Illi
nois, shows New Ricllmand sandstone in Prairie du Chien group above 
Oneota formation aud below Shakopee formation. 

R. JJ. Heller, 1!)5G, Geol. Soc. America Guidebook Minneapolis l\'Itg .. Field 
Trip 2, p. 2!)-39. Rtmk reduced to member status in the Prairie du 
Chien herein considered formation. Member is revresented by fine- to 
medituu-graiued quartzose samlstmw and fine- to medium-grained light 
brownish-gray to buff arenaceous dolomite. Relatively thin throughout 
most of area. Locally, as at Martel, ·wis., and in area around }j-,illmore, 
Houston, and \Vinona Counties, Minn., member is massive sandstone 
unit. Ranges in thickness from 5 fpet in vicinity of type locality along 
\Villow RiYer in \Yiscousin, to maximum of 45 feet at J_;anesboro. Not 
well exposed in Minnesota River valley excevt at Mankato where it is 
about 8 feet thick. Overlies Oueota dolomite member; underlies Shako
pee dolomite member. Studies indieate that New Richmond sandstone 
and Root Valley sandstone are same stratigraphic unit. Name New 
Richmond has priority and term Root Valley should be suppressed. 

Named for ex110sures in vicinity of village of New Richmond, St. Croix 
County, "ris. 

tNew River coal series1 

l\'Iississivpian: \Vest Virginia. 

Original reference: C. A. Ashburner, 1877, Am. Philos. Soc. Proc., v. 16, 
p. 519-560. 

New River Formation (in Pottsville Group) 

New Riyer Group1 

New River Series1 

Lower PennsylYanian: \Vest Virgiua and southwestern Yirgiuia. 

Original reference: \V. M . .l!,outaiue. 1874. Am . .Jour. Sci., 3d. v. 7. ri. 463. 

David White, 1943, U.S. Geol. SuiTey Prof. Pa11er 1!)7-C. 11· 137. Re-
ferred to as New Ri\·er formation in description of Lower Pennsylvanian 
flora. 

R. C. Moore and others, 1!)44, Geol. Soc. America Bull., v. 55, no. 6, 
chart 6 (columns 11, 12). Shown on correlation chart a;;; New River 
group, above Pocahontas group and uelow Kanawha group, Pottsville 
series. In southern \Vest Virginia, includes strata from base of lfire 
Creek coal to top of Upper Nuttall sandstone; in northern \Vest Vir
ginia, extends from unconformity at uase of Sharon conglomerate at top 
of Connoquenessing sandstone. 

l\l. G. Che1wy aml others, 1!)45, Am. Assoc. Petroleum Geologists Bull., v. 
29, no. 2, p. 140 (chart 2), 144-145. Middle Pottsville has generally 
been referred to as New Riyer formation or group in much of Ap
palachian region. Upper and lowt~r boundaries are restricted and 
di,·ision defined as series. Division shonld extend from base of Lower 
Raleigh sandstone to base of Up!)er Nuttall sandstone of southern 
\Vest Virginia. CorrelatiYe Sharon couglomerate, Olean conglomerate, 
Rockcastle conglomerate, J_;ower Cn seyville conglomerate, and lower 
conglomerate of Lookout formation seem to mark natural boundary of 
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series in other parts of Appalachian region. Base of Lower Con
noquenessing sandstone, Corbin conglomerate, Upper Caseyville con
glomerate, and base of Upper Nuttall sandstone are interpreted as 
marking unconformity that serves as boundary between New River 
series and succeeding Kanawha series. In some reports, this middle 
Pottsville division has been called Sewell group. 

C. B. Read and S. H. Marnay, 1960, U.S. Geol. Survey Prof. Paper 400-B, 
p. B381. Lower Pennsylvanian on basis of plant fossils. 

Named for exposures along New River, W. Va. 

i"New River System?' 

Mississippian: Pennsylvania and ·west Virginia. 

Original reference: F. Platt, 1877, Pennsylvania 2d Geol. Survey Rept. H2, 
p. xxiii-xxx. 

New Rochelle Serpentine1 

Precambrian: Southeastern New York. 

Original reference: F. J. H. Merrill, 1898, New York State Mus. 15th 
Ann. Rept., v. 1, p. 21-31. 

Occurs at Davenport's Neck at New Rochelle, ·westchester County. 

New Salem Aplite1 

Upper Carboniferous or post-Carboniferous: Northern central Massa
chusetts. 

Original reference: B. K. Emerson, 1917, U.S. Geol. Survey Bull. 597, p. 
244, map. 

Extends up from Enfield through Prescott, Hampshire County, and New 
Salem, Franklin County. 

i"New Salem Serpentin~1 

Upper Carboniferous or post-Carboniferous: Northern central Massa
chusetts. 

Original reference: B. K. Emerson, 1898, U.S. Geol. Survey Mon. 29, p. 55. 

Occurs on west slope of Rattlesnake Hill, Berkshire County. 

New Scotland Limestone (in Helderberg Group) 1 

New Scotland Member (of Helderberg Limestone) 

Lower Devonian: Eastern New York, western Maryland, Mississippi, New 
Jersey, eastern Pennsylvania, Virginia, and northern West Virginia. 

Original reference: .J. M. Clarke and C. Schuchert, 1899, Science, new ser., 
v. 10, p. 874-878. 

F. M. Swartz, 1930, U.S. Geol. Survey Prof. Paper 158-C. Includes Heal
ing Springs sandstone member (new) in Virginia. 

W. C. Morse, 1936, Mississippi Geol. Survey Bull. 32, p. 11, 14, 16, 17. 
Formation exposed in Tishomingo State Park. Upper 40-foot interval is 
massive hard gray limestone. Lower half of this 40 feet is very fos
siliferous. Underlies Island Hill formation. Helderbergian series. 
Most of New Scotland will be submerged when Pickwick Darn is com
pleted. 

F. M. Swartz, 1939, Pennsylvania Geol. Survey, 4th ser., Bull. G-19, p. 
55-62. In parts of Monroe County, eastern Pennsylvania, the New 
Scotland is similar to that of eastern New York. Composed largely 
of somewhat calcareous, fossiliferous shale. At base is impure siliceous 
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and argillaceous lime.stone which contains interbedded dark chert and 
corresponds in position to Kalkuerg member in Hudson River valley. 
In central Pennsylvania, consists of finely crystalline gray limestone 
and interbedded chert, commonly in layers 2 to 4 or 6 inches thick. At 
Clarks Mill and Falling Springs, Perry County, cherty limestone is dis
placed by medium-bedded solid calcareous sandstone herein named 
Falling S1n·ings sandstone memuer. Overlies Coeymans limestone and 
in some areas such as Monroe County, Stormville sandstone member. 
Underlies Becraft limestone in eastern Monroe County ; sandstone of 
probable Oriskany age in Carbon County ; Mandata shale and chert 
new in central Pennsylvania. Thicknesses: 160 feet at Nearpass 
quarries, New Jersey; 80 feet in eastern Monroe County; 40 feet near 
Palmerton; 10 to 30 feet in central Pennsylvania. Helderberg group. 

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1. p. 276-279. In 
areas where Helderberg limestone is best developed in Virginia, New 
Scotland limestone member succeeds Coeymans l'imestone memuer and 
is limited above either by Becraft limestone member or by Oriskany 
sandstone. Thickness 72 to 150 feet. In Bath and Alleghany Coun
ties, includes basal sandstone named Healing Springs by Swartz. 

G. H. Chadwicl\:, 1940, New York State Geol. Assoc. 16th Ann. Mtg., Field 
Guide Leaflets, Trip A, C, and E; 1943, New York State Mus. Bull. 
336, p. 44, 67, 71 [1946]. New Scotland l•eds comprise Kalkberg cherty 
limestone below and Catskill shaly limestone above. Underlies Becraft 
limestone; overlies Coeymans limestone. 

H. P. ·woodward, 1948, West Virginia Geol. Survey, v. 15, p. 82-95. Over
lies Coeymans limestone ; underlies Port Ewen limestone. 

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources 
[Rept. 14] Washington County, p. 83. In Maryland, New Scotland 
member of Helderberg consists of lower limestone containing several 
layers of white chert which replace the limestone, and an upper bed 
of drab soft fissile shale. Thickness 12 to 43 feet. Overlies Coeymans 
member; underlies Becraft member. 

F. G. Lesure, 1957, Virginia Polytechnic Inst. Bull., Engineering Expt. 
Station Ser. 118, p. 48. Names New Scotland and Becraft limestones 
as used by Butts (1940) do not seem justified, and in this report 
[Clifton Forge iron district] term Licking Creek limestone is used to 
include all limestone beds above Healing Springs sandstone and below 
Ridgeley sandstone. 

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Field Trips 
Pittsburgh Mtg., p. 4, 13. From top to bottom, the Helderberg members 
are Mandata shale, New Scotland limestone (notably cherty) and 
Coeymans limestone. Members are separable on faunal basis but not 
defined clearly enough for mapping purposes. Thickness of New Scot
land member 8 feet at Bald Hill roadcut, 2 miles east of Hollidaysburg. 
Consists of gray to light-gray thick- to medium-bedded finely crystalline 
limestone containing diagnostic urachiopod Eospiri/e1· rnacropleunts. 

Named for exposures at town of New Scotland, Albany County, N.Y. 

Newsom Shaly Clay1 or Shale 

Middle Silurian: Western Tennessee. 

Original reference: A. JJ'. JI'oerste, 1901, G!~l. Soc. America Bull., v. 12, 
p. 397, 402. 
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R. \V. Morris and B. J,. Hill, 1!1G2. Bulls. Am. l'aleontology, v. H-l-. no. 142. 
p. 5-16. Newsom shale, as exvosed in vicinity of its tyve sectiou, is a 
soft calcareous shale which upon weathering lJreaks down into a yellow
ish clay. Contains megafossil fauna whi<.:h is closely related to that of 
\Valdron shale of Indiana. 

Named for Newsoms Station, Davidson County. 

Newspaper Rock Samlstone (in Chinle Formation) 

Up11er Triassic: Northeastern Arizoua. 

H. R. Stagner ht L. H. Daugherty, 1!)41, Carnegie lust. \Vashii1gton Pub. 
526, p. 10, 11-12. Gray and quite massively lJedded sandstone. Upper 
part finer it~ texture ~~nd more thinly bedded than lower part, and many 
layers have tine ripple foreset-ty·pe crossbedding. ri·vvle marks. snn cracks. 
and fossil tracks. Upper part. greenish-gray on fresh surface, soon 
weathers to dwcolnte or reddish browu, ancl HP11arently hardens con
siderably in the process. Occasimmlly similar fine-bedded layers foullCl 
within more massive lower part. About 30 feet thick at Newspaper 
Rock; thins southward at expense of its base and separated into from 
two to five or six beds by wedges of greenish-gray argillaceom; very fine
textured shale. J..~ies between lower and uvper bentonitic shale zone 
both in Chinle formation. 

Typically developed at Newspaper Ro~k, sec. 1H. T. 18 N., R. 24 E., from 
which it takes its name, Blue Forest area. l'etritied Forest National 
Monument. 

Newton cyclothem (in McLeansboro Group) 

Newton cyclothem (in Mattoon ]!"'ormation) 

Pennsylvanian: Southeastern Illinois. 

\V. A. Newton aml .J. M. \Yeller. H137. Illinois Geol. Sun·e.v Revt:. Inv. 4::1. 
p. H. 24-25. Occurs ahove Bog·ota C.''clothem (new) :111d below Green11p 
cyclothem (new). Includes Newton limestones. 

H. R. 'Vanless and Raymond Siever. 195G, Illinois Geol. Survey Circ. 
217, pl. 1. Included in McLeansboro grou11. Type locality given. 

R. l\f. Kosauke and others. HIGO, Illinois Geol. Sun·e.v Rerlt. Iuv. 214. 

p. 52 ( taule 2), pl. 1. In Mattoon formation (new). Occurs nbove 
\Voodlmry cyclothem. Presentation of new rock-stratigravhie classifi
cation of Pennsylnmi:m 'Strata in Illinois: cyclical dassification is inde
pendent of rock-stratigraphic classification. 

Type locality: Along Crooked Creek. in sees. 15. 1G. 22 and 27, T. 7 N., R. 
10 E .. about 4 miles east nliCl a little 11orth of Newton .. Jasl)er County. 

Newton Limestone. (in l\icLe~n8boro Group) 

Pennsylvanian: Southeastern Illinois~ 

,V. A. Newton and .T. lVL \Yeller, 1937, Ill4Iwis Geol. Stll've~r Hept. hw. 45, 
v. 9, 24-25. A limestone in Newton cyclothem. 

R. M. Kosanke aliCl others, 19(:i0. Illinois Geol.. SurYey Revt. IllY. 214, p. 
41, 55 (table 3). Revlaced by Reisner limestone memher (new) of 
Mattoon formation (new). Name Newt-on preemt11-ecl. Presentation of 
new rock-stratigral)hic classificat·ion of Pennsylnmiau strata in Illi
nois; cyclical classilicaticm is iiHlepeilcleut of rock-stTatigrnphic clnssifi
cation. 

Type locality (of cyclothem). Along Crooked Creek. ahout 4 miles east 
and a little north of Newton, .Jasper County. 



LEXICON OF GEOLOGIC NAMES OF UNI'l'ED STATES 

Newton Sandstone Membet• (of Ora b Ordwr<l ~lount a ius li'unnn tion) 

Newton Member (of I-'ee Grouv) 

Newton Sandstone (in Crall On:hanl l\tountains Grouv) 

Newton Sandstone (iu Pottsville Grou11) 1 

Lower PennsylYanian: IDastern Teunessee. 
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Original reference: ,V. A. Nelson, 1!)25, Tennessee Div. Geolog~' Bull. 
33-A, p. 50-51. 

H. R. Wanless, 1!)30, (ahs.) Geol. Soc. America Bull., v. 50. no. 12. pt. 2, 
p. 1941. Listed as member of I-'ee formation. 

C. ,V. \VH~on .. Jr ... J. ,V .. Jewell. aml E. T. Luther, 1956, Pennsylnmia 
geology of the Cumberland Plateau: Tennessee Div. Geology [folio], p. 4, 
19, pls. 2, 3, 4, 12-B. Assigned to Crab Orchard l\fountaius group 
(new). In tYl)C area, massive, medium grained, crossuedded, and 
locally conglomeratic; over most of outcrop area, fine to medium 
grained, massive, friable. Attains maximum thiclmess. 110 feet, iu 
type area; thius abruvtly along a northeast-southwest line. Underlies 
Vandever formation; overlies 'Vhitwell shale, local unconformity. Con
glomera tie phnse ot the Newtou ~alHlstoue iu ·southeru Cumherlaud 
and northern Bledsoe Counties was the tyve "Herbert conglomerate" 
erroneously considered by Nelson (1!)25) to be older than the Newton; 
the shale thought to ue between the sandstmtes and named ''Eastland 
shale" is actually 'Vhitwell shale. "Herbert conglomerate" and '·East
land shale" discarded. 

U.S. Geological Survey currently classifies Newton Saudstone as member 
of Ci·ab Oi·chard Mountains Formation on basis of study now in progress. 

Type area: Vicinity of Newton, Cumuerland County. 

Newton Sandstone Member (of Everton }<_,ormation) 1 

Middle Ordovician: Northern Arkansas. 

Original ref~reuce: E. T. McKnight. 1935, U.S. Geol. Survey Bull. 853. 

E. E. Gli~k and S. E. Frezon, 1953. U.S. Geol. Survey Circ. 249, p. 4-6. 
Further described in Newton County. Overlies a sequence of limestone, 
dolomite, and sandstone, 245 feet thick in some areas, in lower part of 
formation; separated from overlying .Tas1)er member by sequeuce of 
dolomite, sandy dolomite. and dolomitic sandstones about 90 feet thick. 
Middle Ordovician. 

Named for prominent occurrences in northeri1 Newton County. 

Newton Creek Limestone (in Tra Yerse Group) 

Newton Creek Limestone Member (of Alpena Limestone) 

Middle Devonian: Northeastern Michigan. 

G-. A. Cooper and A. S. 'Varthin, 1941. 'Vashiugton Acall. Sci. Jour·., v. 
31, no. G. p. 260. Brown, bituminous and crystalline limestone 25 feet 
thick. Underlies Alpena limestone. 

A. S. 'Varthin, Jr., and G. A. Cooper. 1943, Am. Assoc. Petroleum Geolo
gists Bull., v. 27, no. 5, fl. 57!) (fig. 3), 584-585. At type locality, 
underlies Alpena limestone (restricted to exclude unit now termed 
Newton Creek) and overlies Genshaw formation. 

G. V. Cohee, 1947, U.S. Geol. Suney Oil a1lCl Gas Inv. Prelim. Chart 28. 
footnote 23. Considered a member of Alpena limestone by :Michigan 
Geological Survey. 
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Type locality: Quarry of Michigan Alkali Company S'Vl4 sec. 13, T. 31 
N., R. 8 E., Alpena County. Exposed as far west as Afton, Cheboygan 
County. 

Newton Hamilton Formation (in Onondaga Group) 

Middle Devonian: Central Pennsylvania. 

F. M. Swain, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 12, 
p. 2860 (fig. 2), 2864 (fig. 3), 2865-2869. Proposed for widespread 
shaly facies of Onondaga group in central Pennsylvania. Typically 
greenish gray shale, weathering light gray in contrast to the sooty 
black, silvery-weathering Marcellus shales above. Thickness about 
100 feet in Mount Union quadrangle, but lJecause of poor exposures 
and possible shearing along western flank of Stone Mountain and 
Jacks Mountain precise thickness uncertain. Includes Hares Valley 
limestone and shale member (new) above and Beaverdam shale mem
ber (new) !below. Overlies and parallels eXJposures of Ridgeley saud
stone of Oriskany group. 

Type section: Along Pennsylvania Railroad ~ to %, mile northeast and 
1 mile west of Newton Hamilton, Mount Union quadrangle. 

Newton Hills Sand 

Pleistocene: Southwestern South Dakota. 

J. K. Baird, 1957, (abs.) South Dakota Acad. Sci. Proc., v. 37, p. llG. 
Thick section of sand and clay. Considered by some early workers to be 
Tertiary in age and by others to be Pleistocene; probably interglacial. 
Present study indicates it is Pleistocene, interglacial. 

Exposed in Big Sioux Valley bluffs from eastern boundary of Newton 

Hills State Park almost to Fairview, Lincoln County. 

Newton Mine Volcanics (in Amador Group) 

Jurassic: East-central California. 

G. R. Heyl and J. H. Eric, 1948, California Div. Mines Bull. 144, pt. 1, 
p. 51, 52, 53, pl. 7. Series of schists and greenstone in Newton mine 
area (near Jackson, Amador County), tentatively correlated with 
Jurassic Amador group described by Taliaferro ( 1942) is subdivided 
into four formations (descending) Mountain Spring volcanics, Dufrene 
slate, Newton Mine volcanics, and Sunnybrook volcanics. Newton Mine 
volcanic~ com;i~t chiefly of pale-green chlorite ~chist with lesser amounts 
of pale-green fine-grained bedded tuff, and blue-gray slate. Approximate 
thickness 752 feet. Measured section, along Mountain Spring Creek 
from Mariposa slate eastward, dips steeply to east; relation of beds 
to Mariposa slate suggests that section is overturned and is on west 
limb of an overturned anticline or its faulted equivaleut. 

Name derived from Newton mine, about 6 miles west of Jackson, Amador 
County. 

tNewtonville Limestone1 

Upper Mississippian: Central Ohio. 

Original reference : E. B. Andrews, 1870, Ohio Geol. Survey Rept. Prog. 
1869, p. 93. 

Named for Newtonville (now called 'Vhite Cottage), Muskingum County. 

New Ulm Conglomeratel, 

Cambrian ( ?) : Southwestern Minnesota. 
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Original reference: }""'. W. Sanleson, 1908, Geol. Soc. America Bull., v. 19, 
p. 221-242. 

Crops out on left side of Minnesota River opposite New Ulm, 17'2 miles 
above Redstone, Brown County. 

Newville Group 

Upver Jura~~ic (Knoxville) : Northern California. 

F. l\L Anderson, 1943, California Div. Mines Bull. 118, pt. 2, p. 184 (tig. 
68) [preprint]. Shown as uppermost group in Knoxville series. Over
lies Grindstone group (new) ; underlies Paskenta group of Shasta 
series. 

F. l\I. Anderson, 1945, Geol. Soc. America Bull., v. 56, no. 10, p. 929-932. 
Described in type area as predominantly dark argillaceous shales that 
contrast greatly with sandstones aud conglomerates of Grindstone group 
as found in its type district. Maximum thickness (near Chrome) about 
4,000 feet, farther south, group diminishes ill thickness. owing chiefly 
to an overlap on its eastern border by beds of Shasta series. l~xtends 

both longitudiually and laterally beyond limits of older Knoxville 
groups (Grindstone and Elder Creek) and rests unconformably upon 
pre-Knoxville terrains in distinct overlavs, which in many areas are 
em11hasized by basal conglomerates. Strata of this group occur in many 
areas, both within and outside th(~ Great Valley. .A number of these 
areas are discussed. 

Type area: \Yell exllOsed near Newville, Glenn County. 

"fNew York System1 

Cambrian, Ordovician, Silurian, and Devonian: New York. 

Original reference: E. Emmons, 1842, Geology New York, pt. 2, cliv. 4, Geol. 
2d dist., p. !>9, 429. 

New York City Group 

Precambrian or Paleozoic (vre-Uiwer DeYonian) : Southeastern New York 
and western Connecticut. 

D. M. Scotford, 1956, Geol. Soc. America Bull., v. 67, no. 9, p. 1158-1159, 
pl. 1. Poundriclge area, \Vestchester County, is underlain by Pound
ridge and Siscowit granites and New York City group comprising 
Fordham gneiss, Inwood marble, and Manhattan formation. Group is 
a conformable sequence either of entirely Precambrian or Paleozoic 
(vre-Upper Ordovician) age. Name New York City group credited to 
J. J. Prucha (ms. in preparation). 

J. J. Prucha, 1956, Am. Jour. Sci., v. 254. no. 11, p. 672-674. Provosed 
for sequence of metamorphic rocks consisting of (ascending) Fordham 
gneiss. Inwood marble, aud Manhattan formation. Name Manhattan 
schist is considered inappropriate for highest formation of group be
cause much of formation is not schist. Name Manhattan group has 
long been applied to these formations (Stevens, 1897; Merrill, 1890, Am. 
Jour. Sci., 3d, v. 39) although in late years term has been little used. 
It is convenient to retain a group name for these formations, but use 
of the same name for group as for ·formation within the group violates 
the code of American Commission on Stratigraphic Nomenclature. Al
though term l\fanhattan group was proposed before Manhattan as 
formation name, the latter use is more :firmly estaulished; therefore, 
it is proposed that term Manhattan group be abandoned and unit ue 
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renamed New York City group. Age of New York City group has 
never been determined definitely. Recognition of :E'ordham gneiss as 
part of the group, and the nonexistence of ''Lowerre quartzite" in
validate any correlation lJased upon 1n·esumed similarities in ~trati

graphic sequences lletween New York City group and Cambro-Ordovician 
series north of Hudson Highlands. It seems likely that a correlatiou 
will have to be made by way of Connecticut, Massachusetts, aud 
Vermont rather than directly }tcross the Highlands . 

. J. "r· Clarke, 1!)56. (alls.) Geol. Soc. America Bull.. v. (17, no. 12, pt. 2, 
p. 1812; 1!)58. Connecticut Geol. and Nat. History Survey Quad. Rept. 
7, p. 4, J5-16, geol. map. Geogl'Hl)hically extended into Danbury and 
Bethel quadrangles, Connecticut. To east and south of group is Hart
land formation. In fault contact with units of Precambrian highlands 
which include gneissic granite all(l trondhjemite; hornblende gneiss :1nd 
aml)hibolite; and Danbury augen granite. 

Name proposed for area south of Hudson Highlands, in southeastern New 
York. Area includes l\fanhattau, Bronx, 'Vestehester. and Putnam 
Counties. 

Neylandville Marl (in Navarro GroUl)) 1 

Neylandville Marl (in Taylor Group) 

Upper Cretaceous (Gulf Series) : Northeastern Texas. 

Original reference: L. ,V. Stephenson and ,V. S. Adkins, 1!)33, Texas 
Univ. Bull. 3232, p. 488, 516. 

L. ·w. Stevhenson, 1941. Texas UniY. Bur. Econ. Geology Pub. 4101. p. 
17-20. Cousists of 150 to 300 feet of gray sandy, calcareous clay or marl 
that unconformably overlies Taylor marl, and underlies Nacatoch sand. 

D. L. Jfrizzell, 1954, Texas Univ. Bur. Econ. Geology Rept. Inv. 22, p. 
48-4!). Reallocated to Taylor group. Reallocation made on basis of 
]foraminifera, which are herein discussed. 

Type exposures are along Bankhead Highway between Lillerty School and 
Neylandville, 3 to G miles in airline no1:theast of Greenville, and in 
first cut of Texas Midland Railway, west of Ne;dandYille Station, Hunt 
County. 

Ngardok (Galdog) Beds 

Ngardok Member (of Aimeliik Formation) 

Eocene: Caroline Islands (Babelthuap) 

Risaburo 'l'ayama, 1935, Tohoku Univ. Inst. Geology and Paleontology in 
Japanese Language, p. 13, 17. 39-40 [English translation in library of 
U.S. Geol. Survey, p. 20, 46] ; 1939, Japanese Jour. Geology and Geog
raphy TraHs. and Abs.. IWS. 1-2. v. 2!): 1!)52. Coral reefs in the 
South Seas: .Japan H~vdrog. Office Bull., v. 11, 1). 64-65, table 4 [English 
translation in library of U.S. Geol. Suney, p. 76-77]. 'l'hick complex 
of well-bedded greenish-colored tuffaceous shales all(l sandstones. Over
lies Babelthua:v formation with contact probably faulted. 

U.S. Army Corps of Engineers, 1956, Military geology of Palau Islands, 
Caroline Islands: U.S. Army Corr)s of Engineers, JJ'ar East. p. 44. 45, 
pls. 4, 8, !). U[ll)ermost member of Aimeliik formation. Andesitic
basaltic tuff, lnpilli tuff, and volcanic breccia. Tuff is well bedded: 
beds range from 1 inch to 40 feet in thiclmess. 0Yerlies Ngarsul 
member. 

Exposed in vicinity of Nagarclok Lake. 
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Ngarekeukl Limestone 

Recent: Caroline Island~ (l'eleliu). 

Ri~ahuro Tnyama, Hl30. Correlation of the strata of the South Sea !~lands: 
Geol. Soc .. Japnn .Jour., v. 4(), no. 540 ( correlatiou chart) [English 
translation in liiJrary of U.S. Geol. Survey] ; 1951, 'l'ohoku Univ. Inst. 
Geology aml Paleontolog;v Short Papers no. 3, l). 103, 105; 1952, Coral 
reefs in the South Seas: .Japan Hydrog. Office Bull., v. 11, p. 67, table 
4 I Euglish tr:mslation in liiJrary of U.·S. Geol. Survey, p. 80]. Ngarekeukl 
( Garukiyoku or Galkyoku) composed ruaiuly of coral limestone with 
erect reef-lJUildiug coral~. Cannot be distinguished from older Pelelilu 
limestone on basis of lithology. 

Tyvically developed on coast of Ngarekeukl, Peleliu. 

N garemlengui l!"'orma tion 

See Almongui Agglomerate. 

Ngarsul Member (of Aimeliik ]!"'ormation) 

1Docene : Caroli ue Is lauds (Palau) . 

U.S. Army Corps of l':ugineers, 1056, Military geology of Palau Islands, 
Caroline Islauds: U.S. Army Corps of Engiueers. Far 1Dast, 11. 42-44, 
vi. 8. CQn~i~ts of ande~itic-ba~altie volcanic IJreccia, tuff breccia, and 
tuff, including interbedded Galap tuff sulnnemiJer ( uew). Predominat
ing rock type~ are light- to clark-colored fine to coursel)· ...:rystalline 
andesites and IJasalts. Constitutes greater vart of formation which is 
about 2,000 feet thick (overlying Ngardok mem!Jer vroiJaiJly not more 
than 500 feet thick). 0Yerlies BaiJeltlmap formation. 

Occurs extensively in northeastern, eastern, and southern Babelthuap, 
and western part of Koror. 

Ngeremlengui Formation 

lDocene. up])er or Oligoceue: Caroliue Islands (Palau). 

U.S. Army Corps of Engineers, 1056. l\'filitary geology of Palau Islands. 
Caroline Islands: U.S. Army Corps of Engineers. Far llJast, p. 45--49. pls. 
4, 8, 9. Consists of andesitic and dadtic volc~mic breccia together 
with tuffs, flows, conglomerates, aiHl related sediments. Thickness 2,000 
to 4,000 feet. Consist~ of ( as...:endiug) Nghemesed, l\'Iedorm, and 
Arakabesnn members (all new). Overlies Aimeliik formation; strati
gravhically below Palau limestone. 

Tyl)e locality: In Ngeremlengui municipality in viciuity of Rois Mlungi, 
llh miles north-northeast of Karamado Bay, Babelthual). 

Nghemesed Member (of Ngeremlengui ]!"'ormation) 

Eocene, upper, or Oligocene: Caroline Islands (Palau). 

U.S. Army Corps of Engineers, 1!)56, Military geolog~' of Palau Islands. 
Caroliue Islan.ds: U.S. Arm~' Corps of Eugineers. Far lDast, ll· 46-47. 
Consists chiefly of volcanic breccia aud flow IJreccias. 'l'hickness about 
350 feet at tyve location. Grades upward into Medorm member; 9verlies 
Aimeliik forma tiou. 

Type locality: At Nghemesed vier at east entrance to Karnmado Bay. 

Niagara Group/ Limestone,' or Dolomite' 

Niagara Series 

Niagaran Group, Series 

Middle Silurian: Ne\v York, Illinois, Imlinna. Iowa, Michigan, Ohio, and 
"'isconsin. 
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Original references: J. Hall, 1842, Am. Jour. Sci., 1st ser., v. 42, p. 52, 
57-62; 1843, Geology of New York, pt. 4. 

Tracy Gillette, 1940, New York State Mus. Bull. 320, p. 26-101. From time 
of earliest State report. term Niagaran bas been in every classification 
of New York Silurian, but its meaning has not been constant. At times 
it has been limited to single formation such as Niagara limestone or 
Niagara shale. In other instances, it has been enlarged to include whole 
Silurian section from base of Queenston to lowest layers of the Salina. 
According to Silurian classification by Hall (1843), name Niagara 
should be used as group term covering formations from top of Clinton 
to base of Onondaga salt group. In this report, term Niagaran series 
is used to include Lockport dolomite above and Clinton group (includes 
strata from base of Thorold sandstone to top of Rochester shale). 
Formations constituting series are a well-marked lithologic unit of 
limestones and shales, which are distinct from Medinan sandstones 
and sandy shales beneath and Cayugan .salt and gypsum-bearing shales 
above. Niagaran is rel)resented by fossiliferous shales and limestones 
of normal marine period. Thus, Niagaran is a lithologic, a stratigraphic, 
and a faunal unit. 

C. K. Swartz and others. 1942, ·Geol. ·Soc. America Bnll., v. 53. no. 3, cha.rt 3. 
Silurian comprises (ascending) 'Albion, Niagaran, and Cayugan series. 

D. ,V. Fi'Sher, 1954. Am. Assoc. Petroleum Geologists Bull., v. 38, no. 9. p. 1979-
1996. :Si'lurian system exclusive of Cayugan diYided into (ascending) Medi
na(n), Clinton(ian), and Niagara(n) groups, the three comprising the 
Ontarian series. In New York, the Niagaran group includes the Lockport 
and Guelph interv·al. 

D. W. Fisher, 1959, New York S1ta:te Mus. Sci. Senice Geol. Survey Map and 
Chart Ser. No. 1. Ne'v York .Silurian, standard reference section for United 
States, is divided into two ·series Niagaran (older) and ·Cayugan. Niagaran 
.series d'ivided into four stages (-ascending) •Lewiston (ian), .ontario (an), 
Tonwwanda(u), and T.-ockport(ian). 

Named for exposures in Niagara County, N.Y. 

tNiagara LimestoneL 

Silurian : New York. 

Original reference: L. Vanuxem, 1839, New York Geol. Survey 3d Rept., p. 
248. 

i"Niagara Sandstonel. 

Silurian: 'Vestern New York. 

Original reference: T. A. Com·ad, 1837, New York Geol. Survey 1st Rept., 

p. 166-172. 

Developed in course of Niagara River. 

tNiagara Shale1 

Silurian: New York. 

Original reference: T. A. Conrad, 1839, Philadelphia Acad. Nat. Sci. Jour., 
v. 8, pt. 1, p. 228-235. 

Niagara Gulch Latite (in Silverton Volcanic Series) 1 

l\1iocent-: Southwestern Colorado. 
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Original reference: '"· Cross and E. Howe, 1905, U.S. Geol. Survey Geol. 
Atlas, Folio 120. 

Named for Niagara Gulch, east of Eureka, San Juan County. 

Niakogon Tongue (of Clwndler Formation') 

Upper Cretaceous: Northern Alaska. 

George Gryc, W. '"· Patton, Jr., and 'r. G. Payne, 1951, 'Yashiugton Acad. 
Sci. Jour. Y. 41. no. 5. p. 164. figs. 2. 3. Upper part of nonmarine 
Chandler formation (new). Thickness in southern part of outcrop area 
about 1,700 feet; wedges out north\Yard. A persistent conglomerate bed, 
characterized by greater percentage of white quartz pebbles than is 
found in other conglomerates in region, forms t01) bed of tongue. 
Underlies Seabee member (new) of Schrader Bluff formation (new) ; 
overlies Topagoruk member (new) of Umiat formation .(new). Low
er ( ? ) Cretaceous. 

R. L. Detterman in George Gryc and others, 1956, Am. Assoc. Petroleum 
Geologists Bull., v. 40, no. 2, p. 240-241, figs. 3, 4, 5. Upper of two 
major nonmarine tongues of formation. - Separated everywhere from 
Killik tongue (new) (formerly the Hatbox tongue) by at least a thin 
section of marine Niuuluk formation (new). Entire tongue grades 
northeastward into Ninuluk formation. Lithologically similat· to Killik 
tongue [great abundance of thick-bedded sandstones], predominantly 
of "salt-and-pepper" type. Upper part of tongue contains considerable 
amount of yellow-red highly iron-stained sandstone. Thin stringers of 
conglomerate associated with some sandstone in upper part. Bentonite 
present in upper vart. Siltstone, silt shale, and clay shale constitute 
about 50 percent of entire section. Referred to basal Upper Cretaceous. 

Type locality: Niakogon Bubtes, 1between Chandler and Anal\:tuvuk Rivers, 
iu Northern l!''oothills section of A.rctic Foothills province. 

Nicely Shale (in lVIowich Group) 

Lower Jurassic: East-central Oregon. 

R. L. Lupher, 1951, Geol. Soc. America Bull., v. 52, no. 2, p. 227 (table 
1), 229, 239, 242. Consists ·of .faiJ·ly un'iform dark-gray to 1b'lack sandy 
shale with occasional spheroidal black calcareous concretions, some as 
much as 2 feet in diameter. Th ickne~s 134 to 228 feet: 11inches out 
beneath younger formations. Conformably OYerlies Suplee formation 
(new) ; OYerlain by Colpitts group (new) in type area and by Hyde 
formation (new) eastward in South Fork Valley. 

Type area: Along headwaters of South Fork of Beaver Creek, 7 miles 
southeast of Sur)lee post office, in sees, 26, 27, 28, and 29, T. 18 S., R. 26 
lD. Named for old Nicely homestead on upper Beaver Creek, in sec. 29, 
T. 18 S., R. 26 ID., Crook County. 

Nicely Run Silt:stone and Shale (in Kittanning Formation) 

Pennsylvanian: \Ye~tern Pennsylvania. 

R. R. Dutcher and others, 1959, GE·ol: Soc. America Guidebook for Field 
Trips Pittsburgh Mtg., p. 73 (table 1), 87 (fig. 15), 88 (fig. 16). Shown 
on stratigravhic sections in Kittanning formation above what is termed 
Middle Kittanning complex. Includes Nicely Run coal at top. Overlies 
}1iddle Kittanning coal. 

Exposed northeast of Hamilton, Jefferson County, all(l ea~t of I .. uther:slJurg. 
Clearfield County. 
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Nicholas Limestone Member (of Cynthiana ]!"'ormation) 1 

Middle Ordovidtm: North-ceutral Kentucky and southwestern Ohio. 

Origiw11 reference: A. F. Foerste. 190!). Denison Univ. Sci. f,alJ. Hull. 14. 
v. 209. 210. 294, 297. 

A. C. McFarlan and ,V. H. 'Vhite. 1948. Am. Assoc. Petroleum Geologists 
Bull., Y. 32. no. 8. v. 1G41. Division of the Cynthiana. Medium- to 
coarse-grnined medium- to comparatiYely heavy-bedded quarry rock. typi
cally develoved in Nieholas Cmmty, Ky .. where it is 35 feet thick, and 
overlies Millersburg limesto11e. 'Vi<Jesvread facies and indudes quarry 
rock at Cynthiana. River Quarry heels at Ciuncilmati, and probably 
upt)er and greater vart of railroacl cnt at Greendale Station. On the 
south. grades into n rgillnceous rock. Underlies Roger:-,; Gap and vartly 
included in it. Pre-Cincin11atinn. 

D. K. Hmnilton. H)50. Ke11tneky Geol. Survey, ser. 9. Hull. 5, v. 18. All 
subdivi:-,;ions of interntl between top of Heuson limestone and base of 
lDclen formation should be referred to as memhers of Cynthiana. This 
includes lithologie and valeontologic uuit~ heretofore define<l as Brannon. 
'Voodburu. Greendale. Millersburg. Nicholas. Rogers Gap. Bromley, and 
Gratz. 

J_,, H. Lattman. H)54, Am . .Tour. Sci.. v. 252, no. 5. p. 260, 265. Suggested 
that loweBt occurrence of C·rJmtol'ith1/.8 tc~Sscla.t'/l.:s marks base of Nicholas 
member: top of Nicholas i:-,; marked by first apvearance of E'J'i.rlo·rtlt:is 

nt:cklc~S-i. Beds below C1'J)1JtoUtlt:l/ .. -: tcssclatus zone carry a typical 
Greendale fauna: it is snggestecl that name Greendale be nt)vlied to 
these heels. Cincinnati series should be extended downward to embrace 
Cynthiana formation. 

Named for Nicholas County, K:v .. where it is well exposed southwe:-,;t of 
Pleasant Valley. 

Nichols Shale 1 
Nichols Slate1 S (in Chilhowee GroU!l) 

Lower Camhrinn ( '!) : lDastern 'Penuessee and we~tern North Carolina. 

Original reference: A. Keith. 18!)5. U.S. Geol. SurYey Geol. Atlas, Folio 
16. p. 3. 

G. "r· Stose and ..-\ .. T. Stose. 1!)47. Am . .Jour. Sci.. v. 245. 1). (i28-G2!) (fig. 
1). J]l(:luded in Cochntn (juartzite in Hot Svriugs area, North Carolina. 

S. S. Oriel, ]!)50. North Carolina Div. Mineral Resources Bull. GO, D· 12. 13 
(table 3). 18. Rocks mapped Lly Keith (1904. U.S. Geol. Suney Geol. 
Atlas. lj'olio 116) as qnartzite lentil and lower part of Nichols slate as 
Cochr~m conglomerate are included in Unicoi formation in this report 
[Hot S!n·ings 'Vinclow area]. 

J olm Rodgers. 1953. Te1messee Div. Geology Bull. 58. pt. 2, p. 35 ( tn ble 
3). 38-39: vt. 1. pls. Nichols shale described and mapped in eastem 
Tennessee where it is 800 to 1.000 feet thick. Overlies Cochrnu con
glomerate: underlies N ebo sall(l~tone. Keith ( 1895) called the 1m it 

Nichols shale Jmt lnted referr~d to it as Rlate. r,ower Camhrian. 

R. B. Neuuum nnd R. L. 'YilRon, ]!)60. U.S. Geol. Snrve~7 GPol. Qund. 
Map GQ-131. De~cri11ed in Blockhouse qundrnngle, Tenuessee. where it 
consists of gray tis~ile argillaceous siltstone and fiue-grnined :-:nnd~tone 

100 to (;00 feet thi<:k. On~rlies Cochran formation: mHlerlie~ Nebo 
quartzite. Lower Camhrinn(?). 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2743 

Named for Nidwls Brandl of 'Valdeu Creek at eastern ell(] of Chilhowee 
Mountain, Sevier County, Tenn. 

Nicholville Conglomerate Member (of Potsdam Sandstone) 

Upper Cambrian: Northea.steru New l::orlc 

A. W. Postel. A. lD. Nelson, and D. R. 'Viesnet. Hl5!), U.S. Geol. Survey 
Quad. Map GQ-123. FriniJle red quartz-pebiJle conglomerate with inter
calated sand lenses: crossiJedding aud local uncouformities common. 
U1Hlerlies al\(l vroiJaiJly interfingers with unnamed uvver memiJer. Base 
uot exvosed: ·believed to unconformably overlie Precam11n·ian. 

~rype section: Gorge of St. Regis Hiver. at Nicholville. Nicholville lgmd
rangle. St. Lawrence Cmmty. Cro!)S out in a reentrant in Precnmurian 
boundary. 

Niekwacket or Nickwackett Graywacke 

See Nickwaket Graywacke. 

Nickwaket Graywacke1 

Nickwn ket :i\'Iemuer (of Meudou Formation) 

Precambrian : "r estern Vermont: 

Original reference: Arthur Keith. H)32, \Vashington Acad. Sci. .Tour., v. 
22, !). 362, 394. 

G. 'V. Bain, Hl38. New Euglaml Intercollegiate Geol. Assoc. [Guidebook] 
34th Ann. Jl'ield Mtg .. p. 12. 13. Nickwackett graywacke included as 
uppermost formation in Mendon series in Castleton quadrangle. 

Phillip Fowler, 1950. Vermont Geol. Survey Bull. 2. p. 13. 15. Age of 
Kickwacket graywacke designatecl either Precambrian or Lower Cftm
bt·ian. 

'V. JL Brace. 1!)53. Vermont Geol. Suney Bull. 6. p. 30, 33. 34. Nickwacket 
reduced to member status in Mendon formation. Overlies Forestdale 
memher. Thickness 25 to 800 feet in Rutland area. 

P. H. Osberg. 195~). Ne\v J;:nglnnd Intercollegiate Geol. Assoc. Guidebook 
51st Ann. Mtg .. p. 47. Included in Pinnacle formation of this re1)ort 
[ Coxe Mountain area, Vermont]. 

'Vell exposed on Nickwaket Mountain in south'western corner Rochester 
IJUadrnngle. Rutlall(l County. 

Nicollet Creek Member (of St. Lawreuce Formation) 

Um1er Cambrian (St. Croi:xian) : . Southeasteru Minnesota. 

C. H. Stauffer. G. M. Schwartz. and G. A. Thiel. Hl39. Geol. Soc. Amet·ica 
Bnll.. v. 50. no. 8. v. 1238 (table 2). 1239-1240. Glauconitic dolomite, 
l)]'Obably 30 to 40 feet thick; iuclndes shtlles and conglomerates below 
quarry IJeds at old type sectiou of St. Lawrence formation. Underlies 
Locli memlJer: oYerlies Bad Axe membei.· of ll'rancouia. [Probably re
places name .Judson memller.] 

C. R. Stauffer and G. A. 'Thiel. ]!)41, Milmesota Geol. Survey Bull. 2!), p. 
30, 45. 'l'Y!le section desigua ted. 

C. A. Nelson. J!)fl(i, Geol. Soc. America Bull .. v. Ci7. no. 2. p. 171. ~rerm 

Black E:11th dolomite usPd for basal llll'lllher of St. Lawrence: this fol
lows usage of Ulrich (HlHi). Exnmiuatiou of tn1e sectiuu of Nicollet 
Creek ~hows that all hut the lllllH"r 10 1/z feet is um)ermost .E'rauconin. 
Suggests that Nicollet Creek be al):mdoned on grounds of stratigrnplw 
aud priority. 

774-954-vol. 2-6~6--82 
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Type section: Along Nicollet Creek which enters Minnesota River from 
north, nearly opposite village of Judson, Nicollet County. 

Nigger Canyon Volcanics 

Pleistocene : Southern California. 

J. ~.,. Mann, Jr., 1955, 'California Div. Mines Spec. Rept. 43, p. 3, 9, 15. 
pl. 1. Series of tuffs, agglomerates, dikes, and flows. Thickness as 
much as 100 feet. Considered younger than Pauba formation (new). 

Occurs near mouth of Nigger Canyon in Elsinore fault zone in western 
Riverside County. 

Niguel Formation 

Pliocene: Southern California. 

J. G. Vedder, 1956, in .Pacific Petroleum Geologist, v. 10, no. 2, p. 3. Incidental 
mention. 

J. 0. Vedder, R. F. Yerkes, and .J. E. Schoellhamer, 1957, U.S. Geol. ·Suney 
Oil and Gas Inv. Map OM-193. In type area, composed mainly of 
light-gray friable micaceous sandstone with interbedded gray ~andy 

siltstone ; breccia and conglomerate locally present at or near ba~e of 
formation; um)er part of formation may be nonmarine in origin. Maxi
mum thickness about 350 feet. Unconformably overlies both Capi~trano 
formation and Monterey shale; underlies Quaternary terrace deposits. 

Type area: Immediately west of Galivan Overpass on U.S. Highway 101 
about 41h miles north of San Juan Capistrano, Orange County. Named 
for Niguel land grant on San Juan Capistrano quadrangle. 

Nikolai Greenstone1 

Nikolai Formation 

Permian and Triassic ( ? ) : Eastern Alaska. 

Original reference: 0. Rohn, 1900, U.S. Geol. Survey 21st Ann. Rept., pt. 
2, p. 425-432. 

H. E. Wheeler, 1939, 6th Pacific Sci. Gong. Proc., p. 374. Repre~ents 4,000 
feet or more of altered basic lavas in Mount ·wrangell district. Permian . 

. J. T. Dutro, .Jr., and T. G. Payne, 1957, Geologic map of Alaska 
(1 :2,500,000) : U.S. Geol. Survey. Appears on map legend. 

In Nizina-Tanana region 

Nikolai Creek Glaciation 
Pleistocene (late Wisconsin) : Central southern Alaska. 

D. B. Krinsley in T. L. Pewe and others, 1953, U.S. Geol. Survey Circ. 
289, p. 6, 13 (table 1). Southwest part of Kenai Peninsula glaciated three 
or more times during Quaternary period. Nikolai Creek succeeded 
Naptowne glaciation. Prominent moraine is evidence of glacial advance. 
Drift of the glaciation is thin ; till generally coarse grained and con
tains numerous granite boulders. 

Moraine is near Nikolai Creek at Tustumena Lake and can be traced 
south along eastern flanks of Caribou Hills and southwest along north
west bluff~ of Kachemak Bay to within 10 miles of Homer. 

Niland Tongue (of Wasatch Formation) 

Eocene, lower : Southwestern ·wyoming. 

G. N. Pipiringos, 1955, ·wyoming Geol. Assoc. Guidebook lOth Ann. Field 
Conf., p. 100, 101 (chart), 102. Sequence of coal beds, clay shale, silt-
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stone, sandstone, and low-grade oil shale. In tnw area, contains four 
coal zones (ascending) Kelley, I_-uman. Hay, and Bush. Thickness in 
tyve area about 400 feet: thins westward to about 325 feet in I_-unum 
Butte area. Underlies Tivton tongw~ and overlies Luman tongue (new). 
hoth of Green River formation, with conformable contacts. Inter
tongues with Battle Spring formation (new) to north. 

Type area: SW1,4 T. 24 N., R. 95 W., and SE14 T. 24 N., R. 96 ,V., Sweet
water County. Named for rocks which crOl) out at southern margin 
of structural basin called Niland Basin and aloug north side of Lost 
Creek Flat. Named from Niland's Spring in sec. 23, T. 25 N., R. 96 "\V. 

Niles Canyon ]!--ormation 

Lower Cretaceous : Northern California. 

C. A. Hall. .Jr., 1H56. Dissert. Ahs .. v. 16, no. 12, p. 2426. Incidental men
tion; overlies Claremont shale; underlies Del Valle formation (new). 

C. A. Hall, .Jr .. 1958, California Uni\'. Pubs. Geol. Sci., v. 34, no. 1, p. 
8-11, fig. 2, geol. map. Consists of sandstone, sandy shale, and some 
conglomerate stringers. Two members are distinguishable at certain 
localities. Lower member, which comprises greater part of formation 
~mel is well exl)osed in Niles, Stonybrook, and Sinbad Canyons, is 
IWincipally shale or siltstoue with interbedded sandstone and a few 
leuses of conglomerate; interbedded sandstone is tine to coarse grained, 
well iudurated. massive. hut is commonly thinly bedded; massive beds 
are 10 or more feet thick, whereas thinly bedded sandstone is in layers 
2 to 12 inches thick. Upper membt!r lacks shale and siltstone and can
not be traced into Niles Canyon area. Thiclmess in question because 
of faulting, overturning. and folding; approximately 4,000 feet in Main
Pleasanton Ridge area; about 5,500 feet in Niles Canyon; north of 
Niles Canyon, a 7,500-foot section }i{~S between eastern branch of Mission 
fault and Stonybrook fault. Conformably overlies Oakland conglom· 
erate; underlies Del Valle formation in Sunol Ridge area; unconform
ably underlies Claremont shale in Niles quadrangle; underlies Briones 
and Sobrante sandstones with slight angular discordance. Rocks here 
referred to Niles Canyon formation were originally assigned to Chico 
fonuation by earlier workers. Crittenden (1951) stated that rocks in 
Pleasanton and San Jose quadrangles were not a part of Chico and 
renamed them Berryessa formation. Neither name is considered ap
propriate; hence, Niles Canyon is herein proposed. 

Type locality: In Niles Canyon along Alameda Creek, between Niles and 
Stony brook Road, sees. 15, 10, 11, ~r. 4 S., R. 1 ,V., Alameda County ; 
neither stratigravhic tov or base exposed. li'ormation has continuous 
northwest-southeast trend for approximately 8 miles along 1\7alpert 
Ridge and other ridges to Niles Canyon: also exposed from Niles Canyon 
to border of area near Calaveras Reservoir. 

Nilkoka Group1 

Precambrian : Eastern Alaska. 

Original reference: A. H. Brooks, 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 7, p. 472, 480, 483. 

Exposed on bluffs of lower Tanana River between Nilkoka Creek and 
Baker Creek. 
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Nimrod Limc:-:;tone (iu Ci:-:;eo GrouD) 1 

Pennsylvanian: Ce11tral unrtheru Texas. 

Original reference: l!'. B. Plummer. 1!)]!), Am. A~soc. Petroleum Geologists 
Hull., v. 3, 11. 136. 

Named for eXl)Osure:-:; near Nimrod, l~astland County. 

Nimrod Shale (in Puel.Jlo Formation) 1 

Pennsyln1nian: Central northern 'l'exas. 

Original reference: F. Bradish, 192!:>, 'Texas Bur. Econ. Geolog~~, geol. map. 

In Shackelford, Stel)hens, and Ea:-:;tlaml Counties, Brnzos River region. 

Ninemile Formation (in Pogonip Group) 

Lower Ordovician: Central Nentda. 

T. B. Nolan, C. ,V. Merriam, and .J. S. "rilli:uns, 1956, U.S. Geol. Suney 
Prof. Paver 276, p. 27-28. pl. 2. Platy and thin-bedded nne-grained to 
porcellaneous limestone of medium-gray color, wllich, on fresh fracture, 
exhihits an olive-green or greenish-blue cast. Shale and limy-shale vart
ings likewise show this distinctive color. Includes ued:-:; of light-gray 
crystalline sanely limestone and limy Sall(l:-:;tone. Ranges in thickness 
from less than 200 feet to more than 500 feet in Antelope Valley area; 
auout 540 feet thick at type locality. Contacts with overlying Antelope 
Valley limestone (new) and underlying Gootlwin limestone are grada
tional. 

Tn)e locality: Mouth of Ninemile Canyon, where unit is well exposed and 
from which it gets it:-; name, on west side of Autelope Range near its 
north eud, vicinity of Eureka, Bureka County. 

Nineveh Limestone Member (of Greene Formation) 1 

Permian: I•Jastern Ohio. western Pennsylvania, and northern "rest Vir-

ginia. 

Original reference: I. C. White, l8!H, U.S. Geol. Survey Bull. 65, p. 22, 
32-33. 

"rnuer Stont, Karl Ver Steeg, and G. F. Lmnl.J. 1943, Ohio Geol. Survey, 
4th ser .. Bull. 44, chart facing p. 108. Shown on generalized section of 
Ohio as 8 feet of limestone. Sevarated from overlying Nineveh sand
stone hy 10 feet of shale -and Nineveh coal; sevarated from umlerlying 
Fish Creek saudstone l.Jy Hostetter and li'ish Creek coals. 

R. L. Nace and P. P. Bieber. 1958, 'Vest Virginia Geol. Survey Bull. 14. 
p. 17 (table 2). J_,i:-:;-ted in sm1mmry of stratigravbic section of Dunknrd 
grou11 in Harrison County. ,V. Va. Underlies nnnamed shale below 
Nineveh coal; overlies mmamed shale above Burton sandstone. 

'l'ype locality and derivation of name not given. 

Nineveh Sandstone Member (of Greene Formation) 1 

Permian: I£astern Ohio. western Pennsylvania, and northern 'Vest Vir
ginia. 

Original reference: I. C. White. 18!)1, U.S. Geol. Suney Bull. 65, fl. 22, 
32. 

Wilber Stout. Karl Ver Steeg, and G. :B,. Lamb, 1!)43, Ohio Geo1. Survey, 
4th ser., Bull. 44, chart facing v. 108. Shown on generalized section of 
Ohio as 52 feet. of sandsto11e underlying Gilmore li~nestone and sepa
rated from underlying NineYeh limestone by Nineveh coal. 
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H. L. Nnce and P .. :P: Bieber, 1958, Wet:lt Virginia Geol. Survey Bull. 14; 
v. 17 (tniJle 2)'. ·Listed in ~umnuu·y of stratigraphic section of Dunkard 
group in Harrit:loil County. ·w. Va .. a~ snudstoue 20 to 25 feet thick. 

Named for exi>oSul:es uear Nineveh. Greene Conuty. l'a. 

Ninnescah Shale (in Stunner Grouv) 

Niunesenh Shale Member (of Harper Sandstone) 

Permian: Southern Kausas and 11ortheru Oldahoma. 

'~ • .L 

G: I-I: Norton. H)37, (a us.) Am. As~oc. Petroleum Geologists Bull., v. 21, 
no. 12. p. 1557. Basal memiJer of Haq1er. Underlies Stone Corral 
member; overlie~ Milan lime!-:ltoHe member of ""rellington shale. Near 
Oklahoma line. lower three-fourth~ of Ninneseah shale, which totals 290 
to 390 feet, grades irregularly and rapidly into sandsto11es and con
glomerates of the GariJer of Oklahoma. J. 

G. H. Norton. 1D39. Am. Assoe. Petroleum Geologists Bull., v. 23, no. 12, 
p. l()(i7-1 773. Rank raigecl to formation. Constitutes basal formation 
of Cimarron redlJecl~. Composed largely of red shale; minor amount 
of gray shale IJeds nud thin impure limestone beds. and IJeds of cal
t:areous sandt:ltone and sand, which maintain their lithologic· character 
in a wide area: seven of these beds are scan1-forming. About 425 feet 
thick near Oklahoma line; thins to 280 feet 50 miles farther north. At 
northernmost outerop, tovmost bed is Runnymede ·sandstone (new). 

R. C. Moore .. J. C. Frye, and .J. M . .Jewett, 1944, Kansas Geol. SmTey 
Bull. 52, vt. 4. p. 15D-160. Ninnegcah shale assigned to Stunner group, 
Leonard series. 

Named for eX11osures on both forks of Ninueseah RiYer in south-central 
Heno and north-ceutral Kingman Connties, Kan~. 

Ninole Tuff 

Plioeene ( '?) : Hawaii Isln nd, Ha wnii. 

C. K. ·wentworth. 1!)38. Hawaiian Voleano OIJservatory 3d Spec. Rept., 
p. 37-38, 134. Thidmess 12 feet at type locality of Ninole formation 
where it occurs al>ont 500 fee1t belo-w t.op of a 1.000-foot exposure. 

D. A. Da Yis and G. A. Macdonald 'in Jacques AYi~1s and . others. 1\)56, 
L1~xi<}ue Strnt. Iuternat., Y. 6, Oceanie, fase. 2, p. 119. Now ineluded in 
Niuole yolcanie series. Pliocene ( '?). 

InteriJedded with Ninole IJasalt ou south slope of Mauna Loa. 

Ninole Volcanic Series 

Ninole BasaW 

Pliocene ( ? ) : Hawaii Islaml, Hawaii. 

Original referenee: H. T. Stearns, 1!)26, Geol. Soc. Ameriea Bull., v. 37, 
p. 150. 

H. '1'. Steams mul G. A. Mncdnnnld, 1t)4G, Hawaii Div. Hydrography Bull. 
H. 11. 62 (table). G4 (table). 65 (fig. 17), 6(-i-GS. Term Ninole. volcanic 
series replaces older term Ninole basalt. Mostly basaltic lnva flows, 
predomimmtly nw::;si\·e pahoehoe, with a few beds of aa, as mneh HS 75 
fef~t thiek lmt mostly thinner; lJed of plagonitic tuff 2 to 12 feet thick 
500 feet below to!1. ~rhicklH~ss more th:m 2.100 feet; base not exposed. 
Overlaiu with erosional uuconformity IJy Kahuku nml Kau yolcanic 
series (both new). 
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D. A. Davis :mel G. A. Macdonald ·in .Jacques A vias and others, 1956. Lexique 
Strat. Interna't., v. 6, Oceanie, -fasc. 2, p. 120. Pliocene ( '?). 

Type section: In walls of Ninole Valley, at Puu Enuhe, north of Hilea in 
Kau district. Crops out in hill:-:; between Qaiohinu and 'Vood. Valley, 
a distance of 15 mile:-:;, on :-:;outheast :-:;lope of Mauna Loa. 

Ninos schise 

Precambrian: Central northern New Mexico. 

Original references: C. R. Keyes, HH5, Io,wa Acad. Sci. Proc., v. 22, ·ll· 257-
259; 1915, Conspectus of geologic formations of New Mexico: Des Moines, 
Robert Henderson, Sta,te Printer, p. 4, 10. 

In Solitario Mountain region, northwe:-:;t of Las Vegas, San Miguel County. 
DeriYation of name not given. 

Ninuluk Formation (in Nanushuk Group) 

Upver Cretaceous: Northern Alaska. 

R. L. Detterman 'i,n George Gryc and others, 1956, Am. Assoc. Petroleum Geol
ogists Bull., v. 40. no. 2, p. 241-244, figs. 4. 5. Greenish gray sil:tstone. silt 
shale, and dark blue-gray clay shale constitute about 60 percent of 
sequence. Coarse clastics account for most of remainder. Several 
thick sandstone units present near top of formation. Stringers and 
lenses of grit-pebble conglomerate present at intervals throughout 
coarser clastic units. Sand:-:;tone grades from "salt-and-pepper" through 
various shades of gray and yellow-red. Most have distinct greenish 
cast. Thickness at ty11e locality 657 feet, and in addition 261 feet of 
interfingering nonmarine Niakogon tongue of Chandler formation are 
well exvosed in about middle of entirely marine Ninuluk formation. 
Unconformably underlies Seabee formation: conformably overlies Grand
stand formation (new) and nonmarine Killik tongue (new) of Chandler 
formation. 

TYIIe locality. On right bank of Colville River at Ninuluk Bluffs 20 miles 
downstream from junction of Killik and Colville Rivers, lat 69°08' N., 
long 153°18' ·w. 

Niobrara Formation/ Limestone/ Shale, or Chalk (in Colorado Group) 
Niobrara Shale Member (of Mancos Shale or Cody Shale) 

Upper Cretaceous: Nebraska, Colorado, Kansas, Minnesota, Montana, New 
Mexico, North Dakota, South Dakota, and ·wyoming. 

Original reference: F. B. Meek and F. V. Hayden, 1862, Philadelphia Acad. 
Sci. Proc., v. 13, p. 419-422. 

,V. ,Y. Rubey, 1930, U.S. Geol. Survey Prof. Paper 165. Subdivided into 
Sage Breaks shale and Beaver Creek chalky members. 

R. L. Griggs, 1B48, New Mexico Bur. Mines Mineral Resources Ground
"rater Rept. 1, p. 30-33. In Colfax County, N. Mex., formation is about 
950 feet thick, conformably overlies Carlile shale and conformably 
underlies Pierre shale. Comprises Fort Hays limestone and Smoky Hill 
marl members. Fort Hays limestone believed to be equivalent to part 
of 'J'impas limestone of previous usage, and Smoky Hill marl ap
proximately equivalent to Apishapa shale. 

C. H. Dane, 1948, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 78. 
In Rio Arriba County, N. Mex., Niobrara is considered member of 
Mancos shale. Thickness about 600 feet. Overlies Carlile shale mem
ber; underlies an unnamed shale member at top of Mancos. 

1V. A. Cobban, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 10, 
p. 2170, 2187, 2192-2195, 2196-2198; W. A. Cobban and J. B. Reeside, 
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Jr., 1952, Am. Assoc. Petroleum Geologists Bull., v. 3(-i, no. 10, p. 1948-
1949. li'ormations in Black Hills that are equivalent to Colorado sh~lle 

of central and northwestern Montana are (ascending) Fall River sand
stone, Skull Creek shale, Newcastle sandstone, Mowry shale, Belle 
JJ"'ourche shale, Greenhorn formation, Carlile shale, and Niourara forma
tion. In northern Black Hills, Niobrara consists chiefly of gray chalk 
marl that weathers creamy, pale yellow, or orange; thin layers of 
bentonite auundant; dark-gray noncalcareous shale partings present 
near base and top of formation. Sage Breaks shale reallocated to mem
ber status in Carlile shale. 

As corollary to above action, U.S. Geological Survey has auandoned the 
term Beaver Creek chalky member of Niobrara; hence Niobrara in some 
areas is undifferentiated. 

P. W. Richards and C. P. Rogers, Jr., 1951, U.S. Geol. Survey Oil and 
Gas Inv. Map OM-111. In Hardin area, Big Horn and Yellowstone 
Counties, Mont., Niourara is considered shale member of Cody shale. 
Thickness 409 feet. Underlies Telegraph Creek member; overlies 
Carlile shale member. 

W. A. Cobban and .J. B. Reeside, ,Jr., 1952, Geol. Soc. America Bull., v. 
63, no. 10, chart lOb (column 21). In Raton region, New Mexico, for
mation includes (ascending) Tim pas limestone and Apishapa shale 
members. Overlies Carlile shale and underlies Pierre shale. 

A. B. Shaw, 1957, Rocky Mountain Assoc. Geologists Guideuook to the 
geology of North and Middle Park Basin, Colorado, p. 49 (fig. 1), 50. 
Correlation chart shows various relationships: North Park, Colo., 
Niobrara formation comprises lower unnamed shale memuer and Smoky 
Hill member; overlies Frontier formation ; Laramie uasin, formation 
comprises (ascending) lower shale member, lower chalky member, upper 
shale member, and upper chalky member; overlies \Vall Creek sand
•Stone member of JJ"'rontier formation; underlies 'Steel shale: northern 
JJ"'ront Range, formation comprises Timpas limestone and Apisharm shale 
members; overlies Benton shale. 

M. A. Jenkins, Jr., 1957, Rocky Mountain Assoc. Geologists Guidebook 
to the geology of North and Middle Park Basin, Colorado, p. 53, pl. 1. 
Formation descriued in Red Dirt area •. Grand County, Colo., where it 
is divided into Fort Hays and Smoky Hill members. Believed that 
names Fort Hays and Smoky Hill have priority over terms Timpas 
and Apishapa ; use of fornrer terms would help standardize Niobrara 
terminology in west-central Colorado. 

W. J. Mapel, 1959, U.S. Geol. Survey Bull. 1078, p. 48-49. Described in 
Buffalo-Lake De Smet area, Johnson and Sheridan Counties, ·wyo., where 
it is classified as member of Cody shale. Thickness 985 feet. Overlies 
Carlile shale member ; underlies unnamed sandstone and shale member. 

J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas: 
Kansas Geol. Survey. Chart shows Niobrara chalk in Colorado group 
comprises (ascending) Fort Hays limestone and Smoky Hill chalk mem
bers. Underlies Sharon Springs shale member of Pierre shale and 
overlies Codell sandstone memuer of Carlile shale. 

H. E. Simpson, 1960, U.S. Geol. Suney Prof. Paper 328. p. 12 (table 1), 
21-29, pl. 1. Formation descriued in Yankton area, South Dakota and 
Nebraslm, where it is 182 feet thick and comprises JJ~ort Hays limestone 
and Smoky Hill chalk members. Overlies Carlile shale; underlies 
Pierre shale. 
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Named for exvosnres along Missouri Hh·er near month of Xiobrara Ri,·er. 
Knox County, Ne!Jr. 

tNio!Jrara Group1 

:Miocene. l'l iocene, a11cl later ( '?) : Northern Nehrnskn. eastern Colorado, and 
eastern 'Vyoming. 

Original referen<.:e: 0. C. l\iarsh. 1875. Am .. Tour. Sci., 3d, p. fi1-G2. 111. n. 
Kio!Jrara Rin'r cuts through tn)kal strata for more than 200 mileR. 

Niobrara Hiver Channel Sands (in Valentine Formntion) 

Pliocene:. Northwestern Neurnska. 

l\i. K. Elias.' 1942, Geol. Soc. America Spec. Pnvf'r 41. p. 137. Na11w np
vlietl to duumel sands from which Niobrara faunn of Stirton and 
l\icGrew (Hl3G, Am . .Tour. Sci., Gth ser .. Y. 2fl, no. 170) was collecte<l. 
Age of fl~mm is regarded as transitiow.ll from Miocene to I'lioceBe with 
some emphasis to l\Iiocene relations: howe,;er, geologists and paleon
tologists of Nebra::;lm 11refer to vlace the l\'Iiocene-Plioceue bonBclary 
at base of Valentine formation. ' 

Fauna was collected from the so-called Hailroad quarries. Oil s<.mth side 
of Niobrara RiYer, south of Vale11tine, Cherry County. 

Nio!Jrara Hiver Formatiol'l1 

Plioceue: Ne!Jraska, Colorado, aBd 'V~·oming: 

Original reference: H. F. Osuorn. 1!H8, Am. l\'Ius. Nat. History l\iem., 
new ser., Y. 2, pt. 1. p. 9, 23, 25. 

P. 0. McGrew and G. K Meade, 1!l38. Am . .Tour. Sci.. 5th sf'r .. v. XG. no. 213, 
p. 1fl7-207. Discussion of b~aring of Valentine area, Ne!Jraska, in con
tinental l\'Iioceue-Pliocene correlation. ' Bddence is lH'esented which sup
l10rts retention of mm1es Niobrara Hiver, Burge, :md Valentine. 

F. "r· .JohnsoB, 1n38. ~~IlL Jour. Sci.. 5th. , .. 3G. Bn. 213. p. 215-21!). 
Proposed to ronsicler l!'ort Niobrara :md Niobrara Ri\·er as o!Jsolete ~tm1 
incompnti!Jle to good geologic nomenclature. Name Valentine beds 
should be, retained and applied to lower 175 to 22::; feet of uncon
solidated sands of Ogallala formation in Valentine area, Nebraska. 

'l'ype area: On Niobrara HiYer, near Fort Niohrarn, Cherry County, Nebr. 

Nipper Formation 

Upper Cretaceous to Tertiary: Southeastern Arizona. 

F. F. Sabins, 1H57, Geol. Soc. America Bull.. v. 68, no. 10, p. 1323, 1325. 
vi. 1. Lower half of formation i::; thick con_glomerate of mafic volcanic 
rocks. ~rhe poorly sorted well-rounded cobbles and boulders range up to 
seyeral feet in diameter. and are tightly cemented in matrix of gray
wacke sancl.-,;tone. Very dark purple and green dominant colors. South 
of Nivvers, a 20-foot !Jed of Paleozoic limestone conglomerate is inter
stratified with this sequence. I_jight-weathering aphanitic andesite flows 
compri::;e much of upper part of formation. Underlies Faraway forma
tion; overlies Bisbee group at some localities and unconformably over
lies nvper Paleozoic strata at others. 

Type locality: At the Nippers and other hills south of Blue Mountain in 
southwest corner of Vamtr quadrangle, Cochise .County. Also forms 
ridge between 'Vhitetail and liHlian Creeks in sec. 20, '1'. 1G S., R. 30 
E., and occurs southwe~t of Cochise Head, Cochise County. 
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Nippewalla Group 

Permian : Southeru K<IJl::iHS. 

G. H. Norton. 1!)3!), Am. As~oc. l'etl'oleum Geologists Bull.. v. 23, no. 12, 
v. 1782-1W3. Proposed for group of related formation::; (ascending): 
Harver ~amh;tone (restricted). Salt Plain formation, Cedar Hill::; sand
stone, and Flower11ot shale. Lie~. between Stone Corral formation be
low and Blaine formation above. Cimarron series. 

R C. Moore, J. C. Frye, and J. M. Jewett. 1D44. Kanf:;as Geol. Survey 
Hull. 52, vt. 4. lJ. 157--15tl. Includes (ascendiug) Harl)er ~and::;tone, 

Salt Plain formati(m, Cedar Hills sanustoue. Ji"'lowervot shale. Blaine 
formation. and Dog Creek shale. Thiclmess al)proximntely 930 feet. 
Overlies Snnmer grouv; mHlerlie~ " 1hiteborse sandstolle. I.Jeon:trdian. 

Named for township of Ni11pewalla, T. :33 S., Rs. 11 and 12 ·w., Barber 
County. 

Nipsachuck Gneiss 

Precambrian ( '!) : Northea:-;tern Rholle Island. 

G. l\1. Riehmoml in G. l\1. Richmoml and \V. B. Allen, 1!)51. Rhode !~land 
l'ort and Indn~. DeYel. Comm. Geol. Bull. 4. p. 10. 11, pl. 1. Light-gray 
medium-grained equigrannlar gneis~. Thin quartzite layers locally in
terbedded. Maximum thicknes~ 1.400 feet. Underlie~ Absalmut forma
tion (new), contact gradational. 

Named from exposure!'! on hills southwest of Nipsachuck swamp, Georgia
ville quadrangle. Providence County. 

Nishnabotna Sanc1~tone1 

Upper Cretaceou~: Sonthwestern Iowa. 

Original reference: C. A. \Vllite, 18Gi'. Am .. Jour. Sci. 2cl, v. 44, v. 27. 31. 

Named for East Nislmallotna RiYer. 

Nisky Limestone' 

Middle Ordodcian: I~astern Pennsylvania. 

Origiunl reference: I~. '1'. 'Yherry. 1!)0!), Science. uew ~er .. v. 30. p. 416. 

Quarried uear Nazareth. Northaml)tou County. Derivatiou of name not 
sbtted. 

Nittany Dolomite (in Beekmantown Group) 1 

Lower Ord<wician : Ceutrnl Pennsyl rnuia. western l\ia ryhmd. Teuuessee, 
and we~tern Virgini:t. 

Origiunl reference: E. 0. Ulrich, 1!)11, Geol. Soc. America Hull., v. 22, p. 
552. G58. vl. 27. 

E. 0. Ulrich anfl G. A. Coover. 1!)38, Geol. Soc. America Svec. Paper 13, 
}). 2~5. Term Nittauy lime~tone sbonld he al)andoned hecan~e the three 
formations constituting it-Longdew. ,Jefferson Cit~T· and Cotter-arc 
tlistingui:-;lwhle. Middle and Upper Canadian. 

B. N. Cooper. 1!)3!1. Virginia Geol. Survey Bull. 55, p. 17-20. vis. 1, 3. In 
Dntt)er Monnta iu n rea. formation is eon'tposefl of 1 ight-gray li mPl-lt.nne. 
dolomitic linw~ton<c•. and (lolomite. Cmll-lil-lb; of t\VO distinct and versis
tent. lithologic tyves. upm1 lwsis of which formntion is di\·i(led into mem
ber~: Oglesby HHtrllle hdow nml Draper <lolomite a hove. ~l'hickness 

abont G50 feet. 0Yerlies Conocncheagu(~ formation. In most places tli
rectly underlies Mosheim formation: in some areas, a thh1 retn'esenta-
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tive of Bellefonte formation is pre~ent between Nittany and Mosheim. 
Canadian. 

C. E. Prouty, 1948, Am. A~soc. Petroleum Geologists Bull., v. 32, no. 8, 
p. 1607-1609. Discussion of Trenton and sub-Trenton stratigraphy of 
northwest belts of Virginia and Tennessee and use of terms Nittany 
dolomite and Longview limestone in this area. Longview is largely 
lime~tone in type region (Alabama). Northwest of Clinch Mountain. 
Longview equivalent is largely dolomite and has often been referred 
to Nittany dolomite. In Pennsylvania, Stonehenge limestone underlies 
and Axemann limestone overlies the Nittany. The Stonehenge, partially 
homotaxial with the Chepultepec, apparently becomes dolomitic south
westward and shows indefinite relationship with that formation. Pres
ence of Axemann in Virginia and Tennessee has not been established. 
In Alahama, the Newala limestone overlies the Longview, and, though 
probably a partial equivalent of post-Lecanospira dolomites of Tennessee 
and Virginia, it has different lithologic characteristics and indefinite 
boundaries in latter area. Appears best to dispense with the term 
Nittany in areas where relationshivs with Stonehenge and Axemann 
(Bellefonte in local absence of Axemann) are indefinite and to dis
pense with term Longview where definite relationship with Newala is 
unknown. A new formation name is needed in northeast Tenne~:;see 

and southwest Virginia since redefinition of Longview or Nittany in 
that area would not clarify relationships to type areas of these units. 
Thickness of Nittany 275 feet along Bird Creek, Norris Reservoir region, 
Tennessee. 

Name for exposures in Nittany Valley, Centre County, Pa. 

tNittany Valley Limestone1 

Ordovician: Central Pennsylvania. 

Original reference: H. 1\f. Chance, 1880, Pennsylvania 2d Geol. Survey 
Revt. G4, !). 17-24. 

Exposed in Nittany Valley, Clinton County. 

Niverton Shale (in Conemaugh Formation) 1 

Pennsylvanian: Southern Pennsylvania and western Maryland. 

Original reference: C. K. Swartz, 1922, Maryland Geol. Survey, v. 11, p. 67, 
114, !ll. 6. 

·well ex110Sed on west bank of Castleman River, 1.3 mile south of Niverton, 
Pa. 

Nix Porphyrite 

Carboniferous : California. 

0. P. .Jenkins, 1938, Geologic map of California ( 1 :500,000) : California 

Div. Mines, sheet 4. Shown on map legend. 

Nizina Limestone1 

UI111er Triassic: JDastern Alaska. 

Original reference: 0. Rohn, 1900, U.S. Geol. Survey 21st Ann. Rept., pt.2, 
p. 429, 431, 435. 

J. T. Dutro, Jr., and T. G. Payne, 1957, Geologic mav of Alaska (1 :2,500,-
000) :U.S. Geol. Survey. Appear~ on map legend. 

In Nizina Tanana region. 
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Noah Dolomite Member (of Bluebell ]!..,ormation) 

Silurian: Central Utah. 

2753 

Paul Billingsley in J. M. Boutwell, 1933, 16th Internat. Geol. Cong. [United 
States] Guidebook 17, Excursion C-1,' p. 110 (fig. 14). Name appears on 
stratigraphic column of Tintic district. Uppermost member of forma
tion; overlies Dora member (new) ; underlies Victoria quartzite. 

T. S. Lovering and others, 1949, Econ. Geology Mon. 1, p. 7 (table 1). 
Upper 70 feet massive blue-gray dolomite, lies on well-bedded gray and 
blue-gray dolomite containing shaly-bedded planes at base. Thickness 
290 feet. 

H. J. Bissell, 1959, Utah Geol. Soc. Guidebook 14, p. 144, 145. Noah dolo
mite of Bluebell formation is equivalent to Simonson dolomite. Pro
posed that term Simonson dolomite be used in central Utah. 

Type locality and derivation of name not stated. 

Noah Parker horizon1 

Lower Cambrian: Northwestern Vermont. 

Original reference: G. E. Edson, 190(), Vermont State Geologist 5th Rept., 
p. 133-135. 

Type locality: On farm of Noah Parker, west of highway passing Chase's 
corners, in Georgia, Franklin County. 

Noatak Sandstone 

Noatak Formation"!. 

Devonian and Mississippian: Northern Alaska. 

Original reference: P. S. Smith, 1913, U.S. Geol. Survey Bull. 536, p. 55, 
69, 74, map. 

T. G. Payne and others, 1951, U.S. Geol. Survey Oil and Gas Inv. Map 
OM-126, sheet 1. More than 5,000 feet thick on Arctic slope. Top 900 
feet is black marine :shale with ferruginous limestone at top, argillaceous 
limestone 150 feet below top, and 160 feet of ferruginous quartz sand
stone at base. Of Mississippian ag{! . 

. J. T. Dutro, Jr., 1953, (a·bs.) Geol. Soc. America Bull., v. 64, no. 12, pt. 2, p. 
1415. Subdivided into five units. 'rhree of these formations occur in west
ern Brooks Range: an Upper Devonian siltstone-shale. Noatak formation 
(restricted) (Upper Devonian and r_,ower Mississippian), and a Lower 
Mississippian ferruginous calcarenite. In central Brooks Range, Upper 
DeYonian siltstone-shale is overlain hy thick chert conglomerate, approxi
mately equivalent to Noatak formation (restricted). 

J. T. Dutro, Jr., and T. G. Payne, 1~)57, Geologic map of Alaska (1 :2,500,-
000) :U.S. Geol. Survey. Noatak sandstone apl)ears on map legend under 
both Upper Devonian rocl{s and Mississippian rocks (lower part). 

Type locality: Western part of Noatak Valley between Nimiuktuk and 
Kugururok Rivers. Occurs most extensively in central and western 
parts of Noatak Basin. 

Noblesville Dolomite1 

Silurian (Niagaran) : Central Indiana. 

Or.iginal reference: E. lVI. Kindle, 1904, Indiana Dept. Geology and Nat. 
Resources 28th Ann. Rept. 407. 

Named for Nobleville Township, Hamilton County. 
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!Nodaway Limestone (in Shawnee Formation)' 

Penusylvanian: Northwesteru Missouri. 
Origiual refereuce: J. A. Gallaher, 1~98, l\Ii~souri Bur. Geology nnd Mi11cs 

:Bienn. Rcpt., p. 53. 

Named for exposures at Nodaway, Andrew County. 

Noel Shale1 

Noel Shale Member (of Chattanooga Formation) 

Up11er Devonian and Lower l\1issi::;sippian: Southwestern Missouri, north
western Arlmnsas, and northeastern Oklahoma. 

Original reference: J. A. Gallaher, 1898, Missouri Bur. Geology and Mines 
1). 24. 

E. B. Branson, 1938, Missouri UniY. Studies, v. 13, no. 3, p. 8 (fig. 2). 
Correlation chart gives age as DeYonian. 

G. G. Huffman and J. l\1. Starke, Jr., 1960, Oldahoma Geology Notes, Y. 20, 
no. 7, p. 15!), 160-163. Geographically extended into northeastern Okla
homa. .Assigned to member statns in Chattanooga formation. Fissile 
carbonaceous pyritic bituminous black shale; thin bed of phosphatic 
sandstone present a few feet aboye base in some sections. Thickness 
ranges from few inches near Bunch to more than 65 feet near Spavinow. 
Conformably overlie~ Sylmnore sandstone member; where Sylamore is 
absent, the Noel lies with unconformity upon beds ranging in age from 
]iJarly Ordovician Cotter to Devonian Sallisaw. 1Dquivalent to black 
shale member of Chattanooga of Teunessee, New Albany of Indiana and 
Kentucky, 'Voodford of Oldahoma, Ohio black shale, and the Antrim of 
Michigan. On basis of conodonts, appears to be Late Devonian and 
1Darly Mississippian. 

l\f. G. Mehl, 1960. Denison Univ . .Jour. Sci. Lab .. Y. 4:J, art. 5, 11. Rn-n2. 
Includes Roaring River sandstone member (new) at base. In Missouri, 
from its maximum thickness of about 35 feet in McDonald County, the 
Noel thins rapidly toward north and east. Unconformably overlies 
Cotter dolomite in ::;outhwestern Missouri; in Barry County, over 
limited areas, overlies Middle Devonian Fortune formation. Uncon
formably oYerlain by Mississippian strata ranging in age from oldest 
Kinderbookiau to early O~ageau. Upper Devouiau. 'l':rve locality desig
nated. 

Type locality: About one-half mile south of Noel, McDonald County, Mo. 

i·Nogal Formation1 

Permian: Southeastern New Mexico. 

Original reference: A. G. Fiedler and S. S. Nye, 1933, U.S. Geol. Survey 
Water-Snpply Paper 639. 

NiHned for occurrence in vicinity of Nogal Canyon, Roswell artesian basin. 

1\'"o-Ho-Co Formation (in Hoxbar Group) 

Pennsylvanian (Missouri Series) : Oklahoma (subsurface). 

B. H. Harlton, J 960, Am. Assoc. Petroleum Geologists Bull., v. 44, no. 2, 
11. 210, 213 (fig. 3), 21G-217, 218 (fig. 4). Proposed for formation at 
top of Hoxbar group. Composed of an upper and lower carbonate unit 
and shale and sandstone interbeds. Upper carbonate unit consists of 
black ostracoda! limestone that is commonly underlain by 10 to 15 feet 
of fine to coarsely oolitic, sandy limestoue: lower limestone, about 20 to 
30 feet thick is :fine to coarsely oolitic and sandy; intercalated sand-
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stone body which occurs near middle of the two limestones is 20 to 100 
feet thick and is mostly calcareous, with scattered very fine to fine 
brown oolites; locally interdigitate~ into finely oolitic, sandy limestone. 
Thiclmess 120 to 185 feet: locall~' less than 100 feet. 

Name derived from Amerada's No-Ho-Co No. 1, in S"714 Sl!Jl4 sec. 2, 
T. 5 N., R. 10 ·w., Caddo Connty. 

Noisy Hrook Gneiss 

Age Hot stated: 'Vest-central Maine. 

Kem Jackson, 1953, :Maine State GE·ologist Revt., 10G1-l052, p. 53, 62-66. 
Includes two facies. Central zone consists of coarse-grained crudely 
banded gneiss. Gneiss grades into marginal fades of silvery blue-gray 
micaceous schist. Intruded b~' granite com11lex. Contains small lJodies 
of avlite and vegmatite. 

Named for exposures along Noisy Brook, a small tributary of Swift River 
11h miles north of village of Roxbury, Oxford County. Exposed almost 

_ continuously uvstream from Highway 17 for 2 miles. 

N oix Oolite Member (of Edgewood Limestone) 1 

Noix oolite facies (of Cyrene Member of JJ;dgewood Formation) 

Lower Silurian: Northeastern :Missouri and southwestern Illinois. 

Original reference: C. R Keyes, 18!)8, Iowa Acad. Sci. Proc., v. 5. v. 50. G2. 

T . .J. Laswell, 1957, Missouri Geol. Sm·yey and 'Vater Resources Revt. Inv. 
22, p. 18, 19. Rank reduced to facies of C~'rene member of Edgewood 
formation. 

Named for exposures alot;J.g Noix Creek at Louisiana, Pike County, Mo. 

Nolans Limestone (in Chase Group) 

Nolans Limestone (in Sumner Groul)) 1 

Permian: Northwestern Kansas. 

Original references: R. C. Moore, 198(1, .Jour. Geology, Y. 44, no. 1, p. 5-9; 
l!J36, Kansas Geol. Soc. lOth Ann. Field Conf. Guidebook, p. 12 . 

.J. 1\i . .Jewett, 1!)41, Kansas Geol. Sut·yey Bull. 3!), p. 89-!)1; R. C. Moore 
and others, 1051, Kansas Geol. Survey Bull. 89, p. 41. Reallocated to 
Chase group. Reallocation made on basis of redefinition of Leonard
\Volfcamp boundary: base of Leonard in Knnsa.s is arbitrarily placed 
at top of Nolans formation which is top of Herington limestone member. 
Formation includes (ascending) Krider li1nestone, Paddock shale, and 
Herrington limestone member. Underlies "rellington shale; overlies 
Odell shale. "r olfcamv series. 

Name derived from Nolans, a railway siding near Emmons, "rashington 
County. 

Nolichucky Shale1 (in Conasauga Grouv) 

Uvper Cambrian: Eastern Tennessee. western North Caroliua, and south
western Virginia. 

Original reference: A. Keith, 1896, U.S. Geol. Survey Geol. Atlas, Folio 27, 
p. 2 . 

.John Rodgers. 1!)43, Geologic mav of Copper Ridge district, H:mcocl\: and 
Grainger Counties, ~renuessee (1 :~:4.000) : U.S. Geol. Survey Strategic 
Minerals lBY. l'relim. Ma11: .John Rodgers and D. 1!"'. Kent, 1!)48, Ten
nessee Div. Geology Bull. 56, p. 14-15. Thickness 790 feet in Hawkins 
County, Tenn. Includes Maynardville limestone member near top. 
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Overlies Maryville limestone; underlies Copper Ridge dnlomite of Knox 
group. 

John Rodgers, 1953, Tennessee D.iv. Geology Bull. 58, pt. 1 (plates) ; pt. 2, 
p. 49-53. In eastern Tennessee the Conasauga varies in lithology, and 
three phases are recognized. In central phase, group consists of six 
formations of which Noliclmcky is fifth in sequence (ascending). Under
lies Maynardville limestone; oyerlies Maryville limestone. Thickness 
400 to 750 feet. In southeastern phase, sequence includes (ascending) 
Honaker dolomite, Nolichucky shale, and Maynardville limestone. 

J. M. Cattermole, 1958, U.S. Geol. Survey Geol. Quad. Map GQ-115. In 
Knoxville quadrangle, consists of two phases : northeastward from Third 
Creek, mainly shale with thin limestone beds interlayered in lower part 
and two or three limestone lenses, 20 to 50 feet thick, in upper part of 
shale; southwest of Third Creek, lower part contains higher proportion 
of interbedded limestone, and upper part is almost entirely blue-gray 
limestone which thickens southwestward to a maximum development in 
adjacent Bearden quadrangle. Thickness 1,040 to 1,400 feet. Underlies 
Maynardville limestone ; overlies Maryville limestone. 

J. W. Bryan, 1960. (abs.) Virginia Jour. Sci., v. 11, new ser., no. 4, p. 214. 
·The Nolichucky is largely limestone and dolom'ite in Virgin'ia, and usage 
of term Nolichucky shale is somewhat misleading. 

P. B. King and H. W. Ferguson, Hl60, U.S. Geol. Survey Prof. Paper 311, 
p. 55. Described in northeasternmost Tennessee where it is 200 to 250 
feet thick. 0Yerlies Honaker dolomite; tmderlies Conococheague lime
stone. Conasauga group. 

Named for exposures along Nolichucky River, Greene County, Tenn. 

Nome Group1 

Lower Paleozoic or older: Northwestern Alaska. 

Original reference: A. H. Brooks, G. B. Richardson, and A. J. Collier, 1901, 
Reconn. Cape Nome and Norton Bay regions, Alaska, in 1900. U.S. Geol. 
Survey Spec. Pub., p. 29, map. 

R. M. Moxham and ·w. S. ·west, 1953, U.S. Geol. Survey Circ. 265, p. 2, 3. 
Two units of group, in Serpentine-Kougarok area, of Ordovician and 
Silurian age (ascending) undifferentiated limestone, slate, and schist; 
and Port Clarence limestone, probably mostly Silurian in age. 

Most typically developed to south of Kigluaik Mountains and Bendeleben 
Mountains, Seward Peninsula. 

Nome River Glaciation 
Pleistocene : West-central Alaska. 

D. M. Hopkins, 1953, in T. L. P·ewe and others, U.S. Geol. Survey Circ. 289, 
p. 10, 13 (table 1). Four Quaternary glaciations recognized on Seward 
Peninsula. Succeeded Iron Creek glaciation (new) ; preceded Salmon 
Lake glaciation (new). End moraines found 1 or 2 miles beyond north
ern and western margins of Bendeleben Mountains and 5 to 10 miles 
beyond :their south tfronts. -Glacial topography (valley and cirque walls 
and lateral and end moraines) thoroughly modified by subsequent frost
riving, creep, and stream erosion. 

D. 1\I. Hopkins, F. S. MacNeil, and E. B. Leopold, 1960, Internat. Geol. 
Cong., 21st, Copenhagen, pt. 4, p. 46-57. Discussion of coastal plain at 
Nome. Three marine stratigraphic units (Submarine Beach, Third 
Beach-Intermediate Beach, and Second Beach) record at least three 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2757 

distinct intervals during which sea level stood as high or higher than 
at present and du:~;ing which sea temperatures were warmer than at 
present. A fourth interval of high sea level may be representd by 
"Fourth Beach" at inner edge of coastal plain. Glacial drift of the Iron 
Creek (Nebraskan or Kansan) glaciation and of Nome River (Illinoian) 
glaciation separates the three units. Outwash, alluvium, colluvium, 
windblown silt, and peat that accumulated during ·wisconsin and Recent 
time cover the glacial drift and youngest of marine sediments. 

Deposits distributed widely and studied in detail in Nome River valley, 
southwestern part of Seward Peninsula. Most valleys in York, Kigluaik, 
Bendeleben, and Daruy Mountain were occupied by ice. Glaciers also 
were present in cirques throughout uplands south and west of Kigluaik 
Mountains. 

Nomlaki Tuff Member (of Tehama and Tuscan Formations)~ 

N omlaki Tuff 

Pliocene, upper: Northern California. 

Original reference: R. D. Russell and V. L. Vander Hoof, 1931, California 
Univ. Pubs., Dept. Geol. Sci. Bull., v. 20, no. 2, p. 12-15. 

C. A. Anderson and R. D. Russell, 1939 .. California Jour. Mines and Geology, 
v. 35, no. 3, p. 243-247, pl. 3. Referred to as both Nomlaki tuff and 
Nomlaki tuff member of Tehama formation. Interbedded with both 
~ruscan and Tehama formations. Exposed for a distance of 40 miles 
along west side of Sacramento Valley; southerly exposure is in Stone 
Valley, NE cor. '1\ 20 N., R. 5 W., [Glenn County], where it is 15 feet 
thick. Thickness 42 feet at type locality, base not exposed; as much 
as 300 feet thick in Redding quadrangle where it unconformably over
lies Chico formation. Upper Pliocene. Type locality noted. 

Type locality: At former headquarters of old Nomlaki Indian Reservation 
about 6 miles northeast of Paskenta, Tehama County. 

Nonada Sandstone Member (of Domengine Formation) 

Eocene: Central California. 

M. B. Payne, 1951, California Div. Mines Spec. Rept. 9, p. 3, 15, 21, 22-23, 
pl. 4. Friable gray fine-grained sandstone ; on northeastern flank of 
Panoche Hills includes two calcareouss fossiliferous pebble "reefs." 
Thickness about 68 feet. Underlies Capita shale member (new) ; un
conformauly overlie~; Lodo formation in some areas and in others, as 
Chaney Ranch Canyon, unconformably overlies Laguna Seca formation 
(new). 

Spanish word meaning low and flat (Nonada) is given to hill 200 feet 
north and 800 feet west of SW cor. sec. 13, T. 14 S., R. 11 E., Fresno 
County. 

No Name Argillite (in Newport Group) 

Precambrian: Northeastern Washington. 

lVI. C. Schroeder, 1952, ·washington Div. Mines and Geology Bull. 40, p. 7 
(table), 11-13, pl. 1. Predominantly dark-gra;\7 argillite with occasional 
argillaceous sandstone beds and limestone lenses. Thickness about 
4,200 feet. Gradationally underlies Skookmn formation (new), transi
tion zone about 400 feet thick ; gradationally overlies Bead Lake forma
tion (new), transition zone about 200 feet thick. 

Named after No Name Peak, Pend Oreille County. 
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Nonesuch Shale (in Oronto Group) 1 

Preeambrian: Northern :Michigan anclnorthea~tern 'Yi~eonsin. 

Origillal reference: H. D. Ining, 1880, U.S. Geol. Survey Mon. 5, p. 221-
224, pl~. 17, 18. 

S. A. Tyler and others. l!HO, Geol. Soc. America Bull., v. 51, no. 10, p. 1474. 
Nonesuch shale lies strn tigravhically abo,·e and is eontinuous with Outer 
conglomerate. 

W. S. 'Vhite and H. R. Cornwall, 1!)53, U.S. Geol. Survey Geol. Qnacl. Map 
GQ-27. Deseribed in Ahmeek qnadrangle, Michigan, where it overlies 
Cooper Harbor conglomerate and underlies Freda sandstone. 

W. S. White and J. C. Wright, 1954, Science, v. 119, no. 308!), p. 354. At 
'Vhite Pine Copper deposit, Ontoungon County, Mich., Nonesuch is about 
600 feet thick and composed largely of gray siltstone. Overlies Copper 
Harbor conglomerate. 

Named for occurrence at Nonesuch mine, Gogehic County, Mich. 

Nonewaug Granite 

l'aleozoic : vVestern Connecticut. 

R. :i\'1. Gates, 19G3, New England Intercollegiate Geol. Conf. [Guidebook] 
40th [Ann. l\'Itg.] l!"ield Trip B, v. 4-6. One of several intrusives in 
Hartland formation. A lenticular, east-west trendiug body in northern 
third of 'Voodbury quadrangle and southeastern vart of Litchfield quad
rangle. Characterized by fine- to eoarse-textural-layering, graphic gran
ite crystal::; locally in great quantity which range up to 2 feet across in 
a matrix of relatively fine-grained granite, and plumose muscovite in 
vlumes up to 18 inches long. 

R. M. Gates, 1954, Connecticut Geol. Nat. History Survey Quad. Re1)t. 3, 
p. 3, G-7, 15-19, geol. map. Nonewaug granite was originally included 
with ~L'hornaston granite by earlier workers. It has also been eallecl 'Vood
bury grauite. Chauge to Nonewaug was made to a ,·oicl confusing it 
with vVooclbury granite in.Vermont. 

Named for Nonewaug River in Woodbury nu<l Bethlehem, T .. itchfield County. 

Nooksack Formation or Group 

Upper Jurassic and Lower Cretaceous: North-central Washington. 

E. D. l\'IeKee and others, 195G, U.S. Geol. Suney Misc. Geol. Inv. Ma1) 
I-175, p. 2, 5 (table 2). In thick conformable sequence of predominantly 
clad;:: siltstone in northern Cascade Mountains, fossils have been found 
that date part of these marine bed~ a~ Kimmeridgian aud vossil>l:r Ox
fordian. Peter Misch has named these rocks the Nooksack formation, 
the highest part of which is early Cretaceous. 

,V. R. Danner. 1958, Dissert. Ahs., v. 18, no. 1, v. 195. Heferred to as 
Nooksack group. 

,V. P. Popenoe, H. W. Imlay, and l\L A. Murphy, 1960, Geol. Soc. America 
Bull., v. 71, no. 10, p. 1533, chart lOe (column 57). Nooksack grou1) 
shown on correlation chart. Term was pro!)osed by Peter l\'Iiscll in letters 
to Vernon Swanson, dated November H'i, 1054. ~'erm was published by 
McKee ancl others, 195G. Misd1 11otes thnt lower 4,000 feet of grouv 
contains Late Jurassic megafossils, and upper 1.000 feet contains Early 
Cretaceous fossils of probable Valanginian age. 

Exposed in Nooksack River area north of l\'Ionnt Baker, 'Vhatcom County. 
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Noonday Dolomite 
l'recamiJrian : Southern California . 

.J. C. Hazzard, 1937, California Jour. Mines and Geology, v. 33, no. 4, p. 279 
(fig. 3e), 300-301. A light creamy-gray to cream-colored algal dolomite 
which weathers to a pale creamy-buff color. Thickness 1,500 to 2,000 
feet. Basal Cambrian of region ; separated by marked angular uncon
formity from rocks of Archean and Algonkian age ; under lies Johnnie ( '?) 

formation. 

D. F. Hewett, 1948, California Div. Mines Bull. 129, p. 199. Described in 
Kingston Range, San Bernardino County, where it is about 2,000 feet 
thick near the iron deposits ; decreases in thickness steadily eastward 
and is not known east of Mesquite Valley. On northwest slope of range, 
is nearly conformable with underlying Pahrump series, Kingston Peak 
formation, but on northeast and east slopes is highly unconformable. 
North and east of Kingston Range the dolomite is overlain successively 
by Prospect Mountain quartzite and Pioche shale of Cambrian age and 
Goodsprings dolomite of Upper Cambrian to Devonian ( ? ) age. 

C. R. Longwell, 1952, Washington Acad. Sci. Jour., v. 42, no. 7, p. 212. 
Suggestion made that Johnnie formation, Noonday dolomite, Deep 
Springs formation, and Reed dolomite of Inyo region be carried under 
heading "age unknown" because tllere is no firm basis for drawing a 
lower boundary of Cambrian in Death Valley region. 

B. K. Johnson, 1957, California Univ. Pub. Geol. Sci., v. 30, no. 5, p. 369-
372, 379 (fig. 7), fig. 3. Described in Manly Peak quadrangle, Death 
Valley region, where it ranges in thickness from 800 to 1,000 feet. 
Underlies Johnnie formation; ovel'lies Ki:qgston Peak formation with 
disconformity or slight angular unconformity. Considered correlative of 
Sentinel dolomite, Radcliff formation, and Redlands dolomite limestone 
of Murphy's (1932 [1933]) Telescope group. Algal structures, common 
in lower part of Noonday in Manly Peak quadrangle, were noted by 
Hazzard (1937) in type area; algal structures occur in Sentinel dolo
mite described by Murphy as exposed in Sour Dough Canyon above 
Panamint City; no other fossils have been found in Noonday and its 
equivalents. Murphy tentatively assigned all rocks above Panamint 
metamorphic complex to Lower Paleozoic. All other published reports 
on Death Valley region equate base of Cambrian with unconformable 
base on Noonday. In this report base of Cambrian is defined faunally; 
since base of Noonday is 9,000 feet stratigraphically below frst occur
rence of Olenellus entire formation is regraded as late Precambrian. 

Well exposed in extreme southern portion of Nopah Range, cropping out 
in a belt of variable width which extends from about 1 1.4 miles north 
of Gunsight mine to nearly 2 miles southeast of Noonday mine, Nopah
Resting Springs area, Inyo County. 

Nopah Formation 

Upper Cambrian: Southeastern California and western Nevada. 

J. C. Hazzard, 1937, California Jour. Mines and Geology, v. 33, no. 4, 
p. 276 (fig. 3b), 320-322. Consists principally of dolomite, light gray, 
gray, or creamy buff. Thickness 1,740 feet. Shown on columnar section 
as underlying Pogonip (?) dolomite and overlying Cornfield Springs 
formation. 

J. F. McAllister, 1952, California Div. Mines Spec. Rept. 25, p. 9-10, pls. 
1, 2. Described in Quartz Spring area where it. is 1,600 feet thick and 

774-054-vol. 2~66--83 
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conformably overlies Racetrack dolomite (new) and conformably under
lies Pogonip formation. 

A. L. Brown, 1954, (abs.) Geol. Soc. America Bull., v. 65, no. 12, pt. 2, 
p. 1235. Geogrruphically extended into Nye County, Nev. In Cambrian 
sequence, underlies Highland Peak formation. 

A. R. Palmer and J. C. Hazzard, 1956, Am. Assoc. Petroleum Geologists 
Bull., v. 40, no. 11, p. 2494-2513. Paleontologic evidence shows that 
names Cornfield Springs and Bonanza King were misapplied in Nopah 
Range by Hazzard (1937). Units formerly designated by these names 
in Nopah Range should be considered as unnamed upper and lower 
divisions, respectively, of Bonanza King formation. Hence, Nopah 
formation overlies Bonanza King formation in this area. 

H. R. Cornwall and F. J. Kleinhampl, 1960, U . .S. Geol. Survey Field S1tudies 
Map MF-239. Mapped in Bare Mountain quadrangle, Nye County, Nev., 
where it overlies Bonanza King formation and underlies Pogonip group. 
Upper Cambrian. 

Named for exposures in northern half of Nopah Mountains, Inyo County, 
Calif. 

Nora Limestone1 

Nora Member (of Shellrock Formation) 

Upper Devonian: Central northern Iowa. 

Original reference: A. 0. Thomas, 1913, Science, new ser., v. 37, p. 459. 

M. A. Stainbrook, 1944, Illinois Geol. Survey Bull. 68, p. 182 (table), 187. 
Shellrock formation consists of lithographic and dolomitic limestones 
and thin shales; includes (ascending) Mason City, Rock Grove, and 
Nora members. 

Named for exposures in an abandoned quarry near Nora Junction, Floyd 
County. 

Nordheimer Formation,1 

Carboniferous ( ? ) : Northwestern California. 

Original reference: 0. H. Hershey, 1906, Am. Jour. Sci., 4th, v. 21, p. 58-66. 
Nordheimer Creek valley, Klamath Mountains. 

Norfleet Limestone Member (of Lenapah Limestone) 

Pennsylvanian (Des Moines Series) : Eastern Kansas, western Missouri, 
and northeastern Oklahoma. 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 38, pt. 11, p. 337, 338-339, 
pl. 1. Defined to include all limestone and shale beds of the Lenapah 
below Perry Farm shale member (new). Where best developed, member 
comprises a few inches of dark-bluish-gray dense limestone overlain by 
shale which is mostly black and has maximum thickness of about 5 feet; 
locally upper part is very calcareous but also black and platy; at top of 
member is a limestone which is a few inches to about 3 feet thick. 
Overlies Nowata shale. 

J. M. Jewett, 1945, Kansas Geol. Survey Bull. 58, p. 69. Discussed as 
cyclothem in Lenapah megacyclothem. 

F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water 
Resources Rept. Inv. 11, p. v. (fig. 1), 9. Geographically extended into 
northwestern Missouri where it underlies Perry Farm shale member 
and overlies Warrenburg sandstone member of Nowata formation. 
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C. M. Cade 3d, 1953, Tulsa Geol. Soc. Digest, v. 21, p. 134, 135. Geograph
ically extended into northeastern Oklahoma. 

Type exposure: On Norfleet Farm along Pumpkin Creek in SE14 sec. 35, 
T. 32 S., R. 18 E., northeast of Mound Valley, Labette County, Kans. 

t Norfolk :H'ormation1 

Pliocene ( ?) and Pleistocene: Southeastern Virginia. 

Original reference: W. B. Clark and B. L. Miller, 1906, Virginia Geol. 
Survey Bull. 2, pt. 1, p. 20. 

Named for Norfolk County, Va., where the deposits have been recognized 
in deep cutting in Dismal Swamp Canal. 

tNorfolk Basin Series1 

Carboniferous: Southeastern Massachusetts. 

Original reference: G. R. Mansfield, 1!)60, Harvard Coli. Mus. Comp. Zool
ogy Bull., v. 49, Geol. ser., v. 8, no. 4, p. 91-2'71. 

Normal Drift 

Pleistocene (Wisconsin) : Northern Illinois. 

H. B. Willman and others, 1942, Illinois Geol. Survey Bull. 66, p. 212. In
cidental mention. 

Leland Horberg, 1950, Illinois Geol. Survey Bull. 75, pt. 1, p. 29. In Peoria 
area, Normal drift is listed as younger than Metamora drift. 

Probably named for occurrence near Normal, McLean County. 

tNorman division1 

Permian: Central Oklahoma. 

Original reference: C. N. Gould, 1902, Oklahoma Geol. Survey 2d Bienn. 
Rept., p. 42, 43. 

Occurs on east slope of Gypsum Hills. 

Norman Sandstone1 

Permian ( ?) : Central Oklahoma. 

Original reference: C. T. Kirk, 1904, Oklahoma Dept. Geology and Nat. 
History 3d Bienn. Rept., p. 10. 

Well exposed on hilltops 6 miles southeast of Norman, Cleveland County, 
and on bluffs at Purcell, Indian Terr. (now McClain County). 

Normandy Limestone1 

Middle and Upper Ordovician: Central Tennessee. 

Original reference: M. R. Campbell, 1899, U.S. Geol. Survey Geol. Atlas, 
Folio 53, p. 2. 

Named for Normandy, Bedford County. 

N ormanskill Shale1 

Middle Ordovician: Eastern New 'York, northwestern Massachusetts, and 
southwestern Vermont. 

Original reference: R. Ruedemann, 1901, New York State Mus. Bull. 42, 
p. 489-568. 

D. M. J_;arrabee, 1930, Eng. Mining Jour., v. 140, no. 12, p. 48 (fig. 2), 49 
(fig. 3), 51-52. Near Poultney, Vt., Normanskill consists of grits, gray
wacke, red slate, quartzite, and ehert. "Calciferous" shale referred to 
by Dale, (1899, U.S. Geol. Survey 19th Ann. Rept., pt. 3) not noted in 
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this area, and the Normanskill overlies Zion Hill quartzite. Thickness 
about 1,500 feet. Zion Hill quartzite placed at base of Ordovician. 

Rudolf Ruedemann, 1942, New York State Mus. Bull. 331, p. 88-116. For
mation, usually termed shale, consists of chert, grit, and shale, the first 
predominating. In Catskill quadrangle, two belts present: western grit 
belt and eastern chert belt. Comprises two members : Mount Merino 
chert and shale and Austin Glen grit and shale. Eastern part of chert 
belt adjoins Lower Cambrian belt, and western grit belt adjoins Snake 
Hill formation, north and south of Catskill quadrangle. Where Deep
kill shale is exposed, it is either infolded with Mount Merino beds, as 
at Mount Merino, or found in strips between the Mount Merino bed and 
Schodack beds as west of Blue Hill on iron ore ridge, or west of Bing
ham Mills and southeast of Viewmonte. 

E. P. Kaiser, 1945, Geol. Soc. America Bull., v. 56, no. 12, pt. 1, p. 1079-1098. 
Rocks in Taconic thrust sheet called Normansldll are characterized by 
marked banding, medium grain, generally calcareous cement, and hard
ness. Beds of ferruginous calcareous quartzite common. Thickness about 
300 feet. Overlies Zion Hill quartzite. 

B. N. Cooper and G. A. Cooper, 1946, Geol. Soc. America Bull., v. 57, no. 1, 
p. 60-62. Discussion of range of Normanskill graptolites. There is no 
longer any reason to regard the N ormanskill as Chazy an. It can no 
longer be assumed that all Appalachian formations below the supposed 
Lowville are necessarily Chazyan or older. 

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, p. 38 (table 2), 55-57. 
In Castleton quadrangle, N ormanskill beds are certainly exposed, but 
presence of underlying Schagticoke shale and Deepkill shale is prob
lematical. No fossils from Ordovician of area have been found, and 
all rocks above Cambrian are herein mapped as Normanskill. Several 
rock types are recognized, and all are in lenticular bodies. In a few 
places, one type grades into another. No stratigraphic succession can 
be established. Isoclinal folding of the Normanskill does not facilitate 
interpretation. Dale's figure (1899, U.S. Geol. Survey 19th Ann. Rept., 
pt. 3) for thickness of N ormanskill, 1,250 feet, is accepted here. Nearly 
half of this thickness is made up of grit; red and green slates are 
probably 100 feet thick; remainder of Normanskill is dark slate, chert, 
and quartzite with aggregate thickness of 500 feet or more. Uncon
formity separates Normanskill from Zion Hill quartzite which in this 
report is Cambrian. Black River-Trenton ( ?) • 

G. A. Cooper, 1956, Smithsonian Misc. Colin., v. 127, pt. 1, p. 33-34. Bulk 
of formation consists of shale, but grit, sandstone, chert, arkose, and 
conglomerate, ranking in order named, are present. Estimated thickness 
about 2,000 feet. Includes Mount Merino chert and shale member below 
and Austin Glen grit and shale above. Underlies Rysedorf conglomerate. 
Porterfield-Wilderness stages. 

George Theokritoff, 1959, New England Intercollegiate Geol. Conf. Guide
book 51st Ann. Mtg., p. 56. In Taconic sequence, Thorn Hill and Granville 
quadrangles, unnamed Normanskill graywackes and black shales overlie 
Indian River formation. 

J. G. Elam, 1960, Disscrt. Abs., v. 21, no. 6, p. 1524. Discussion of Troy 
South and East Greenbush quadrangles, New York. Stratigraphic section 
divided into four groups, and previously described dominant formational 
names elevated to group status. Groups are Bull (Lower Cambrian), 
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West Castleton (upper Lower Cambrian-Upper Cambrian), Poultney 
(Lower Ordovidau), and Normauskill (Middle Ordovician). 

Normans Kill, a tributary entering llnclson River just south of Albany 
at Kenwood. 

Norphlet Formation 

Norphlet Tongue (of Eagle Mills Formation) 

Jurassic: Subsurface in Arkansas, Louisiana, and Texas. 

R. W. Imlay, 1940, Arkansas Geol. Survey Inf. Circ. 12, p. 4 (table 2), 8. 
Name Norphlet tongue applied to upper red beds in Eagle Mills forma
tion. Jurassic. Name credited to Shreveport Geological Society. 

R. 'J.l. Hazzard, W. T. Spooner, and B. W. Blanpied, [1947], Shreveport 
Geol. Soc. 1945 Reference Rept., v. 2, p. 483, 484, 488, 490 (table 5). 
Term Norphlet tongue, as formerly used, is replaced by Norphlet forma
tion. In type well, underlies Smackover formation; overlies Louann 
salt. Consists of red clays, gray clays, reddish and gray sands, with or 
without gravel. Maximum thickness about 150 feet. By inference, an 
unconformity is placed at base of Norphlet where it rests on Louann salt, 
and it is concluded that this is the Mesozoic-Paleozoic contact in Tri
State area. Jurassic. 

Type section: Gulf Refining Co.'s No. 49 L. Werner Saw Mill Co. well, 
Union County, Ark. 

Norrie Ferruginous Chert Member (of Ironwood Iron-Formation) 1 

Precambrian (Animikie Series) : Northwestern Michigan and northwestern 
Wisconsin. 

Original reference: W. 0. Hotchkiss, 1919, Eng. Mining Jour., v. 108, p. 501, 
504. 

N. K. Huber, 1959, Econ. Geology, v. 54, no. 1, p. 104 (table 10), 106 (table 
11), 107 (fig. 6). Underlies Pence member; overlies Yale member. 
Thickness (taken from drill holes) , 115 and 117 feet. 

Named for Norrie mine, east of Ironwood, Gogebic County, Mich. 

Norris Basic Flows 

Tertiary : Southwestern Montana. 

D. B. Andretta and S. A. Alsup, 1960, Billings Geol. Soc. 11th Ann. Field 
Conf., p. 187. Consists of several basic flows. Finely crystalline, almost 
glassy rock. Maximum thickness of flow 50 feet. These flows are listed 
as "Tertiary volcanics" on Montana State Geological map and apparently 
rest on both Precambrian rock and mid-Cenozoic strata. 

Flows cap bills in vicinity of Norris, Madison County. 

Norris Limestone (in Allegheny Formation) 1 

Pennsylvanian: Southeastern Ohio. 

Original reference: E. Orton, 1878, Ohio Geol. Survey, v. 3, p. 889, 897, pls. 
opposite p. 889, 900, 912, 921. 

In Hocking Valley. Named for proximity to Norris coal. 

Norristown Sandstone (in Newark Group) 1 

Upper Triassic: Southeastern Pennsylvania. 

Original reference: E. V. d'Invilliers, 1883, Pennsylvania 2d Geol. Survey 
Rept. Da, v. 2. 

Montgomery County. 
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tNorristown Shale (in Newark Group) 1 

Upper Triassic: Southeastern Pennsylvania. 

Original reference: B. S. Lyman, 1893, Pennsylvania Geol. Survey geol. and 
topog. map of Bucks and Montgomery Counties; 1895, Pennsylvania 2d 
Geol. Survey Summ. Final Rept., v. 3, pt. 2, p. 2589-2638. 

Named for exposures at Norristown, Montgomery County. 

tNorristown Stage1 

Pennsylvanian: ·western Arkansas and central eastern Oklahoma. 

Original reference: A. Winslow, 1896, New York Acad. Sci. Trans., v. 15, 
p. 51-52. 

Probably named for Norristown, Pope County, Ark., just across river from 
Dardanelles. 

North Amygdaloid1 (in Central Mine Group) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. 
Survey Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Copper district of Keweenaw Point. 

North Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. 
Survey Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Copper district of Keweenaw Point. 

tNorth Amherst Granite1 

Late Carboniferous or post-Carboniferous : Central Massachusetts. 

Original reference: B. K. Emerson, 1898, U.S. Geol. Survey Mon. 29, p. 323. 

Named for occurrence in hills southeast and west of North Amherst 
Station, Hampshire County. 

North Boulder Group or Formation 
Precambrian (Belt Series) : Southwestern Montana. 
C. P. Ross, 1949, (abs.) Washington Acad. Sci. Jour., v. 39, no. 3, p. 111, 

113. Proposed for heretofore unnamed components of Belt series in 
isolated exposures near Jefferson River, southeast of Butte. Relations 
between this group and units farther north not clear. Group is be
lieved to rest directly on pre-Belt complex of metamorphic rocks; lies 
without angular discordance beneath Middle Cambrian Flathead quartz
ite. Has coarse conglomerate at base, with arkose, some conglomerate, 
and sandy and silty strata above. Total thickness 6,000 feet or more. 
May include three or possibly four subdivisions of formational rank. 
May be equivalent in age to some part of Missoula group or to part 
of that group and part of Piegan group. 

Strata extend eastward along and north of Jefferson River from vicinity 
of North Boulder to point southeast of Sappington. 

Northbrae Rhyolite1 

Pliocene : Western California. 

Original reference: A. C. Lawson, 1914, U.S. Geol. Survey Geol. Atlas, 
Folio 193. 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2765 

Named for occurrence in Northbrae district, near Berkeley, Alameda 
County. 

Northbridge Granite Gneiss1 

Precambrian: South-central Massachusetts and northwestern Rhode 
Island. 

Original reference: B. K. Emerson, 1898, U.S. Geol. Survey Mon. 29, p. 18. 

A. W. Quinn, 1953, New York Acad. 1Sci. 'Trans., ser. 2, v. 15, no. 8, p. 
266. Older gneisses of Georgiaville quadrangle, Rhode Island, include, 
from oldest to youngest, Nipsachuck gneiss, Absalona formation, and 
Woonasquatucket formation. In part, they may be correlated with 
Northbridge granite gneiss of Massachusetts. 

Named for occurrence at Northbridgt~, Worcester County, Mass. 

North Butler Amygdaloid1 (in Central Mine Group) 
Precambrian (Keweenawan) : Northern Michigan. 
Original reference: B. S. Butler and ·w. S. Burbank, 1929, U.S. Geol. 

Survey Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Probably named for its occurrence north of Butler. 

North "Butler Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. 
Survey Prof. Pruper 144 ( ehart compiled ·by M.G. Wilmarth). 

Copper district of Keweenaw Point. 

Northcraft Formation 

Eocene, upper: Southwestern Washington. 
P. D. :Snavely, Jr., and others, 1951, U.'S. ·Geol. Survey Ooa'l Inv. Ma_v C-8, 

sheet 1. Name proposed for series of lava flows, :pyrocla!stic rocks, breccia, 
and tuffaceous sedimentary rocks approximately 700 ~to 1,000 feet thick. 
Conformably overlies Mcintosh formation; unconformably underlies 
Skookumchuck formation (new). 

P. D. Snavely, Jr., and others, 1954, Science, v. 119, no. 3091, .p. 419. Andesitic 
flows of Northcra1ft !formation extruded during early pa1~t of late Eocene. 

P. D. Snavely, Jr., and others, 1958, U.S. Geol. Survey Bull. 1053, p. 22-26, 
pl. 1. Culver ( 1919) described sequence of rocks consisting of con
glomerate, breccia, graywacke, and black siliceous shale which crops 
out along Newaukum River. He named these beds Newaukum series 
and considered them to be pre-Puget and probably pre-Tertiary in age. 
Dark shale and arkosic sandstone described by Culver are mapped 
as Mcintosh formation in this report [Centralia-Chehalis district]. 
Conglomerate, graywacke, and breecia in Culver's Newaukum series are 
probably equivalent to part of Northcraft formation. Overlies Mcintosh 
formation ; underlies Skookumchuek formation. Late Eocene. 

E. A. Roberts, 1958, U.S. Geol. Survey Bull. 1062, p. 12 (table), 13-14, pl. 1. 
Northcraft is oldest unit exposed in Toledo-Castle Rock coal district. 
Thickness about 200 feet; base not exposed. Underlies Cowlitz forma
tion. 

Typically exposed in vicinity of Northcraft Mountain and along road 
that parallels Salmon Creek in sec. 2 and the NWl,.i sec. 1, T. 15 N., 
R. 1 W., Willamette meridian, Thurston County. 
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North Creek Formation 

Tertiary-Quaternary: Eastern Nevada. 

J. C. Young, 1960, Intermountain Assoc. Petroleum Geologists Guidebook 
11th Ann. ]'ield Conf., p. 160, 163, 165. Comprises conglomerates un
conformably overlying Kalamazoo volcanics (new). Apparently grades 
upward into present-day alluvium. Maximum thickness not known ; 
may be greater than 1,000 feet. 

Recognized only in Duck Creek valley, Schell Creek Range, Ely quad
rangle. 

North Creek Member (of Yazoo Clay) 

Eocene, upper : Eastern Mississippi and western Alabama. 

G. E. Murray, 1947, Am. Assoc. Petroleum Geologists Bull., v. 31, no. 
10, p. 1838 (fig. 6), 1839 (footnote). North Creek (clay) member pro
posed for an average of 40 feet of green or gray slightly glauconitic, 
fossiliferous clay, underlain by Moodys sand and overlain by Pachuta 
marl member (new) or Cocoa sand. 

L. D. Toulmin, P. E. LaMoreaux, and C. R. Lanphere, 1951, Alabama 
Geol. Survey Special Rept. 21, p. 121, 124, pl. 3. In Choctaw County, 
Ala., consists of greenish-gray plastic calcareous sparsely fossiliferous 
clay with white lime nodules and thin white sand streaks; base marked 
by a calcareous sandstone 2 to 12 inches thick. Thickness 50 to 60 feet. 

Type locality: Exposures on west side of North Creek in SW14 sec. 1, T. 
3 N., R. 12 E., Jasper County, Miss., 2 miles southwest of Rose Hill 
on State highway to Gridley and Turnersville. 

tNorth Denison Sand1 

Lower Cretaceous (Comanche Series) : Northeastern Texas and south
eastern Oklahoma. 

Original reference : R. T. Hill, 1894, Geol. Soc. America Bull., v. 5, p. 
302, 303, 328-330, 334, pl. 13. 

Named for exposures in northern half of Denison, Grayson County, Tex. 

Northeast Shale1 

Northeast Shale Member (of Canadaway Formation) 

Upper Devonian: Northwestern Pennsylvania and western New York. 

Original reference: G. H. Chadwick, 1923, Geol. Soc. America Bull., v. 34, 
p. 69. 

I. H. Tesmer, 1954, Hobbies, v. 35, no. 2, p. 30, 32; 1955, New York State 
Mus. Sci. Service Circ. 42, p. 10 (fig. 1), 16. Uppermost member of 
Canadaway formation. Thickness about 470 feet. Overlies Shumla 
siltstone member; underlies Dexterville member of Chadakoin forma
tion. Girard shale ('Vhite, 1881) here included in Northeast member. 

Named from township in Erie County, Pa. 

Northfield Conglomerate1 

Lower Ordovician: Northeastern Vermont. 

Original reference: C. H. Richardson, 1919, Vermont State Geologist 11th 
Rept. 

Northfield Township, 'Vashington County. 

Northfield Slate1 

Middle Silurian: Central and northeastern Vermont. 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2767 

Original reference: C. H. Richardson, 1906, Vermont State Geologist 5th 
Rept., p. 95. 

L. W. Currier and R. H. Jahns, 1941, Geol. Soc. America Bull., v. 52, no. 
9, p. 1492, 1501-1506. Redefined to include, in general, beds previously 
mapved in central Vermont as "Memphremagog slates." Is mainly 
light- to dark-gray slate with scattered lenses and very thin beds of 
dense bluish-gray limestone and dolomitic limestone. Contains con
glomerate at base ("Northfield conglomerate" of Richardson). Thin 
platy limestone beds above the conglomerate and two prominent zones 
of small siliceous nodules occur in lower part. Thickness 450 to 2,300 
feet. Conformably underlies Waits River limestone; overlies Shaw 
Mountain formation (new) unconformably. Ordovician ( '!). Derivation 
of name given. 

P. H. Osberg, 1952, Vermont Geol. Survey Bull. 5, p. llG (fig. 1G). Middle 
Ordovician. 

W. M. Cady, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-79. Silurian(?). 

W. M. Cady, 1960, Geol. Soc. America Bull., v. 71, no. 5, p. 551, pl. 3. 
Discussion of stratigraphic and gt~otectonic relationships in northern 
Vermont and southern Quel>ec. ·where Shaw Mountain forma•tion is 
absent, Northfield slate lies directly, and to all appearances conform
ably, on Moretown formation. Middle Silurian. 

Named for village of Northfield, Barre quadrangle, near which slate was 
formerly extensively quarried. 

North Fork Shale (in Pottsville Group)~ 

North Fork Shale (in Pocahontas Group) 

Pennsylvanian: Southern West Virginia. 

Original reference: R. V. Hennen and R. l\1. Gawthrop, 1915, ·west Vir
ginia Geol. Survey Rept. ·wyoming and McDowell Counties, p. 239. 

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 96. Thin 
marine shale in Pocahontas group. 

Exposed inN. & W. Railway grade at North Fork, McDowell County. 

North Haven Greenstone1 

Cambrian ( ?) : Central southern Maine. 

Original reference: G. 0. Smith, 1896, Geology of Fox Islands, Maine, 
p. 12, 13-19. 

Named for development on North Haven Island, Penobscot Bay. 

North Hill Formation 

North Hill Group 

North Hill Member1 (of Hampton Formation) 

Mississippian (Kinderhook Series) : Southeastern Iowa and northwestern 
Illinois. 

Original reference: L. R. Laudon, 1931, Iowa Geol. Survey, v. 35, p. 344, 
347, 366-371. 

L. R. Laudon, 1935, Kansas Geol. Soc. 9th Ann. Field Conf. Guidebook, 
p. 246. North Hill member excluded from redefined Hampton. [This 
apparently makes North Hill a formation although Laudon did not so 
state.] 

L. E. vVorkman and Tracey [Tracy] Gillette, 1956, Illinois Geol. Survey 
Rept. Inv. 189, p. 8 (fig. 1), 28. Considered a group in northwestern 
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Illinois. Includes (ascending) McCraney limestone, Prospect Hill silt
stone, and Starrs Cave limestone (new). 

Named for exposures on North Hill in city of Burlington, Des Moines 
County, Iowa. 

North Hogback Tongue (of Point Lookout Sandstone) 

Upper Cretaceous: Northwestern New Mexico. 
P. T. Hayes and A. D. Zapp, 1955, U.S. Geol. Survey Oil and Gas Inv. 

Map OM-144, sheet 1. A northeasterly thickening wedge of Point 
Lookout sandstone overlies a correspondingly thinning wedge of basal 
Menefee formation for a distance of about three-fourths mile along the 
outcrop. Contacts are relatively sharp. As a result of this inter
tonguing, the top of Point Lookout sandstone is about 65 feet high 
stratigraphically to the nor.th. This sand,stone wedge is here named 
the North Hogback tongue. 

Observed only in sees. 10 and 11, T. 30 N., R. 16 W., San Juan County. 

North Horn Formation 
Upper Cretaceous and Paleocene: Central Utah. 
S. L. Schoff, 1938, Ohio State Univ. Abs. Doctors' Dissert. 25, p. 379. 

Name applied to variegated beds with reptile and mammal remains 
between Price River formation and Flagstaff limestone. Rocks identi
fied as North Horn underlie large areas in west-central and northern 
parts of Cedar Hills and consist of varied assemblage of nonmarine 
sandstones, conglomerates, shales, and fresh-water limestones. Maxi
mum thickness 6,700 feet. Upper and lower contacts conformable, in
volving intertonguing of lithologic types. Name credited to E. M. 
Spieker. 

C. L. Gazin, 1941, U.S. Natl. Mus. Proc., v. 91, no. 3121, p. 6. Name 
should have been restricted to either Cretaceous or Paleocene beds 
and not both. Since U.S. Geological Survey has adopted the more 
inclusive definition for North Horn, the name Joes Valley is proposed 
as member to include Paleocene part of formation. 

E. M. Spieker, 1946, U.S. Geol. 'Survey Prof. P3!per, 205-D, p. 132-134. Thick
ness 1,650 feet at type locality ; four units recognized ; unit 1 and 3 show 
characteristics of lake deposits; unit 2 and 4 are typical flood-plain 
and channel deposits. Grades downward into Price River formation; 
passes transitionally upward into Flagstaff limestone. In Green River 
Canyon, underlies Colton formation and overlies Tuscher( ?) formation. 
In western Wasatch Plateau, formation consists of former lower 
Wasatch exclusive of basal conglomerate which is now placed in Price 
River formation. 

Type locality: On North Horn Mountain, in Tps. 18 and 19 S., R. 6 E., 
Salt Lake meridian, Wasatch Plateau. 

North Keys Sand 
Miocene ( ?) : Southern Maryland. 
J. T. Hack, 1955, U.S. Geol. Survey Prof. Paper 267-A, p. 8-10, pl. 1. 

Bed of fine yellowish-orange sand which rests conformably on top 
clay bed of Calvert formation, and in Brandywine area, underlies 
gravel of Brandywine formation. Sand similar to the North Keys in 
some places is interbedded with the Brandywine; in others, the Brandy
wine is separated from the North Keys by sharp, irregular erosional 
contact; the top of the North Keys is placed at base of lowest gravel 
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in local sequence. Thickness in Brandywine area 20 to 60 feet; maxi
mum thickness in central part of area near Baden. North Keys sand is 
lithologically unlike Choptank formation as it is exposed in Calvert 
Cliffs, where it contains sandy clay and clay beds at several horizons; 
either No1,th Keys represents an overlap of sandy bed's of the Chop
tank, on eroded Calvert formation, or it [North Keys] becomes younger 
to south and overlaps Choptank as well as Calvert. Unit has been 
mapped as part of overlying formations and in Brandywine area bas 
been included in Brandywine and Sunderland formations. 

Type locality: Vicinity of North Keys, a hamlet on road from Brandy
wine to Naylor, in Prince Georges County. Crops out on eastern 
flank of upland, caps many bills between the upland and Patuxent 
River, and is exposed in many roadcuts. 

North Lake zone (in Negaunee Formation) 1 

Precambrian (middle Huronian) : Northern Michigan. 

Original reference: J. L. Adler, 1935, Jour. Geology, v. 43, no. 2, p. 113-132. 
Type locality not stated, but map shows it around North Lake, Marquette 

County. 

North Leon Limestone Member (of Graham Formation) 1 

North r.. .. eon Formation (in Graham Group) 

Upper Pennsylvanian: Central northern Texas. 

Original reference: F. Reeves, 1922, U.1S. Geol. Survey Bull. 736-E, p. 117. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1) ; R. C. Moore and others, 1944, Geol. Soc. America Bull., 
v. 55, no. 6, chart 6 (column 38). Shown on correlation chart as 
formation in Graham group; occurs below Bunger formation and above 
Gonzales formation. 

Exposed on North Fork of Leon River, Eastland County. 

North Meadow Creek Flows 

Tertiary : Southwestern Montana. 

D. B. Andretta and S. A. Alsup, Hl60, Billings Geol. Soc. 11th Ann. Field 
Conf., p. 187. Name applied to large mass of volcanic rocks that crop 
out south of North Meadow Creek. Rests on Precambrian rocks. 

North Meadow Creek flows through Madison County, area of this report. 

North Mound Conglomerate and Quartzite:~, 

Precambrian (upper Huronian): Central northern Wisconsin. 

Original reference: S. Weidman, 1907, Wiscolllsin Geol. Natl. History 
Survey Bull. 16, p. 371. 

l!"'orms North Mound about 5 miles northwest of Babcock, Wood County. 

North Park Formation1 

Miocene, upper, and Pliocene(?) : Northern Colorado and southern Wyo
ming. 

Original reference: C. King, 1876, U.S. Geol. Expl. 40th Par. Atlas, Map 1. 

John de la Montagne and W. C. Barnes, 1957, Rocky Mountain Assoc. 
Geologists Guidebook to the geology of North and Middle Park Basins, 
Colorado, p. 56-59. In North Park basin, occupies center of North 
Park syncline. About 400 feet thick at west end of syncline but in
creases to about 1,800 feet at Owl Mountains. Overlies White River 
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(used here as equivalent of Chadron) formation of early Oligocene 
age. Formation fills Saratoga Valley, a structural trough that con
tinues northwest trend of North Pari{ basin for distance of 75 miles. 
North of Saratoga, Wyo., more than 1,300 feet thick. Conformably 
overlies Browns Park formation of middle Miocene age at north end 
of Saratoga Valley but unconformably overlies Precambrian through 
Paleocene rocks throughout most of area. Late Miocene. 

T. A. Stevens, 1960, U.S. Geol. Survey Bull. 1082-F, p. 336 (table 1), 
352-354, pl. 12. Described in Northgate district, Colorado, where it con
sists of impure silts, sands, and stream gravels. Unconformably over
lies White River formation. Pliocene(?) and Miocene. 

W. J. Hail, Jr., and G. E. Lewis, 1960, U.S. Geol. Survey Prof. Paper 400-B, 
p. B259-B260. Probably late Miocene. Age determination made on 
basis of fossil vertebrates found at type locality of formation. Beekly's 
(1915 U.S. Geol. Survey Bull. 596) redefinition of the North Park has 
generally been followed by subsequent workers. In type area south 
of Walden, Jackson County, Colo., formation is at least 2,000 feet thick 
and at different places lies on White River formation of Oligocene age 
and on Coalmont formation of Paleocene and Eocene age. Formation 
of type area is not continuous with rocks mapped as North Park 20 
to 30 miles farther north in Saratoga basin of northern Colorado and 
southern Wyoming (McGrew, 1951, Wyoming Geol. Assoc. Guidebook 
6th Ann. Field Conf.; Montagne and Barnes, 1957). In Saratoga basin 
area, the North Park lies on rocks as old as Precambrian. 

Named for occurrence in North Park, northern Colorado. 

North Peak Porphyritic Syenite 

Age not stated: Central Montana. 

R. N. Miller, 1959, Montana Bur. Mines and Geology Mem. 37, p. 22, 23. 
Name applied to porphyritic syenite which characterizes North Peak. 
Moderate brownish gray to dark brownish gray on weathered surfaces. 
Dense stony matrix; dark gray to moderate black on fresh surface. 
Abundant light-gray phenocrysts of sanidine, and lesser amounts of pale
yellow tabular feldspar altering to a clay mineral. No quartz or fer
romagnesian minerals discerned megascopically. 

Named for occurrence on North Peak in South Moccasin Mountains, 
Fergus County. 

North Point Membee (of Milwaukee Formation) 
Middle Devonian : Southeastern Wisconsin. 

Original reference: G. 0. Raasch, 1935, Kansas Geol. Soc. 9th Ann. Field 
Conf., p. 262, 263, 266. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 
1, chart 4. North Point member shown on correlation chart above 
Lindwurm member. 

Type locality: North Point, Intake Tunnel, Milwaukee County. 

Northport Limestone1 

Middle Cambrian(?) : Northeastern Washington. 

Original reference: C. E. Weaver, 1920, 'Vashington Geol. Survey Bull. 
20, p. 75, map. 

C. D. Campbell, 1947, Geol. Soc. America Bull., v. 58, no. 7, p. 611. Re
mapping of northeastern Stevens County and discovery of Cambrian 
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and Ordovician fossils are thought to justify adoption there of forma
tion names established uy Park and Cannon ( 1943) for Metaline quad
rangle. Part of Weaver's Northport limestone is correlative with 
Metaline limestone and part is correlative w'ith Mai'tlen phyllite. 

Charles Deiss, 1955, U.S. Geol. Survey Bull. 1027-C, p. 122, 126, pl. 14. 
Restricted to lower, thicker unit (main mass) of Weaver's Northport. 
As restricted, underlies rather than interbeds with Weaver's Mission 
argillite. In mapped area, Northport is all dolomite, about 629 feet 
thick, and is intruded by at least nine dikes of medium-grained trachytic 
lamprophyre. 

Occurs near Marble, Stevens County. Dolomite is part of southwest limb 
of anticlinorium that extends northeastward along valley of Columbia 
River from Marble to beyond Northport. 

North Ridge Agglomerate1 or Formation 

Upper Jurassic: Northern California. 

Original reference: C. H. Crickmay, 1933, Geol. Soc. America Bull., v. 44, 
no. 1, p. 81. 

R. W. Imlay, 1952, Geol. Soc. America Bull., v. 63, no. 9, chart SC (column 
93). Shown on correlation chart as North Ridge formation above 
Hinchman formation and below Foreman formation. 

Occurs on Hinchman Ridge and Ravine, north ridge of Mount Jura. 

Northrip Member (of Yegua Formation) 

Eocene: Southern Texas. 

H. D. McCallum, 1947, South Texas [Geol. Soc. Guidebook] 14th Ann. 
Mtg. Field Trip, p. 5. Noted on road log as in contact with Christine 
member (new). 

Type locality not stated but Christine member occurs near Christine, 
Atascosa County. 

North Shore Volcanics or Volcanic Complex (in Keweenawan Group) 

Precambrian: Northeastern Minnesota. 

H. M. Gehman, 1958, Minnesota Univ. Center for Continuation Study, 
Gen. Ext. Div., Inst. of Lake Superior Geology, Apr. 21-22, p. 1. North 
Shore volcanic complex is intruded by gabbros of Beaver Bay complex. 
On basis of A40/K40 dating ( Goldich and Nier, p. 11, this report), group 
is considered middle late Precambrian. Middle Keweenawan. 

F. F. Grout, R. P. Sharp, and G. M. Schwartz. 1959, Minnesota Geol. 
Survey Bull. 39, p. 13 (table 1), 30--40. Described in Cook County as 
North Shore volcanics in Keweenawan group. Volcanic group comprises 
rocks which consist predominantly of basalt and rhyolite flows with 
interbedded tuffs, shales, conglome1·ates, and breccias. Flows and as
sociated rocks occupy about one-half of Cook County. Principal belt 
lies between coast of Lake Superior and upper contact of Duluth 
gabbro complex. 

Occurs in Lake and Cook Counties. 

North Star Conglomerate1 (in Central Mine Group) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: A. R. Marvine, 1873, Michigan Geol. Survey, v. 1. 
pt. 2, p. 80, chart. 

Named for occurrence in old North Star mine, Houghton County. 
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tNorth Valley Hill Sandstone1 

Lower Cambrian: Southeastern Pennsylvania. 

Original reference: J. P. Lesley, 1892, Pennsylvania 2d Geol. Survey 
Summ. Final Rept., v. 1, p. 79, 165, 166. 

Crops out through Chester and Montgomery Counties. Exposed for miles 
along North Valley Hill, Chester County. 

North Vern on Limestone1 

Middle Devonian: Southeastern Indiana. 

Original reference: W. W. Borden, 1876, Indiana Geol. Survey 7th Ann. 
Rept., p. 148. 

J. B. Patton and T. A. Dawson in H. H. Murray, 1955, Indiana Geol. Sur
vey Field Conf. Guidebook 8, p. 41, pl. 1. Term North Vernon includes 
entire Hamilton sequence. Name Sellersburg in its original sense was 
nearly in synonymy with North Vernon, although its author failed to 
account for lowest rocks of Hamilton age. Names North Vernon and 
Sellersburg can both be used to advantage in describing Hamilton rocks 
in southeastern Indiana. Sellersburg, as defined by Kindle (1899) and 
modified by later workers, is present in Clark County and southern Scott 
County-that is, throughout area where Hamilton rocks are readily di
visible into Beechwood, Silver Creek, and Speed lithologies-but is not 
applicable in Bartholomew and Jennings Counties and most of J e:fferson 
County. A name other than Sellersburg is useful where reference IM 

made to undifferentiated limestones of this area. Name North Vernon 
as set forth by Borden (1876) is meaningful when applied to relatively 
homogeneous Hamilton limestones of Bartholomew, Jennings, and Jeffer
son Counties. If only one name is to be retained, it should be North 
Vernon on gr~unds of both priority and inclusiveness. At present, Indi
ana Geological Survey uses both terms North Vernon and Sellersburg 
as formation names that include all limestones of Hamilton age of 
southeastern Indiana outcrop. 

Named for NortJh Vernon, Jennings County. 

Northview Shale1 

Northview Formation (in Chouteau Group) 

Northview Member (of Chouteau Formation) 

Mississippian: Southwestern Missouri. 

Original reference: S. ·weller, ~901, Jour. Geology, v. 9, p. 140. 

E. B. Branson, 1944, Missouri Univ. Studies, v. 19, no. 3, p. 184 (fig. 28), 
193-196. Rank reduced to member status in Chouteau formation. Over
lies Compton member; underlies Pierson member. Seems to be about 
middle of Lower Mississippian. 

C. P. Kaiser, 1950, Am. Assoc. Petroleum Geologists Bull., v. 34, no. 11, 
p. 2154-2157. Formation ranges in thickness from a trace to 77 feet, 
which was observed in vicinity of Northview, Webster County. Present 
throughout central part of area of present report [southwestern Mis
souri]. In most of area of occurrence, conformably overlies Chouteau 
limestone. The Chouteau pinches out southward before the Northview. 
Thus, in southern part of area of its occurrences, the Northview uncon
formably overlies Sylamore sandstone or rocks of Ordovician age. Con
formably overlain by Sedalia dolomite. 
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E. L. Clark and T. R. Beveridge, 1952, Kansas Geol. Soc. Guidebook 16th 

Field Conf., p. 71, 72 (:fig. 1), 74, 77 (reprinted as Missouri Geol. Sur
vey and Water Resources Rept. Inv. 13). Top formation of the Chou
teau, herein redefined as group. Where formation is thick, consists of 
two members: upper predominantly siltstone interbedded with ·subor
dinate shales and lower predominantly shale with minor siltstone lenses. 
Underlies Pierson formation; at type section, overlies Compton forma
tion. North of type section lower Northview changes facies laterally 
and becomes Sedalia formation of west-central Missouri; uppermost 
Northview is attenuated as thin bed of shaly siltstone which overlies 
Sedalia as far north as Missouri Hiver and eastward into Cooper and 
Howard Counties; southward to Arkansas-Missouri line, Northview per
sists as thin limey shale. Top of Northview is considered top of Kinder
hook series. Type locality proposed. 

C. H. Behre, Jr., and A. V. Heyl, J·r., 1958, Deutsche Geol. Gesell. Zeitschr., 
v. 110, pt. 3, p. 517 (fig. 2). Northview shale shown on chart below 
Boone formation. Thickness 0 to 20 feet. 

Type section: A composite of section along old and new lanes of U.S. 
Highway 66, 2 miles northwest of Northview, Webster County. Entire 
Northview with exception of uppermost beds is exposed along old or 
south lane of U.S. Highway 66 in SW1,4SW~SW~ sec. 23, and s:lh 
SE~ SE~ sec. 22, T. 30 N., R. 19, W. Contact with overlying Pierson 
is exposed in cut in relocated or north lane in NE1,4SW1,4SE1,4 sec. 22, 
T. 30 N., R. 19 W. 

North Warren rShale Member (of :cattaraugus Formation) 

North Warren Shale Member (of Venango Formation) 

Upper Devonian: Northwestern Pennsylvania. 

Original reference: K. E. Caster, 1933, Geol. Soc. America Bull., v. 44, 
pt. 1, p. 203. 

Bradford Willard, 1939, Pennsylvania Geol. Survey, 4th ser., Bull. G-19, 
p. 14, 243. Member of Venango. Overlies Bimber Run conglomerate 
member; underlies Pope Hollow conglomerate member. The three units 
comprise Salamanca formational suite of Caster (1934). Upper De
vonian. 

Named for occurrence between Asylum quarries at North Warren and 
'J~anner's Hill quarries (now Warren reservoir) on Tanner's Hill, at 
Warren, Warren County. 

Northwestern Formation1 

Precambrian : Southwestern South Dakota. 

Original reference: J. 0. Hosted and L. B. Wright, 1923, Eng. and Min. 
~Tournai-Press, v. 115, p. 793-799, 836-843, maps. 

T. A. Dodge, 1942, Geol. Soc. America Bull., v. 53, no. 4, p. 563. In Lead 
district, unconformably underlies Flag Rock formation (new) and over
lies Ellison formation. Thickness as much as 4,000 feet. 

J. R. Berg, 1946, South Dakota Geol. Survey Rept. Inv. 52, p. 6, 13. In 
Galena-Roubaix district, overlies Ellison formation and underlies Gar
field formation. 

Named for exposures in cuts of Chicago and Northwestern Railroad be
tween Lead and Blacktail, Lawrence County. 
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Norton Formation 

Norton Formation (in Pottsville Group) 1 

Middle Pennsylvanian: Southwestern Virginia and southeastern Kentucky. 

Original reference: 1\f. R. Campbell, 1893, U.S. Geol. Survey Bull. 111, 
p. 28, 34. 

J. B. Eby, 1923, Virginia Geol. Survey Bull. 24, p. 63, 67. Includes McClure 
sandstone member near middle. 

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 69-72, 147. Underlies 
Gladeville sandstone; overlies Lee formation; includes several named 
coals from Norton (at top) to and including Tiller at base. Formation 
is discussed under heading "strata of Briceville age in Virginia". 

Named for Norton, Wise County, Va. 

Norton Limestone Member (of Tribes Hill Formation) 

Lower Ordovician: East-central New York. 

R. R. Wheeler, 1941, ( abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, 
p. 1938. Named as member of Tribes Hill. 

R. R. Wheeler, 1942, Am. Jour. Sci., v. 240, no. 7, p. 518, 522, 523. Basal 
unit of formation in Champlain and Hudson Valleys. Described at 
Whitehall as mottled dolomitic limestone with uncertain amount of 
crossbedded sandstone at base. Thickness about 45 feet. Underlies 
Fort Ann limestone member ; overlies Skene dolomite member of White
hall formation. Represents division C-2 and upper part of C-1 of 
Brainerd and Seely's "Calciferous" (1890, Geol. Soc. America Bull., v. 1, 
p. 501-506) . 

D. W. Fisher, 1954, Geol. Soc. America Bull., v. 65, no. 1, p. 74. Name 
preoccupied. Subdivisions of Tribes Hill formation in Champlain Valley 
poorly defined and can not be used in Mohawk Valley. 

Occurs at Whitehall and Fort Ann, Washington County. 

tNorton zone (in Niobrara Formation) 1 

Upper Cretaceous: Northwestern Kansas. 

Original reference: F. \V. qragin, 1896, Colorado Coll. Studies, v. G. p. 51. 

Named for Norton and Norton County. 

Nortonville Shale Member (of Kreyenhagen Formation) 

Nortonville Shale 

Eocene, upper : Western California. 

P. P. Goudkoff, 1943, California Div. Mines Bull. 118, pt. 2, p. 248 (fig. 99a) 
[preprint 1941]. Correlation chart of west side of San Joaquin Valley 
oil fields shows Nortonville claystone, 15 to 50 feet thick, in Coalinga oil 
field. Occurs below Kreyenhagen shale. 

Ralph Stewart, 1949, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 34. 
Rank reduced to member status in Kreyenhagen formation. Foraminiferal 
and radiolarian shale about 300 feet thick. Underlies Markley sandstone 
member. Type locality stated. 

N. L. Taliaferro, 19:)1, California Div. Mines Bull. 154, p. 137. Upper 
Eocene in Bny region is dividet.l iJllto three uuits: Domcugiue snud, nt 
base, Nortonville shale, and Markley formation. In central Napa County, 
along Conn Creek northeast of Rutherford, are small downfaulted rem
nants of Nortonville shale. These have maximum thickness of 600 feet 
and are either vertical or stand at high angles. 
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C. V. Fulmer, 1954, (abs.) Geol. Soc. America Bull. 65·, no. 12, pt. 2, p. 1341. 
Formation, at type section, is tripartite lithologic unit composed of two 
chocolate-brown marine silty clay shales with an intervening argillaceous 
feldspathic sandstone lentil. Underlies Markley formation. Upturned 
edges of these two formations are exposed in lenticular, elongate outcrop 
striking northwest with regional dip to northeast. Faunules correlated 
with Ulatisian and Narizian stagt;)S. 

Type locality: In roadcuts and along ridge between Nortonville sand mine 
on Kirker Creek and Somersville cemetery, north of Mount Diablo, 
Contra Costa County. 

Norwalk Sandstone Member (of Jordan Sandstone) 1 

Upper Cambrian: " 7estern ·wisconsin and southeastern Mi~nesota. 

Original reference: F. T. Thwaites, 1923, Jour. Geology, v. 31, no. 7, p. 547. 

Josiah Bridge, 1937, U.S. Geol. Survey Prof. Paper 186-L, p. 236 (table 2). 
Table shows Norwalk as basal member of J"ordan sandstone; underlies 
upper unnamed sandstone member. Overlies Lodi shale member of St. 
Lawrence formation. . · · 

C. R. Stauffer, G. M. Schwartz, and G. A. Thiel, 1938, (abs.) Geol. Soc. 
America Bull., v. 49, no. 12, pt. ~2, p. 1902; 1939, v. 50, no. 8, p. 1238 
(table 2), 1240. Underlies Van Oser member (new). 

C. R. Stauffer and G. A. Thiel, 1!)41, Minnesota Geol. Survey Bull. 29, 
p. 48-49. Described in southeastern Minnesota where it is about 55 feet 
thick in type section of Jordan sandstone. Underlies Van Oser member; 
overlies Lodi member of St. Lawrence formation. 

Well exposed at Norwalk, Monroe County, Wis. 

Norway Limestone1 

Precambrian: Northern Michigan. 

Original reference: C. Rominger, 1881, Michigan Geol. Survey, v. 4, pt. 2, 
p. 182. 

Menominee iron region. 

Norway Quartz Monzonite (in New Hampshire Magma Series) 

Upper Devonian ( ?) : East-central New Hampshire. 

A. P. Smith and others, 1938, Geologic map and· structure sections of the 
Mount Chocorua quadrangle, New Hampshire (1 :62,500): New Hamp
shire Highway Dept. Medium- to coarse-grained pink quartz monzonite, 
usually gneissic. Belongs to New Hampshire magma series whose age is 
post-Lower Devonian and probably Upper Devonian. 

A. P. Smith, Louise Kingsley, and Alonzo Quinn, 1939, Geology of the 
.Mount Chocorua quadrangle, New Hampshire: Concord, New Hampshire 
State Plan. Devel. Comm., p. 6, 15. Older than Tamworth granite and 
younger than Kinsman quartz monzonite. Type locality cited. 

Type locality : Rapids on A. valanche Brook in northwestern corner of 
Mount Chocorua quadrangle. 

Norway Point Formation1 (in Traverse Group) 

Middle Devonian : Northeastern Michigan. 

Original reference: A. S. "\Varthin, Jrr., and G. A. Cooper, 1935, ·washington 
Acad. Sci. Jour., v. 25, no. 12, p. 524--526. 

A .. S. Warthin, Jr., and G. A. Cooper, 1943, Am. Assoc. Petroleum Geologists 
Bull., v. 27, no. 5, p. 579 (fig. 3), 589-590. Described in Thunder Bay 
774-954-vol. 2---...66-84 
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region where it underlies Po·tter Farm formation and overlies Four Mile 
Dam formation. Thickness at type section about 34 feet; neither top nor 
bottom visible. Included in Traverse group. 

Type section : Exposures on banks and in bed of Thunder Bay River below 
Norway Point Dam, NE1,4, sec. 12, T. 31 N., R. 7 E., Alpena County. This 
dam is also known as Six Mile or Seven Mile Dam. 

Norwich Conglomerate1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference : S. H. Broughton, 1863, Remarks on the mining interest 
and details of geology of Ontonagon County, p. 17-18, map. 

Exposed at Norwich mine, Ontonagon County. 

Norwood Shale 

Middle Devonian : Northern Michigan. 

[G. M. Ehlers], 1938, Michigan .Acad. Sci., .Arts, and Letters Sec. Geology 
and Mineralogy [Guidebook] 8th Ann. Field Excursion, p. 3,[figs. 1-3] 
after p. 8. Top of section. Shown to overlie Squaw Bay. 

Occurs in Alpena district. 

Norwood Tuff 
Norwood Tuff (in Salt Lake Group) 

Oligocene: Central Utah. 

A. J. Eardley, 1944, Geol. Soc . .America Bull., v. 55, no. 7, p. 845-846, pl. 1 ; 
1955, Utah Geol. Soc. Guidebook 10, p. 38, fig. 9. Dominantly light-colored 
tuff with lenses of volcanic conglomerate. Inlaid in Knight(?) formation 
of lower East Canyon and Morgan Valley and in Henefer formation 
(new) of Little East Canyon. Separated by unconformity from under
lying beds. Rests in synclinal valley (Morgan Valley) on beds of Wasatch 
group and in anticlinal valley (Little East Canyon) on Henefer forma
tion. Has yielded vertebrate fossils. Lower Oligocene. Probably con
temporaneous with Park City volcanics (new). Included in Salt Lake 
group by Hayden (1869). 

Neal Smith, 1953, Intermountain .Assoc. Petroleum Geologists Guidebook 
4th Ann. Field Conf., p. 75 (fig. 2). Composite stratigraphic column 
shows Norwood tuff at base of Salt Lake group. Stratigraphically below 
Collingston conglomerate (new). Thickness 50 to 2,000 feet. Lower 
Oligocene. 

A. J. Eardley, 1959, Intermountain Assoc. Petroleum Geologists Guidebook 
10th .Ann. Field Conf., p. 167. Term Norwood abandoned and name 
Fowkes applied to all Norwood outcrops. 

C. L. Gazin, 1959, Intermountain Assoc. Petroleum Geologists Guidebook 
lOth Ann. Field Conf., p. 137. Although Norwood tuff was referred to 
Oligocene by Eardley (1944) as result of vertebrate fossils identified as 
AUops marshi and leptomeryrc sp., a lower jaw belonging to upper Eocene 
agriochoerid Protoreoaon cf. pumilus has been found in these beds in 
Norwood Canyon. Possibly two horizons are represented. In any case, 
the Norwood Canyon specimen is not likely as young as Oligocene. 

Named for exposures in Norwood Canyon, Morgan County. 

Nosoni Formation1 

Nosoni Formation (in Bollibokka Group) 
Permian : Northern California. 
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Origjnal reference: J. S. Diller, 1906, U.S. Geol. Survey Geol. Atlas, Folio 
138. 

A. H. Coogan, 1957, (nbs.) Geol. Soc. America Bull., v. 68, no. 12, pt. 2, 
p. 1821. At type locality Nosoni formation consists of 16,200 [6,200] feet 
of basic pyroclastics, flows, and interbedded sediments. Lowest member, 
conformably overlying McCloud limestone, is about 150 feet of black, 
medium-bedded chert. Second member is 1,495 feet thick and is primarily 
of bedded green tuff, tuffaceous conglomerate, and sandstone. Third 
member is 3,265 feet of purple medium-bedded or massive tuffaceous 
conglomerate, tuffaceous sandstone, tuff breccia, fissile red shale, and 
black fossiliferous shale. Fourth member is 1,440 feet and consists 
largely of black medium-bedded silty shale, which is richly fossiliferous 
in places. Andesitic flows occur throughout formation. Underlies Dekkas 
formation. As originally mapped much of type Dekkas is lateral equiv
alent of type Nosoni. Fossils show formation to be of early Guadalupjan 
age. 

A. H. Coogan, 1960, California Univ. Pubs. Geol. Sci., v. 36, no. 5, p. 243-
255. Described in Bollibokka area where it is lower unit in Bollibokka 
group (new). Name was given to basic tuff, tuffaceous conglomerate, 
flows, and associated partly fossiliferous sedimentary rocks conformably 
overlying McCloud limestone. The Nosoni thus includes the McCloud 
shales of Fairbanks (1894) and at least part of the Carboniferous shales 
of Smith's (1894, Jour. Geology, v. 2) Pitt formation. Formation is more 
than 6,200 feet thick. Lower part: consists of green and red, bedded, lithic 
crystal lapilli tuff, tuff breccia, tuffaceous conglomerate, sandstone, and 
shale. Interbedded with these rocks are andesite basalt and scattered 
beds of chert. Above the lower pyroclastic sequence, as well as sparsely 
interbedded \vith it, are black shale and slate, locally rich in fossils. 
There is no easily recognizable division between Nosoni and Dekkas. In 
Bollibokka area, contact is pln.ced at top of highest black shale unit 
below the first massive green tuff breccia. In Bollibokka area, consists 
of four units characterized by different dominant lithologic components. 
Diller (1906) mapped a "Nosoni sediments" member of the formation in 
Bollibokka area. His usage and mapping are not followed in present 
study because unit is inconsistently defined. At Chatterdown Creek, it 
equals dominant sedimentary Member Four, but on Nosoni Creek it 
includes Member Four and about half of dominantly volcanic Member 
Three. 

Named for exposures on Nosoni Creek, Shasta County. 

Notch Peak Limestone1 

Upper Cambrian: Western Utah. 

Original reference: C. D. Walcott, 1908, Smithsonian Misc. Conn., v. 53, no. 
1084, p. 9. 

H. E. W-heeler and Grant Steele, 1951, Utah Geol. Soc. Guidebook 6, 
p. 32 (fig. 5). Thickness 1,490 feet. Overlies Orr and Weeks formations. 
Underlies Chokecherry ( ?) . 

L. F. Hintze, 1951, Utah Geol. and Mineralog. Survey Bull. 39, p. 12. Under
lies House limestone (new) of Pogonip group (restricted and redefined). 

C. B. Bentley, 1958, Brigham Young Univ. Research ·Studies, Geology Ser., 
v. 5, no. 6, p. 24-25, pls. 1, ~!. Described in area from Wah Wah Range 
northward to Silver Island Range where it overlies Dunderberg shale, 
geographically extended. Thickness 978 to 1,939 feet. Chokecherry dolo-
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mite is divided into two distinct lithic types separated by major time 
uoundary; proposed here that Cambrian part of Chokecherry be reuamed 
Notch Peak. 

D. K. Powell, 1959, Brigham Young Univ. Research Studies, Geology Ser., 
v. 6, no. 1, p. 21-25, geol. map. Described in southern House Range. Wal
cott's and Wheeler-Steele's stratigraphic section of Notch Peak amended 
on basis of lithology, fauna, and redefinition of Cambrian-Ordovician 
contact. Amended Notch Peak 1,939 feet thick; conformably underlies 
House limestone; conformably overlies Dunderberg shale. However, it is 
believed that thickness may be as much as 2,700 feet. 

Type locality: Upper part of main mass of Notch Peak, House Range, 
Millard County. 

N ottely Quartzite1 

Lower Cambrian: Western North Carolina, central northern Georgia, and 
eastern Tennessee. 

Original reference: A. Keith, 1907, U.S. Geol. Survey Geol. Atlas, Folio 143, 
p. 5. 

G. W. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, 
p. 286-290. Nottely quartzite is thin but prominent ridge-making quartz
ite which occurs in contact with Murphy marble only in main belt from 
Ellijay, Ga., northeastward ; from Mineral Bluff, Ga., northeastward to 
Tomotla, N.C., it is exposed continuously for more than 24 miles. Quartz
ite dips steeply southeast to vertical; in places it is folded with the 
marble, but for most part it lies southeast of the marble and northeast 
of Valleytown formation. Where Nottely quartzite is not present and 
Murphy marble lies adjacent to Valleytown formation, as in Tate area, 
Georgia, it is assumed that the Nottely is absent because of nondeposition. 
Locally in Murphy syncline, the Nottely is cut out by faults and in some 
areas is in fault contact with Nantahala slate and Great Smoky quartzite. 
Cambrian ( ?) . Discussion of structural relationships of area in detail. 

G. W. Crickmay, 1952, Georgia Geol. Survey Bull. 58, p. 27. Included in 
Talladega series believed to be Precambrian. 

V. J. Hurst, 1955, Georg·ia Geol. Survey Bull. 63, p. 54-56. In Mineral Bluff 
quadrangle, underlies Mineral Bluff formation (new) ; contact grada
tional. 

Named for exposures along Nottely River, Cherokee County, N.C. 

N ounan Limestone1 

Nounan Dolomite 

Middle and Upper Cambrian: Southeastern Idaho and northeastern Utah. 

Original reference: C. D. Walcott, 1908, Smithsonian Misc. Colln., v. 53, 
no. 1804, p. 6. 

Charles Deiss, 1938, Geol. Soc. America Bull., v. 49, no. 7, p. 1109-1116, 
1117 (fig. 4), 1122-1123. Walcott's Blacl.:smith Fork section redescribed. 
Consists of light-gray and some dark-gray dolomite ; lower part contains 
more than 150 feet of white-gray cliff-forming limestone. Thickness 900 
feet. Overlies Bloomington limestone, base arbitrarily drawn at base of 
cliffs above upper slope of Bloomington; underlies St. Charles formation. 
May be late Middle or early Upper Cambrian in age, but evidence not 
conclusive; considered Middle Cambrian as stated by ·walcott. 
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G. B. Maxey, 1958, Geol. Soc. Ameriea Bull., v. 69, no. 6, p. 651, 660, 673 
(fig. 3). Overlies Calls Fort shale member (new) of Bloomington forma
tion. 

U.S. Geological Survey currently considers Nounan Limestone to be Middle 
and Upper Cambrian in age. 

Type locality: East slope of Soda Peak, west of Nounan, Bear Lake County, 
Idaho. Nounan Canyon cuts through formation. 

Nova Formation 

Miocene, upper, or Pliocene, lower: Southern California. 

R. H. Hopper, 1947, Geol. Soc. Ameriea Bull., v. 58, no. 5, p. 414-415. Beds 
of Tertiary fanglomerate with int{!rcalated layers of volcanic material. 
At least 3,000 feet thick. Unconformably overlies Precambrian and 
Paleozoic basement; contact poorly exposed, but in Nemo Canyon fan
glomerate lies with depositional contact upon Precambrian. Fanglomerate 
and lava dip to east and southeast. 

C. W. Jennings, 1958, Geologic map of California Death Valley Sheet 
(l :250,000) : California Div. Mines. Mapped with Plio-Pleistocene non
marine sedimentary units. 

Occurs on west flank of Panamint Hauge, between Wildrose Canyon and 
Towne's Pass, Death Valley region, Inyo County. Well exposed in Nova 
Canyon, whence the name. 

Novato Conglomerate 

Cretaceous ( ?) : Northwestern California. 

C. E. Weaver, 1949, Geol. Soc. Ameriea Mem. 35, p. 18 (table 3), 45, pl. 10. 
Thick-bedded conglomerate compoS€!d of well-rounded cobbles and pebbles 
of quartzite, quartz porphyry, quartz diorite, and white quartz. Thickness 
about 1,300 feet. Surrounded by alluvium except for about a mile along 
west boundary where it rests on serpentine associated with Franciscan 
group and is in fault contact with Sonoma volcanics ; has been down
thrown along east side of Burdell Mountain fault for an undetermined 
distance. 

Exposed in Petaluma quadrangle on west side of San Pablo Bay just west 
of mouth of Petaluma Creek, in Coast Ranges north of San Francisco 
Bay. Confined to elongate area of about 31h square miles. 

Nowadaga1 Member (of Utica Formation) 

Ordovician: Eastern New York. 

Original reference: R. Ruedemann and G. H. Chadwick, 1935, Science, new 
ser., v. 81, no. 2104, p. 400. 

G. M. Kay, 1937, Geol. Soc. America Bull., v. 48, no. 2, p. 282. Nowadaga 
shale has been defined by Ruedemann and Chadwick (1935) as lower 
Utica or zone of Olimacog1·apt1M typicalis (Hall) and includes black hard 
somewhat calcareous mud shale of typical Utica appearance that directly 
overlies the Canajoharie. Underlies Loyal Creek member. Thickness 200 
feet on N owadaga Creek ; 500 feet in Otsquago Creek section near Fort 
Plain. 

Well exposed on Nowadaga Creek, Herkimer County. 

Nowata Shale1 (in Marmaton Group) 

Pennsylvanian (Des Moines Series) : Northeastern Oldahoma, southwestern 
Iowa, southern Kansas, and western Missouri. 
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Original reference : D. W. Ohern, 1910, Oklahoma State Univ. Research 
Bull. 4, p. 23. 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 38, pt. 11, p. 292, 335. In
cludes Walter Johnson sandstone member (new). Overlies Altamont 
limestone: underlies Lenapah limestone. Thickness 600 feet near Tulsa; 
175 feet at Nowata; about 50 feet at Kansas-Oklahoma line; thins rapidly 
northward. Marmaton group. 

M. C. Oakes, 1952, Oklahoma Geol. Survey Bull. 69, p. 33-36, pl. 11. In type 
locality, lies between Altamont limestone member of Oologah formation 
below and Lenapah limestone above. Locally, south of type locality, over
lain unconformably by Seminole formation. Maximum thickness about 
200 feet. Owing to failure to recognize unconformity at base of Seminole 
formation and to assumption by Ohern that Dawson coal is southward 
equivalent of Lenapah limestone, term Nowatta has unw.iJttingly been made 
to include lower part of Seminole formation from south part of T. 25 N., 
southward, and in addition Holdenville (Memorial) shale and Lenapah 
limestone from latitude of Tulsa southward. As result, the Nowata has 
been erroneously assigned thickness of 600 feet or more in latitude of 
Tulsa. 

J. R. Faucette, 1944, Tulsa Geol. Soc. Digest, v. 23, p. 247-248. Section of 
Nowata at type locality incompletely exposed; more complete section 
suggested for type section. Thickness at this section approximately 100 
feet. 

W. B. Howe, 1959, Missouri Geol. Survey and Water Resources Rept. Inv. 
9, p. 8-10, strat. sections. Geographically extended into western Missouri. 
Overlies Altamont formation; underlies Norfleet member of Lenapah 
formation. Average thickness between 10 and 15 feet. Includes Walter 
Johnson sandstone member. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 30, fig. 5. Section of shales and sandstones beneath Cooper Creek 
limestone of Lenapah and above Worland limestone of Altamont is here 
called Nowata although it may include part of overlying Lenapah as used 
in Missouri. In Iowa, there is no obvious break in sedimentation that 
would justify differentiation. Thickness in Madison County about 50 feet. 

Type locality: T. 26 N., R. 16 E., latitude of Nowata. Type section: SW·14 
sec. 10, T. 27 N., R. 16 E., Nowata County. Section measured on south 
bank of Verdigris River. Named from Nowata, Nowata County, Okla. 

Nowood Member (of Phosphoria Formation) 

Permian : Northern Wyoming. 

J. J. McCue, 1955, ( abs.) Wyoming Univ. Pulbs., v. 19, no. 2, p. 82. Incidental 
mention. 

Present in southeastern part of Big Horn Basin. 

Noxie Sandstone Lentil or Member (of Chanute Formation) 

Pennsylvanian (Missouri Series) : Northern Oklahoma and southern Kan
sas. 

R. C. Moore and others, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field 
Conf., p. 40, 43, 104. Sandstone lentil forming base of Chanute shale in 
Chautauqua arch area. Underlies Thayer coal. 

M . .C. Oakes, 1940, Oklahoma Geol. Survey Bull. 62, p. 61, pl. 1. Has maxi
mum thickness of 60 feet in vicinity of Noxie. Consists of massive 
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coarse-grained crossbedded buff to reddish brown sandstone. Upper part 
overlaps Nellie Bly beds along south side of pre-Chanute erosion channel. 

R. C. Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey Bull. 
52, pt. 4, p. 190. Commonly fills channels that extend as low as Stark 
shale or lower; locally contains lim,?stone conglomerate at base. Average 
thickness 40 feet; in southern Kansas, may be as much as 100 feet, 
locally. Underlies unnamed clay shale; disconformable above Drum 
limestone. 

Named for outcrops in vicinity of Noxie, NW cor. sec. 30, T. 29 N., R. 15 E., 
Nowata County, Okla. 

N oxubee Sand 
Eocene (Wilcox) : Mississippi. 

F. ll'. Mellen, 1950, Mississippi Geol. Survey Bull. 69, p. 9, 10-11. Lower 
Tertiary stratigraphy shows cyclic sedimentation to prevail. Normal 
cycle consists of basal transgressive sand member, median clay or shale 
member of inundated phase, and superior regressive silt or fine sand 
member. Second cycle of the Wilcox, Ackerman formation, is most con
spicously developed cycle in lower Tertiary. Its basal sand exhibits 
evidence of orogenic developments in region by coarseness of its grain, 
sporadic presence of pebbles, cobbles, and ·boulders (up to 905 pounds) of 
quartz and quartzite, local concentration of large muscovite flakes, its 
thickness (up to 475 feet in subsurface, Jasper County) and its wide
spread lateral extent. Name Noxubee is applied to this basal sand. 

Type locality and derivation of name not stated. 

Nugget Sandstone' 
Lower Jurassic: Southwestern Wyoming, southeastern Idaho, and north

eastern Utah. 

Original reference: A. C. Veatch, 1907, U.S. Geol. Survey Prof. Paper 56, 
p. 56, chart, map. 

J. D. Love and others, 1945, U.S. Geol. Survey Oil and Gas Inv. Prelim. 
Chart 14. Nugget sandstone has been included in Chugwater formation 
by some geologists ; in Lost Soldier district and in Steamboat Butte field 
where oil was found in it [Nugget], it is called lower Sundance sand. 
This sandstone is called Wyopo formation by some geologists. Nugget 
sandstone, as here defined [central Wyoming], is the red and gray 
massive to coarsely bedded sandstone overlying Popo Agie member of 
Chugwater and underlying a Middle Jurassic sequence of gypsum, red 
shale, and dolomite beds throughout most of Wind River basin except in 
southeastern part. There the gypsiferous rocks are absent and the 
Nugget is overlain by younger fine-grained gray marine sandstones and 
green shales. Thickness 500 feet at southwest margin of Wind River 
basin, thins to north and east, and is absent in most places north of Owl 
Creek Mountains and along eastern margin of basin. 

H. D. Thomas and M. L. Krueger, 1946, Am. Assoc. Petroleum Geologists 
Bull., v. 30, no. S, pt. 1, p. 1273, 1275, strat. sections. In western Uinta 
and central Wasatch Mountains, overlies Stanaker formation (new) 
which includes some strata classed as Nugget by Boutwell (1912, U.S. 
Geol. Survey Prof. Paper 77). Underlies Twin Creek limestone. Thick
ness 1,183 to 1,293 feet. Nugget persists eastward but is called Navajo 
beyond Whiterocks Canyon. 
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.J. D. Love and others, 1947, Wyoming Geol. Survey Bull. 38, p. 23, 33, 34, 
43-44, 50-51, 59. Stratigrnphic sections in central ·wyoming show Nugget 
underlying Gypsum Spring formation and overlying Popo Agie member 
of Chugwater. 

G. R. .Mansfield, 1952, U.S. Geol. Survey Prof. Paper 238, p. 35-36, pl. 1. 
Described in Ammon and Paradise Valley quadrangles, Idaho, where it is 
estimated to be 1,000 to 1,500 feet thick. Overlies Wood shale; underlies 
Twin Creek limestone. Lower Jurassic. 

G. N. Pipiri~gos, 1953, ·wyoming Geol. Assoc. Guidebook 8th Ann. Field 
Conf., p. 36 (chart), 37, correlation chart. Expanded at base to include 
50 feet of strata formerly included in Jelm as originally defined. 

H. R. Wanless, R. L. Belknap, and Helen Foster, 1955, Geol. Soc. America 
Mem. 63, p. 47-48. In northwestern Wyoming, overlies Deadman lime
stone or upper Popo Agie beds; unconformably underlies Gypsum Spring 
formation. Thickness 54 to 354 feet. 

G. N. Pipiringos, 1957, Wyoming Geo1. Survey Bull. 47, p. 8-10, 12 (table 
2), 13, 17-19, pl. 5. Type Nugget, 1,900 feet thick, overlies the Thaynes 
and underlies the Twin Creek. It is divided into two members which 
Veatch (1907) mapped separately. Boutwell (1907) applied name An
kareh to a 1,300-foot sequence in Park City mining district, Utah, whose 
stratigraphic position is identical to that of original Nugget (resting on 
Thaynes and overlain by Twin Creek). Subsequent workers [see bibliog
raphy this report]. in adjacent and intervening areas have tried to retain 
both names, not ns equivalents, but by restricting name Ankareh to basal 
redbed unit of original Ankareh and Nugget formations, and by restrict
ing name Nugget to the overlying thick sandstone unit. These workers 
did not agree as to where Nugget-Ankareh boundary should be drawn; 
hence, there is little agreement as to what nfimes .to use for subdivisions 
in sequence overlying the Thaynes and underlying the Twin Creek. 
Presumably Nugget sandstone (upper member of Nugget formation of 
Veatch) is similar to Nugget of central Wyoming as described by Love 
and others (1945, 1947). Term Nugget sandstone is here applied [Laramie 
basin] to those rocks overlying Jelm formation and underlying Sundance 
formation. Sandstone grades, within a few feet, downward into upper 
conglomeratic member of Jelm and is overlain by Canyon Springs mem
ber of Sundance. The Nugget of this paper constitutes upper part of 
original Jelm formation and is here correlated with upper part of Nugget 
sandstone of central Wyoming and with so-called Entrada of northern 
part of Colorado Front Range. Thickness 40 to 110 feet. 

R. E. Skinner, 1960, Wyoming Geol. Assoc. Guidebook 15th Ann. Field Conf., 
p. 129-130. Stratigraphically restricted above to exclude unit here named 
Kendall sandstone member of Gypsum Spring formation. 

Named for Nugget S·tation oU: Oregon Short Line, Lincoln County, Wyo. 

Nulato Formation1 (in Shaktolik Group) 

Lower Cretaceous :. Central western and central Alaska. 

Original referenee: ,V. H.- Dall, 1892, U.S. Geol. Survey Bull. 84, p. 247, 276, 
331, pl. 3. : : 

R. M. Imlay and J. B. ·Reeside, Jr., 1954, Geol. Soc. America Bull., v. 65, 
no: 3, pl. 1 facing p. 246. Age given as Lower Cretaceous on correlation 
chart. 
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T. G. Payne, 1955, U.S. Geol. Survey Misc. Geol. Inv. Map l-84. Marine 
formation included in Shaktolik group in Koyukuk geosyncline and 
Hogatza uplift areas. 

Typically exposed in northwest bank of Yukon for 2 to 10 miles above 
village of Nulato. In Nulato-Norton Bay district, Lower Yukon River 
region, and Koyukuk River region. 

Nulhegan Quartz Monzonite 

Age not stated: Northwestern Vermont. 

B. K. Goodwin, 1959, Dissert. Abs., \7 • 20, no. 5, p. 1740. Granitic rocks 
occupy about two-thirds of map area. Three major granitic bodies are 
present. Averill granite, Nulhegan quartz monzonite, and Echo Pond 
granitic complex (new). Nulhegan is compa~atively uniform. 

Report discusses geology of Island Pond area, located between Green 
Mountain anticlinorium and Connecticut River. 

tNunda Group1 

Upper Devonian: New York and Pennsylvania. 

Original reference: L. Vannxem, 1842, Geology New York, pt. 3, p. 172. 

Named for exposures along banks of Genesee River in district formerly 
included in town of Nunda, now Portage, Livingston County, N.Y. 

Nunda Sandstone Member (of West Falls Formation) 

Nunda Sandstone1 

Upper Devonian: ·western and west-central New York. 

Original reference: J. :LVI". Clarke and D. D. Luther, 1908, New York State 
Mus. Bull. 118, p. 61. 

W. H. Bradley and J. F. Pepper, 1938, U.S. Geol. Survey Bull. 899-A, p. 15, 
pl. 3. Underlies Pipe Creek shale member of Wiscoy sandstone; overlies 
West Hill formation. Name used in place of High Point sandstone. 

J. F. Pepper and ·wallace de Witt, Jr., 1950, U.S. Geol. Survey Oil and Gas 
Inv. Prelim. Chart 37. Underlies Pipe Creek shale herein reallocated to 
member status in Hanover shale; interfingers with upper part of Angola 
shale. 

J. F. Pepper, Wallace de ·witt, Jr., and G. W. Colton, 1956, U.S. Geol. 
Survey Oil and Gas lnv. Chart OC--55. Nunda sandstone of Clarke and 
Luther (1908) redesignated as sandstone member of West Falls forma
tion (new). Thickness 2 to 225 feet; in western Wyoming County occu
pies interval of 28 feet but is divided into two parts by tongue of Angola 
shale member. In Genesee River valley-Letchworth Park area, overlies 
West Hill member and underlies Hanover shale (Pipe Creek member) ; 
in Naples-Hammondsport area, overlies 'Vest Hill member and underlies 
'Viscoy sandstone. 

Exposed in town of Nunda, Livingston County. 

Nunkoweap sandstone (in Kwaguntan series) 

Precambrian: Nprthern Arizona. 

Charles Keyes, 1!)38, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 114. 
Massive sandstones. Highest beds e::o;posed in Protozoic section. Thickness 
200 feet. Overlies 'Valhalla formation (new). 

Grand Canyon region. 
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Nunn Member (of Lake Valley Formation) 

Mississippian (Osage) : Southwestern New Mexico. 

L. R. Laudon and A. L. Bowsher, 1949, Geol. Soc. America Bull., v. 60, no. 1, 
p. 11, 13, 28, 61, figs. 4, 29. Soft blue-gray marls and nodular crinoidal 
limestone beds: Thickness varies from 100 feet in Santa Rita area to 1 
foot in Sacramento Mountains. Rapid lateral variation in thickness 
common in Sacramento Mountains where biohermal structures occur. 
Absent in southern part of range because of nondeposition. Overlies 
Alamogordo member (as redefined) ; underlie~ Tierra Blanca member 
(new). Beds previously included in Alamogordo member. 

V. C. Kelley and Caswell Silver, 1952, New Mexico Univ. Pubs. in Geology 
4, p. 31, 83-84, fig. 3. Thin-bedded nodular light-gray- to pinkish-gray
weathering crinoidal limestone and shale unit as much as 30 feet thick 
in Caballo Mountains, where it unconformably overlies Percha formation 
or rests on Alamogordo member and unconformably underlies limestone 
of Magdalena group. 

Type section: On Apache Hill at type section of Lake Valley formation near 
Lake Valley, NE 14NW~ sec. 21, T. 18 S., R. 7 W., Sierra County. Named 
for Pryor Nunn Ranch on Tierra Blanca Creek where there are excellent 
exposures. 

N ushagak Formation1 

Miocene or Pliocene: Southern Alaska. 
Original reference : J. E. Spurr, 1900, U.S. Geol. Survey 20th Ann. Rept., 

pt. 7, p. 173-17 4, 184. 

Forms eastern shore of Nushagak Bay and around Cape Etolin to Bristol 
Bay. 

Nussbaum Formation1 

Pliocene ( ?) : Eastern Colorado. 

Original reference: G. K. Gilbert, 1897, U.S. Geol. Survey Geol. Atlas, 
Folio 36. 

T. S. Lovering and E. N. Goddard, 1950, U.S. Geol. Survey Prof. Paper 223, 
p. 19, pl. 1. On plains, just east of Front Range, Mount Morrison surface 
underlies gravels of Nussbaum formation, whose age is probably Pliocene. 

Named for Nussbaum Spring, east of Pueblo, Pueblo County. 

Nuttall {lower) Sandstone (in Pottsville Group) 1 

Pennsylvanian: Southern West Virginia. 
Original reference: C. E. Krebs and D. D. Teets, Jr., 1916, West Virginia 

Geol. Survey Rept. Raleigh and western parts of Mercer and Summers 
Counties, p. 112, 139, 210, 330, 355. 

Nuttall Sandstone Member (of New River Formation) 

Nuttall Sandstone (in New River Group) 

Nuttall Sandstone Member (of Sewell Formation)! 

Lower Pennsylvanian: Southern West Virginia and southwestern Virginia. 

Original reference: M. R. Campbell, 1902, U.S. Geol. Survey Geol. Atlas, 
Folio 77. 

R. V. Hennen and R. M. Gawthrop, 1915, West Virginia Geol. Survey Rept. 
Wyoming and McDo•well ·Counties, p. 180--183. Nuttall (Dotson) sand
stone, 110 feet thick at type locality, is divided into two ledges in Wyo-
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mlng and McDowell Counties. Each ledge attains thickness of over 100 
feet. Upper ledge holds name Nuttall and basal member is designated 
Lower Nuttall sandstone. Upper stratum seems to correlate with Dotson 
sandstone and Bearwallow conglomerate of Campbell 1897 [1898]. The 
two ledges are separated by the Douglas coal. Lower Nuttall overlies 
Douglas shale (new). Sandstone is topmost member of New River group. 

R. V. Hennen and others, 1919, West Virginia Geol. Survey Rept. Fayette 
County, p. 295-298. Nuttall sandstone of Campbell, constituting top 
member of New River group at type locality of latter, in area of this 
report, and coalesced into one cliff rock just below Hawks Nest, 175 to 
200 feet thick, is generally represented in Fayette County by two separate 
ledges of practically same thickness, generally separa;ted :by 5 to 20 feet 
of dark, sandy shales and sometimes a thin-6 to 18 inches-coal bed 
(Iaeger "B"). In thi,s report, name Upper NuttaH sandstone is applied to 
upper ledge and Lower Nuttall sandstone to lower ledge. The former 
occurs from a few inches to 15 feet below Lower Douglas coal. It appears 
now that Panther sandstone or conglomerate, originally described on 
pages 185-186 of ·wyoming-McDowell report, correlates with Upper Nut
tall ledge, instead of the latter representing Dotson sandstone. 

P. H. Price and E. T. Heck, 1939, West Virginia Geol. Survey [Rept.] 
Greenbrier County, p. 223-224. In Greenbrier County, Upper Nuttall 
sandstone is 50 to 70 feet thick, and Lower Nuttall is about 30 feet thick. 

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, chart 6 
(column 12). Correlation chart shows Lower and Upper Nuttall sand
stones in New River group. 

U.S. Geological Survey currently classifies Nuttall Sandstone as member of 
New River Formation on basis of study now in progress. 

Named for Nuttallburg, Fayette County, W. Va. 

Nutwood Member (of Maple Mill Formation) 

Mississippian (Kinderhook Series) : West-central Illinois. 

L. JD. Wor1{man and Tracey [Tracy] Gillette, 1956, Illinois Geol. Survey 
Rept. Inv. 189, p. 8 (fig. 1), 27, pl. l. Proposed for a dark-brown to black 
facies of the Maple Mill formation. A silty slightly calcareous to non
calcareous dark-brown to black sporanites-bearing shale; grades laterally 
and vertically into Maple Mill gray shale; locally replaces gray shale 
entirely and is directly overlain by Chouteau limestone. Thickness varies 
from featheredge to as much as 40 feet, somewhat inverse to variations 
in thickness of underlying Glen Park formation. Where Glen Park is 
absent, directly overlies some unit of Champ Clark group (new). 

Named from exposures along creek that flows through "The Narrows" just 
northeast of Nutwood in SE 14NE~" sec. 33 and SW14NW 14 sec. 34, T. 
8 N., R. 13 ,V., and in bluff behind Tenneri:ffe School, NW cor. sec. 9, 
T. 7 N .. R. 13 W., Jersey County. Occupies limited area on Ozark uplift 
and Vandalia arch, extending northeastward from Mississippi River to 
Christian County. 

tNutzotin .Series1 

Carboniferous and older and Jurassic: Southeastern Alaska. 

Original reference: A. H. Brooks, 1900, U.S. Geol. Survey 21st Ann. Rept., 
pt. 2, p. 359. 

Probably named for Nutzotin Mountains. 
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Nuuanu Volcanics1 (in Honolulu Volcanic Series) 

Pleistocene, upver: Oahu Island, Hawaii. 

Original reference: H. T. Stearns, 1035, Hawaii Div. Hydrography Bull. 1. 

G. A. Macdonald and D. A. Davis in Jacques Avias and others, 1956, Lex-
ique Strat. Internat., v. 6, Oeeanie, fasc. 2, p. 120-121. Lava flows and 
associated cinder cones and palagonitized tuff. Upper flow is columnar 
jointed melilite-nepheline basalt 17 to 22 feet thick; next lower flow, 
commonly a little more than 50 feet thick, is nepheline basalt with only 
a little melilite. Additional flows interfingering with alluvium and cinder 
appear to be present deeper in section. Overlies weathered alluvium 
resting on Koolau volcanic series. 

Named for occurrence in Nuuanu Valley. Exposed over about 2 square 
miles along valley behind and in city of Honolulu, on southside of Koolau 
Range 12 miles west of Makapuu Head. 

Nuwok Formation 

Pliocene : Northern Alaska. 

W. H. Dall, 1919, Report of the Canadian Arctic expedition 1D13-1918, v. 8, 
pt. A, p. 26A. Briefly mentioned as the Pliocene formation which in Alaska 
underlies Gubik sand in many places. 

F. S. MacNeil, 1957, U.S. Geol. Survey Prof. Paper 294-C, p. 100-101. Name 
appears on original field labels accompanying both Martin's and Leffing
well's fossil collections, but never formally adopted by U.S. Geological 
Survey. Name used only for fossiliferous beds making up upper 266 feet 
of an estimated 7,000-foot thick section containing silty shale, sandstone, 
and mudstone. 

Occurs along, and in county adjacent to Carter Creek near Camden Bay. 

N ye Mudstone 

Nye Shale1 

Miocene, lower : Northwestern Oregon. 

Original reference: W. D. Smith, 1926, Oregon Univ. Commonwealth Rev., 
v. 8, p. 269. 

H. E. Vokes, Hans Norbisrath, and P. D. Snavely, Jr., 1949, U.S. Geol. 
Survey Oil and Gas Inv. Prelim. Map 88. Described in Newport area as 
sequence of approximately 2,500 feet of black massive mudstones. Dis
conformably overlies Yaquina sandstone; unconformably underlies As
toria formation. 

Type locality: (Schenck, 1928) At town of Newport and Nye Beach, in 
NWl4 sec. 5, T. 11 S., R. 11 W., Lincoln County. 

Oacoma Beds or zone (in Sully Member of Pierre Formation) 

Upper Cretaceous: Central South Dakota. 

W. V. Searight, 1937, South Dakota State Geol. Survey Rept. Inv. 27, p. 23, 
pls. 2, 3. Medial zone in Sully member (new). Consists of banded 
bentonite shales with manganese-iron concretions. 

D. R. Crandell, 1950, Am. Assoc. Petroleum Geologists Bull., v. 34, no. 12, 
p. 2340 (table 1), 2341, 2343. Abandoned. Agency-Oacoma zones redefined 
as DeGrey member of Pierre shale. 

Exposed along Missouri River below the Great Bend and southward. Town 
of Oacoma is in Lyman County. 
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Oak Creek Beds1 

Lower Cretaceous: Northeas,tern Wyoming and wes,tern South Dakota. 

Original reference: ·w. P. Jenney, 1S9n, U.S. Geol. Survey 19th Ann. Rept., 
pt. 2, p. 593, fig. 122, map. 

Occur along Oak Creek, Crook County, Wyo. 

Oak Creek Formation 

Pliocene : Central southern South Dalwta. 

Original reference: E. L. Troxell, 1916, Am. Jour. Sci., 4th, v. 42, p. 345-348. 

J. T. Gregory, 1942, California Univ., Dept. Geol. Sci. Bull., v. 26, no. 4, 
p. 315. Name Oak Creek formation, proposed by Troxell for these de
posits [Pliocene] in South Dakota, is preoccupied. Relationship of these 
deposits to recently named Valentine and Ash Hollow formations of 
Nebraska is not clear (time range of both being indicated in South 
Dakota without corresponding changes of lithology). Hence, it is in
advisable to attempt to extend these formations into this area [Big 
Spring Canyon]. Tberefore tbese beds [Oak Creek] are referred to 
Ogallala group without formal formational designation. 

Named for Oak Creek, eastern part of Mellette County. 

Oak Creek Member (of Supai Formation) 

Pennsylvanian: East-central Arizona. 

R. L. Jackson, 1951, Plateau, v. 24, no. 2, p. 88, 91, figs. 2 and 3. Shown on 
figure as member of Supai formation, consisting of siltstone and mud
stone. Overlies Packard Ranch member (new) and underlies Big "A" 
sand facies of Supai. 'Vestward it grades into sandstone of Supai and 
eastward it intertongues with a limestone. 

At Fossil Creek. 

Oak Creek Quartz Latite Tuff 

[Tertiary?] : Southwestern New Mexico. 

A. M. Alper and Arie Poldervaart, l£157, Econ. Geology, v. 52, no. 8, p. 954, 
963, 965. Slightly older than intrusive rocks of Animas stock. Thins 
away from stock in all directions, from a maximum of 1,500 feet or more. 

Surrounds and partly roofs the Animas stock, which is about 4 miles long 
and from less than one-fourth mile to over 21h miles wide, located in the 
Animas Range in north-central part of Walnut Wells quadrangle, Hidalgo 
County. 

Oak Creek Sandstone (of lles Formation) 

Upper Cretaceous: Northwestern Colorado. 

R. E. Kucera, 1959, Rocky Mountain Assoc. Geologists 11th Field Conf., 
Symposium, p. 43-44, fig. 3. Light-gray medium-grained crossbedded 
sandstone which forms prominent Ledge 100 feet thick and 920 feet above 
base of formation. Has relatively smooth well-defined top and gradational 
base. 

Forms prominent ledge on west side of Oak Creek near Haybro. 

Oakdale Quartzite1 

Carboniferous: Central Massachusetts, northeastern Connecticut, and south
central New Hampshire. 

Original reference: B. K. Emerson, 1917, U.S. Geol. Survey Bull. 597, p. 
59, 6o-62, 76-78. 
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Jacob Freedman, 1950, Geol. Soc. America Bull., v. 61, no. 5, p. 487-488. 
Discussion of stratigraphy and structure of Mount Pawtuckaway quad
rangle, New Hampshire, and correlation problems with other areas. Pre
vious correlation could be in error. Worcester phyllite which overlies 
Oakdale, may be Pennsylvanian ; but the Oakdale may be older and an 
unconformilty may separate -the tJwo formations. Possibility that .the 
Oakdale may be considerably older than the Worcester furnishes best 
possibility of setting up correlation that would fit evidence from other 
·areas. 

Named for village of Oakda1e in township of Sterling, 'Vorcester County, 
Mass., where it is well exposed. 

Oakfield Limestone or Dolomite 

Middle Silurian (Lockportian), Western New York. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser., no. 1. Proposed for dolomitic limestone with normal 
type Lockport fauna. Underlies Oak Orchard dolomite ; overlies Devils 
Hole dolomite (new). 

Type section: Along Oak Orchard Creek, at Shelby, Orleans County. 

Oak Grove Limestone Member1 (of Carbondale Formation) 

Oak Grove Beds (in Carbondale Group) 

Pennsylvanian: Northern, central, and western Illinois. 

Original reference: H. R. Wanless, 1931, Illinois Geol. Survey Bull. GO, p. 192. 

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 50 (fig. 22), 90 
(fig. 36), 91-94, 197. Oak Grove 1beds consist of series of thin ma·rine 
limestone and shale beds, each characterized by more or less distinctive 
lithology and fauna; 14 members have been differentiated, and some are 
given informal names. Overlie Jake Creek sandstone ; underlie Puring
ton shale. Included in Liverpool cyclothem. Type section and deriva
tion of name given. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 
35, 47 (table 1), 55 (table 3), 66--67, pl. 1. Limestone member of Car
bondale formation (redefined). Occurs above Lowell coal member and 
below Purington shale member. Replaces name Oak Grove beds. Com
plex unit consisting of interbedded limestone and shale but designated as 
limestone because most distinctive elements are limestone and it occurs 
at_ position in cyclical sequence normal for limestone. Presentation of 
new rock-stratigraphic classification of Pennsylvanian strata in Illinois. 

Type locality: Small ravine north of Oak Grove School, SW1,4SE14 sec. 6, 
T. 5 N., R. 3 E., Havana quadrangle, Fulton County. 

Oak Grove Sand Member (of 'S·hoal River Fo:nmation) 

Oak Grove Sand (in Alum Bluff Group) 1 

Oak Grove facies (of Alum Bluff Stage) 

Miocene, middle: Northwestern Florida. 

Original reference : W. H. Dan and J. S. Brown, 1894, Geol. Soc. America 
Bull., v. 5, p. 166, 170. 

C. W. Cooke, 1945, Florida Geol. Survey Bull. 29, p. 137, 169, 173. Rank 
reduced to member status in Shoal River formation. Type locality 
stated. 

H. S. Puri, 1953, Florida Geol. Survey Bull. 36, p. 26-27. Facies in basal 
part of Shoal River facies of Alum Bluff stage. 
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Type locality (member) : Bed and bank of Yellow River, 400 feet below 
bridge at Oak Grove in sees. 16 or 17, T. 5 N., R. 23 W., Okaloosa County. 

Oak Hall Member (of N ealmont Limestone) 

Middle Ordovician (Mohawkian) : Central Pennsylvania. 

G. M. Kay, 1944, Jour. Geology, v. 52, no. 1, p. 3 (fig. 2) ; no. 2, p. 97, 101 
(table 7). Columnar section shows Oak Hall as basal member of Neal
mont formation. Underlies Centre Hall member; overlies Valentine 
member of Curtin formation. Heavy ledged limestone, with metaben
tonites 18 feet from top and at top. Thickness up to 60 feet. 

Type section: Along Highway 322, 1 mile west of Tusseyville, 3 miles south 
of Centre Hall, and 6 miles east of Oak Hall. Named from Oak Hall, a 
village east of State College, Centre County. 

Oak Hill Clay (in Allegheny Formation) 1 

Oak Hill clay or underclay member 

Pennsylvanian (Allegheny Series) : Southeastern Ohio. 
Original reference: Wilber Stout, 1916, Ohio Geol. Survey, 4th ser., Bull. 

20, p. 19, 27, 252. 

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 47, 48, table 1. 
Member of Strasburg cyclothem, Allegheny series. In Perry County, 
underlies Strasburg coal; overlies nonpersistent Hamden limestone; 
where Hamden is missing, is either in contact with Lower Kittanning 
coal or separated from it by shale and (or) sandstone. Thickness 3 to 
10lh feet. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 48 (table 7), 
66-68. Oak Hill underclay member of Strasburg cyclothem in report on 
Athens County. Thickness 4 to about 10 feet. Occurs above Hamden 
limestone member and below Strasburg coal member. Allegheny series. 

Named for occurrences in vicinity of ;Jackson County. 

Oak Hill Member (of Naheola Formation) 

Oak Hill Beds (in Naheola Formation) 

Paleocene: Western Alabama. 

Lyman Toulmin, J'r., 1944, Alabama Acad Sci. Jour., v. 16, p. 42. Naheola 
formation comprises (ascending) ":Matthews Landing marl," "Oak Hill 
beds," and "Coal Bluff beds." 

L. D. Toulmin, P. E. LaMoreaux, and C. R. Lanphere, 1951, Alabama Geol. 
Survey Spec. Rept. 21, p. 42-45, pl. 3, geol. map. Predominantly gray 
laminated carbonaceous clay, sandy clay, and micaceous silt, alternating 
with crossbedded sand; locally sandy clay is thin bedded; at some locali
ties member contains massive beds of very fine-grained micaceou's sand, 
generally silty or clayey enough to be compact and tough; laminated 
sand and shale contains, at top, one or more lignite beds as much as 5 
feet thick. Thickness 100 to 125 feet. Unconformably underlies Coal 
Bluff member; overlies Matthews Landing marl member of Porters Creek 
formation. 

W. F. Roux, Jr., 1958, Dissert. Abs., v. 19, no. 5, p. 1056. Naheola forma
tion in west-central Alabama and Mississippi comprises (ascending) 
Matthews Landing, Oakhill, and Kemper (new) members. 

Type locality: In roadcut on State Highway 10, one-half mile west of Oak
hill post office, Choctaw County. 
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Oak Hill Slate1 or Series 
Precambrian ( ?) and Lower Cambri::m: Southern Quebec, Cauada, and 

northwestern Vermont. 

Original reference : T. H. Clark, 1!)31, Geol. Soc. America Bull., v. 42, no. 
1, p. 225-226. 

T. H. Clark, 1934, Geol. Soc. America Bull., v. 45, no. 1, p. 4, 6, 9, 10. In
cludes (ascending) Call Mill slate, Pinnacle graywacke, White Brook 
dolomite, Western Sutton slate, Gilman quartzite, Dunham dolomite, 
Oak Hill slate, Scottsmore quartzite, Sweetsburg slate, and Vail slate. 
Series is in Oak Hill slice bounded on the west by Oak Hill thrust. 
Overlies Precambrian Tibbitt Hill schist. Geologic map (fig. 2) shows 
extension into Vermont. 

V. H. Booth, 1950, Geol. Soc. America Bull., v. 61, no. 10, p. 1135-1151. Onk 
Hill slate of Clark is herein designated as Parker slate. 

Type locality : Oak Hill, Sutton quadrangle, Quebec. 

Oakland Conglomerate 

Oakland Conglomerate Member (of Chico Formation) 1 

Upper Cretaceous: ·western California. 

Original reference: A. C. Lawson, 1902, Science, new ser., v. 15, p. 416 
(table). 

M. D. Crittenden, Jr., 1951, California Div. Mines Bull. 157, p. 22 (fig. 4), 
31-33, pl. 1. Described in San Jose-Mount Hamilton area. Thickness 
3,000 to 7,000 feet. Underlies Berryessa formation (new) ; overlies 
Knoxville. Name Oakland conglomerate is applied following usage of 
Lawson (1914, U.S. Geol. Survey Geol. Atlas, Folio 193) who mapped 
conglomerates of identical character in Hayward and Concord quad
rangles. Name as used by Lawson was "Oakland conglomerate member" 
of Chico formation. This designation not adopted here because fossil 
evidence suggests Lower Cretaceous age and because term "Chico" has 
been so broadly applied that it no longer has reasonable stratigraphic 
significance. Lithologic identity of conglomerates in San Jose and Oak
land areas seems sufficient to warrant use of Lawson's term, whatever 
the stratigraphic significance may ultimately prove to be. 

G. D. Robinson, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-88. Described 
in Hayward quadrangle as Oakland conglomerate. Locally 1,000 feet 
thick, but commonly thinner and in many places missing. Overlies 
Knoxville; underlies Chico formation restricted to exclude Oakland. 
Lower Cretaceous. 

C. A. Hall, Jr., 1958, California Univ. Pubs. Geol. Sci., v. 34, no. 1, p. 7-8, 
fig. 2, geol. map. Oakland conglomerate occurs along eastern side of 
Pleasonton-Main Ridge, in an isolated outcrop about 1 mile north of 
Calaveras Reservoir on west side of Calaveras-Alameda Creek, north of 
town of Niles. Average thickness of conglomerate beds· approximately 
400 feet. Southwest of Dublin, conglomerate crops out as three belts 
separated from one another by 200 to 450 feet of siltstone. This inter
vening siltstone unit is here included as part of formation. Conglomer
ate-siltstone unit generally dips steeply to west and has maximum thick
ness of about 1,400 feet, unless faulting has exaggerated it. Conformably 
underlies Niles Canyon formation (new) ; contact gradational; north of 
Niles unconformably underlies Claremont shale; overlies Knoxville ( ? ) 
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shale. Lawson (1914) mapped 100 1to 1,000 feet of conglomerate as basal 
member of Chico formation. Term "Chico" is not used in present report, 
and rocks previously referred to as "Chico formation" are recognized as 
constituting Niles Canyon and Del Valle formations. 

Named for type exposure at city of Oakland. 

Oakland Limestone1 

Oligocene: Southwestern Oregon. 

Original reference: J. S. Diller, 1898, U.S. Geol. Survey Geol. Atlas, Folio 
49. 

Occurs in three small areas, one a mill:~ north of Oakland, another at head 
of Green Valley, and third on Starr's Ranch, about 4 miles northeast of 
Umpqua Ferry, Roseburg quadrangle. 

Oak Orchard Dolomite (in Locl\:port Group) 

Oak Orchard Member (or Lockport Formation) 

Middle Silurian: ·western New York. 
B." F. Howell and J. T. Sanford, 1947, Wagner Free Inst. Sci. Bull., v. 22, 

no. 4, p. 33-34. Name proposed to replace preoccupied name Shelby of 
Clarke and Ruedemann ( 1903). Uppermost member of formation. Over
lies Eramosa member. Represents limited and discontinuous dolomite 
facies within formation. Described as fine-grained light-gray limestone 
at Rochester. Termed formation on plate 1. 

D. W. Fisher, 1959, New York State l\1us. Sci. Service Geol. Survey Map 
and Chart Ser. No. 1. Referred to as Oak Orchard dolomite in Lock
port group. Overlies Oakfield limestone or dolomite (new). 

Named for outcrop along Oak Orchard Creek in western part of Orleans 
County. 

Oakridge Sandstone1 

Jurassic ( ?) : Western California. 

Original reference: C. F. Tolman, Jr., 1915, Nature and science on Pacific 
Coast: San Francisco, Elder and Co., p. 45. 

M. D. Crittenden, Jr., 1951, California Div. Mines Bull. 157, p. 15. Inci
dental mention in discussion of Franciscan formation in San Jose-Mount 
Hamilton area. 

Occurs at Corral Hollow near Livermore, Alameda County. 

Oaks Shale Bed (in Hamlin Shale Member of Janesville Shale) 

Oaks Shale1 Member (of Hamlin Shale) 

Permian : Northeastern Kansas and southeastern Nebraska. 

Original reference: R. C. Moore and G. ~- Condra, Oct. 1932, Revised classi
fication chart of Pennsylvanian rockB of Kansas and Nebraska. 

R. C. Moore, 1936, Kansas Geol. Survey Bull. 22, p. 50 (fig. 12). Permian. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petro·leum GeologiS'ts Bull., 
v. 40, no. 9, p. 2274 (fig. 1). Rank reduced to bed in Hamlin shale herein 
reduced to member status in Janesville shale (new). Wolfcamp series. 

Type locality: Oak Farm southwest of Salem, N'E14 sec. 9, T. 1 N., R. 15 E., 
Richardson County, Nebr. 

774-954-vol. 2-'66--85 



2792 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Oak Spring Group 
Oak Spring Formation 

Eocene to Pliocene or younger: Southern Nevada. 

M. S. Johnson and D. E. Hibbard, 1957, U.S. Geol. Survey Bull. 1021-K, 1'· 
367-369, pls. 32, 33. White and light-colored tuff with interbedded and 
capping layers o;f dark-colo1~ed rhyol'ite, dacite, lrutite, and 1basal•t. Few 
sedimentary rocks near base which include some fanglomeratic deposits, 
well-cemented gravels, and cream to light-gray marly limestone beds. 
Thickness at Oak Spring Butte about 2,000 feet; thicker sections to 
south. 

C. M. Tschanz, 1960, U.S. Geol. Survey Prof. Paper 400-B, p. B293-B295. 
Upper part of basal limestone of Oak Spring in Nye County contains 
fossil fish, FwruZulus, that is restricted to Pliocene and Quaternary. The 
fish occurs 150 feet above base of exposed sequence. Lower part of this 
limestone is similar to Miocene limestone in Lincoln County and contains 
poorly preserved gastropods which have been dated as late Tertiary, 
possibly Miocene. This suggests that limestone of Oak Spring ~ay be 
partly Miocene and partly Pliocene and that lower part is correlative 
with widespread Miocene limestone in Lincoln and Clark Counties. 

U.S. Geological Survey currently classifies the Oak Spring as a group and 
designates age as Eocene to Pliocene or younger on basis of study now 
in progress. 

Named from exposures at Oak Spring Butte, Atomic Energy Commission 
Nevada proving grounds area, Nye and Clark Counties. 

Oakville Sandstone1 

Oakville Formation (in Fleming Group) 
Miocene: Southwestern Texas. 
Original reference: E. T. Dumble, 1894, Jour. Geology, v. 2, p. 556-559. 
B. C. Renick, 1936, Texas Bur. Econ. Geology Pub. 3619, p. 75, 80, table 2. 

Formation consists o.f lower Oakville, 65 feet thick, and middle Oakville, 
20 to 60 feet 'thick, with MouLton sandstone member (new) at base . 
. Overlies Catahoula formation. 

A. W. Weeks, 1945, Am. Assoc. Petroleum Geologi·sts Bull., v. 29, no. 12, p. 
1722-1724. Formation included in Fleming group. Unconformably over
lies Catahoula formation; unconformably underlies Cuero formation 
(new). Miocene, probably upper. 

J. H. Quinn, 1952, Texas Univ. Bur. Econ. Geology Rept. lnv. 14, p. 5-6. 
Fauna apparently Arikareean. 

Named for Oakville, Live Oak County. 

Oat Gulch Shale 

Upper Cretaceous: 'Vestern California. 
L. I. Briggs, 1953, California Div. Mines Bull. 167, p. 31. Mentioned in 

discussion of Panoche formation in Ortigalito Peak quadrangle. Name 
credited to Bennison (1941, unpub. map of late Upper Cretaceous 
deposits south of San Luis Creek, Merced and Fresno Counties). 

Oberlin Formation 
Pleistocene: Southwestern Louisiana. 
J. A. Doering, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 8, p. 

1830-1831. Name given to the Pleistocene formation, intermediate in 
age between the Lissie and Eunice (new). Unit has been referred to as 
the lower Beaumont. 
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Covers surface of :phy,siographic unit ex,tending northeastward from Kinder, 
through Oberlin and Oakdale, La., to edge of Red River Valley. 

Obispo Breccia1 

Age ( ? ) : Panama. 

Original reference: E. Howe, 1008, Am. Jour. Sci., 4th, v. 26, p. 213. 

Obispo Limestone1 or Formation 

Oligocene: Panama. 

Original reference: E. Howe, 1907, Isthmian Canal Oomm. Ann. Rept. 1907, 
p. 108-138. 

S. M. Jones, 1950, Geol. Soc. America Bull., v. 61, no. 9, p. 894 (chart), 898 
(table). Thickness of formation 2,500 feet in Gatun Lake area where it 
underlies Las Oascadas formation and base is not exposed. Underlain 
by Gatuncillo formation west of Madden basin only. 

W. P. Woodring, 1957, U.S. Geol. Survey Prof. Paper 306-A, p. 31. Vol
canic rocks now included in Bas Obispo formation and Las Oascadas 
agglomerate were named Obispo formation or breccia by Howe (1907). 
Emendation to Bas Obispo formation and splitting off of younger part as 
Las Oascadas agglomerate were proposed by MacDonald (1913, Isthmian 
Geology, Isthmian Canal Oomm. Ann. Rept. 1913, App. S., p. 564-582). 

Northern Gaillard Out area, Canal Zone. 

Obispo Tuff Member (of Monterey Formation) 

Mioce!,}e, lower: Southern California. 

M. N. Bramlette, 1946, U.S. Geol. Survey Prof. Paper 212, p. 22-23, pl. 2. 
Name applied to tuff bed forming basal part of the Monterey in San 
Luis Obispo and Santa Barbara Counties. Tuff, which is several hundred 
feet thick, is composed chiefly of vitric shards. Overlies a dark mud
stone (Rincon formation?). 

Well exposed on east side of San Luis Obispo Creek about 4 miles south 
of San Luis Obispo, San Luis Obispo County. 

Obregon Formation (in Thrifty Group) 

Pennsylvanian (Cisco Series) : North-central Texas. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull ., v. 24, no. 1, p. 
66 (fig. 1), 91. Name applied to the 125 feet (more or less) of shales 
with lenticular limestone, sandstone, conglomerate, and coal members 
underlying Pennsylvanian-Permian boundary (herein placed at discon
formity in Harpersville formation above Waldrip-Newcastle coal zone 
and be1ow Sohwagerina-bearing "Waldrip limestone No. 3") and overly
ing Chaffin formation redefined. "Harpersville" beds below systemic 
boundary are assigned to Obregon and Chaffin formations of Thrifty 
group and those above boundary to Saddle Creek formation of expanded 
Pueblo group. 

Named from Obregon Switch on the Gulf, Colorado, and Santa Fe Railroad, 
6 miles east of Santa Anna, Coleman County. 

O'Brien Creek Formation 
Eocene ( ? ) : Northeastern Washington. 

Hunting Geophysical Services, Inc., 1960, in Washington Div. Mines and 
Geology Rept. Inv. 20, p. 5, 6. Formation is what Umpleby (1910, Wash
ington Geol. Survey Bull. 1) called dacite flow conglomerate and Calkins 
and others (1959, U.S. Geol. Survey .open-file map) called tuffaceous 
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shale, sandstone, and conglomerate. In many places tuffaceous sand
stone contains black argillite chips ; some conglomerate contains granodio
rite boulders presumably from Cretaceous ( ?) batholith. Calkins and 
others (1959) have assigned Eocene(?) age to this formation. Republic 
quadrangle and part of Aeneas quadrangle were mapped by Muessig and 
Quinlan (1959, U.S. Geol. Survey open-file map). 

Report discusses parts of Okanogan and Ferry Counties. 

Observatory Hill Quartz Porphyry1 

Precambrian (pre-Huronian?) : Central southern 'Visconsin. 

Original reference: R. D. Irving, 1877, Geology Wisconsin, v. 2, p. 519. 

Occurs 6 miles north of outcrop of Marcellon quartz porphyry, in SE';i 
sec. 7, town of Buffalo, Marquette County. 

Oatka Beds1 

Oatka Shale or Water lime (in Bertie Group) 

Upper Silurian: Western New York. 

Original reference: G. H. Chadwick, 1917, Geol. Soc. America Bull., v. 28, p. 
173-174. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser. 1. Oatka shale, or waterlime, is basal formation of 
Bertie group. Underlies Falkirk dolomite; overlies Camillus shale. 
Eastern equivalent of Oatka waterlime not certain. Shown on chart as 
representing more calcareous and dolomitic phase of upper Camillus 
though it is equally as probable that the Oatka may be facies of the 
Fiddlers Green. Should latter relationship prove correct, the Oatka 
should form base of Murderian stage (new). Note on occurrence. 

Known only from Murder Creek at Akron, Tonawanda Creek at Indian 
Falls (Medina quadrangle), Black Creek at Morganville (Albion quad
rangle), and Oatka Creek at North Leroy (Bergen quadrangle). 

Oatka Creek Shale Member (of Marcellus Shale) 1 

Middle Devonian: Central and western New York. 

Original reference: G. A. Cooper, 1930, Am. Jour. Sci., 5th, v. 19, p. 130-131. 

R. G. Sutton, 1951, Rochester Acad. Sci. Proc., v. 9, nos. 5-6, p. 357-358, pl. 
1. Named by Cooper as upper member of Marcellus ·from Cayuga Lake 
westward to Seneca Lake, being overlain by Mottville member of Skan
eateles shale, and underlain by Cherry Valley limestone member of Mar
cellus. To west of Seneca Lake, comprises all of Marcellus. In Batavia 
quadrangle only upper part of member is exposed. Underlies Stafford 
limestone member of Skaneateles. 

Type section: Below Main Street bridge over Oatka Creek at LeRoy, 
Genesee County. 

Oatman Andesite1 

Tertiary, middle or upper: Northwestern Arizona. 

Original references: E'. L. Ransome, 1923, U.S. Geol. Survey Bull. 743; 
Carl Lausen, 1931, Arizona Bur. Mines Bull. 131, Geol. Ser. 6, p. 31, map. 

Exposed north of Oatman, Mohave County. 

Oatman Creek Granite1 

Precambrian : Central Texas. 

Ofiginal reference : H. B. Stenzel, 1932, Geol. Soc. America Bull., v. 43, no. 
1, p.144. 
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V. E. Barnes, [1952?], Geologic map of the Hilltop quadrangle, Gillespie, 
Llano, and Mason Counties, r:rexas (1.31,680) : ':Pexas Univ. Bur. Econ. 
Geology. Granite provisionally classed at Oatman Creek crops out in 
northeastern part of quadrangle and has been intruded between Pack
saddle schist and Town Mountain granite. 

Virgil Barnes, Frederick Romberg, and ,V. A. Anderson, 1954, Internat. 
Geol. Cong., 19th, Algiers 1952, Comptes rendus, sec. 9, pt. 9, p. 153. 
Town Mountain granite invaded already deformed metasediments [Valley 
Spring gneiss and Packsaddle schist] and was followed by Oatman 
Creek granite, Siximile granite, and Llanite, latter being youngest. 

Occurs on Llano uplift, Mason County. 

tOcala Group1 

Eocene : Florida and Georgia. 

Original reference: ·w. H. Dall, 1892, U.S. Geol. Survey Bull. 84, p. 331. 
Type locality: Ocala, Fla. 

Ocala Limestone1 (in .Jackson Group) 

Oca'la Group 

Eocene, upper: Northern and northwestern Florida, southern Alabama, 
and southern and western Georgia. 

Original reference: vV. H. Dall, 1892, U.S. Geol. Survey Hull. 84, p. 103, 157, 
331. 

C. W. Cooke and H. K. Shearer, 1918, U.S. Geol. Survey Prof. Paper 120-C, 
51-56. Includes Tivola tougue. 

P. L. Applin and E. R. Applin, 1944, Am. Assoc. Petroleum Geologists Bull., 
v. 28, no. 12, p. 1683-1686. Two-fold faunal division recognized. Upper 
member is typical Ocala seen at outcrop on Ocala uplift. Lower mem
ber, not known on outcrop, is light cream-colored limestone, commonly 
harder than upper member, genemlly highly calcitic and ordinarily 
composed of molds of small miliolids. Overlies Avon Park limestone 
(new). Upper Eocene. 

C. W. Cooke, 1945, Florida Geol. Survey Bull. 29, p. 56. Ocala transgresses 
beveled surface of Avon Park, Tallahassee, and Lake City limestones. 
Top of Ocala was land surface before younger marine deposits were laid 
down. Ocala is overlain by Marianna limestone, Byram limestone, and 
Suwannee limestone, or Hawthorn formation. 

R. 0. Vernon, 1951, Florida Geol. Survey Bull. 33, p. 156-171. Restricted 
by separation of thickness of about 80 feet from base, which is Moodys 
Branch formation. Underlies Suwannee limestone. As restricted in this 
report, includes marine limestone of peninsular Florida of upper Jackson 
age that contains high percentage of specimens of larger foraminifers, 
Lepidocyclina, H eterostegina, and various camerinids, as developed in 
Polk and adjacent counties in well penetrations. Base of this interval 
is exposed at type locality where formation is massive coquina. Thickest 
exposure is at Crystal River Rock Co., quarry in SW 1,4 T. 19 S., R. 18 
E., Citrus County, where minimum of 107.9 feet of unit is exposed. 

W. C. Holland, JJ. W. Hough, and G. E. Murray, 1952 Louisiana Dept. 
Conserv., Geol. Bull. 27, pl. 13. Ocala group used on diagram to include 
Moodys Brauch and Ocala (restricted) of Vernon. 

H. S. Puri, 1953, (abs.) Jour. Sed. Petrology, v. 23, no. 2 p. 130·. Rank 
raised to group. Includes all calcareous sediments of Jackson stage in 
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Florida. Comprises (ascending) Inglis, Williston. and Crystal River 
(new) formations. 

H. S. Puri, 1957, Florida Geol. Survey Bull. 38, 248 p. Group comprises 
(ascending) Inglis, Williston, and Crystal River formations. Because 
"Ocala limestone" at type locality has been quarried and type section 
destroyed and exposures in vicinity of Ocala represent only about 40 feet 
of sediments (basal section in most pits belongs to Williston member) 
cotype locality is herein designated. Thickness about 70 feet at cotype 
locality. Foraminifera described. Faunizones listed. 

J. F. L. Connell, 1958, Southwestern Louisiana Jour., v. 2, no. 4, p. 321, 323, 
327, 329-336. Described in Georgia where it is basal unit of Jackson 
group. Underlies Barnwell formation. In this report, Tivola is classed 
as a member of the Ocala. 

W. J. Carr and D. C. Alverson, 1959, U.S. Geol. Survey Bull. 1092, p. 8-9. 
Ocala limestone, as used in 1this report, includes all rock's of la1te Eoc-ene 
age in west-central Florida. Average thickness on outcrop 150 feet. 

Type locality: Ocala, Marion County, Fla. Ootype locality: Zuber pit of 
Cummer Lime and Manufacturing Co., in SE~NW~ sec. 11, T. 14 S., R. 
21 E., Marion County, Fla. 

O'Carroll Member (of Martin Limestone) 

Devonian : West-central Arizona. 

S. L. Tainter, 1948, U.S. Bur. Mines Rept. Inv. 4293, p. 5. Referred to only 
as the O'Carroll bed, lowest member of Martin limestone. 

In Banner mining district, T. 4 S., R. 16 E., southwestern corner of Gila 
County. 

i·ocate Sandstone 

Jurassic: Northeastern New Mexico and southeastern Colorado. 

G. 0. Bachman, 1953, U.S. Geol. Survey Oil and Gas Inv. Map OM-137. 
Gray medium to massive somewhat cross-laminated sandstone about 50 
feet thick; overlies Naranjo formation (new). Underlies Wanakah for
mation. 

G. H. Wood, Jr., R. B. Johnson, and G. H. Dixon, 1957, U.S. Geol. Survey 
Bull. 1051, p. 15-16. Geographically extended into Las Animas County, 
Colo. Thickness 30 to 60 feet in Sangre de Cristo Mountains. Con
formably overlies Sangre de Cristo formation; underlies Wanakah ( ?) 
formation. 

R. B. Johnson, 1959, U.S. Geol. Survey Bull. 1071-D, p. 95. Name aban
doned in northeastern New Mexico and southeastern Colorado. Name 
Entrada used for unit throughout area. 

Named for exposures on Ocate Creek about 1% miles east of Octate, Mora 
County, N. Mex. 

Occoquan Granite1 

Precambrian: Northeastern Virginia. 
Original reference : J. T. Lonsdale, 1927, Virginia Geol. Survey Bull. 30. 
Exposed on Occoquan Run, from Occoquan village to forks of Bull Run, 

Prince William County. 

Oceana Limestone (in Kanawha Formation1 or Group) 
Pennsylvanian: Southern West Virginia. 
Original reference : R. V. Hennen and R. M. Gawthrop, 1915, West Virginia 

Geol. Survey Rept. Wyoming and McDowell Counties, p. 164. 
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H. R Wanless, 1939, Geol. Soc. America Special Paper 17, p. 62, 97. In 
lower part of Kanawha group. 

Exposed one-half mile north of Oceana, Oceana di~trict, ·wyoming County. 

i"Ocheesee Beds1 

Miocene, lower : Western Florida. 
Original reference: W. H. Dall, 1892, U.S. Geol. Survey Bull. 84, p. 105, 

112, 157, 158, 331. 

·wen developed at Ocheesee, Jackson County. 

Ochelata. Group 

Ochelata Formation1 

Ochelata Member,_ (of Ramona Formation) 

Pennsylvanian (Missouri Series) : Northeastern, central northern, and 
central Oklahoma. 

D. W. Ohern, 1910, Oklahoma State Univ. Research Bull. 4, p. 38, table, 
geol. map. Term Ochelata is appliE~d to middle member of Ramona for
mation. Consists largely of shale, but persistent sandstone, varying in 
thickness from 5 to 12 feet. lies somewhat above middle of shale. Aver
age thiclmess about 85 feet. Overlies Dewey limestone member; under
lies Avant limestone member. 

R. C. Moore and others, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field 
Trip, p. 40 (table), 42-43. Name Ochelata was introduced as strati
graphic term by Ohern (1910) for beds between Dewey and Avant lime
stones; subsequent usage (Gould, 1H25, Oklahoma Geol. Survey Bull. 35) 
has extended its application to include all strata above Dewey and 
beneath Nelagoney formation. Since base of Nelagoney coincides with 
Missouri-Virgil boundary, Ochelata beds comprise upper Missouri de
posits of northern Oklahoma. Term Ochelata is here used as group, and 
its application extended slightly into Kansas on north and to north
eastern flank of Arbuckle Mountains on south. JJower boundary defined 
at base of Chanute shale, which corresponds to top of Drum limestone 
where this rock is present; in places where Drum is absent, basal 
Chanute sandstone may extend downward a varying distance below 
Drum horizon. Upper boundary is defined to coincide with Missouri
Virgil disconformity. Disconformable above Skiatook group. 

l\f. C. Oakes, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 4, p. 718 
(fig. 3), 720 ( ta1ble 1), 725-730. In Oklahoma, group comprises (ascending) 
Chanute shale, lola formation, W•ann formation (revived, restricted, 
redefined), Tor·pedo sandstone, •shale, Birch Creek limestone, and strata 
tentatively referred to 'Veston sha·le of Kansa·s section. Overlies Skiatook 
group. 

M. C. Oalms, 1952, 01\:la·homa Geol. Survey Bull. 69, p. 74-95, pl. 1; 1959, Okla
homa Geol. Survey Bull. 81, p. 28-42. Group includes (a'Scending) Ohauute 
formation, lola forma•tion, " 7ann for,mwtion, Barnsdall, and Tallant forma
tions. It was elearly the intent of Moore and others (1937) that Ochelata 
group extend up to base of Virgil series, wherever that might be. Specifi
cally, they extended it up only to base of Nelagoney formation, whose basal 
member, according to Gould (1925), is BigheaDt sandstone, and ba•se o.f 
Bighear:t was then thought to be base of Vi·rgil series in northern Oklahoma. 
R1~cent •studies have shown that base of Virgil is higher in section, and Big
heart sandstone is here included in Ochela:ta group as basal member of 
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Tallant formation. ·Tal1lant .formation is unconformalbly overlai11 by basal 
Virgil rocks. Across Osage County, Tal1a111t is overlain by Cheshewalla 
sandstone, 1basal member of Vamoosa formation. 

Named for Ochelata, Washington County. 

Ochoa Series 
Upper Permian: New Mexico and Texas. 

J. E. Adams and others, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, 
no. 11, p. 1676-1677. Proposed for fourth and uppermost division of 
Permian. Series is designated to include all upper Permian sediments of 
post-Guadalupe age. Consi•sts la·rgely of evaporites and attains subsur
face thickness of more than 4,000 feet. Four subdivisions recognized : 
Lower Castile, Upper Castile, Rustler, and Dewey Lake. Lower Castile 
is confined to Delaware basin, where it rests on Delaware Mountain 
sandstone. Basal conglomerate present in places. Outside Delaware 
basin, upper Castile overlaps onto and rests unconformably on beds of 
Guadalupe age. 

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, p. 
662-663, pl. 2. Tessey limestone included in Ochoa series. 

J. E. Adams, 1944, Am. Assoc. Petroleum Geologists Bull., v. 28, no: 11, p. 
1596-1625. Formations included in Ochoa are (ascending) Castile, 
Salado, Rustler, and Dewey Lake. 

G. V. Cohee, 1960, Am. Assoc. Petroleum Geologists Bull., v. 44, no. 9, p. 
1578-1579. U.S. Geological Survey has adopted a two-fold subdivision of 
the Permian (Lower and Upper series and Early and Late epochs). 
These subdivisions coincide as nearly as possible with those recognized 
in type Permian and are drawn according to existing concepts of biotic 
correlation with type sequence. Reference sequence for United States is 
Permian outcrops of northwestern Trans-Pecos Texas where approximate 
faunal boundary is taken as that between Cherry Canyon and Bell 
Canyon formations which are encompassed by Guadalupe series. Bound
ary also falls between Word and Capitan formations as recognized in 
Glass Mountains area. Ochoa series is Upper Permian. 

Named for Ochoa post office in T. 24 S., R. 34 E., Lea County, N. Mex. 
Outcrops of beds of Ochoa age are found in Eddy County, N. Mex., and 
Culberson County, Tex.; these outcrops are not representative of thick 
sequence found in subsurface type locality. Type section has been 
penetrated by many wells. 

Ochoco Formation, Andesites or Lavas 

Pliocene, upper, or later : Central Oregon. 

'V. D. ·wilkinson, [1939], Geologic map of Rotmd Maintain quadrangle 
(1 :96,000) : Oregon Dept. Geo•logy and Mineral Industries. Name used 
to designate series of lava flows which lie disconformably above Rattle
snake (?) formation. Described as andesi,tes and gray olivine basa.lts. 
Lavas were poured out over Columbia River basalts, Mascall and Rattle
snake ( ? ) formation~. 

E. T. Hodge, 1940, Oregon State Coli. Studies in Geology, Mon. 3, p. 21-22. 
Thickness 10 to 50 feet. 

Occurs throughout eastern and northeastern part of Round Mountain area, 
Crook County, and in Dayville quadrangle along flank of Wolf Mountain. 

Ochre Mountain Limestone1 

Upper Mississippian: Western Utah. 
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Original reference: T. B. Nolan, 1930, Washington Acad. Sci. Jour., v. 20, 
no. 17, p. 421-432. 

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, p. 135, 
chart 5 (column 30). Meramecian and Chesterian. Occurs above 'Vood
man limestone and below Manning Canyon shale. 

H. R. Cramer, 1954, Dissert. Abs., v. 14, no. 10, p. 1681. Discussion of coral 
zones in Mississippian of Great Basin area. Great Blue limestone, which 
is stratigraphically and lithologically similar to more properly though 
later named Ochre Mountain limestone, is dropped. 

As originally defined included Herat Shale Member. 

Named for expo~ures on Ochre Mountain, Gold Hill region. 

Ocoee Series 

Ocoee Group1 

Precambrian : Eastern Tennessee, northwestern Georgia, and western North 
Carolina. 

Original reference: J. M. Safford, 1856, Geol. reconn. Tennessee, 1st Rept., 
p. 149, 151-152. 

G. ·w. Stose and A.· J. Stose, 1944, Am. Jour. Sci., v. 242, no. 8, p .. 401-416. 
Ocoee series, as interpreted in this paper, forms continuous belt which 
extends from southwest end of Buffalo Mountain, Tenn., southwestward 
across southern Tennessee, North Carolina, and Georgia. Length of belt 
to Alabama State line is about 250 miles. It varies in width from 21h 
miles at northeast end to maximum of 25 miles in area southeast of 
Chilhowee Mountains. Talledega series of Alabama is correlated with 
entire belt of Ocoee series as defined in this paper. Late Precambrian. 

G. ,V. Stose and A. J. Stose, 1946, (abs.) Geol. Soc. America Bull., v. 57, 
no. 12, pt. 2, p. 1233 ; 1949, Geol. Soc. America Bull., v. 60, no. 2, p. 
267-320. Ocoee series divided into four major units which are correlated 
from northern North Carolina to western Georgia, with a fifth forma
tion present only in Murphy ~yncline. Units are (ascending) Hurricane 
graywacl{e (new), Great Smol{y quartzite, Nantahala slate, Big Butt 
quartzite, and Valleytown formation. Series does not resemble Lower 
Cambrian Chilhowee group which it overrides nor any other Lower 
Cambrian facies. Series is stratigraphically overlain by Lower Cam
brian Unicoi formation and is late Precambrian. 

P. B. King, 1949, Am. Jour. Sci., v. 247, no. 8, p. 627, 629 (fig. 8), 631 (table 
4), 632-643. Series was named by Safford (185G). Keith, in his subse· 
quent folio work in area did not use term and preferred to speak of 
sequence in terms of component formations. However, term Ocoee is 
desirable, because whole unit is more distinctive than its component 
parts and because it differs greatly in its gross features from adjacent 
rock units. In this report, Ocoee is classed as a provincial series, probably 
belonging to late Precambrian. It is comparable to such other Precam
brian provincial series as Keweenawan, Belt, and Grand Canyon. Can 
be subdivided locally into a number of formations. Tentative interpre
tation of sequence in northeast part of Great Smoky Mountains includes 
(1) fine-grained sandstone, with interbedded siltstone and slate; (2) 
Great Smoky conglomerate; (3) Nantahala slate (in mountain area) and 
Pigeon siltstone (north of mountains) ; and ( 4) Sandsuck shale. Base 
not exposed in Great Smoky Mountains; equivalent ueds near Big 
Pigeon River rest on Max Patch granite and Cranberry gneiss. Underlies 
Chilhowee group of which Cochran conglomerate is lowest formation. 
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Pigeon siltstone is here used for Stose and Stose's term Hurricane gray
wacke. 

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 9, p. 947-
966. Series, in Great Smoky Mountains: is probably 30,000 feet or more 
thick. Lies unconformably on basement of earlier Precambrian granitic 
and gneissic rockf'l, and on northwest side of mountains is overlain by 
Cochran formation, or basal unit of Chilhowee group, which is of Cam
brian and Precambrian ( '?) age. South af mountains, series i,s overlain 
by rocks of Murphy marble belt; here, top of series is placed tentatively 
at base of Nantahala slate. Series is divisible into three broad units of 
regional extent and contrasting lithologic character, which are herein 
designated groups and named Snowbird, Great Smoky, and Walden 
Creek (new). Groups consist of local intergrading and intertonguing 
formations and have complex stratigraphic and structural relations. 
Series is split by major thrust faults into three sequences, a southern, 
central, and northern, none of which contains more than two groups of 
the series. Series also includes unclassified formations, Cades sandstone, 
Rich Butt sandstone (new), and rocks of 'Vebb Mountain and Big 
Ridge. 

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re
sources Bull. 71, p. 32-37; J. L. Stuckey, 1958, Geologic map of North 
Carolina (1 :500,000) : North Carolina Div. Mineral Resources. Series 
in North Carolina divided into (ascending) Snowbird formation, Great 
Smoky conglomerate, Nantahala slate, and Sandsuck shale. Age designa
tion of Nantahala questionable, but it is mapped in Ocoee series because 
present knowledge of formation in North Carolina does not warrant 
assigning it to Cambrian. 

Named for exposures along narrows of Ocoee River, Polk County, Tenn. 

Oconee Creek zone1 

Precambrian: Northwestern South Carolina. 

Original reference: E. Sloan, 1905, South Carolina Geol. Survey geognostic 
map of South Carolina, advance copies ; published in 1908 in South 
Carolina Geol. Survey, ser. 4, Bull. 2; 1907, Summary of mineral re
sources of South Carolina, p. 6, 8, 12. 

Named fo'r exposures on Oconee Creek. 

Ocotillo Conglomerate 

Pliocene, upper, or Pleistocene, lower: Southern California. 

T. W. Dibblee, Jr., 1954, California Div. Mines Bull. 170, chap. 2, p. 23 
(fig. 2), 24, pl. 2. Composed of gray granitic-pebble conglomerate. 
Overlies Borrego lacustrine clays, and, together with Brawley lake bed 
facies into which the conglomerate grades, forms youngest unit of 
Cenozoic in Imperial Valley. At type section, about 800 feet thick and 
conformable upon Borrego clays; near Ocotillo and eastward on south 
flank of San Felipe Hills anticlinorium, about 1,000 feet thick and con
formable upon Borrego clays; northeastward from Ocotillo, overlaps 
Palm Spring and Imperial formations. In Mecca Hills south of San 
Andreas fault conglomerate ranges in thickness from knife edge to 900 
feet and is unconformable on older formations; west of fault, about 
2,500 feet thick and overlies Palm Spring red beds; in Indio Hills, about 
2,100 feet thick and lies unconformably on Canebrake (new), Palm 
Spring, and Imperial formations and shows northwestward overlap. 
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Type section : In northern part of Borrego Badlands northeast of Borrego, 
Imperial County. Named for exposures near Ocotillo. 

Ocotillo Silt Member (of Tansill Formation) 
Permian (Guadalupe) :New Mexico and Texas. 

West Texas Geological ·Society, 1940, West Texas Geol. Soc. Guidebook 
Fall Field Trip, Sept. 1940, op. 7, 14. fig. 2; R. K. DeFord and G. D. Riggs, 
1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 9, p. 1717, 1718, 1719, 
1722. Consists of sand marl, buff-gray magnesium limestone, and silt in 
upper part of formation. Thickness 13lh feet at type locality of Tansill. 

Named from Ocotillo Hills, prominent topographic feature northwest of 
Carlsbad, N. Mex. Member traceable over long distance on surface and 
in subsurface. 

tOcoya Creek Beds1 

Miocene, middle : Southern California. 

Original references: H. W. Turner, 1894, Am. Geologist, v. 13, p. 239; 
1894, U.S. Geol. Survey 14th Ann. Rept., pt. 2, p. 461. 

Occur on Ocoya or Pose Creek, Kern County. 

tOctoraro Schise of Phyllite 

Paleozoic ( ?) : Southeastern Pennsylvania. 

Original reference: F. Bascom, 1909, U.S. Geol. Survey Geol. Atlas, Folio 
162. 

E. H. Watson, 1957, Geol. Soc. America Guidebook Atlantic City Mtg., 
p. 158, 161, 164. Wissahickon ( Octoraro) phyilite is here considered 
probably Paleozoic. 

Named for exposures in banks of Oetoraro Creek between Lancaster and 
Chester Counties. 

Oddie Rhyolite1 

Pliocene (?) : Central Nevada. 

Original reference: J. E. Spurr, 1905, U.S. Geol. Survey Prof. Paper 42, 
p. 49, map. 

H. G. Ferguson, S. W. Muller, and S. H. Cathcart, 1953, Geology of Coaldale 
quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map [GQ-23]. De
scribed in Coaldale quadrangle where it consists of intrusive masses, 
dikes, and flows of rhyolite, quartz-latite, and dacite approximately con
temporaneous with Esmeralda formation. Thickness of flows nowhere 
over a few hundred feet. As used here, formation includes Brougher 
dacite of Spurr. Lower Pliocene (?). 

H. G. Ferguson and S. H. Cathcart, 1954, Geology of the Round Mountain 
quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map [GQ-40]. De· 
scribed in Round Mountain quadrangle, where it consists of rhyolite and 
quartz latite intrusive into sediments of Esmeralda formation and flows 
overlying Esmeralda. In Manhattan report (Ferguson, 1924, U.S. Geol. 
Survey Bull. 723), intrusive rhyolite cutting the Esmeralda was described 
as Maris rhyolite and quartz latite flow conformably above the sediments 
as uppermost member of Esmeralda, but. because these accord closely 
in lithology and age relations with Oddie rhyolite (including Brougher 
dacite) of Tonopah district (Spurr, 1905), older name is retained. 
Pliocene ( ?) • 

Makes up Mount Oddie and Rushton Hill, Tonopah district. 
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Odee Formation 

Pleistocene: Southern Kansas and northern Oklahoma. 

H. T. U. Smith, 1940, Kansas Geol. Survey Bull. 34, p. 100-108. Composed 
principally of silt and clay, or of their indurated equivalents; numerous 
thin beds of fine sand are present, some locally cemented to form a 
hard rock, and fewer beds of sand and gravel; contains a single bed of 
diatomaceous marl. Maximum exposed thickness about 300 feet; thick
ness at typical exposure in sec. 35, T. 34 S., R. 29 W., 94 feet, beds are 
essentially horizontal and undisturbed and base in concealed. Forma
tion seems to represent alluvial or lacustrine fill in an irregular basin, 
partly erosional partly deformational, in the Ogallala. Underlies Qua
ternary beds, locally with angular unconformity with dips as steep as 
27° 

J. C. Frye and C. W. Hibbard, 1941, Kansas Geol. Survey Bull. 38, p. 413. 
Odee formation bas not proved to be satisfactory unit for field mapping 
and is here included in Meade formation (redefined). 

C. W. Hibbard, 1949, Michigan Univ. Mus. Paleontology Contr., v. 7, no. 4, 
p. 77-79. Restricted to scattered deposits of basin filling of local origin; 
study of vertebrate fossils from these deposits indicates age is post
Crooked Creek. Smith did not state type locality ; hence, it is here 
designated. 

J. C. Frye and A. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 110. 
Included in list of locally named units which are properly classed at 
least in part as Sanborn formation. 

Type locality : In sec. 35, T. 34 s., R. 29 W., Cimarron Township, Meade 
County, Kans. Also exposed along Cimarron Valley in northern Beaver 
County, Okla. 

Odell Shale (in Chase Group) 

Odell Shale (in Sumner Group) 1 

Permian: Southeastern Nebraska and eastern Kansas. 

Original reference: G. E. Condra and J. E. Upp. 1931, Nebraska Geol. Sur
vey Bull. 6, 2d ser., p. 59. 

R. C. Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey Bull. 
52, p. 163. Reallocated to Chase group. Underlies Krider limestone 
member of Nolans limestone; overlies Cresswell limestone member of 
Winfield limestone. Thickness 20 to 40 feet, average 30 feet. Wolfcamp 
series. 

Type locality: Ravines and highway cuts one-eightl;l mile south and 2~ 
miles east of Odell, Gage County, Nebr. 

Odenville Limestone1 

Lower Ordovician: Northern central Alabama. 

Original reference : Charles Butts, 1926, Alabama Geol. Survey Spec. Rept. 
14, p. 99, map. 

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull., v. 65, no. 3, 
chart 2 (column 41). Shown on correlation chart above Newala lime
stone and below Mosheim limestone. 

Well exposed on north side of Seaboard Air Line Railway about one-third 
mile east of Odenville, St. Clair County. 
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0 gall ala Formation1 

Ogallala Group 
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Pliocene: Western Nebraska, northeastern Colorado, western and central 
Kansas, eastern New Mexico, western Oklahoma, northwestern Texas, 
and southeastern Wyoming. 

Original reference: N. H. Darton, 1898, U.S. Geol. Survey 19th Ann. Rept., 
pt. 4, p. 732-742. 

F. W. Johnson, 1936, Am. Jour. Sci., 5th, v. 31, p. ,467-473. Formation di
visible into "cap rock bed," Burge sands, and Valentine beds. 

A. L. Lugn, 1938, Am. Jour. Sci., 5th, v. 36, no. 213, p. 220-227. Group in 
Nebraska comprises (ascending) Valentine formation, 175 to 225 feet; 
Ash Hollow formation, 100 to 250 feet; Sydney gravel, 15 to 50 feet; 
Kimball formation (new), 30 to 40 feet. Unconformably overlies Hem
ingford group (new). Pliocene. 

H. T. U. Smith, 1940, Kansas Geol. Survey Bull. 34, p. 39-94. Unit herein 
named Rexroad has been mapped as Ogallala, and some beds are indis
tinguishable from Ogallala. 

J. C. Frye and C. W. Hibbard, 1941, Kansas Geol. Survey Bull. 38, pt. 13, 
p. 404-410. Formation is 60 to 375 feet thick in Meade basin. Overlies 
Laverne .formation; ·underl'ies Meade formakion. l\i'iddle Pliocene. Beds 
called Rexroad by Smith (1940) are herein designated Rexroad member 
of Ogallala. 

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 20. Forma
tion, in Kansas, comprises (ascending) Valentine, Ash Hollow, and Kim~ 
ball members. Maximum thickness 350 feet. Overlies Pierre shale ; 
underlies Meade formation in some areas and in others Sanborn forma
tion. 

J. C. Frye and A. B. Leonard, 1957, 'I'exas Univ. Bur. Econ. Geology Rept. 
Inv. 32, p. 7-20; 1959, Texas Univ. Bur. Econ. Geology Rept. Inv. 39, 
p. 443. In Texas High Plains, Armstrong and Howard Counties, Pliocene 
Ogallala formation consists of fluviatile deposits, predominantly of sand 
but with some silt and local lenses of coarse gravel, resting on erosional 
topography with several hundred .Eeet of relief, developed on bedrock. 
Distinctive fossil seeds permit conelation of floral zones as far south 
as Howard County with subdivisions (Valentine, Ash Hollow, and Kim
ball) recognized to north in Kansas and Nebraska. Formation becomes 
thin and discontinuous to south where upland surface of High Plains 
merges with Edwards Plateau, broken by remnants of still higher sur
face developed on Cretaceous limestones. Formation is distinguished at 
top by complex "Caprock" limestone. Unconformably underlies Blanco 
formation. Neogene. 

A. J. Myers, 1959, Oklahoma Geol. Survey Bull. 80, p. 51-54. Formation, 
in Harper County, consists of beds of moderately well-sorted to poorly 
sorted sand and gravel, some of which are partly cemented by calcium 
carbonate. Thickness 0 to 35 feet. Overlies Laverne formation, but in 
no place is it in contact; underlies Meade group. Middle (Hemphillian) 
Pliocene. 

H. E. Simpson, 1960, U.S. Geol. Survey Prof. Paper 328, p. 43-45, pl. 1. 
]'ormation in Yankton area is as much as 125 feet thick in Knox County, 
Nebr., but north of Missouri River is commonly less than 10 feet thick. 
Divided into two subunits: lower consists chiefly of sand, fine gravel, and 
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orthoquartzite; and upper is composed chiefly of silty clay. Overlies 
Mobridge member of Pierre shale; separated from overlying deposits of 
Pleistocene age by sharp unconformity. 

Named for exposures around Ogallala, Keith County, Nebr. 

Ogan Clay (in Allegheny Formation) 1 

Ogan underclay member 

Pennsylvanian (Allegheny Series) : Southeastern Ohio. 

Original reference: Wilber Stout, 1927, Ohio Geol. Survey, 4th ser., Bull. 31, 
p.175-181. 

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 40, 42. Included 
in Ogan cyclothem (Allegheny series). Not present in area of this 
report, Perry County. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
7), 55. Underclay member of Ogan cyclothem in report on Athens 
County. Poorly exposed. Thickness about 1 foot. Occurs above Ogan 
shale and (or) sandstone member and below Ogan coal and below 
Zaleski marine member. Allegheny series. 

Named for exposure on Ogan farm, sec. 14, Elk Township, Vinton County. 

Ogan cyclothem 

Pennsylvanian (Allegheny Series) : Ohio. 

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 40, 42. Includes 
(ascending) Ogan shale, clay and coal, and Zaleski flint. Occurs belo'\v 

Winters cyclothem and stratigraphically above Brookville cyclothem. 
Occurs in Ohio column, but not present in area of this report, Perry 
County. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
7), 53-56. Cyclothem, although poorly exposed consists of (ascending) 
Ogan shale and (or) sandstone, Ogan coal and underclay, and Zaleski 
marine members. Occurs above Brookville cyclothem and below Win
ters ( ?) cyclothem. In this report, Allegheny series is described on 
cyclothemic basis ; 13 cyclothems are named. [For complete sequence see 
Brookville cyclothem.] 

Stout (1927) named Ogan coal and underclay rfrom exposure on Ogan 
Farm in sec. 14, Elk Township, Vinton County. 

Ogan shale and (or) sandstone member 

Pennsylvanian (Allegheny Series) : Eastern Ohio. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
7), 53-55. Member of Ogan cyclothem in report on Athens County. 
Where best exposed, consists of about 29 feet of gray silty to sandy 
micaceous fairly evenly bedded shale that occupies full interval between 
Putnam Hill member of Brookville cyclothem and Zaleski marine member 
of Ogan cyclothem. 

Stout (1927) named Ogan coal and underclay from exposure on Ogan 
Farm, sec. 14, Elk Township, Vinton County. 

Ogden Fline 

Permian : Central Kansas. 
Original reference: C. S. Prosser, 1894, Geol. Soc. America Bull., v. 6, p. 48. 

Occurs near Ogden, Riley County. 
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tOgden Quartzite,_ 

Lower and Middle Cambrian: Northeastern Utah. 

Original reference: C. King, 1876, Am. Jour. Sci., 3d, v. 11, p. 477-479. 

J. D. Forrester, 1937, Geol. Soc. America Bull., v. 48, -no. 5, p. 638. Con
formably over.lying Ophir ,shale in Uinta Mountains is 'So-called Ogden 
(Ordovician) quartzite of Weeks (1907, Geol. Soc. America Bull., v. 18, 
p. 437). This unit, believed to be of Cambrian age, is here termed Pine 
Valley quartzite. 

Named for development in Ogden Canyon. 

Ogdensburg Formation,1 

Ogden burg Member (of Tribes Hill Formation) 

Lower Ordovician: Northern New York. 

Original reference: G. H. Chadwick, 1915, Geol. Soc. America Bull., v. 26, 
p. 289,291. 

R. R. Wheeler, 1941, ( abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, 
p. 1938-1939. Rank reduced to member. 

R. R. Wheeler, 1946, Harvard Univ. Summaries of Theses 1942, p. 144. 
Uppermost member of formation in St. Lawrence Valley. Has more 
faunal similarity to Tribes Hill than to upper Beekmantown beds with 
which it has been correlated. Ov•~rlies Bucks Bridge member. 

F. M. Swartz, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 8, 
p. 1552. Limestone is about 120 feet thick in Thousand Islands region 
where it is of late Beekmantown agE~. 

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull., v. 65, no. 3, 
chart 2, column 19. Shown on chart as a dolomite unit overlying Tribes 
Hill dolomite. 

Typical sections near Ogdensburg, St. Lawrence County. 

Ogima Amygdaloid1 

Precambrian (Keweenawan) :Northe-rn Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M.G. 'Vilmarth). 

Named for occurrence in Ogima mine, Ontonagon County. 

Ogima Flow1 

Precambrian (Keweenawan) :Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M.G. Wilmarth). 

Probably named for occurrence in Ogima mine, Ontonagon County. 

Ogishke Conglomerate (in Knife Lake Group) 

Ogishke Conglomerate Member (of Knife JLake Slate) 1 

Ogishke Granite Pebble Conglomerate (in Knife Lake Series) 

Precambrian : Northeastern Minnesota. 

Original reference: A. Winchell, 1887, Minnesota Geol. Nat. History Survey 
15th Ann. Rept., p. 149, 179. 

J. T. Stark and V. G. Sleight, 1939, Geol. Soc. America Bull., v. 50, no. 7, 
p. 1032 (table 2), 1034-1035. Ogishke conglomerate or group (in Keke
quabic and Ogishkemuncie Lakes area) consists of three mappable facies. 
Each shows some lateral gradations into the other two, but there is 
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also rude vertical range with Peebles or granite facies at base, over
lain by ·west Gull or jasper facies, and Zeta Lake or granite 
porphyry facies at top. Thickness 4,800 feet. Group is unconformable 
above Dike Lake slate (new) ; underlies Knife Lake slate. Included in 
Knife Lake series. 

J. W. Gruner, 1941, Geol. Soc. America Bull., v. 52, no. 10, p. 1583 (table 1), 
1597-1601. Term Ogishke granite pebble conglomerate is herein used. 
Ogishke conglomerate should not be used in sense of basal conglomerate 
as was done in past. Clements (1903, U.S. Geol. Survey Mon. 45) in
cluded all conglomerates in Knife Lake series under term Ogishke. Stark 
and Sleight discuss belt only at type locality; there divisions are local and 
cannot be differentiated on map. In present report, Knife Lake series is 
divided into 20 members not necessarily all different chronologically; 
conglomerates appear at many horizons in series. Ogishke granite peb
ble conglomerate is listed as member 6 and rests on member 3-Disap
pointment Mountain and Moose Lake conglomerate. 

'Yell exposed on southwest shore of Ogishkemuncie Lake, Vermilion district. 

Oglesby Marble Member (of Nittany Formation) 

Lower Ordovician (Canadian) :Western Virginia. 

B. N. Cooper, 1939, Jour. Geology, v. 47, no. 5, p. 511 (footnote). Name 
applied to lower member of formation; underlies Draper member (new). 
Thickness 155 feet. 

B. N. Cooper, 1939, Virginia Geol. Survey Bull. 55, p. 17-18, pls. 1, 3, 6A. 
Formally proposed as Oglesby marble member. Composed of very fine 
grained vaughanitic limestone of various colors, pinkish- and bluish-gray 
being the predominant and persistent types. Thickness at type locality 
90 to 115 feet; here too, there is approximately SO feet of chert, dolo
mite, and limestone (also of Nittany age) below Oglesby member; on 
the geologic map these are included in the Oglesby. Type locality stated. 

Type locality : In Draper Mountain area near Oglesby School, on lane 
leading south from Lee Highway at Pulaski-Wythe County line. 

Oglesby Member (of Pecatonica Formation) 

Middle Ordovician: Northern Illinois. 

J. S. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook 
16th Ann. Field Conf., fig. 3. Shown on columnar section as underlying 
Brickeys member (new) of Mifflin formation and overlying Medusa 
member (new) of Pecatonica formation. 

In copy of guidebook used by compiler, a handwritten note states that 
Brickeys member of Mifflin formation overlies Boarman formation. Thus, 
the sequence would be (descending) Boarman, Oglesby, Medusa. 

Occurs in Dixon-Oregon area. 

Oglethorpe Formation 

Precambrian: North-central Georgia . 

.A. S. Furrcon and K. H. Teague, 1945, Georgia Geol. Survey Bull. 51, p. 35-
36, pl. 3. Thick massive layers of biotite gneiss ; medium- to thin-bedded 
fine-grained even-granular biotite gneiss, graywacke, and arkose. Over
lies Amicalola gneiss (new) in northern part of area; terminated west
ward by coarse blue quartz conglomerate. As defined here, the Oglethorpe 
is that part of Ocoee series between Amicalola gneiss and blue quartz 
conglomerate. 
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Well exposed along road between Jasper and Connahaynee Lodge and 
Mount Oglethorpe [Pickens and Dawson Counties] where a large syn
cline in these rocks forms top and western sides of the mountain. 

Ogontz Beds or Limestone 

Ogontz Member (of Stonington Beds) 1 

Upper Ordovician: Northern Michigan. 

Original reference: R. C. Hussey, 1926, Univ. Michigan Mus. Geol. Contr., 
v. 2, p. 113-150. 

R. C. Hussey, 1952, Michigan Dept. Conserv. Geol. Survey Div. Pub. 46, 
Geol. Ser. 39, p. 52. States that Ogontz beds lie above the Stonington 
but also that "this member" was deposited under relatively clear water 
conditions. 

W. H. Twenhofel, 1954, Geol. Soc. America Bull., v. 65, no. 3, chart 2 
(column 46). Shown on correlation chart as Ogontz limestone ; underlies 
Big Hill limestone; overlies Bay de Noc limestone. 

Outcrops 6 miles northwest of Ogontz, Delta County, on farm of Andrew 
Barbeau, and at other places along east shore of Little Bay de Noc for 
6% miles north of Lighthouse Point. 

Ohara Limestone 

tOhara Limestone Member1 (of Ste. Genevieve Limestone) 

Mississippian (Chesterian Series) : Western Kentucky, southern Illinois, 
and central Tennessee. 

Original reference: E. 0. Ulrich and W. S. T. Smith, 1905, U.S. Geol. Sur
vey Prof. Paper 36, p. 24, 41. 

J. M. Weller and others, 1948, Geol. Soc. America Bull.,. v. 59, no. 2, 
p. 161-162, chart 5 (columns 85, 86). Ohara limestone shown on corre
lation chart as occurring in Kentucky and Tennessee. Overlies Ste. 
Genevieve Limestone. Type Ohara consists of Levias member of Ste. 
Genevieve and Renault formation; type Gasper appears to consist of both 
Renault and Paint Creek; thus the names overlap. 

Named for Ohara, Caldwell County, Ky. The post office was for many 
years known as Cedar Hill or Cedar Bluff. 

Ohia Basalt (in Hana Volcanic Series) 

Pleistocene(?) : Maui Island, Hawaii. 

H. T. Stearns in H. T. Stearns and G. A. Macdonald, 1942, Hawaii Div. 
Hydrography Bull. 7, p. 95-96, pl. 20-B. Medium- to dark-gray olivine 
basalt with scattered phenocryst::; of feldspar. Below altitude of 600 
feet lava was· confined to eastern side of Keanae Valley and filled small 
gulch in older alluvium along west edge of Pauwalu lava (new) ; near 
highway flowed through gap in spur between Keanae and Wailuanui 
Valleys and spread across fan of older alluvium to mouth of Wailuanui 
Stream. Exposed overlying alluvium in sea cliff along west side of 
Wailuanui Bay; one branch reaches sea between Pauwalu Point and 
Keanae village. 

G. A. Macdonald and D. A. Davis in Jacques Avias and others, 1956, Lexi
que Strat. Internat., v. 6, Ooeanie, fasc. 2, p. 121. Pleistocene ( ?) . 

Named for Ohia Spring, which issues from it in Keanae Valley, east Maui. 

774-954-vol. 2-66--86 
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Ohio Shale1 

Upper Devonian: Ohio and north-central Kentucky. 

Original reference: E. B. Andrews, 1870, Ohio Geol. Survey Rept. Prog. 
1869, p. 62. 

Guy Campbell, 1946, Geol. Soc. America Bull., v. 57, no. 9, p. 859-879. Black 
shale of Kentucky has been treated as part of New Albany, Chattanooga, 
or Ohio shale by different workers. Although it is continuous with all 
three, the shale above the Trousdale east of Cincinnati arch more nearly 
conforms to characters of Ohio shale. Formations of Ohio represented 
within limits of the New Albany are Olentangy, Huron, Olmsted, Cleve
land, Bedford, Berea, and Sunbury. Lower Blackiston, upper Blackiston 
[Blackiston new in this report], and Sanderson (new) are equivalent to 
Huron, Olmsted, and Cleveland respectively.. Olentangy is basal member 
of Huron. 

J. F. Pepper, Wallace de Witt, Jr., and D. F. Demarest, 1954, U.S. Geol. 
Survey Prof. Paper 259, p. 14-16, pls. Ohio shale represents practically 
continuous deposition of black mud throughout much of Late Devonian 
time. It crops out in wide belt from Cuyahoga County, in northern Ohio, 
to Pulaski County, in southern Kentucky. In northern Ohio, this blacl{ 
shale is divided into two units, Cleveland and Huron members. Sepa
ration of Cleveland from Huron is difficult and contact is arbitrarily 
drawn. In western Lorain County, between Cuyahoga and Huron Coun
ties, Cleveland and Huron members are separated by western edge of 
Chagrin shale. Thins southward ; more than 500 feet in southern Huron 
County, Ohio; 250 feet near Vanceburg, Lewis County, Ky; 95 feet near 
Irvine in Estill County, Ky. In vicinity of Irvine, the Ohio merges with 
Sunbury shale of Mississippian age at southern limit of Bedford and 
Berea rocks. Contact of Ohio shale with overlying Bedford shale is 
generally well defined from Berea, Ohio, to Irvine, Ky. 

K. V. Hoover, 1960, Ohio Geol. Survey Circ. 27, p. 5-6, 7 (fig. 2). Discussion 
of Devonian-Mississippian shale sequence in Ohio. In northern Ohio, 
Ohio shale is regarded as consisting of three members (ascending) : 
Huron, Chagrin, and Cleveland. The Cleveland is considered by some 
writers to have a "member" called the Olmsted. Stratigraphically, 
Cleveland shale is considered by all investigators to be top member of 
Ohio shale. Stratigraphic position of other two members has been 
disputed, some researchers regarding the Huron as basal member and 
others the Chagrin. Some workers have considered Ohio shale as a 
facies deposit. For all practical purposes, black shales of central and 
southern Ohio should not be split lithologically into members. 

Named for Ohio River hills. 

Ohio Creek Formation 

Ohio Creek Conglomerate1 

Paleocene: Western Colorado. 

Original reference: W. Cross, 1892, Am. Jour. Sci., 3d, v. 44, p. 21-23. 

V. H. Johnson, 1948, Geology of the Paonia coal field, Delta and Gunnison 
Counties, Colorado (1 :62,500) : U.S. Geol. Survey Prelim. Map. Described 
in Delta and 9-unnison Counties, where it rests on Mesaverde formation 
and is separated from it by irregular unconformity, and unconformably 
underlies Wasatch ("Ruby") formation. Consists of light-colored sand
stone, locally containing abundant pebbles of chert, jasperoid quartz, and 
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several kinds of igneous rocks. :IDrratic and locally absent, though in 
places as much as 200 feet thick. 'J:ertiary age. 

C. B. Hunt, 1956, U.S. Geol. Survey Prof. Paper 279, p. 19. Probably 
Paleocene. 

J. R. Donnell, 1959, Rocky Mountain Assoc. Geologists [Guidebook] 13th 
Ann. Field Conf., Symposium, p. 76, 77. In Carbondale area, overlies 
Mesaverde formation. Probably Paleocene. 

First described in Gunnison County. 

Ohio River Formation1 

Paleocene: Southern Indiana and northern Kentucky. 

Original reference: G. H. Ashley, 1903, Indiana Dept. Geology and Nat. 
Resources 27th Ann. Rept., p. 68. 

A. P. Pinsak, 1956, Indiana Geol. Survey Bull. 9, p. 7, 12--13, 52. Com
posed largely of unconsolidated hut well-compacted sand that exhibits 
irregular, haphazard crossbedding; color ranges from red to white. 
'Formation reaches its maximum thickness at Tip Top, Hardin County, 
Ky., where four units are represetJted: an upper red, upper medial white, 
lower medial tan, and lower white. Unconformably overlies Salem 
limestone in Clarke County and St. Louis limestone in Harrison County. 
If Highland Rim peneplane was developed during Pliocene time, Ohio 
River formation is Pliocene in age. 

W. J. Wayne, 1960, Indiana Geol. Survey Bull. 21, p. 7-32, pl. 1. Forma
tion is body of poorly consolidated medium- to fine-grained quartz sand 
in southern Indiana and northern Kentucky. It overlies limestones of 
middle Mississippian age in narrow belt from near Salem, Ind., to south 
of Fort Knox, Ky. Although regarded as a "ridge top" sand, formation 
does not cap the highest hills; formation was beveled along with sur
rounding rocks during late Tertiary cycle of erosion. Remnants of 
formation range from a few inches to more than 80 feet in thickness. 
Paleocene. Ashley did not designate type section but evidently con
sidered exposures in Harrison County east and southeast of Elizabeth 
to be equivalent of a type area. Type section and reference sections 
herein designated. 

Type section: Exposure 2 miles southeast of Elizabeth, in SW:lA SE14 sec. 3, 
T. 5 S., R. 5 E., Harrison County, Ind. Reference sections: SE1,4NW1,4 
sec. 20, T. 1 S., R. 5 E., Clark County; SW14SW:t;.l. sec. 15, T. 5 S., 
R. 5 E., Harrison County. 

Ohlson Ranch Formation 

Pliocene, middle to upper ( ?) : Northern California. 

C. G. Higgins, 1960, California Univ. Pubs. Geol. Sci., v. 36, no. 3, p. 199-
232, map. Marine sandstone, siltstone, and conglomerate ; includes 
fluviatile(?) conglomerates. Thickness 0 to 300 feet; uneven basal 
contact makes estimate of thickness uncertain. Patchy, poorly exposed, 
500 to 1,700 feet above sea level on hilltops ; unconformably overlies 
Franciscan formation. No identifiable traces of formation found west 
of San Andreas fault-zone trace. Invertebrate fauna. 

J. H. Peck, Jr., 1960, California Univ. Pubs. Geol. Sci., v. 36, no. 4, p. 233-
242, pl. 21. Paleontology discussed. 

'rype locality : lDrnest Ohlson Ranch, 5% miles east of Stewarts Point, N¥2 
sec. 3, T. 9 N., R. 13 W., M. D., Annapolis quadrangle, Sonoma County. 
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Outcrop area is structural-topographic trough about 23 miles long, 4 miles 
wide, parallel to and 2 miles east of coastline. 

Oil Creek Formation1 (in Simpson Group) 

Middle Ordovician : Central southern Oklahoma. 

Original reference: C. E. Decker, 1930, Am. Assoc. Petroleum Geologists 
Bull., v. 14, no. 12, p. 1494, 1495, 1496. Name credited to E. 0. Ulrich. 

R. W. Harris, 1957, Oklahoma Geol. Survey Bull. 75, p. 61-68, charts 1, 2. 
Decker (1930) published correlation chart credited to Ulrich (and U.S. 
Geological Survey) as of 1928, in which Oil Creek was designated as 
lowermost of three Simpson formations: Oil Creek, Bromide, and West 
Spring Creek (with Criner member). Decker also presented chart which 
Ulrich reportedly presented from manuscript before Geological Society 
of America in meeting at New York City in 1928. In this second chart 
of Ulrich, basal Simpson was termed Joins Ranch (not Oil Creek), over
lain by Nebo (not Bromide). Ulrich (1929 [1930], U.S. Natl. Mus. 
Proc., art. 21) published chart in which basal Simpson was designated 
Joins, with overlying Oil Creek in substitution for preempted term Nebo. 
Later stratigraphers have adopted last-mentioned nomenclature. In 
both surface and subsurface section, formation is divisible into two 
members : basal sandstone, and upper member of interbedded limestones 
and shales. Basal sandstone member predominates in eastern end of 
Arbuckles, whereas limestones predominate in central and western parts. 
Disconformably, overlies Joins formation; in cases of overlap, rests un
conformably on Arbuckle limestone or dolomite; disconformably under
lies McLish formation. Thickness about 678 feet in West Spring Creek 
section; about 650 feet in U.S. Highway 77 section. Note on type locality. 
Chazyan. 

Type locality: Along Oil Creek, which traverses formation in sec. 17, T. 3 S., 
R. 4 E., approximately 14 miles southeast of Sulphur, Murray County. 
Formation occurs throughout length of Arbuckle Mountains and crops 
out in Criner Hills. 

Oil Creek Lake Group1 

Upper Devonian and Mississippian: Northwestern Pennsylvania. 

Original reference: J. P. Lesley, 1895, Pennsylvania 2d Geol. Survey Final 
Rept., v. 3, pt. 1, p. 1767. 

Occurs at Oil Creek Lake, 14 miles northwest of Titusville, Crawford 
County. 

Oil Lake Group1 or Series 

Mississippian: Northwestern Pennsylvania. 

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept. 
Q4, p. 91-98. 

K. E. Caster, 1938, Jour. Paleontology, v. 12, no. 1, p. 52 (fig. 9). Oil Lake 
series shown on generalized "facieological" diagram of Upper Devonian 
strata in northern Pennsylvania. Oil Lake series, which is Mississippian 
contains Knapp stage. 

First described at Oil Creek Lake, Crawford County. 

Oil Springs1 

Upper Triassic: Western Wyoming. 

Original reference: W. C. Knight, 1901, Eng. Mining Jour., v. 72, p. 359. 

Wind River Mountains. 
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Ojo Alamo Sandstone1 

Ojo Alamo Formation or Group 

Upper Cretaceous: Northwestern New Mexico and southwestern Colorado. 

Original reference: B. Brown, 1910, Am. Mus. Nat. History Bull. v. 28, 
p. 267-274. 

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, 
p. 27, pl. 1. Formation or group. Upper Cretaceous. Underlies Puerco 
formation. 

C. H. Dane, 1946, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 24. 
Sandstone described in San Juan basin. Overlies Kirtland shale. Under
lies Nacimiento formation. 

C. D. Di Giambattista, 1952, Geological Symposium of the Four Corners 
region: Four Corners Geol. Soc., p. 6 (correlation chart), 8. Correlation 
chart shows Ojo Alamo sandstone as Paleocene. Overlies McDermott, 
angular unconformity; underlies Nacimiento formation. May be early 
Eocene. Southwestern Colorado and northwestern New Mexico. 

R. Y. Anderson, 1960, New Mexico Bur. Mines and Mineral Resources Mem. 
6, p. 2-4, 13. Discussion of Cretaceous-Tertiary palynology of eastern 
side of San Juan Basin, N. Mex. Ojo Alamo sandstone is of Montanan 
age from vertebrate evidence but Tertiary as determined from a few 
fragmentary plant fossils. Basal Ojo Alamo florule has only four forms 
in common with overlying or underlying florules and could be either 
Cretaceous or Paleocene. Middle 1lorule has nine forms in common with 
overlying Nacimiento fiorules, suggesting Tertiary affinity. 

Named for occurrence near Ojo Alamo, San Juan County, N.Mex. 

Ojo Bonito Porphyry1 

Cretaceous ( ? ) : Western Texas. 
Original reference: C. L. Baker, 1929, Texas Univ. Bull. 2901, p. 73-74, 

79-82. 
Crops out in valley of Cibolo Creek, at eastern foot of main mass of 

Chinati Mountains. 

Okaldakoochee Marl Member (of Fort Thompson Formation) 
Pleistocene (Wisconsin) : Southern ]'lorida. 

J. R. DuBar, 1957, Illinois Acad. Sci. Trans., v. 50, p. 192 (table 1). Table 
shows Fort Thompson formation divided into Okaldakoochee marl mem
ber below and Coffee Mill Hammock marl member above; occurs above 
Ayers Landing member (new) of Caloosahatchee marl. 

J. R. DuBar, 1958, Gulf Coast Assoc. Geol. Soc. Trans., v. 8, p. 136 (fig. 4), 
145. All Fort Thompson deposits that underlie Coffee Mill Hammock 
marl are grouped into Okaldakoochee marl ; these include all fresh-water 
beds information at type locality and also lower marine unit here called 
"X, Chlamys bed". 

Occurs in Caloosahatchee River area. 

Okanogan glaciation 

Okanogan1 (till) 

Pleistocene: Washington. 

Original reference: C. R. Keyes, 102'7, Pan-Am. Geologist, v. 47, p. 353. 

C. R. Keyes, 1938, Pan-Am. Geologist, v. 69, no. 2, p. 129 (table). Referred 
to as glaciation. Preceded by Bowian and followed by Vashon. 

Originated in Cordilleran center. 
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Okaw Formation1 

Okaw Formation (in Homberg Group) 

Upper Mississippian (Chester Series) :Southwestern Illinois. 

Original reference: S. Weller, 1913, Illinois Acad. Sci. Trans., v. 6, p. 120, 
127. 

J. M. Weller in Stuart Weller and J. M. Weller, 1939, Illinois Geol. Survey 
Rept. Inv. 59, p. 12. As originally defined, Okaw included all beds between 
the Rnma below and Menard sandstone above. Main part of this interval 
consists principally of limestone, but at top there is considerable thickness 
of Rhaly and sandy strata. These two parts were termed Upper and Lower 
Okaw by Weller (1913) ; Ulrich (1917) applied name Plum Creek beds to 
upper division. Lower and Upper Okaw were for many years correlated 
with Golconda and Glen Dean formations, but it has been shown that both 
of these formations are actually included in Lower Okaw and that 
Upper Okaw is equivalent to Tar Springs, Vienna, and Waltersburg 
formations. Because Okaw, as originally defined, includes beds of both 
middle and upper Chester age and because its two divisions are separated 
by an unconformity and are separately mappable units, name Okaw is 
herein restricted to lower division and name Baldwin formation is 
proposed for Upper Okaw or Plum Creek beds. As thus redefined, Okaw 
crops out in several isolated areas entirely surrounded by Pennsylvanian 
beds in southwestern St. Clair County, southeast of Millstadt; its belt 
of continuous outcrop begins on Prairie du Long Creek 6 miles east of 
New Design and extends southeastward to Kaskaskia (Okaw) Valley, 
and then southward to the Mississippi; it occurs in Mississippi bluffs from 
a point 2 miles southeast of Modoc nearly to Marys River. Attains 
thickness of about 200 feet and consists principally of more or less 
heavy-bedded limestone separated by layers of shale . 

. J. M. Weller, 1939, Kansas Geol. Soc. Guidebook 13th Ann. Field Conf., 
p. 131, 136; J. M. Weller and A. J. Sutton, 1940, Am. Assoc. Petroleum 
Geologists Bull., v. 24, no. 5, p. 766 (fig. 1), 833-834. Included in Hom
berg group (new}. 

Named for Okaw or Kaskaskia River, southwestern Illinois, whose valley 
is entirely excavated in these rocks. 

Okay Limestone Lentil (of Pawhuska Formation) 1 

Pennsylvanian (Virgil Series) : Northeastern Oklahoma. 

Original reference: K. C. Heald, 1918, U.S. Geol. Survey Bull. 686-E, 
p. 28-32. 

R. C. Moore, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field Conf., 
p. 104. About 10 feet highest bed of Elgin sandstone. Probably equiva
lent to part of Lecompton limestone. 

Named for exposures on and in neighborhood of 0. K. Ranch, in sec. 31, 
Osage County. 

tOkefenokee Formation (in Columbia Group) 1 

Pleistocene : Georgia Coastal Plain. 

Original reference: J. 0. Veatch and L. W. Stephenson, 1911, Georgia Geol. 
Survey Bull. 26, p. 60, 424-434. 

Named for Okefenokee Swamp, a great swampy tract covering part of 
Charlton, Ware, and Clinch Counties. 
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Okesa Sandstone Member (of Barnsdall ].formation) 

Okesa Sandstone Member (of Ochelata Formation) 1 

Pennsylvanian (Missouri Series) : Northeastern Oklahoma. 

2813 

Original reference: 0. B. Hopkins, 1918, U.S. Geol. Survey Bull. 686-H, 
p. 76-77, pl. 12. 

M. C. Oakes, 1951, Tulsa Geol. Soc. Digest, v. 19, p. 120; W. F. Tanner, 
1956, Oklahoma Geol. Survey Circ. 40, p. 30-32. Reallocated to mem
ber status in Barnsdall formation (new). Okesa thickens southward at 
expense of two unnamed shale members of formation and includes, as 
its basal bed, limy sandstone that is equivalent to Birch Creek limestone. 

M. C. Oakes, 1959, Oklahoma Geol. Survey Bull. 81, p. 37, 39-40. In Creek 
County, Okesa overlies Wann formation. In T. 19 N., R. 9 E., contains 
two sandstone units and intervening sandy to silty shale unit with 
combined thickness of 90 feet in north part and 80 feet in south part. 
In T. 18 N., has total thickness of 120 to 170 feet. Tps. 14 and 15 N., 
Rs. 8 and 9 E. is single sandstone unit which thins southward from 160 
feet to 85 feet. As mapped in this area, rests on lola limestone as far 
south as south side of sec 20, T. 14 N., R. 9 E., and rests on Chanute 
formation farther south where lola is absent. 

Named for exposures east of Okesa, T. 20 N., R. 11 E., Osage County. 

Oketa Shale Mem her (of Barneston Limestone) 

Oketo Shale (in Chase Group) 1 

Permian: Central Kansas. 

Original reference : R. C. Moore, 1936, Kansas Geol. Soc. 10th Ann. Field 
Conf. Guidebook p. 12 (fig. 4), 69 (fig. 45). 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 39, p. 76-77. Member of 
Barneston. Blue and gray shale, calcareous, and locally contains one 
or more beds of limestone. Thickness as much as 17 feet. Underlies 
Fort Riley limestone member; overlies Florence limestone member. 
Wolfcamp series. 

Name derived from Oketo, Marshall County. 

Oklahoma Series1 

Permian : Oklahoma. 

Original reference: G. H. Ashley, 1923, Eng. and Min. Jour-Press, v. 115, 
p. 1106-1108. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 102. 
Abandoned by Oklahoma Geological Survey. Name preoccupied by Okla
homan series (Keys, 1896). 

Oklahoman series1 

Permian : Oklahoma. 

Original reference: C. R. Keyes, 18H6, Am. Geologist, v. 18, p. 22-28. 

Named for Oklahoma. 

Oklan Series or Epoch 

Middle Pennsylvanian; North America. 

R. C. Moore and M. L. Thompson, 1949, Am. Assoc. Petroleum Geologists 
Bull., v. 33, no. 3, p. 284, 286, 288-289 (fig. 1), 292-297. Analysis of 
physical characters and paleontological features of Pennsylvanian rocks 
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in North America leads to conclusion that stratigraphic cleavage at two 
positions within system has paramount significance. Three· series recog
nized: Ardian-Lower Pennsylvanian; Oklan-Middle Pennsylvanian; 
Kawvian-Upper Pennsylvanian. Oklan series includes all Pennsylvanian 
deposits between Morrowan and Missourian rocks. Boundaries marked 
by disconformities which are clearly distinguished at many places but 
obscure in others. In some areas, Oklan formations rest disconform
ably or nonconformably on pre-Pennsylvanian rocks ranging in age 
from Mississippian to Precambrian. Divisible into two stages: Atokan 
(or Derryan) and Desmoinesian. Rocks of Oklan series are more wide
spread than those of either older or younger divisions of Pennsylvanian. 
Series contains several faunal zones which have world-wide distribu
tion and which are readily identified. Time equivalent is Oklan epoch. 

Name Oklan is based on abbreviation of State of Oklahoma and refers to 
the thick fossiliferous succession of Middle Pennsylvanian deposits in 
east-central and northwestern Oklahoma. 

tOklune Series1 

Late Carboniferous ( ?) , Mesozoic, and Tertiary: Southern Alaska. 

Original reference: J. E. Spurr, 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 7, p. 163-169, 181. 

Exposed where Kanektok River emerges from Oklune Mountains and along 
the Kanetok on western side of mountains in Kuskokwim region. 

Okmok Volcanics 

Okmok Ash 

Quaternary: Southwestern Alaska. 

F. M. Byers, Jr., and others, 1947, U.S. Geol. Survey Alaska Volcano Inv. 
Rept. 2, pt. 3, p. 28, pl. 3. Rocks of Okmok ash chiefly of 1- to 10-foot 
beds of well-sorted ash, lapilli, and fragments of accessory materials. 
Consolidated bed of agglomerate, 5 to 20 feet thick and composed largely 
of bombs, occurs near base of Okmok beds exposed in wall of caldera 
and in gullies around outer slopes of volcano. Bombs 1 to 2 feet long 
abundant in this bed ; bombs and accessory fragments as much as 3 feet 
long occur locally. Bed about 20 feet below top of ash on northern 
outer slope consists of flattened disc-shaped bombs; individual bombs 1 
to 4 inches thick and 4 to 12 inches across. A few lava flows, 20 to 50 
feet thick, and a few beds of tuff-breccia, poorly sorted are interlayered 
with ash beds. In caldera walls, thickness of ash ranges from a few 
feet to more than 300 feet and averages 170 feet. On outer slope, thick
ness decreases rapidly with increasing distance from caldera ; less than 
5 feet thick along Bering Sea coast. Overlies Tanak volcanics (new) 
and Tulik basalt (new). 

F. M. Byers, Jr., 1959, U.S. Geol. Survey Bull. 1028--L, p. 314-323, pl. 41. 
Okmok volcanics includes Tanak volcanics and Okmok ash of Byers and 
others (1947). Maximum thickness about 400 feet at type locality; 
thins outward to as little as 20 feet. Younger than Crater Creek basalt. 
Recent. 

Type locality: North Rim of Okmok Caldera, Umnak Island. 

Okmulgee Group 1 

Pennsylvanian: Kansas and Oklahoma. 

Original reference : R. C. Moore, 1931, Kansas Geol. Soc. 5th Ann. Field 
Conf. Guidebook, correlation chart. 
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C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 102. Aban
doned by Oklahoma Geological Sul'Vey. 

Named for city and county in Oklahoma. 

Okpikruak Formation 

Lower Cretaceous: Northern Alaska. 

George Gryc, W. W. Patton, Jr., and 'J'. G. Payne, 1951, Washington Acad. Sci. 
Jour., v. 41, no. 5, p. 159-160, fig. ~!. Predominantly fine-grained greenish
gray sandstone of graywacke type, dark clay, and silt shale with minor 
amounts of conglomerate near base. On Siksikpuk River, formation 
characterized by rhythmic alternation of fine-grained sandstone, silt 
shale, and clay shale. Alternation not well developed along Okpilu·uak 
River. Thickness about 2,400 fe(•t at type locality, 1,850 feet on Sik
sikpuk River. Unconformably underlies Torok formation (new) ; rests 
on Jurassic or Triassic rocks with little or no angular discordance. 

W. W. Patton, Jr., in George Gryc and others, 1956, Am. Assoc. Petroleum 
Geologists Bull., v. 40. no. 2, p. 215, 220, fig. 2. Overlies Tiglukpuk for
mation (new), in some places with angular discordance; locally under
lies Fortress Mountain formation (new). 

Type section: In middle of a major syncline and exposed on small tribu
tary of Okpikruak River at about lat 08°34'30" N. and long 153°38' W. 
Crops out in southern part of Arctic Foothills province from Itkillik 
River west to Kukpowruk River. Typically exposed along Okpikrual<: 
River. 

tOktibbeha Tongue (of Selma Chalk) 1 

Upper Cretaceous: Northeastern Mississippi. 

Original reference: L. ,V. Stephenson, 1917, 'Vashington Acad. Sci. Jour., 
v. 7, p. 243-250. 

Named for Oktibbeha County. 

Olaa Agglomerate 

Pleistocene, upper(?) and Recent: Hawaii Island, Hawaii. 

C. K. Wentworth, 1938, Hawaiian Volcano Observatory 3d Spec. Rept., 
p. 39-40. An accumulation of detrital material in mounds 5 to 25 feet 
high underlying Glenwood tuff. 

D. A. Davis and G. A. Macdonald in Jacques Avias and others, 1956, 
Lexique Strat. Internat .. v. 6, Ooeanie, fasc. 2, p. 121. Now known to be 
fragmental tops of irregular aa flows of Kau volcanic series. 

Occurs on east slope of Mauna r .. oa, inland from Olaa and Camp Two, on 
Waiakea Plantation Railroad. 

Olallie Lavas 

Pleistocene: Northwestern Oregon. 

T. P. Thayer, 1936. Jour. Geology, v. 44, no. 6, p. 706, 709 (fig. 2), 713; 
(fig. 3) ; 1937, Geol. Soc. America Bull., v. 48, no. 11, p. 1616 (fig. 2), 
1617, 1618, 1631, 1632. High Cascade lavas are divided into four groups; 
in chronological order these are: Outerson basalts, Minto basalts, San
tiam basalts, and Olallie lavas. Olallie lavas and Santiam basalts not 
in contact hence relative ages unknown. Extruded on dissected surface 
of Minto lavas. 

Mapped in vicinity of Olallie Butte, Jefferson quadrangle. Olallie Butte 
is dissected cone typical of many built up on eroded Minto series. 
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Olathe Limestone Member1 (of Stanton Limestone) 

Pennsylvanian: Central eastern and northeastern Kansas. 

Original references: R. C. Moore, M. K. Elias, and N.D. Newell, 1934, Strati
graphic sections of Pennsylvanian and "Permian" rocks of Kansas River 
valley: Kansas Geol. Survey, issued Dec.; R. C. Moore, 1935, Rock forma
tions· of Kansas in Kansas Geol. Soc. : "Tichita, Kans., [Am. Assoc. Petro
leum Geologists 20th Ann. Mtg., Mar. 21-23] ; N. D. Newell, 1935, Kansas 
Geol. Survey Bull. 21, pt. 1, p. 76-79. 

Type locality: At western edge of Olathe, sees. 34 and 35, T. 13 S., R. 23 
E., Johnson County. 

Olcese Sand1 

Olcese Sand Member (of Temblor Formation) 

Oligocene, upper, and Miocene, lower: Southern California (subsurface 
and surface) . 

Original reference: A. Diepenbrock, 1933, California Oil Fields, Div. Oil 
and Gas, v. 19, no. 2, p. 14, pl. 2. 

A. M. Keen, 1943, San Diego Soc. Nat. History Trans., v. 10, no. 2, p. 26 
(fig. 1), 28 (fig. 2), 29, 30. Mapped as Olcese sand in Kern River area 
around Round Mountain; considered member of Temblor. Underlies 
Round Mountain silt member; overlies Jewett silt member. Note on 
type locality. 

Type locality: At west edge of Mount Poso oil field, northeast of Bakers
field, Kern County, in Ohio Oil Co. well No "Glide" 1, sec. 13, T. 27 S., 
R. 27 E. 

Old Bridge Sand Member (of Raritan Formation) 

Upper Cretaceous: East-central New Jersey. 

H. C. Barksdale and others, 1943, The ground-water supplies of Middlesex 
County, New Jersey: New Jersey State Water Policy Comm. [Spec. 
Rept. 8], p. 67-101. Commonly a fine- to medium-grained sand, locally 
quite coarse ; crossbedded, slightly micaceous ; occasional small beds of 
clay. At outcrop, practically free of pyrite and lignite, but samples 
from boreholes show that downdip these substances are fairly common ; 
dry sand is white or yellow. Thickness 80 to 110 feet (data based on 
surface exposures and from wells). Unit is No. 3 sand of previous re
ports. Occurs near top of formation below Amboy stoneware clay and 
above South Amboy :fire clay, both of which are considered informal 
economic terms. Separated from Sayreville sand member (new) by 
South Amboy fire clay. Most of discussion of unit deals with its rela
tionship to ground-water supply. 

Named for outcrops in and near Old Bridge village, Middlesex County. 
Crops out or is exposed beneath Pleistocene deposits in irregular band 
that extends from Raritan Bay near South Amboy to and probably 
beyond Jamesburg. 

Old Colony Amygdaloid1 (in Ceutral Mine Group) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and -w. S. Burbank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Named for occurrence in Old Colony mine, Houghton County. 
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Old Colony Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and \V. S. Burbank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M.G. ·wnmarth). 

Probably named for occurrence in Old Colony mine, Houghton County. 

Old Colony Sandstone1 (in Portage Lake Lava Series) 

Precambrian (Keweenawan): Northern Michigan. 

Original reference : A. C. Lane, 19ll, Michigan Geol. and Biol. Survey 
Pub. 6, Geol. Ser. 4, p. 304, 375, 421, 445, fig. 37. 

\V. S. Wh1te, H. H. Cornwall, aud R. \V. Swauson, 1953, U.S. Geol. Survey 
Geol. Quad. Map GQ-27. Includecl in Portage Lake lava series. 

Named for occurrence in Old Colony mine, Houghton County. 

Old Crow Gypsum1 

Permian: Northwestern Oklahoma. 

Original reference: F. \V. Cragin, 18U7, A.m. Geologist, v. 19, p. 363. 

Named for Old Crow crossing of Canadian River, Blaine or Dewey County. 

Old Dominion Limestonel. (in Stevens Series) 

Lower Cambrian: Northeastern ·washington. 

Original reference: C. E. Weaver, 1920, Washington Geol. Survey Bull. 
20, p. 66, map. 

V. J. Okulitch, 1950, (abs.) Geol. Soc. America Bull., v. 61, no. 12, pt. 2, 
p. 1540. Faunal evidence indicates Lower Cambrian age of limestone. 
Overlies Addy quartzite. 

Probably named for exposures near Old Dominion Mountain, Stevens 
County. 

Old Gregory Formation 

Miocene, upper: Western Nevada. 

D. I. Axelrod, 1956, California Uni v. Pubs. Geol. Sci., v. 33, p. i35, 137-
138, figs. 6, 7, 8, 9. Made up chiefly of light greenish to white rhyolite 
tuffs and breccias regularly characterized by lapilli, which are partly 
devitrified. Some of the pyroclastic section appears to be subaerial in 
origin. Tuffs regularly show graded bedding and are often associated 
with cream to tan siliceous shales of lacustrine origin. Shale units 
range from 10 to as much as 70 feet think. '.rotal thickness approxi
mately 2,700 feet. Probably rests on undifferentiated metamorphic and 
granitic rocks. Underlies Chloropagus formation (new). 

Named for exposures in area about Old Gregory Camp, which lies a mile 
southeast of Red Mountain. 

Oldham Limestone1 

Lower or Middle Silurian: East-central Kentucky. 

Original reference : A. F. Foerste, 1905, Kentucky Geol. Survey Bull. 6, 
p. 145; 1906, Kentucky Geol. Survey Bull. 7, p. 10, 47. 

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4, chart 
3. Correlation chart shows Oldham limestone below Lulbegrud con
glomerate and above Plum Creek ('Onglomerate. Silurian (Niagaran). 
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E. B. Branson and C. C. Branson, 1947, Jour. Paleontology, v. 21, no. 6, 
p. 550 (fig. 1). Table shows Oldham limestone overlying Plum Creek 
member of Brassfield formation. Lower Silurian (Medinan). 

Named for Oldham Branch between Panola and Brassfield, Madison 
County. 

Old Lassen Mud Flows 

Age not stated: Northern California. 

Rowel Williams, 1932, California Univ. Pub., Bull. Dept. Geol. Sci., v. 21, 
no. 5, geol. map.; no. 8, geol. map. Shown on geologic map on east side 
of Mount Lassen. 

Lassen Volcanic National Park. 

Old Ocean Shale 

Oligocene: Southern Texas (subsurface). 

Alexander Deussen and K. D. Owen, 1939, Am. Assoc. Petroleum Geolo
gists Bull., v. 23, no. 11, p. 1618, 1630 (fig. 5), 1631 (fig. 6), 1634. Name 
suggested for Oligocene marine shale wedge that occurs in subsurface 
above unit here named Van Vleck sands and below unit named Pierce 
Estate sands or Flour Bluff sand. ·wedge is more than 3,400 feet thick, 
thins northward, and disappears in well No. 7 (Danciger, Raver No. 1) 
in southeast corner of Colorado County. 

Typically displayed in well No. 24 (Harrison and Abercrombie, Bernard 
River Land Development Company No. 4), in Old Ocean field, Brazoria 
County. 

Old Pewabic Amygdaloid1 (in Ashbed Group) 

Precambrian (Keweenawan) : Northern Michigan. 
Original reference: A. R. Marvine, 1873, Michigan Geol. Survey, v. 1 pt. 2, 
p. 86, chart. 

Named for occurrence in an old mine on Pewabic property, in Keweenaw 
County. 

Old Pewabic Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. Sur
vey Prof. Paper 144 (chart compiled by M. G. ·wilmarth). 

Probably named for occurrence in an old mine on Pewabic property, in 
Keweenaw County. 

Old Rag Granite1 

Precambrian: Northern central Virginia. 
Original reference: A. S. Furcron, 1934, Jour. Geology, v. 42, no. 4, p. 400-

410. 

Edward Steidtmann, 1945, Virginia Geol. Survey Bull. 64, p. 27. Men
tioned in report on commercial granites in Virginia. 

Named from exposures in Old Rag Mountain, east of Old Ray post office, 
Madison County. 

Oldsmar Limestone 

Eocene, lower: Northern and central Florida (subsurface). 

P. L. Applin and E. R. Applin, 1944, Am. Assoc. Petroleum Geologists 
Bull., v. 28, no. 12, p. 1681, 1698-1701. 1751 (fig. 36). Name applied to 
limestone facies of lower Eocene in northern Florida and peninsula. 
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Defined to include interval that is marked at top by abundant specimens 
of H elicostegina gyralis Barker and Grimsdale and that rests on Cedar 
Keys limestone. Lithologically similar to overlying Lake City lime
stone (new). Thickness in type well 925 feet; 1,200 feet in Monroe 
County; 740 feet in Levy County. 

Named from Oldsmar well, sec. 18, 'J~. 28 S., R. 17 E., Hillsborough County. 
Samples from well are filed at Florida Geological Survey under No. 
W-8. 

Old Woman Sandstone 

Tertiary : Southern California. 

R. L. Shreve in J. F. Richmond, 1960, California Div. Mines Spec. Rept. 
65, p. 45-46, pl. 1. Massive reddish-buff conglomerate arkose devoid of 
marble casts. Sandstone becomes finer grained, more massive, and less 
conglomeratic stratigraphically upward and geographically northward. 
Thins rapidly northward; in Blackhawk Canyon, thickness decreases 
from estimated 600 feet near Voorhies fault to measured 200 feet near 
mouth of canyon 4,500 feet to north. Rests in depositional contact on 
deeply weathered gneiss; bedding in sandstone generally dips northward 
about 10° more steeply than contact with underlying gneiss. Overlain 
by terrace deposits. 

Type locality: Lower Blackhawk Canyon, San Bernardino Mountains, 
north of Big Bear Lake, San Bernardino County. Forms typical bad
lands topography. 

Olean Conglomerate Member (of Pottsville Formation) 1 

Olean Conglomerate 

Lower Pennsylvanian: Western New York and northwestern Pennsylvania. 

Original reference: J. P. Lesley, 1875, Pennsylvania 2d Geol. Survey Rept. 
I, p. 89, 96. 

Henry Leighton, 1941, Pennsylvania Geol. Survey, 4th ser., Bull. M-23, 
p. 57, 103. Referred to as Olean conglomerate, Pottsville series. Thick
ness 55 feet in McKean and Elk Counties, Pa. Underlies Marshburg 
coal and clay which in turn underlies Kinzua Creek sandstone. 

J. G. Woodruff, 1942, New York State Mus. Bull. 326, p. 17 (fig. 4), 67-68. 
Olean conglomerate does not crop out in area of this report [Wellsville 
quadrangle] but occurs just one-half mile to west elevation at 2,500 feet 
and has been useful in working out relationship of beds in Wellsville 
quadrangle. Data suggests unconformity with underlying Mississip
pian ( ? ) Oswayo ( ? ) formation. 

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6. chart 
6 (column 9). Correlation chart shows Olean conglomerate below 
Sharon shale in northwestern Pennsylvania and southwestern New 
York. Pottsville series. 

Bradford Willard, 1946, Geol. Soc. America Bull., v. 57, no. 9, p. 781-796. 
Marine Mississippian of northwestern Pennsylvania meets and merges in 
north-central Pennsylvania with continental Mississippian spread from 
northeast. At their junction, the two facies are confined between over
lying Olean or Pottsville spheroidal-pebble conglomerates of basal Penn
sylvanian and underlying Devonian. Latter is represented by Mount 
Pleasant red shale of continental Catskill facies to east and youngest 
marine Devonian, Oswayo formation, to west. 
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Typical outcrop at Olean Rock City, 6 miles south of Olean, Cattaraugus 
County, N.Y. 

Olean Drift 

Olean Substage 

Pleistocene C\Visconsin) : New York and Pennsylvania. 

Paul MacClintock and E. T. Apfel, 1944, Geol. Soc. America Bull., v. 55, 
no. 10, p. 1145 (fig. 1), 1153-1155, pl. 1. Based primarily on lithologic 
differences, three Wisconsin drift sheets are recognized (ascending) : 
Olean, Binghamton, and Valley Heads. Olean drift is composed domi
nantly of sandstones, siltstones, and shales from bedrock constituting 
the plateau; contains only 2 to 3 percent limestone and very little 
igneous material. This contrasts with Binghamton drift which nor
mally contains 12 to 20 percent limestone and 5 to 7 percent igneous 
material. 

L. C. Peltier, 1949, Pennsylvania Geol. Survey, 4th ser., Bull. G-23, p. 4 
(table 1), 16 (fig. 5), 20-26, table 5. Referred to as Olean substage 
in discussion of glacial geology of Susquehanna River terraces. Also 
discussion of Olean till, silt, sand, and gravel. Underlies Binghamton 
drift. 

Well exposed in vicinity of Olean, Cattaraugus County, N.Y. 

i"Olean Shale1 

Pennsylvanian: Western New York. 

Original reference: J. M. Clarke, 1902, New York State Mus. Bull. 52, 
p. 525. 

Olean quadrangle. 

Olentangy Shale1 

Olentangy Shale Member (of Blackiston Formation) 

Upper Devonian : Central Ohio. 

Original reference: N. H. Winchell, 1874, Ohio Geol. Survey, v. 2, p. 243, 
287. 

Guy Campbell, 1946, Geol. Soc. America Bull., v. 46, no. 9, p. 859, 861, 
865-866, 868-870, 876, pl. 1. New Albany shale in Indiana consists of 
Devonian Blocher and Blackiston formations (both new), 90 feet thick, 
and Mississippian Sanderson, Underwood, and Henryville formations 
(all new), 11 feet thick. These divisions continue through Kentucky, 
Ohio, and Tennessee. Olentangy shale is basal Blackiston and Upper 
Devonian in age. In Kentucky, Olentangy overlaps Silurian beds from 
Ohio River to Olympian Springs, the Portwood (new) to Indian Fields, 
and the Trousdale to Crab Orchard. Thickness 17% feet at Fox Springs; 
8% feet at Rice Station; pinches out at Crab Orchard. 

K. V. Hoover, 1960, Ohio Geol. Survey Inf. Circ. 27. p. 8-16. Stratigraphie 
position and correlation of Olentangy shale discussed in detail. Dif
ference of opinion arises from fact that a shale unit and a limestone 
unit lie between Huron shale and Delaware limestone of northern 
Ohio (or Dundee limestone of northwestern Ohio) and so hold generally 
the position occupied by Olentangy in central Ohio. Limestone in 
northern part of state is the Prout. It is described as immediately 
underlying Huron (Ohio) shale. Subjacent to this limestone is Plum 
Brook shale. Names "Silica formation" and "Ten Mile Creek dolomite" 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2821 

are assigned to disputed shale unit and carbonate unit, respectively, in 
northwestern Ohio. Problem of correlation revolves around relation
ship of Olentangy in central Ohio to Prout limest.one-Plum Brook shale 
of northern Ohio and Silica shale-Ten Mile Creek dolomite of north
western Ohio. At various times and by different authors, Plum Brook 
shale has been correlated with Olentangy, and so-called Prout limestone 
has been regarded as member of Olentangy shale. Dating these rocks 
in the three geographic regions under consideration remains contro
versial matter. It is here suggested that Olentangy, Plum Brook shale, 
Prout limestone, Silica shale, and Ten Mile Creek are stratigraphically 
correlatable with reservation that Olentangy is probably Upper Devo
nian. Top limit of Olentangy in central and southern Ohio is uppermost 
gray shale bed in contact with a black shale layer. In area of Prout 
limestone and Ten Mile Creek dolomite outcrop, contact between them 
and overlying black shale presents no problem. Disconformable rela
tionship exists between underlying older formations and base of Olen
tangy. In northern Delaware County, Olentangy disappears beneath 
glacial drift. Devonian rocks next crop out in Huron County to north 
or Lucas County to northwest. Undisputed Olentangy is not present 
in these areas; rather Olentangy stratigraphic interval is represented 
by Prout limestone and Plum Brook shale (northern Ohio) or Silica 
shale and Ten Mile Creek dolomite (northwestern Ohio). Undisputed 
Olentangy is variable in thickness. In type area averages 28 feet. In 
southern Ohio ranges from 0 to 58 feet. 

Named for exposures on Olentangy River, Delaware County. 

' Olequa Formation1 

Eocene: Southwestern ·washington. 

Original reference : R. Arnold and H. Hannibal, 1913, Am. Philos. Soc. 
Proc., v. 52, p. 566, 568. 

Type locality not stated. 

Olequa Creek Member (of Cowlitz Formation) 

Eocene, upper: Southwestern Washington. 

D. A. Henriksen, 1954, Dissert. Abs., v. 14, uo. 12, p. 2316. Named as 
member of Cowlitz. Underlies Goble volcanics member ; overlies Pe 
Ell volcanics member (new) . 

D. A. Henriksen, 1956, Washington Div. Mines and Geology Bull. 43, p. 
37, 48-49, pl. 1. Comprises two lithologic facies: (1) brackish water, 
shallow marine, and nonmarine consisting of massive to crossbedded 
fine-grained arkoses, feldspathic sandstones, and thin-bedded sandy 
siltstones, with intercalated beds of coal, bone, and carbonaceous silt
stone and claystone; (2) near-shore marine consisting of massive to 
well-bedded mudstone, siltstone, and silty sandstones, in part car
bonaceous, micaceous, glauconitic, and limy. Minimum thickness 800 
feet. Thickness at type locality ~!,500 feet; thickens toward southeast; 
along Cowlitz River may be as much as 5,000 feet or more. Con
formably overlies Stillwater Creek member; contact gradational. Un
conformably overlain by Oligocene sediments along contact line which 
trends northeastward from Cowlitz River to Chehalis River north of 
Pe Ell; in southeastern part of area member is overlain with marked 
angular unconformity by basalt flows and interbedded sediments of 
Astoria formation. 
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Type section: Along Olequa Creek from its confluence with Cowlitz River 
northward to Oligocene contact south of ·winlock, and along Stillwater 
Creek from Bri~ Creek to Olequa Creek, Lewis County. 

Oley Valley Slates1 

Precambrian: Southeastern Pennsylvnaia. 

Original reference: E. V. d'Invilliers, 1883, Pennsylvania 2d Geol. Survey 
Rept. Da, v. 2, p. 47, 158, 180. 

Berks County. 

Olinger Gray Shale Member (of Chattauooga Shale) 1 

Mississippian (Kinderhook) : Southwestern Virginia and southern Ten
nessee. 

Original reference: J. H. Swartz, 1927, Am. Jour. Sci., 5th, v. 14, p. 485-
499. 

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, p. 193, 
chart 5 (columns 93, 94, 97). Age shown ou chart as Mississippian 
(Kinderhookian series). 

·w. H. Hass, 1956, U.S. Geol. Survey Prof. Paper 286, p. 26. Thin gray 
mudstone bed at type locality of Chattanooga shale, which Swartz 
identified as his Olinger member of Chattanooga, is placed in Maury 
formation as herein defined. Assignment made because its lithologic 
character more closely resembles that of Maury formation than that 
of underlying grayish-black Chattanooga shale. 

Well exposed at Olinger, Lee County, Va. 

Olive Hill facies (of Muldraugh Formation) 

Lower Mississippian: Central Kentucky. 

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 76, 217-222, 
pl. 16. Easternmost facies of formation. Essential feature is Rothwell 
shale member (new) at base, which: at some places, is sole representa
tive of formation. Above Rothwell shale are beds of argillaceous 
limestone with shaly partings, essentially like those of Hummel facies 
to southeast. Thickness about 50 feet. Unconformably underlies 
Upper Mississippian rocks-in some areas St. Louis limestone and in 
other areas Ste. Genevieve limestone. Overlies Floyds Knob formation. 

Type section: Along U.S. Highway 60, at steep hill 2%, miles west-south
west of Olive Hill, Carter County. Name derived from town of Olive 
Hill, western Carter County. 

Olive Hill Fire Clay (in Pottsville Formation) 1 

Pennsylvanian: Northeastern Kentucky. 

Original reference: A. F. Crider, 1913, Kentucky Geol. Survey, 4th ser., 
v. 1, pt. 2, between p. 594 and 616. 

H. R. ·wanless, 19·39, Geol. Soc. America Spec. Paper 17, p. D7. Of Pottsville 
age; commonly at very base of Pennsylvanian. 

Named for Olive Hill, Carter County. 

Olive Hill Formation1 (in Linden Group) 

Lower Devonian: Western and central Tennessee. 

Original reference: C. 0. Dunbar, 1918, Am. Jour. Sci. 4th, v. 46, p. 738. 

C. W. ·wnson, Jr., 1949, Tennessee Div. Geology Bull. 56, p. 280-281, fig. 
2. In this report [pre-Chattanooga stratigraphy of central Tennessee], 
Dunbar's 1919 (Tennessee Div. Geology Bull. 21) classification of Lower 
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Devonian is modified. Units formerly included in Olive Hill are 
reclassified, and term Olive Hill is considered unnecessary. 

Named for exposure in bluff on Indian Creek at Olive Hill, Hardin County. 

Oliverian Plutonic Series 

Oliverian Magma Series1 

Middle or Upper Devonian("?) : New Hampshire and southeastern Vermont. 

Original reference: M. P. Billings, 1934, Science, new ser. v. 79, p. 55-56. 

Katharine Fowler-Lunn and Louise Kingsley, 1937, Geol. Soc. America 
Bull., v. 48, no. 10, p. 1374, pl. B. Represented by Smarts Mountain 
granite in Cardigan quadrangle, N(~W Hampshire. Devonian. 

C. A. Chapman and others, 1938, Geologic map and structure sections 
of the Mascoma quadrangle, New Hampshire (1 :62,500) : New Hamp
shire Highway Dept. Includes Mascoma group, Smarts Mountain group, 
Croydon group, and Lebanon group. Upper Devonian ( "?). 

J. B. Hadley and others, 1938, Geologic map and structure sections of the 
New Hampshire portion of the Mt. Cube quadrangle (1 :62,500) : New 
Hampshire Highway Dept. Includes Baker Pond gneiss. 

C. A. Chapman, Hl42, Geol. Soc. America Bull., v. 53, no. 6, p. 897. Repre
sented by Unity and Croydon groups in Claremont-Newport area, New 
Hampshire. 

R. ·w. Chapman, 1948, Geol. Soc. America Bull., v. 59, no. 11, p. 1075-1079. 
Extended to include quartz diorite formerly termed Berlin gneiss of 
New Hampshire magma series in Percy quadrangle, New Hampshire. 

G. E. Moore, Jr., 1949, Geol. Soc. America Bull., v. 60, no. 10, p. 1635-
1639, pl. 1. Geographically extended to southeastern Vermont. 

M. P. Billings, 1955, Geologic map of New Hampshire (1 :250,000) : U.S. 
Geol. Survey. Plutonic series ineludes Whitefield gneiss and Lebanon 
granite. Middle or Upper Devonian(?). 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 48-53, 106-107, 
122-125, 147-148, 186-187. Summary discussion. Characteristics in
clude pink color of many rocks, common foliation and (or) lineation, 
granoblastic texture, and evidence of deformation. 

Named for Oliveriau Brook in southwestern corner of Moosilauke quad
rangle, New Hampshire. 

tOljeto Sandstone Member1 (of Moenkopi Formation) 

Upper Permian, Lower ~'riassic, and Upper ( ?) Triassic: Southeastern 
Utah. 

Original reference: E. G. ·woodruff, 1912, U.S. Geol. Survey Bull. 471, p. 
80, 87. 

Forms cliffs in Moonlight Valley, at Oljato (now Oljeto), San .Juan 
County. 

Olmos Formation (in Navarro Group) 1 

Upper Cretaceous (Gulf Series) : Southwestern Texas. 

Original reference: L. W. Stephenson, 1927, Am. Assoc. Petroleum Geolo· 
gists Bull., v. 11, p. 10, 14. 

L. W. Stephenson and others, 1942, Geol. Soc. America Bull. v. 53, no 
3. chart n. Shown on correlation chart below IDscundido formation 
and above San Miguel formation. Basal member of Navarro group 

774-954-vol. 2-66-8:7 
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Named for flag station of Olmos, Maverick County, which is located on 
outcrop of formations, and also for Olmos Creek (now generally called 
Elm Creek), which .follows strike of formation near center of belt of 
outcrop from point, 7 or 8 miles north of Eagle Pass to junction of 
creek with Rio Grande. 

Olmos Sand1 (in Whitsett Formation) 

Eocene (Jackson) : Southeastern Texas. 

Original reference : A. C. Ellisor, 1933, Am. Assoc. Petroleum Geologists 
Bull., v. 17, no. 11, p. 1302, 1316. 

D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 11, 
p. 2634. Overlies Fashing clay member of Whitsett but not included in 
Whitsett in this report. Apparently overlapped by Catahoula in south
eastern Atascosa, western Karnes and northern Live Oak Counties. Name 
is preempted but substitute name is not recommended in this report. 

Named for Olmos Creek near Whitsett, Live Oak County. 

t Olmsted Shale Member (of Cleveland Shale) 1 

Upper Devonian or Mississippian: Northeastern Ohio. 

Original reference: H. P. Cushing, 1912, Am. Jour. Sci., 4th, v. 33, p. 583. 

U.S. Geological Survey currently classifies the Cleveland Shale as a member 
of the Ohio Shale; hence, the name Olmsted Shale Member hns heen 
abandoned. 

Named for exposures at Olmsted Falls, Cuyahoga County. 

Olney Member (of Manlius Limestone) 

Olney Limestone1 (in Manlius Group) 

Lower Devonian: Central New York. 

Original reference: Burnett Smith, 1929, New York State Mus. Bull. 281, 
p. 26, 27. 

L. V. Rickard, 1955, New York State Geol. Assoc. Guidebook 27th Ann. Mtg., 
p. 7. Manlius formation subdivided into (ascending) Thacher (new), 
Olney, Elmwood, Clark Reservation, and Jamesville. The higher lime
stone members all named by Smith (1929) pass laterally into Coeymans 
limestone of eastern New York and hence are undoubtedly Devonian in 
age. 

L. V. Rickard, 1956, Dissert. Abs., v. 16, no. 1, p. 102. When traced west
ward from the Helderbergs, Coeymans formation thickens to nearly 100 
feet at Cherry Valley. Further west this thickened Coeymans splits into 
three parts. Lower part, for which name Dayville is proposed, grades 
laterally into Olney limestone of Syracuse area. 

Type section : One and three-fourths miles east of Olney Station, on Auburn 
and Syracuse Electric Railroad, at old quarry at Split Rock, Onondaga 
County. 

Olokele Formation (in Waimea Canyon Volcanic Series) 

Pliocene(?) : Kauai Island, Hawaii. 

G. A. Macdonald, D. A. Davis, and D. C. Cox, 1954, Volcano Letter 526, p. 2; 
D. A. Davis and G. A. Macdonald in Jacques Avias and others, 1956, 
Lexique Strat. Internat., v. 6, Oceanie, fasc. 2, p. 121-122. Massive lava 
flows and associated pyroclastics that accumulated within boundaries of 
principal caldera of Kauai shield volcano. Lavas predominantly olivine 
basalt. Maximum thickness 2,600 feet; base not exposed. Younger than 
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most or all of Napali formations (new) ; probably coeval with Haupu 
formation (new). 

G. A. Macdonald, D. A. Davis, and D. C. Cox, 1960, Hawaii Div. Hydrog
raphy Bull. 13, p. 32-42, table facing p. 20, pl. 1. Lava flows and asso
ciated pyroclastic rocks that accumulated within boundaries of major 
caldera of Kauai shield volcano. Total thickness not known ; base not 
exposed; exposed thickness 2,000 to 2,600 feet. Separated from Napali 
formation by buried fault scarps marking edge of ancient caldera, and 
locally by masses of talus breccia that accumulated along fault scarp 
before it was buried. Separated from Makaweli formation in part by 
fault scarp at head of Makaweli graben. Upper part coeval with Maka
weli formation. Believed to have been formed during Pliocene. 

Type section: 'Valls of upper Olokele Canyon, and of Poomau, Koaie, and 
Waialae Streams, tributaries of "Waimea River. 

Olomoana Volcanics 
Pliocene (?) : Samoa Islands ( Tutuila). 

H. T'. Stearns, 1944, Geol. Soc. America Bull., v. 55, no. 11, p. 1286 (table), 
1288-1289. Chiefly olivine basalts capped with andesitic basalts and per
forated by plug of trachyte. Thickness about 1,074 feet. Pliocene and 
lower Pleistocene ( ? ) . 

G. A. Macdonald in Jacques Avias and others, 1956, Lexique Strat. Inter
nat., v. 6, Ooeanie, fasc. 2, p. 18~'. Appear to be overlapped qy Alofau 
volcanics. Pliocene ( ?) ; no fossils; age assignment made on basis of 
weathering and erosion. 

Cover about 1 ~ square miles at eastern end of island surrounding Olomo
ana Peak. 

Olpe Shale1 

Pennsylvanian: Eastern Kansas. 

Original reference: G. I. Adams, 1903, U.S. Geol. Survey Bull. 211, p. 51-52. 

Named for exposures at Olpe, Lyon County. 

tOmadi Sandstone (in Dakota Group) 

Cretaceous: Eastern Nebraska. 
G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 15 

(fig. 7), 18-19. Since the time Dakota group was named it has been 
separated into three formations, upper one of which is yet called Dakota 
·sandstone, a usage conflicting with the name of the group. Omadi sand
stone is herein proposed for so-called Dakota formation to include section 
between Fuson and Graneros shales. Includes (ascending) Fall River, 
Skull Creek, and Newcastle members. Thickness about 147 feet. 

Type section : In Missouri River bluffs extending through Omadi Township, 
Dakota County. Term Omadi relates to an abandoned town, Omaha 
Creek, and the Omaha Indians. 

Omega cyclothem (in McLeansboro Group) 

Pennsylvanian : Southeastern Illinois. 

J. M. Weller, 1942, Illinois Acad. Sei. Trans., v. 35, no. 2, p. 145. In list of 
cyclothems in the McLeansboro the Omega occurs above upper Newton 
cyclothem and below Gila cyclothem. 

c. L. Cooper, 1946, Illinois Geol. Survey Bull. 70, p. 13. Studies by Ekblaw 
in south-central Illinois led to tentative recognition of six cyclothems in 
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which Omega is fourth in sequence (ascending)). Occurs below Shelby 
(new) and above Effingham (new). Subsequent attempts to set up single 
standard section based on assumption that Omega and Greenup lime
stones are equivalent resulted in series of 13 cyclothems, of which the 
Omega or Greenup are tenth in sequence (ascending), occurring below 
the Gila and above the Newton. If the Greenup and Omega are not 
equivalent, the section includes 14 cyclothems with Omega ninth in 
sequence, below Shelby and above Effingham. If this sequence is correct, 
or nearly so, it is probably incomplete, and other cyclothems may occur 
both above and below the Omega. 

H. R. Wanless and Raymond Siever, 1956, Illinois Geol. Survey Circ. 217, 
p. 12. Type locality stated. 

Type locality: List Fork and Bee Branch, sees. 18, 19, and 30, T. 3 N., R. 
4 E., Marion County. 

Omega Limestone Member (of Mattoon Formation) 

Omega Limestone (in McLeansboro Formation1 or Group) 

Pennsylvanian: Southeastern Illinois. 

Original reference: J. E. Lamar and H. B. Willman, 1934, Illinois Geol. 
Survey Bull. 61, p. 135. 

H. R. Wanless and Raymond Siever, 1956, Illinois Geol. Survey Circ. 217, 
p. 12, pl. 1 (column 6). Shown on correlation chart as limestone in 
McLeansboro group. Occurs below Shumway limestone; separated from 
Millersville limestone by Trowbridge and Shelbyville coals. Type locality 
stated. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 40, 
51 (table 1), 81-82, pl. 1. Rank reduced to member status in Mattoon 
formation (new). Occurs above Bonpas limestone member (new) and 
below Shumway limestone member. Thickness about lOlh feet at type 
exposure. Presentation of new rock-stratigraphic classification of Penn
sylvanian in Illinois. 

Type locality: NWlA,NW 1,4NE~ sec. 30, T. 3 N., R. 4 W., Salem quadrangle, 
Marion County. 

Omen Glauconitic Sandstone Member (of Queen City Formation) 

Omen Member (of Mount Selman Formation) 1 

Eocene, middle: Northwestern Louisiana and eastern Texas. 

Original reference: E. A. Wendlandt and G. M. Knebel, 1929, Am. Assoc. 
Petroleum Geologists Bull., v. 13, no. 10, p. 1355-1356. 

H. B. Stenzel, 1953, Texas Univ. Bur. Econ. Geology Pub. 5305, p. 10 (fig. 
3), 95-99, 110, 113, pl. 1. Described in Henrys Chapel quadrangle as 
glauconitic sandstone member of Queen City formation. Thickness 22 
feet. Underlies an unnamed sand member; overlies Arp member. 

C. R. Smith, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 10, 
p. 2520. Geographically extended into Caddo Parish, La., where it is 
about 22 feet thick. Overlies Arp member ; underlies Mytis sand member 
(new). 

Well exposed near Omen and Arpin eastern Smith County, Tex. 

Onaga Limestone1 

Pennsylvanian: Northeastern Kansas. 
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Original reference: 1!"'. F. Crevecoeur, 1903, Kansas Acad. Sci. Trans., v. 18, 
p. 124, 125. 

Occurs in vicinity of Onaga, Pottawatomie County. 

Onaga Shale (in Admire Group) 

Permian : Northeastern Kansas. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull., 
v. 40, no. 9, p. 2273, 2274 (fig. 1). Defined to inclu,de strata between Falls 
City limestone above and Wood Siding formation below. Thickness 
ranges from about 12 to 140 feet. Comprises (ascending) Towle shale, 
Aspinwall limestone, and Hawxby shale members. 

Type section: In east-west roadcut and ditch in SW 14SW14 sec. 2, T. 8 S., 
R. 10 E., Pottawatomie County. Name derived from town of Onaga in 
northern part of county. 

Onalaska Clay1 

Onalaska Member (of Catahoula ]!"'ormation) 

Miocene : Eastern Texas. 

Original reference: E. T. Dumble, 1915, Geol, Soc. America Bull., v. 26, 
p. 466. 

F. B. Plummer, 1933, Texas Univ. Bull. 3232, p. 530 (chart), 715, 717 (fig. 
48). Catahoula in east Texas divided into Onalaska above and Chita 
member (new) below. Dumble gave name Onalaska to strata above his 
basal sandstone member (now called Chita) and below base of Fleming 
(now called Lagarto and Oakville). Beds consist of tuffaceous shales, 
sandy clays, and crossbedded lenticular sandstones in places cemented 
opal. Type locality stated. Chart, p. 30, shows Onalaska member ; figure 
48 shows Onalaska tuff. 

Type locality: Exposures in Rocky Creek, east of Onalaska, Polk County. 

O'Nan Coal Member (of Spoon Formation) 

Pennsylvanian: Northern Kentucky and southeastern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 32, 
45 (table 1), pl. 1. Proposed to replace Curlew coal in order to retain 
name Curlew for underlying limestone; stratigraphically above New 
Burnside coal member (new) and below Granger sandstone member 
(new). Presentation of new rock-stratigraphic classification of Pennsyl
vanian of Illinois. Cyclical classification is retained but is entirely inde
pendent of rock-stratigraphic classification. 

Type locality: At Indian Hill, near Curlew, Union County, Ky. Name 
derived from Dennis O'Nan Ditch, which flows across north tip of Indian 
Hill, DeKoven quadrangle. 

Onate Formation 

Middle Devonian: Central southern New Mexico. 

F. V. Stevenson, 1945, .Tour. Geology, v. 53, no. 4, p. 222-227. Variable and 
intergradational series of shale, siltstone, fine sandstone, and limestone. 
Lateral transitional changes, such as gradations from shale to siltstone 
to arenaceous limestone in a distance of a few hundred feet. Gray brown. 
Flagstone bedding accompanied by fucoids(?), and worm trails are 
prevalent characteristics of unit. Greatest thickness of 86 feet 4 inches 
at type locality; thins to north and absent north of Rhodes Pass (Can-
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yon). Averages 35 feet in Sacramento Mountains. Has relatively less 
shale and more massive beds than overlying Sly Gap formation. Discon
formably overlies l!..,usselman limestone in Sacramento Mountains and 
Fusselman and Montoya in San Andres Mountains. 

V. C. Kelley and Caswell Silver, 1952, New Mexico Univ. Pubs. in Geology 
4, p. 77-78. Units such as Onate and Sly Gap not distinguishable lith
ologically, and hence are not mappable in New Mexico. These are no more 
than faunal zones at best, and prior and well established term Percha 
formation should be retained and applied widely to this lithologically and 
topographically distinct unit in New Mexico. 

F. E. Kottlowski and others, 1956, New Mexico Bur. Mines Mineral Re
sources Mem. 1, p. 28-29. Upper 45 feet of type section appear more 
closely related to, and should be placed in Sly Gap formation. 

Type section : On north slope of San Andres Canyon, near an abandoned 
lead mine, in sec. 18, T. 18 S., R. 4 E., San Andres Mountains, Dona Ana 
County. Named from Onate Mountain, a ridge north of San Andres Peak. 
Limited in outcrop to Sacramento Mountains and southern and central 
parts of San Andres Mountains. 

Onawa Granite 

Age not stated: Maine. 

R. S. Houston, 1956, Maine Geol. Survey Bull. [7], p. 12, 105. Composes 
Onawa pluton. Similar to felsic intrusion near town of Ludlow which is 
described as grading from coarsely granular biotite microcline granite 
near center of intrusion to finer grained more mafic phases along border. 

Occurs in southern Piscataquis County. 

Oneco Amygdaloid1 (in Central Mine Group) 

Precambrian (Keweenawan) :. Northern Michigan. 

Original reference: W. H. Weed, 1925, The Mines Handb., p. 1061. 

Named for occurrence in Oneco mine, Houghton County. 

Oneco Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol. Snrvey 
Prof. Paper 144 (chart compiled by M. G. Wilmarth). 

Probably named for occurrence in Oneco mine, Houghton County. 

Onego Limestone Member (of Salona Limestone) 

Middle Ordovician (Trentonian) : Western Virginia and eastern West 
Virginia. 

Marshall Kay, 1956, Geol. Soc. America Bull., v. 67, no. 1, p. 68, 69, 70, 71, 
73, 88 (fig. 6), 89, 103. Occurs in lower part of formation. Includes 
argillaceous calcilutite and argillaceous calcisiltite, shaly calcitite, met
abentonite. Thickness 32 to 70 feet. Overlies Nealmont formation. Be
lieved to correspond approximately to lowermost Salona of Pennsylvania, 
though it probably extends a little lower, to Oranda of Shenandoah 
Valley, and to all but lowest part of Eggleston in New River region. Has 
been called Oranda by Kay ( 1948, Am. Assoc. Petroleum Geologists Bull., 
v. 32, no. 8). 

Type section: In hillside north of Blue Grass, Highland County, Va. Named 
from Onego, Pendleton County, vV. Va., a few miles northwest of type 
section. 
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One Horse Gypsum1 

Permian: Northwestern Oklahoma. 

Original reference: F. W. Cragin, 1897, Am. Geologist, v. 19, p. 363. 

Exposed in brow of bluffs on south side of Canadian River in D County. 
Named for One Horse Ford of Canadian River, Blaine or Dewey County. 

tOneida Conglomerate1 

Precambrian (Keweenawan): North«~rn Michigan. 

Original reference: S. H. Broughton, 1863, Remarks on the mining interest 
and details of the geology of Ontonagon Comity, pamph. of 24 pages, map: 
Philadelphia, 1863, p. 21, map. 

Ontonagon County. 

Oneida Conglomerate1 

Oneida Conglomerate (in Clinton Group) 

Silurian: New York. 
Original reference: L. Vanuxem, 18,!0, New York Geol. Survey 4th Rept., 

p. 374. 

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4 chart 
3. Shown on correlation chart as basal formation in Clinton group. Oc
curs above Grimsby sandstone and below Sauquoit beds. Albion and 
Niagaran series. 

Named for exposures in Oneida County. 

O'Neill Formation 

Upper Triassic: North-central Nevada. 

R. R. Compton 1960, Geol. Soc. America Bull., v. 71, no. 9, p. 1387, pl. 1. 
About 2,000 feet of interbedded dark quartzites and phyllites. Charac
teristic rock is black or dark-gray brown-weathering micaceous quartzite 
that forms bed 1 to 6 feet thick: this quartzite is less abundant than the 
phyllites and thin quartzites, but it crops out much more prominently. 
Overlies Winnemucca formation, contact drawn at top of highest calcare
ous slate or phyllite in dominantly calcareous and thin-bedded sequence 
that characterizes Winnemucca. Underlies Singas formation (new). 

Type area: Ridge between Wash O'Neill Creek and Provo Canyon, Santa 
Rosa Range, Winnemucca region. 

Oneonta Sandstone1 

Upper Devonian: Eastern and central New York. 

Original reference: L. Vanuxem, 1&'10, New York Geol. Survey 4th Rept., 
p. 381. 

'Vinifred Goldring, 1943, New York State Mus. Bull. 332, p. 273. Continental 
red beds of Catskill front and northern Helderberg area were long re
garded as Oneonta beds of Ithaca age. It is now known that in Catskill 
front the Ithaca is to be looked fol' in "Catskill" beds. This report [Cox
sackie quadrangle] uses term Kisl,atom beds. 

Named for exposures on upper part of hill at Oneonta, Otsego County. 

Oneota Dolomite (in Prairie du Chien Group) 1 

Oneota Dolomite Member (of Prairie du Chien Formation) 

Lower Ordovician: Northwestern Iowa, northwestern Illinois, southern 
Minnesota, and southwestern Wisconsin. 
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Original reference: W. J. McGee, 1891, U.S. Geol. Survey 11th Ann. Rept., 
pt. 1, p. 331, 332. 

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 2!), p. 
55-59. In southeastern Minnesota, Oneota dolomite underlies Root Valley 
sandstone (new) and overlies Jordan sandstone. In some areas, separated 
from underlying Jordan by Kasota sandstone which in turn is overlain 
by thin unit referred to as Blue Earth siltstone. Thicknesses: about 45 
feet at Mankato, 70 feet at Minneapolis, 150 feet at Dresbach, 197 feet at 
Lewiston. Beekmantownian. 

H. B. Willman and J. S. Templeton, 1951, Illinois Acad. Sci. Trans., v. 44, 
p. 110 (fig. 1), 111 (fig. 2), 117-119. Most of formation in northern 
Illinois consists of light- to blue-gray uniformly coarsely crystalline dense 
cherty dolomite in massive beds as much as 15 feet thick. Total thickness 
116 to 180 feet. Overlies Gunter formation; underlies New Richmond 
formation; contacts appear conformable. Lower Ordovician. 

G. 0. Raasch, 1951, Illinois Acad. Sci. Trans., v. 44, p. 150. In central and 
southern Wisconsin overlies Sunset Point formation (new) which name is 
proposed to replace term Madison. 

G. 0. Raasch, 1952, Illinois Acad. Sci. 'l'rans., v. 45, p. 85-95. Formation, in 
Stoddard quadrangle, 'Visconsin, subdivided into (ascending) Hickory 
Ridge, Mound Ridge, Genoa, and Stoddard members (all new). Thick
ness about 180 feet. Unconformably overlies Cambrian Sunset Point 
formation ; underlies Lower Ordovician Shakopee (or Willow River) 
dolomite, from which it is separated by limited thickness of sandstone 
strata (New Richmond sandstone). In Prairie du Chien group. 

R. L. Heller, 1956, Geol. Soc. America Guidebook for Field Trips Minne
apolis Mtg., Field Trip 2, p. 2!)-36. Rank reduced to member status in the 
Prairie du Chien which is herein redefined as formation. Lowermost 
member of formation; underlies New Richmond sandstone member; 
overlies Jordan sandstone. Consists predominantly of fine- to medium
grained light-brownish-gray to buff compact to vuggy thin- to thick-bedded 
dolomite. Lower part of member (0 to 15 feet) commonly arenaceous, 
with lower few feet grading downward into dolomitic sandstone. '!'hick
ness probably less than 70 feet in northern part of outcrop area ; basin
ward, as in southern Minnesota and northern Iowa, thickness is 170 feet. 
In Stillwater, Minn., area, temporary nondeposition near beginning of 
Ordovician time could account for relatively thin Oneota section and 
sharp lithologic break observed at Cambrian-Ordovician boundary. Pre
liminary studies in Minnesota River valley suggest that Kasota sandstone 
and Blue Earth siltstone shonld not be considered as formations but 
rather as a sandstone and siltstone facies of the Oneota. 

Named for exposures on Oneota River, Allamakee County, Iowa. Oneota is 
former name for Upper Iowa River. 

Onesquethaw Stage or Group 

Lower or Middle Devonian (Ulsterian) : North America. 

G. A. Cooper and others. 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
p. 1733, chart 4. Devonian is subdivided into 10 stages of which Ones
quethaw is third in sequence (ascending). Succeeds the Deerpark and is 
followed by the Cazenovia. [For complete sequence see Helderberg stage.] 
Includes sediments of the Esopus, Schoharie, and Onondaga and their 
correlates elsewhE're on the continent. 
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Charles Schuchert, [1943], Stratigraphy of the eastern and central United 
States: New York, John Wiley and Sons, Inc., p. 85. Should be aban
doned. Covers identical formations of Ulsterian stage. 

G. M. Ehlers in K. K. Landes, G. M. Ehlers, and G. M. Stanley, 1945, 
Michigan Dept. Conserv., Geol. Survey Div. Pub. 44, Geol. Ser. 37, p. 35 
(table 1). Used as group in Macldnac Straits region, Michigan, where H 
includes Bois Blanc formation (new). Overlies Deerpark group; under
lies Detroit River group. Ulsterian. 

J. M. Dennison, 1960, Dissert. Abs., v. 21, no. 3, p. 593. Discussion of 
stratigraphy of Devonian Onesquethaw stage in ·west Virginia and Mary
land. Top of stage in type region in New York not precisely defined. Top 
of Tioga bentonite proposed as upper boundary. This permits direct 
physical correlation of New York and central Appalachian sections. 
Tioga bentonite is present in subsurface between the two regions and 
crops out in New York in addition to 45 known localities in West Vir
ginia, Virginia, and Maryland. Remainder and majority of stage consists 
of three formations or facies: Needmore shale, Huntersville chert, and 
Onondaga limestone. 

Type section (stage) : In Helderberg Mountains west of Clarksville and 
facing valley of Onesquethaw Creek in Albany County, N.Y. 

Onion Creek Marl1 

Pleistocene: Central Texas. 

Original reference: R. T. Hill and 'T. W. Vaughan, 1898, U.S. Geol. Survey 
18th Ann. Rept., pt. 2, p. 252-254, 277. 

Named for Onion Creek, Hays County. 

Ono Formation 

Lower Cretaceous : Northern California. 

M. A. Murphy, 1956, (abs.) Jour. Sed. Petrology, v. 26, no. 2, p. 209; 1956, 
Am. Assoc. Petroleum Geologists Bull., v. 40, no. 9, p. 2101 (fig. 2), 2105-
2112. Approximately 4,200 feet of mudstone, siltstone, conglomerate, 
graywacl.:e, and limestone. Gradationally overlies Rector formation 
(new) ; underlies unnamed conglomerate units. Includes Huling and 
Roaring River tongues (both new). Horsetown stage. 

M. A. Murphy and P. U. Rodda, 1900, Jour. Paleontology, v. 34, no. 5, p. 835. 
Conformably underlies Bald Hills formation (new). 

Type section : Along North Fork of Cottonwood Creek from Ono to con
fluence of North Fork with Huling Creek. Named for village of Ono. 
Shasta County. 

Onondaga Limestone1 

Onondaga Formation (in Hamilton Group) 

Onondaga Group 

Middle Devonian: New York, western Maryland, Pennsylvania, Virginia, 
and West Virginia, and Ontario, Canada. 

Original references: .J. Hall, 1839, Nt~w York Geol. Survey 3d Rept., p. 293-
309; L. Vanuxem, 1840, New York Geol. Survey 4th Rept., p. 378. 

Bradford Willard, 1936, Jour. Geology, v. 44, no. 5, p. 578-603. Because of 
close faunal and stratigraphic affiliation with overlying beds, Onondaga 
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formation in Pennsylvania is assigned to position of lowest formation of 
Hamilton group. In central Pennsylvania, comprises lower shale member 
(called Selinsgrove shale by White, 1883) and non cherty limestone (called 
Selinsgrove lower limestone by White, 1883). In eastern Pennsylvania, 
comprises lower member, Esopus shale (called Post-meridian by Rogers, 
1858, Geology of Pennsylvania; and Caudi-galli by White). Middle 
Devonian. 

Bradford Willard, 1939, Pennsylvania Geol. Survey, 4th ser., Bull. G-19, 
p. 141-160. Group as defined in Pennsylvania includes all stratigraphic 
units between top of preceding Oriskany group and succeeding Marcellus 
formation of Hamilton group. In central Pennsylvania, comprises (as
cending) Needmore shale (new) and Selinsgrove limestone; in eastern 
Pennsylvania, comprises (ascending) Esopus shale and Buttermilk Falls 
limestone. 

B. N. Cooper, 1939, Virginia Geol. Survey Bull. 55, p. 41-42, pl. 3. In Draper 
Mountain area, Onondaga formation (chert) is 10 to 70 feet thick, over
lies Becraft(?) sandstone and underlies Millboro shale (new). 

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 294-303. At 
different localities in Virginia, the Onondaga is underlain by one or 
another of following formations: Oriskany sandstone, Becraft limestone, 
Cayuga beds of Wills Creek age, Keefer sandstone, undivided Clinton, 
Clinch sandstone, Juniata formation, and, as along low ridge between 
Walker Mountain and Marion, Smyth County, by Orthorhynchula zone of 
Martinsburg shale. Average thickness 50 to 100 feet. Underlies Romney 
shale. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
p. 1733, 1744-1745, chart 4. Onondaga, Schoharie, and Esopus and their 
equivalents are included in Onesquethaw stage (new). In western New 
York, two faunas recognized in Onondaga. Lower one has many Schoharie 
and Camden elements and is characterized by Amphigenia and many 
corals and is best developed on southern peninsula of Ontario. Schoharie 
elements include Oentronella, Strophonella ampla, OyrUnaella bipUcata, 
Oalymene platys, and Tetraspis. Camden elements are Eodevonaria and 
.Anoplia. Overlying Amphigenia fauna is one characterized by Paras
pirifer acum'inatus occurring at top of Onondaga in New York. In central 
New York, a third division of Onondaga, the Seneca limestone which 
underlies the Marcellus contains an abundance of Chonetes Uneatus, 
Dalmanites selen-zr;ms, and large coiled cephalopods. Lower or Middle 
Devonian. 

H. P. Woodward, 1943, West Virginia Geol. Survey, v. 15, p. 255-308. 
Onondaga group of this report includes all formations in West Virginia 
between top of Ridgeley sandstone and base of Marcellus shale. Has same 
constitution as Onondaga group of Pennsylvania as defined by Willard 
(1939) but has no relation to "Onondaga group" of New York or "Onon
daga salt group" of early New York State geologists. Includes Hunters
ville chert and Needmore shale. 

Winifred Goldring, 1943, New York State Mus. Bull. 332, p. 226--235, geol. 
map. Limestone shown on map legend (Coxsackie quadrangle) above 
Schoharie grit and limestone and below Bakoven shale. Contact with 
Bakoven not noted in :field. 

R. E. Stevenson, 1949, New York State Sci. Service Rept. Inv. 3, p. 3 (table 
1), 6-7. Onondaga group, central New York, comprises (ascending) 
Esopus, Carlisle Center, Schoharie, and Onondaga formations. Onondaga 
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formation includes (ascending) Springfield Center member (new), Bab
cock Hill member (new), and unnamed upper member. 

W. A. Oliver, Jr., 1954, Geol. Soc. America Bull., v. 65, no. 7, p. 621-652. 
Onondaga limestone extends from Ontario, Canada, south to West Vir
ginia, and its "equivalents" extend west to Mississippi. Some age varia
tion over this large area is probable. In New York, formation is generally 
considered lower Middle Devonian (Onesquethaw) and is overlain by 
Marcellus black shale of Hamilton group. Conformably underlain by 
Schoharie grit, Esopus shale, and Oriskany sandstone in eastern New 
York; rests unconformably on Helderberg and Upper Silurian limestones 
in central and western New York. In central New York, subdivided into 
(ascending) Edgecliff, Nedrow, Moorehouse, and Seneca members (all 
new). All members are present in western New York section, but only 
Edgecliff member extends into eastern New York section. No complete 
exposures known from which ex11ct thickness can be determined. Esti
mates of thickness range from 50 to 200 feet. Thickness about 70 feet 
near Syracuse. Hall did not designate type section. Chadwick (1944) 
stated that type locality was Split Rock but gave no reason for the 
designation; since only lowest member is fully exposed there, it is not 
adequa~e, and type locality should remain in "Onondaga County" where 
nearly whole formation is exposed at various places south of Syracuse. 

W. A. Oliver, Jr., 1956, Geol. Soc. America Bull., v. 67, no. 11, p. 1441-1474. 
Discussion of Onondaga in eastern New York. Four members recognized 
by Oliver (1954) in central New York. In Onondaga County, type area, 
each member is divisible into two or more zones, which are more or less 
continuous as far east as Sangerfield quadrangle. Eastward zones gradu
ally become indistinct, and horizontal facies changes are of greater inter
est. East of Cherry Valley, Sene~a member grades laterally into Union 
Springs black shale which overlies Onondaga. Moorehouse and Edgecliff 
members recognizable, although greatly changed, as far southeast as 
Port Jervis. Lower Edgecliff grades into Schoharie formation in south
eastern New York. Buttermilk F'alls limestone of eastern Pennsylvania 
equated in time with Moorehouse member of southeastern New York and 
Nedrow and Moorehouse members of central New York. 

F. M. Swain, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 12, 
p. 2858-2891. Group, in Mount Union area, Pennsylvania, includes New
ton Hamilton formation (new). Disconformably overlies Ridgeley sand
stone of Oriskany group and und€~rlies Marcellus black shale of Hamilton 
group. 

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh 
Mtg., p. 4, 26. Formation comprises Needmore shale below and Selins
grove limestone above members. At East ·waterford section, Onondaga 
is about 70 feet thick. Overlies Ridgeley member of Oriskany and under
lies Shamokin member of Marcellus formation. 

Named for exposures in Onondaga County, N.Y. 

tOnondaga Limestone Series' 

Devonian : New York. 

Original reference: T. A. Conrad, 1837, New York Geol. Survey 1st Rept., 
p. 178-181. 

Quarried near Auburn and on Onondaga Hill, near Syracuse, Onondaga 
County. 
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tOnondaga Saliferous Group1 

Silurian and Lower Devonian: New York. 

Original reference: J. Hall, 1839, New York Geol. Survey 3d Rept., p. 
290-293, 304. 

tOnondaga Salt Group1 

Silurian (Cayugan) : New York. 

Original reference: L. Vanuxem, 1840, New York Geol. Survey 4th Rept., p. 
375-376, 378. 

G. M. Ehlers in K. K. Landes, G. M. Ehlers, and G. 1\f. Stanley, 1945, 
Michigan Geol. Survey Div. Pub. 44, Geol. Ser., 44, p. 24, 27. Hall 
(1851), Geological Reports in pt. V. of' Foster and Whitney report on 
Geology of Lake Superior Land District, U.S. Senate, Spec. Ses. March, 
1851, Ex. Doc. no. 4) assigned marls, gypsum and vesicular, and gashed 
limestones of Mackinac Island, the St. Martin Islands, and mainland 
north of St. Ignace to Onondaga salt group, which is typically exposed 
in New York. Most of strata of Onondaga salt group are now included 
in what is known as Salina group. The marls, chiefly green and red 
shales, and gypsum noted by Hall are included in Pointe aux Chenes 
formation (new). Rominger (1873, Geology of the Upper Peninsula: 
Michigan Geol. Survey, v. 1, pt. 3) used term Onondaga salt group for 
dolomite and green and red variegated shale with some gypsum over
lying Middle Silurian "Niagara group" (Niagaran Sf'ries). In this 
usage, he followed terminology of Hall. Strata of Rominger's Onondaga 
salt group are assigned to Pointe aux Chenes formation. 

Ontarian Series1 

Silurian: Ontario, Canada, and New York. 

Original reference : J. D. Dana, 1890, Geol. Soc. America Bull., 1, p. 40-41. 

D. W. Fisher, 1954, Am. Assoc. Petroleum Geologists Bull., v. 38, no. 9, 
p. 1979-1996. Standardization of Silurian stratigraphic terminology 
(exclusive of Cayugan) in southern Ontario and western New York, 
including type section in Niagara Gorge, discloses that strata are suited 
to tripartite division, both from faunal and physical standpoint. Silurian 
system is herein divided into Medina (n), Clinton (ian), and Niagara (n) 
groups, the three comprising the Ontarian series. 

D. V\T. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser., No. 1. New York Silurian, the standard reference sec
tion for United States, is divided into two series, older Niagaran and 
younger Cayugan. Term "Ontario (an)" used as stage name for lower 
and middle parts of Clinton group. 

Ontarian Stage 

Middle Silurian (Niagaran) : North America. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser., no. 1. Niagaran series divided into four stages (ascend
ing) Lewiston (ian), Ontario (an), Ton a wanda ( n), and Lockport (ian). 
Ontario stage includes lower and middle parts of Clinton group. Ontar
ian rocks thicken eastward from about 18 feet in Niagara Gorge, 60 feet 
in Genesee Gorge, 90 feet along Salmon Creek (Palmyra quadrangle) to 
over 135 feet near Oneida Lake. 

Type section: In Genesee River Gorge at Rochester, N.Y. 
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tOntario Group1 

Silurian: New York. 

2835 

Original reference: E. Emmons, 1842, Geology New York, pt. 2, div. 4, 
geology 2d dist., p. 100-101, 429. 

Ontario Series1 I 
Silurian: New York. 

Original reference: G. H. Ashley, 1923, Eng. Mining Jour.-Press, v. 115, 
p. 1106-1108. 

Ontelaunee Formation (in Beekmantown Group) 

Lower Ordovician : Southeastern Pennsylvania. 

J. P. Hobson, Jr., 1957, Am. Assoc. Petroleum Geologists Bull., v. 41, no. 
12, p. 2716 (fig. 3), 2720-2721. Proposed for the dolomite and inter
bedded limestone and chert lying above Epler formation (new) and un
derlying either Annville limestow~, Jacksonburg argillaceous limestone, 
or Martinsburg shale. Formation is 675 feet thick near type locality 
and is divided into three membt~rs : upper interbedded limestone and 
dolomite member, middle dolomite member, and lower interbedded 
chert and dolomite member. Thins to 150 to 250 feet near Reading. 
Contact with Epler is placed at top of first limestone beneath lowest 
chert bed of Ontelaunee; contact zone gradational; line demarcating 
contact in Berks County is placed 100 feet below lowest chert bed of 
On tela unee. 

Carlyle Gray, A. R. Geyer, and D. B. McLaughlin, 1958, Geologic map of 
Richland quadrangle, Pennsylvania (1 :24,000) : Pennsylvania Geol. Sur
vey, 4th ser., Atlas 167-D. Described in Lebanon County where it is 
uppermost formation of Beekmantown group and underlies Annville 
limestone (probably unconformable). Minimum thickness 500 feet. 

Type section: Along east bank of Schuykill River 1 mile southeast of Lees
port, Berks County. 

Onteora Formation 

Onteora Red Beds, 

Upper Devonian: Southeastern New York. 

Original reference: G. H. Chadwick, 1933, Am. Jour. Sci., 5th, v. 26, p. 
480 (chart) , 483, 484. 

G. H. Chadwick, 1940, New York Geol. Soc. Assoc. 16th Ann. Mtg. Field 
Guide Leaflets, p. 2. List of forma;tions of Catskill region shows Onteora 
redbeds above Twilight Park conglomerate and below Stony Clove sand
stones (new) . Thickness 1,060 feet. 

G. H. Chadwick, 1944, New York State Mus. Bull. 336, p. 125-129, 135, 
136, geol. map [1946]. Redbeds described in Catskill and Kaaterskill 
quadrangles. Thickness about 1,150 feet. Underlies Stony Clove sand
stone (also referred to as Stony Clove member of Katsberg) ; overlie~ 

Kaaterskill sandstones. Onteora redbeds differ little from Kiskatom 
redbeds except for incoming of substantial conglomerates especially at 
base (these conglomerates are Twilight Park conglomerate of Prosser, 
1899). 

Theodore Arnow, 1949, New York State Water Power and Control Comm. 
Bull. a·W-20, p. 8 (table 1), 15. Formation present in Albany County 
where it overlies Kiskatom formation and underlies glacial deposits. 
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J. M. Berdan, 1950, New York State Water Power and Control Comm. Bull. 
GW-22, p. 10 (table 2), 20. Formation is youngest consolidated rock 
exposed in Schoharie County. Composed of red and green shales and 
gray sandstones. Probably over 2,000 feet thick in eastern part of 
county; probably not over 800 feet in western part of county. Inter
fingers with Gilboa formation; underlies glacial deposits. 

Type section: Vicinity of Haines Falls, Greene County; up sides of Kaater
skill "High Peak" and "Round Top'' Mountains. Up the opposite slope 
is Onteora Park. 

Oologah Limestone 1 (in Marmaton Group) 

Pennsylvanian (Des Moines Series) : Northeastern Oklahoma. 

Original reference: N. F. Drake, 1897, Am. Philos. Soc. Proc., v. 36, p. 377. 

M. C. Oakes, 1952, Oklahoma Geol. Survey Bull. 69, p. 28-32, pl. 1. Term 
Oologah has heretofore been applied to thick limestone formation which 
extends from vicinity of Broken Arrow, 'lulsa County, to locality about 
4 miles northeast of Oologah where it bifurcates. Term is here extended 
to Kansas-Oklahoma line to include (ascending) Pawnee limestone, 
Bandera shale, and Altamont limestone members. South of Broken 
Arrow, Oologah equivalents were included in beds called Broken Arrow 
formation. Thickness about 40 feet north of Broken Arrow, thicker 
northward to maximum of about 100 feet in latitude of Catoosa, Rogers 
County, and progressively thinner farther north; about 60 feet thick 
in type locality near Oologah; at Kansas-Oklahoma line its three north
ern members have combined thickness of about 165 feet. Conformably 
overlies Labette formation; conformably underlies Nowata formation. 
Marmaton group. 

R. D. Alexander, 1954, Oklahoma Geol. Survey Circ. 31, p. 14-15, 16 (fig. 
2). Name Oologah here used for sequence of beds between base of cap 
rock of Lexington coal and top of Altamont limestone in Nowata County 
and for equivalent sequence of limestones not yet subdivided in vicinity 
of Tulsa. In Nowata County, the Oologah consists of Pawnee limestone 
at base, the Pawnee consisting in upward sequence of cap rock of Lex
ington coal, Anna shale, Myrick Station limestone, and Coal City lime
stone. Middle part of the Oologah is Bandera shale which thins south
ward from more than 100 feet at Kansas line to 2 feet near Tulsa. 
Upper Member of Oologah is Altamont limestone, which in turn has been 
subdivided into Amoret limestone below and Worland limestone above, 
with shale interval between. Overlies Labette shale; underlies Nowata 
shale. 

Named for Oologah, Rogers County. 

Ooltewah Formation 

Middle Ordovician (Mohawkian) : Southeastern Tennessee. 

G. A. Cooper, 1956, Smithsonian Misc. Conn., v. 127, pt. 1, p. 80-81, chart 1 
(facing p. 130). Ribbon-banded limestone with numerous intercalations 
of red Moccasin-type mudstone and fewer interbeds of buff shaly lime
stone. Lower half contains thin shaly layers. Thickness 250 to 600 
feet. Underlies Bays formation; overlies Long Savannah formation 
(new). Name attributed to B. N. Cooper and G. A. Cooper. 

Type section : Along Mahan Gap road, and extends for a quarter mile or 
more on either side of State Highway 60, Snow Hill (TV A 112-NE) 
quadrangle, Hamilton County. 
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tOostana ula Shales1 or Series1 

Cambrian: Northwestern Georgia. 

2837 

Original reference: J. W. Spencer, 1893, Georgia Geol. Survey, Paleozoic 
group,p.34,37, 77, 87,99,108, 112,115,119,123,130. 

Named for exposures on Oostanaula River. 

Opdyke Coal Member (of Mattoon Formation) 

Pennsylvanian : Central and southeastern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 40, 
51 (table 1), pl. 1. Assigned member status in Mattoon formation (new). 
Occurs above Shelbyville coal member and below Trowbridge coal mem
ber. Coal named by Cady and others (1952, Illinois Geol. Survey Bull. 
78). . Presentation of new rock-stratigraphic classification of Pennsyl
vanian strata in Illinois. 

Type locality: Coal in vicinity of village of Belle Rive and Opdyke, T. 3 S., 
R. 4 E., Jefferson County. 

Opeche Formation1 or Shale 

Opeche Shale Member (of Goose Egg Formation) 

Opeche Shale (in ·Phosphoria Group) 

Lower Permian: Western South Dalwta, southeastern Montana, north
western Nebraska, and Wyoming. 

Original reference: N. H. Darton, 19-01, U.S. Geol. Survey 21st Ann. Rept., 
pt. 4, p. 513. 

G. E. Condra, E. C. Reed, and 0. J. Scherer, 1940, Nebraska Geol. Survey 
Bull. 13, p. 2 (fig. 2), 6, 10, 12, 14. Opeche shale included in Phosphoria 
group. Basal formation in Phosphoria group, in Laramie Range. Thick
ness about 70 feet. Underlies Minnekahta limestone; overlies Owl 
Canyon formation of Cassa group (both new). 

J. D. Love, N. M. Denson, and Theodore Botinelly, 1949, U.S. Geol. Survey 
Oil an.d Gas Inv. Prelim. Map 92. Opeche shale in Glendo area, Wyoming, 
consists of ·about 25 to 75 feet of bright-red silty shale with lesser amounts 
of shaly yellow to red sandstone near base ; thin purple limestone part
ings present in upper part; at top is persistent purple limy shale about 10 
feet thick; locally lens of white gypsum about 5 feet thick. Underlies 
Minnekahta limestone; overlies Hartville formrution. No fossils. 

Billings Geological Society, 1951, Billings Geol. Soc. Guidebook 2d Ann. 
Field Conf., p. 8 (chart). Correlation chart shows Opeche present in 
southeastern Montana. 

Typically developed on Battle Creek, Custer County, S. Dak. Opeche is 
Indian name for Battle Creek. 

Open Door Limestone (in Gallatin Group) 

Upper Cambrian : Southwestern Wyoming. 

A. B. Shaw and C. R. DeLand, 1955, Wyoming Geol. Assoc. Guidebook lOth 
Ann. Field Conf., p. 38, 39 (fig. 1), 40 (fig. 2), 41. Proposed for upper 
Gallatin limestone and flat-pebble conglomerates, without regard to 
their age. Name is used here in preference to any of many names pro
posed for Upper Cambrian of Wyoming because there is need for name 
for lithic unit that is upper Gall:ltin limestone. Names previously ap
plied have been based on a knowledge of age of unit described (for 
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example, Grove Creek and Snowy Range formations, Saga pebble con
glomerates, and others). Reliable faunal evidence is not invariably 
available, and in its absence these names are not applicable. Therefore, 
name Open Door is meant to designate upper part of Gallatin group, 
regardless of its age, based solely on its recognition as lithic unit. 
Includes Dry Creek shale member at base. Overlies Du Noir limestone. 
Surface of erosion evident between Open Door and Lander sandstone 
member of Big Horn dolomite. 

Type section: On east wall of Granite Canyon in Gros Ventre Mountains, 
just below topographic feature known as the Open Door, Teton County. 

Opex Formation 

Opex Dolomite1 

Upper Cambrian: Central northern Utah. 

Original reference: G. F. Loughlin, 1919, U.S. Geol. Survey Prof. Paper 107. 

H. T. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 5 (:fig. 2), 8-9. For-
mation described in East Tintic Mountains. Stratigraphically restricted 
to exclude lower dolomite member as originally defined by Loughlin ; 
this lower unit now included in underlying Cole Canyon dolomite. Con
sists of alternating thin and thick beds of shaly oolitic limestone flat
pebble conglomerate, medium- and coarse-grained brown-weathering 
sandstone, and dusky blue-gray dolomite ; one or more thick beds of 
red and green shale present locally at top of formation. Thickness 150 
to 350 feet; about 250 feet near Eureka. Conformably underlies Ajax 
limestone. Upper Cambrian. 

J. K. Rigby, 1958, Utah Geol. Soc. Guidebook 13, p. 7 (table 1), 23-24, 28 
(:fig. 4), geol. map. Described in Stansbury Mountains, Tooele County, 
where it is 450 to 500 feet thick ; overlies Cole Canyon dolomite and under
lies Dunderberg shale. Two members diifferentiated on geologic map; 
these correspond roughly to upper and lower Opex as mapped by Loughlin 
(1919) whose terminology is followed in this report. 

C. B. Bentley, 1959, Brigham Young Univ. Research Studies, Geology Ser., 
v. 5, no. 6, p. 18-19. At Tintic, stratigraphically restricted to exclude 
uppermost shale and limestone of Lindgren and Loughlin (1919) ; this 
shale and limestone designated as Dunderberg. 

R. E. Cohenour, 1959, Utah Geol. and Mineralog. Survey Bull. 63, p. 12 
(table 1), 53-57, pls. 1, 7. Formation described in Sheeprock Mountains 
where it is principally limestone and about 938 feet thick. Overlies 
Cole Canyon dolomite; underlies Ajax formation; fault at top of Cole 
Canyon has cut out unknown thickness of basal Opex. Crops out in 
belt about 2,600 feet wide in southern end of East and West Lookout 
Hills. 

J. K. Rigby, 1959, Utah Geol. Soc. Guidebook 14, p. 14 (table 1), 26-27, 29 
(:fig. 9), pl. 1. In southern Oquirrh Mountains, underlies Stands bury 
formation and overlies Cole Canyon dolomite. Thickness 175 to 185 feet. 
Gilluly (1932, U.S. Geol. Survey .Prof. Paper 173) mapped these r'ocks as 
upper beds of Lynch dolomite. 

H. J. Bissell, 1959, Utah Geol. Soc. Guidebook 14, p. 132-135. In Boulter 
Mountains, consists of interbedded mottled limestones, brown sandstones, 
and mottled dolomite. A mottled dark-blue-gray to maroon limestone 
containing large oolites is present within 25 feet of basal beds; cross
bedded dolomite and flat-pebble conglomerates near middle of formation; 
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upper dark shaly limestone present about 25 feet below top of formation. 
Overlies Cole Canyon dolomite ; underlies Ajax limestone. 

Named for Opex mine, one-half mile northwest of Mammoth, Tintic district. 

Ophir Formation1 or Shale 

Ophir Group 

Lower and Middle Cambrian: Central northern Utah. 

Original reference: G. F. Loughlin, 1919, U.S. Geol. Survey Prof. Paper 
107, p. 25-27. 

J. D. Forrester, 1937, Geol. Soc. America Bull., v. 48, no. 5, p. 638, pls. 2, 3. 
In Uinta Mountains, conformably underlies Pine Valley quartzite (new). 

A. E. Granger and others, 1952, Utah Geol. Soc. Guidebook 8, p. 7. In 
Wasatch Mountains, east of Salt Lake City, Ophir shale overlies Tintic 
quartzite and underlies Maxfield limestone. In a three-part unit about 
400 feet thick. Cambrian. 

N. C. Williams, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 12, 
p. 2735-2739. In western Uinta Mountains, Ophir and Pine Valley for
mations, heretofore assigned to Cambrian and thought to be conformable, 
are separated by a zoo angle of discordance. Rocks earlier mapped as 
Ophir ( ?) formation of Cambrian age lie beneath the unconformity and 
are assigned to Precambrian and are here named Red Pine shale. Prob
able that true Ophir shale is represented in western Uinta Mountains 
by thin bed of shale at top of Tintic quartzite in South Fork basin; 
this shale is not sufficiently wid(~spread or thick enough to serve as 
mappable unit. 

H. T. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 4-6, pl. 1. In East 
Tintic Mountains, formation is 275 to more than 400 feet thick and 
consists of lower shale member, middle limestone member, and upper 
shale member. Conformably overlies Tintic quartzite; conformably under
lies Teutonic limestone. Middle Cambrian. 

G. B. Maxey, 1958, Geol. Soc. America Bull., v. 69, no. 6, p. 664, 669. In 
discussion of Lower and Middle Cambrian stratigraphy in northern Utah 
and southeastern Idaho, beds formerly assigned to upper part of Ophir 
formation and to Maxfield formation are here assigned to Langston 
formation. 

J. K. Rigby, 1958, Utah Geol. Soc. Guidebook 13, p. 11-13. Rank raised to 
group. In Stansbury Mountains, includes Busby quartzite, Millard 
limestone, Dome, Burnt Canyon, and Burrows equivalents, and Condor 
formation. Underlies Teutonic limestone; overlies Pioche shale. Refers 
to Cohenour (unpub. thesis) for use of group. 

R. E. Cohenour, 1959, Utah Geol. and Mineralog. Survey Bull. 63, p. 12 
(table 1), 32-35, pl. 1. Proposed that Ophir shale and Ophir formatio:q 
be restricted to areas in which they have been applied. Ophir group as 
used in this report [Shee11rock Mountains] comprises following forma
tions or their equivalents: Pioche shale, Busby quartzite, Millard lime
stone, Burrows limestone, Burnt Canyon limestone, Dome limestone, and 
Condor formation. 

J. K. Rigby, 1959, Utah Geol. Soc. Guidebook 14, p. 13-16. Group as used 
in this report [southern Oquirrh Mountains] overlies Pioche shale and 
underlies Teutonic limestone of Hartmann group. Unit not subdivided 
into formations in this area. 

774-954-vol. 2-66--88 
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T. S. Lovering and others, 1960, U.S. Geol. Survey Mineral Inv. Field 
Studies Map MF-230. Formation mapped in East Tintic district. Con
sists of lower shale member, 175 feet thick; middle limestone member, 
145 to 160 feet thick; upper shale member 70 to 90 feet thick. Overlies 
Tin tic quartzite; underlies Teutonic limestone. Lower and Middle 
Cambrian. 

Named for exposures at Ophir, eastern Tooele County. 

Opohonga Limestone1 

Lower Ordovician: Central Utah. 

Original reference: G. F. Loughlin, 1919, U.S. Geol. Survey Prof. Paper 107. 

H. T. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 9-10, 11 (fig. 3), pl. 1. 
Repetitious sequence of medium- to fine-grained thin-bedded light-blue
gray argillaceous limestone and flat-pebble conglomerate that is streaked 
with thin layers and veinlets of siliceous clay which weather buff, 
yellow, and red. Base marked by bed of brown-weathering limy sand
stone or sandy limestone; limestone beds immediately above sandstone 
bed enclose large nodules of white chert. Thickness 400 to more than 
1,000 feet. Conformably overlies Ajax limestone; disconformably under
lies Upper Ordovician Fish Haven dolomite. Term Fish Haven dolomite 
is currently applied in East Tintic Mountains to lower third of Bluebell 
dolomite of Loughlin (1919). 

L. F. Hintze, 1959, Intermountain Assoc. Petroleum Geologists Guidebook 
lOth Ann. Field Conf., p. 1:6-53. Discussion of regional relationships in 
north-central Utah and adjacent areas. Believed that one set of names 
for Ibex basin and another set for northern Utah is sufficient for Lower 
Ordovician terminology in Utah. Recommended that terms Chokecherry 
dolomite and Oponhonga limestone in Gold Hill and Tintic mining dis
tricts be abandoned and standard nomenclature used; that is, Garden 
City formation (which may be subdivided) and Pogonip group which 
comprises six formations. 

Named for Opohonga mine, about one-half mile southeast of Mammoth, 
Tintic district, Juab County. 

Oppello Breccia1 

Middle Cretaceous ( ?) : Central northern Arkansas. 

Original references: C. Croneis and M. Billings, 1929, Jour. Geology, v. 37, 
p. 543, 551; 1930, Arkansas Geol. Survey Bull. 3, p. 155-158. 

Crops out on farm of W. J. Sadler, about 1 mile west of Oppello ( Oppelo), 
Conway County. 

Oquirrh Formation1 

Oquirrh Group 

Oquirrh Series 

Lower Pennsylvanian to Lower Permian: Central northern Utah. 

Original reference: J. Gilluly, 1932, U.S. Geol. Survey Prof. Paper 173. 

H. J. Bissell, 1936, Iowa Acad. Sci. Proc., v. 43, p. 239-243. Suggested that 
term Oquirrh be elevated to rank of series to include all beds from 
lower to upper Pennsylvanian and that lower facies be named Kelly 
formation and upper facies Hobble formation. 

A. A. Baker and J. S. Williams, 1940, Am. Assoc. Petroleum Geologists 
Bull., v. 24, no. 4, p. 623 (fig. 4), 625-626. In Utah County, underlies 
Kirkman limestone (new). 
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A. A. Baker, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 30. 
Described in Wasatch Mountains in vicinity of Provo where it has total 
thickness of about 26,000 feet. •Prdiminary study of some of fusulinids 
has shown presence of forms ranging in age from Morrow ( ? ) in basal 
limestone, through Atoka, Des Moines, Missouri, and Virgil to middle or 
upper Wolfcamp and possibly Leonard. Formation may therefore in
clude strata representative of nearly all the Pennsylvanian, and also 
may include at top some strata of Permian age. 

H. J. Bissell, 1952, Am. Assoc. Petroleum Geologists Bull., v. 36, no. 4, 
p. 581-587. Described in Strawberry Valley quadrangle. Thickness 
11,100 feet. Upper 9,800 feet considered Permian (Wolfcampian). Sys
temic boundary placed on basis of fusulinids. Overlies Weber sandstone; 
underlies Kirkman limestone. 

H. T. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 23-25. Exposed in 
northern and southern parts of :mast Tintic Mountains; neither area 
includes complete or unfaulted section. Thickness about 15,000 feet. 
Overlies Manning Canyon shale; underlies Diamond Creek(?) sandstone. 
Pennsylvanian and Permian. 

A. E. Disbrow, 1957, U.S. Geol. Survey Mineral Inv. Field Studies Map 
MF-131. Mapped in Fivemile Pass quadrangle where the lower 4,440 
feet are exposed. Divided into five units, four limestone and one basal 
coquina limestone. Overlies Manning Canyon shale. 

J. K. Rigby, 1958, Utah Geol. Soc. Guidebook 13, p. 49-51, 53 (fig. 7). In 
Stansbury Mountains, at least 15,000 feet thick. Overlies Manning 
Canyon formation; underlies North Horn ( ?) formation. 

P. ·w. Nygreen, 1958, Utah Geol. and Mineralog. Survey Bull. 61, p. 1-67. 
Near Logan includes West Canyon member (new) in basal part. 

H. J. Bissell, 1959, Utah Geol. Soc. Guidebook 14, p. 93-127, pl. 1. In south
ern part of Oquirrh Mountains and contiguous Fivemile Pass quadrangle, 
subdivided to include (ascending) Hall Canyon, Meadow Canyon, Cedar 
Fort, Lewiston Peak, and Pole Canyon members. These are referred to 
the Pennsylvanian. Thickness of the five members, 6,166 feet. Overlies 
Manning Canyon shale. DefinitivE~ Wolfcamp strata not mapped in area. 

D. 0. Peterson, 1960, Dissert. Abs., v. 20, no. 7, p. 2757. Suggested that 
Oquirrh formation be raised to group status and carried into Wells 
formation area, the Wells being dropped or retained as formation within 
group. 

Named. for occurrences in Oquirrh Range. 

Oquirrh quartzite1 

Carboniferous: Utah. 

Original reference: C. R. Keyes, 192-i, Pan-Am. Geologist, v. 41, p. 37. 

Derivation of name not stated. 

Orabai sandstone1 

Upper Cretaceous: Northeastern Arizona. 

Original reference: C. R. Keyes, 192~~. Pan-Am. Geologist, v. 38, v. 250, 337. 

Well exposed at Orabai Mesa, north of Winslow, Apache County. 

Oracle Granite 

Precambrian: Southeastern Arizona. 

N. P. Peterson, 1938, Arizona Bur. Mines Bull. 144, Geol. Ser. 11, p. 8-9. 
Prevailingly a coarse-grained porphyritic biotite granite with large pink 
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or salmon-colored feldspars 1 14 to 1 1h inches across that give rock a 
pink or gray mottled appearance on fresh surfaces. Composition sug
gests that rock should be classed as quartz monzonite rather than 
granite. Surface exposures of light-buff color. Oldest rock exposed in 
Mammoth area. Unconformably underlies Apache series. 

In Mammoth Mining camp area, 3 miles southwest of village of Mammoth. 
Mapped area almost entirely in W 1h sec. 26 and Elh sec. 27, T. 8 S., 
R. 16 E., on east flank of Black Hills. Also in area of village of Oracle 
on northern slope of Santa Catalina Mountains, Pinal County. 

Ora Lorna Formation 

See Oro Lorna Formation. 

Or an Sandstone Lentil (in Graford Formation) 1 

Pennsylvanian : Central northern Texas. 

Original reference : F. B. Plummer and R. C. Moore, 1922, Texas Univ. 
Bull. 2132, p. 96, 97, 99, 100. 

Probably named for Oran, Palo Pinto County. 

Oranda Formation 

Middle Ordovician: Western Virginia, south-central Pennsylvania, and 
southeastern West Virginia. 

B. N. Cooper and G. A. Cooper, 1946, Geol. Soc. America Bull., v. 57, no. 1, 
p. 86-89. Proposed for the 30-foot zone, characterized by occurrence of 
Reuschella "edsoni" and its associates, which overlies the Edinburg and 
directly underlies Sinuites beds of the Martinsburg. Composed mainly 
of very argillaceous limestone with metabentonitic clays, shales, and 
ledge-making siltstones. Unit is important as zone of reference below 
which the facies changes in Edinburg (new) are observable between 
Lacey Spring and Winchester. Corresponds to "Christiania" [Bimuria] 
bed of Chambersburg limestone of southern Pennsylvania. 

Marshall Kay, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 8, 
p. 1402 (chart). Chart shows Oranda present in southeastern West 
Virginia, Cumberland V·alley, Pa., and Shenandoah Valley, Va. 

L. C. Craig, 1949, Geol. Soc. America Bull., v. 60, no. 4, p. 738-742. In 
south-central Pennsylvania, name Oranda is applied to beds formerly 
termed Greencastle; S'inttites zone is referred to base of Martinsburg. 
Throughout most of the area, formation consists of dark-gray to black 
fine-grained slabby to massive blue-gray to white-weathering limestone; 
in easternmost outcrops, consists of bl~ck argillaceous buff-weathering 
limestone with prominent shale partings. Thickness 17 feet south of 
Fannettsburg; over 158 feet northeast of Plainfield; 149 feet on Turnpike 
northeast of Newville. If present in Maryland, probably quite thin. 
Overlies Kauffman member (new) of Mercersburg or beds thought to be 
equivalent; underlies S·inttites zone of Martinsburg. 

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) : 
Pennsylvania Geol. Survey, 4th ser. As mapped, Chambersburg forma
tion includes dark-gray thin-bedded limestone ( Oranda) at top; gray 
argillaceous limestone (Mercersburg) in middle ; dark-gray cobbly and 
thin irregularly bedded limestone (Shippensburg) below. 

Type section: Along State Highway 55 about 2.7 miles S. 40° ·w. of Oranda 
and somewhat less than one-half mile west of U.S. Route 11 in north 
environs of Strasburg, Shenandoah County, Va. Name derived from 
Oranda, a hamlet about 3lh miles northeast of Strasburg. 
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Orange Granite1 

Devonian: Northeastern Vermont. 

Original reference: E. J. Foyles and C. H. Richardson, 1929, Vermont State 
Geologist 16th Rept., table opposite p. 288. 

Named for Orange Township, Orange County. 

tOrange Phyllite1 

Pre-Triassic : Southwestern Connecticut. 

Original reference: H. E. Gregory, 1906, Connecticut Geol. Nat. History 
Bull. 6, p. 86, 101-102, map. 

John Rodgers and others, 1956, Preliminary geological. map of Connecticut 
(1 :253,400) : Connecticut Geol. Nat. History Survey; John Rodgers, R. 
M. Gates, and J. L. Rosenfeld, 1959, Connecticut Geol. Nat. History Bull. 
84, p. 36-37. Includes dark-gray lustrous phyllite, commonly interbedded 
with finely laminated sericite-quartz phyllite or sericitic quartzite. 
Coarser toward the west where it is fine-grained mica-quartz-garnet 
schist. Beds of medium-crystalline micaceous limestone occur at several 
places. Few bodies of hornblende schist or amphibolite. Derivation of 
name stated. 

M. H. Carr, 1960, Connecticut Geol. Nat. History Survey Quad. Rept. 9, 
p. 12-14, pl. 1. Mica quartzites just east of Prospect gneiss, previously 
included in Orange phyllite, are here included in Hartland formation. 
Thus, Orange phyllite is restricted to rocks between Milford chorite 
schist and Hartland formation. 

Named for town of Orange, New Haven County. 

tOrangeburg Formation1 

Eocene, middle: Western and central South Carolina and southern Georgia. 

Original references: W. H. Dall, 1898, U.S. Geol. Survey 18th Ann. Rept., 
pt. 2, p. 344, chart facing p. 334 ; published in 1897 as House Doc. 5, 
55th Cong., 2d sess. 

Typical locality in old Orangeburg district (Lang Syne plantation, near 
Fort Motte, now in Calhoun County), S.C. 

Orange-Martin Limestone:~. 

Mississippian: Indiana. 

Original reference: D. D. Owen and R. Owen, 1862, Rept. of geol. reconn. 
of Indiana, p. 126-127. 

Named for occurrence in Orange and Martin Counties. 

Oran·geville Shale (in Cuyahoga Group) 1 

Orangeville Shale Member (of Cuyahoga Formation):~. 

Mississippian: Northeastern Ohio and northwestern Pennsylvania. 

Original reference : I. C. White, 1880, Pennsylvania 2d Geol. Survey Rept. 
Qa, p. 63. 

H. P. Cushing, Frank Leverett, and F. R. Van Horn, 1931, U.S. Geol. 
Survey Bull. 818, p. 48-50, 57. Cuyahoga formation raised to group rank 
in its typical area, and its subdivisions (ascending) Orangeville shale, 
Sharpsville sandstone, and Meadvllle shale are raised to formation rank. 
In Cleveland district, Ohio [thi::; report], Orangeville is very homo
geneous except that it carries fairly persistent sandstone member, the 
Aurora, from 6 to 10 feet thick, 10 feet or less above base. This bed is 
absent in some sections, as at Berea. The few feet of shale below this 
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sandstone is on the horizon of Sunbury shale of central and southern 
Ohio. In Cleveland district, this shale zone is not easily separable from 
Cuyahoga beds. Thickness about 125 feet. In some areas, underlies 
Sharon conglomerate. 

F. T. Holden, 1941, Illinois Acad. Sci. Trans., v. 34, no. 2, p. 172. Included 
in Tinkers Creek shale facies (new) of CuY'ahoga formation. 

Wallace de Witt, Jr., 1946, U.S. Geol. Survey Oil and Gas Inv. Prelim. 
Chart 21. Orangeville, at its type locality on Pennsylvania-Ohio State 
line, consists of about 75 feet of gray to brown hard semifissile clay 
shale containing a few thin flagstones. Traced eastward into vicinity of 
Titusville, the flags in the Orangeville increase in number, and the 
Orangeville merges into Sharpsville sandstone. In northeastern Ohio, the 
Orangeville has a basal carbonaceous shale member, the Sunbury, which 
can be traced throughout Ohio. In Cuyahoga and Geauga Counties, 
Ohio, Aurora sandstone and Chardon sandstone members are present. 

Wallace de Witt, Jr., 1951, Geol. Soc. America Bull., v. 62, no. 11, p. 1362-
1366; J. F. Pepper, Wallace de Witt, Jr., and D. F. Demarest, 1954, U.S. 
Geol. Survey Prof. Paper 259, p. 10, 13, 18, 41, 42-45, pl. 4. Following 
members recognized: Sunbury, Aurora siltstone, Chardon siltstone, Bar
tholomew siltstone (new), and Hungry Run sandstone (new). Overlies 
Shellhammer Hollow formation (new). 

E. J. Szmuc, 1958, Dissert. Abs., v. 18, no. 6, p. 2109. Named for village of 
Orangeville, on Ohio-Pennsylvania line in Trumbull County, Ohio. Basal 
member of Cuyahoga. Underlies Sharpsville member. In this report, 
the Cuyahoga is subdivided into eight members. 

Orca Group1 

Upper Mesozoic ( ? ) : Central southern Alaska. 

Original reference: F. C. Schrader, 1900, U.S. Geol. Survey 20th Ann. 
Rept., pt. 7, p. 404, 413. 

F. H. Moffit, 1954, U.S. Geol. Survey Bull. 989-E, p. 236, 247-275. Workers 
who have studied sedimentary deposits of Prince William Sound region 
have accepted rocks around Port Valdez as typical of Valdez group and 
have agreed in assigning basaltic flows and intrusives, or greenstones as 
they are commonly called, and massive conglomerate beds of Ellamar 
district to Orca group. Aside from these points held in common, there 
is no generally accepted definition of what constitutes Valdez and Orca 
groups, what are their limits, and what are stratigraphic and structural 
relations of the beds included in them. Notwithstanding the similarities 
of the two groups, the Orca, when compared with the Valdez, shows 
greater diversity in kinds of rocks composing it. Consists dominantly 
of slate ~nd graywacke. Type locality cited. Many or all of the sedi
mentary rocks exposed in islands and on mainland of southeastern part 
of Prince William Sound area, including type locality of Orca group, 
probably of Late Cretaceous age. 

Type locality : Includes rocks of the mainland, adjacent to Orca Inlet and 
Orca Bay, and on Hawkins Island, southeastern Prince William Sound 
region. 

Orcas Group1 

Middle Devonian, Lower and Middle Pennsylvanian, Middle and Upper 
Permian and Upper Triassic: Northwestern Washington. 

Original reference: R. D. McLellan, 1924, Am. Jour Sci., 5th, v. 8, p. 217-222. 
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G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, pt. 1, p. 1775. 
Part of this group is dated as Devonian by an identification of Atrypa 
retimtla1·i8 reported by Sclluchert. These seem to be Middle or Upper 
Devonian types rather than Silurian forms (McLellan, 1924). 

W. R. Danner, 1960, Geol. Soc. America Bull., v. 71, no. 12, pt. 2, p. 2055-
2056. Orcas group, originally designated as Devono-Mississippian, is 
now known to contain rocks of Middle Devonian, Early and Middle 
Pennsylvanian, Middle and Late Permian, and Late Triassic. No diag
nostic Mississippian fossils found. 

Named for exposures on Orcas Island. 

Orchard Gneiss1 

Precambrian: Northeastern New York. 

Original reference: J. F. Kemp, 1898, Am. Inst. Mining Engr::;. Trans., v. 27, 
p. 178, map, sees. 

Occurs near Port Henry, Essex County. Probably named for Orchard Pit. 

Orchard Creek Shale1 

Orchard Creek Shale (in Maquoketa Group) 
Lower Silurian : Southwestern Illinois and southeastern Missouri. 

Original reference: T. E. Savage, 1909, Am. Jour. Sci., 4th, v. 28, p. 515. 
J. M. ·weller, 1939, Kansas Geol. Soc. Guidebook 13th Ann. lfield Conf., 

p. 56. Savage draws Ordovician-Silurian boundary at base of Orchard 
Creek shale, although there is no doubt that this formation is southward 
continuation of some part of Maquoketa shale which is generally con
ceded to be Upper Ordovician. 

A. M. Gutstadt, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 3, 
pt. 1, p. 518 (table 2), 524. In area where Cape limestone (new) can be 
identified, Upper Ordovician rocks are referred to Maquoketa group 
which is composed of (ascending) Orchard Creek shale, Cape limestone, 
and Eden shale. 

Named for Orchard Creek, 2 miles south of Thebes, Alexander County, Ill. 

Orchard Point Conglomerate Member (of Blakeley Formation) 
Oligocene, middle, or Miocene, lower: Northwestern Washington. 
C. E. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p. 114. 

Consists of approximately 1,800 feet of conglomerate at base of forma
tion. Underlies 4,800-foot section of massive and stratified sandy shales 
and thick units of interstratified conglomerate. Middle Oligocene. 

C. V. Fulmer, 1954, (abs.) Geol. Soc. America Bull., v. 65, no. 12, pt. 2, 
p. 1341. At type section, lowermost Blakeley consists of 845 feet of 
well-bedded hard marine gray sandstones and massive conglomerates, 
the Orchard Point member. Orchard Point underlies approximately 4,000 
feet of marine, interbedded siltstone, sandstone, and shale herein named 
Restoration Point member. Bas«~d on foraminiferal assemblages con
tained, the Blakeley, as herein restricted, is best correlated with Zemor
rian stage [lower Miocene] of California. 

Named for occurrence at Orchard Point near entrance to Bremerton Inlet, 
Kitsap County. 

Orcutt Formation1 or Sand 
Pleistocene, upper : Southern California. 
Original reference : H. W. Hoots and S. C. Herold, 1935, in Geology of 

natural gas: Tulsa, Okla., Am. Assoc. Petroleum Geologists, p. 156. 
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·w. P. ·woodring, M. N. Bramlette, and K. E. Lohman, 1943, Am. Assoc. 
Petroleum Geologists Bull., v. 27, no. 10, p. 1336 (fig. 1) , 1340 (table 1), 
1359-1360. In Santa Maria district, reddish-brown sand and gravel 
resting discordantly on Paso Robles and older formations are designated 
Orcutt sand. Maximum outcrop thiclmess between 50 and 100 feet. 
Considered oldest and most extensive terrace deposit in district; tilted 
as much as 12 degrees in flanks of anticlines. In type region, has maxi
mum thickness of 50 feet and overlaps formations down to and including 
the Sisquoc. Upper Pleistocene. 

G. F. 'Vorts, Jr., 1951, U.S. Geol. Survey Water-Supply Paper 1000, p. 33-
36, pl. 3, table facing p. 23. Described as formation consisting of two 
conformable members : an upper fine-grained sand member which cor
responds to that part of formation exposed at type locality, and lower 
coarse-grained member. Woodring's term seems to apply only to upper 
member. Thickness as much as 225 feet. 

Type region: On north flank of Casmalia Hills immediately west of Orcutt, 
Santa Barbara County. 

Ord Mountain Group 

Triassic(?) : Southern California. 

D. L. Gardner, 1940, California Jour. Mines and Geology, v. 3G, no. 3, p. 266-
267. Consists of two major units, andesitic flows, tuffs, and breccia, and 
hypabyssal intrusive rocks with a porphyritic habit. Intruded by 
Jurassic ( ?) plutonics. 

Occurs on Ord, East Ord, and Kane Mountains, and southern flank of 
Bessemer Mountains, San Bernardino County. 

Ordnance Plant Member (of Moorefield Formation) 

Mississippian (Chesterian) : Northeastern Oklahoma. 

G. G. Huffman and others, 1958, Oklahoma Geol. Survey Bull. 77, p. 57-61, 
pls. 1-5. Consists fundamentally of three parts (ascending) : platy blue 
to yellow siltstone 9 feet thick; heavy-bedded blue fine-grained dense 
calcareous siltstone which weathers yellow, silty, and into concentric 
elements of concretionary nature 15 feet thick ; and sequence of brown 
to black platy siltstone and shale 10 feet thick. Maximum thickness 35 
feet. Northward from type locality, member loses upper and part of 
middle phase until only one or two of heavy ledges can be carried 
through; southward, the heavy-bedded siltstone development thins by 
convergence, and entire sequence passes into thin platy silty shale with 
occasional ledges and concretions of dense blue limestone. Believed to 
rest conformably upon Lindsey Bridge member (new) or in its absence 
upon Bayou Manard member (new) ; locally overlaps onto "knobs" of 
Boone chert; unconformably overlain by Hindsville limestone and 
northward from Pensacola is truncated by it. 

Type locality : Along Pryor Creek within Oklahoma Ordnance Plant area 
and in west end of Low Water Dam, sees. 11 and 14, T. 20 N., R. 19 E., 
where all but uppermost beds are exposed in quarry, Mayes County. 
Uppermost beds well developed along west side of Grand River below its 
confluence with Pryor Creek in sec. 27, T. 20 N., R. 19 E. 
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Oread Limestone (in Shawnee Group) 

Oread Limestone Member (of Vqmoosa li~ormation) 

Oread Limestone or Limestone Member (of Douglas Group or Formation) 1 

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, north
western Missouri, southeastern Nebraska, and northern Oklahoma. 

Original reference: E. Haworth, 1894, Kansas Univ. Quart., v. 2, p. 123, 124. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, 
p. 2034-2036; 1949, F. C. Greene and W. V. Searight, 1949, Missouri 
Geol. Survey Rept. Inv. 11, p. vii (fig. 3), 16-17. Shawnee group was 
defined by Moore (1932, Kansas Geol. Soc. Guidebook 6th Ann. Field 
Conf.) as extending from base of Oread formation to top of Topeka 
formation. This classification of the Shawnee is now recognized by 
interstate agreement. Oread formation comprises (ascending) Toronto 
limestone, Snyderville shale, Leavenworth limestone, Heebner shale, 
Plattsmouth limestone, Heumader shale, and Kereford limestone mem
bers. Overlies Lawrence formation; underlies Kanwaka formation. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 26. Nebraska Geolog
ical Survey uses term ·weeping "\Vater limestone in preference to Toronto 
for basal member of Oread. 

W. :E'. Tanner, 1956, Oklahoma Geol. Survey Circ. 40, p. 12 (fig. 1), 52-54, 
pl. 1. Member of Vamoosa formation in Oklahoma. At type locality, 
Oread is composed of four limestones and three shales. Leavenworth 
member (No. 2 limestone, counting from bottom) is Middle Oread of 
this report [Osage County] ; Upper Oread is Plattsmouth member (No. 
3 limestone). Basal limestone does not crop out in Oklahoma. Middle 
Oread is a thin limestone, decreasing from about 4 feet near Kansas line 
to about 4 inches in sec. 15, T. 26 N., R. 9 E. South of this point, it is a 
calcareous zone, approximately 15 feet above top of Upper Wyona 
sandstone and perhaps 30 feet below overlying Elgin sandstone. Near 
Kansas line where member is well developed, it lies between 15 and 90 
feet below Ul)per Oread limestone and approximately 100 feet above top 
of Jones burg sandstone. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 21, fig. 5. Basal formation in Shawnee group. Comprises (ascending) 
Toronto limestone, Heebner shale, Plattsmouth limestone, Heumader 
shale, and Kereford limestone members. Kereford missing in some lo
calities. Where Toronto is missing, base of formation is indeterminate, 
and Snyderville shale cannot be separated from underlying Douglas 
group. Thickness 42 to 52 feet. 

Named for fact it caps Mount Oread, at Lawrence, Douglas County, Kans. 

Oreana shale1 

Jurassic : Nevada. 
Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 80. 
Occupies west flank of Humboldt Range southward from Oreana Station, 

Pershing County. 

Oreapolis Limestone1 

Pennsylvanian: Southeastern Nebraska. 
Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad. 

Sci. Pub., v. 9, no. 2, p. 6, 10, 19, 34. 
Named for Oreapolis, Cass County. 
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tOregon Beds1 

Oligocene (?) and Miocene: Central northern Oregon. 

Original reference: E. D. Cope, 1879, Am. Nat., v. 13, p. 333. 

Named for State of Oregon. 

Oregon Limestone1 (in High Bridge Group) 

Oregon Member (of High Bridge Limestone) 

Middle Ordovician: Central Kentucky. 

Original reference: A. M. Miller, 1905, Kentucky Geol. Survey Bull. 2, p. 13. 

A. C. McFarlan, 1943, Geology of Kentucky: Lexington, Ky., Kentucky 
Univ., p. 12; D. K. Hamilton, 1948, Econ. Geology, v. 43, no. 1, p. 40-41. 
Middle formation of High Bridge (Highbridge) group. Underlies Tyrone 
limestone; overlies Camp Nelson limestone. 

J. L. Rich, 1951, Geol. Soc. America Bull., v. 62, no. 1, p. 18. Referred to 
as member of High Bridge limestone. 

Named for Oregon, Mercer County. 

Oregonia Member (of Arnheim Formation) 

Oregonia division (in Arnheim Formation) 1 

Upper Ordovician (Richmond) : Southwestern Ohio and north-central 
Kentucky. 

Original reference: A. F. Foerste, 1910, Denison Univ. Sci. Lab. Bull. 16, 
p. 18. 

Wilber Stout, Karl Ver Steeg, and G. F. Lamb, 1943, Ohio Geol. Survey, 
4th ser., Bull. 44, chart facing p. 108. Shown on generalized section 
of Ohio as upper member of Arnheim ; overlies Sunset member ; under
lies Fort Ancient member of Waynesville formation. Richmond series. 

Named for Oregonia, Warren County, Ohio. 

Ore Hill Limestone Member (of Gatesburg Formation) 1 

Upper Cambrian: Central Pennsylvania. 

Original reference: Charles Butts, 1918, Am. Jour. Sci., 4th, v. 46, p. 527, 
534, 537. 

J. L. Wilson, 1952, Geol. Soc. America Bull., v. 63, no. 3, p. 282, 283-287, 
pis. 1, 3. Redefined to include nonarenaceous dark crystalline dolomite 
of the Gatesburg found at stratigraphic position of Butts' Ore Hill 
limestone from Williamsburg, Pa., northward through Tyrone and 
Bellefonte quadrangles. Thickness 130 to 213 feet: at Williamsburg 
and Birmingham, about 160 feet. Separated from overlying Mines dolo
mite member by interval, 650 to 700 feet thick, referred to as upper 
sandy Gatesburg member, and from underlying Stacy dolomite member 
by 400-foot interval referred to as lower sandy Gatesburg member. 
Type section designated. 

Type section: Ore Hill quarry about 300 yards northeast of crossroads 
of Pennsylvania State Highway 686 and road leading east to Ore Hill 
Station, Bloomfield Township, Bedford County. Named for Ore Hill, 
Blair County. 

Orejon Andesite1 

Eocene: Southern New Mexico 

Original reference: K. C. Dunham, 1935, New Mexico School Mines Bull. 
11, p. 53, 54. 
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v. C. Kelley and Caswell Silver, 1952, New Mexico Univ. Pubs. in Geology 
4, p. 114 (fig. 14). Age given as Eocene on chart showing nomenclature 
of Tertiary formations in Caballo Mountains and adjoining areas. 
Older than Cueva [rhyolite]; younger than Soledad [rhyolite]. 

Named for Orejon mine, Dona Ana County, in which it occurs as hanging 
wall of main fault. 

Orella Member (of Brule Formation) 

Oligocene, middle: Western Nebraska and southwestern Wyoming. 

C. B. Schultz and T. M. Stout, 1938, (.abs.) Geol. Soc. America Bull., v. 49, 
no. 12, pt. 2, p. 1921 ; 1941, Guide for a field conference on the Tertiary 
and Pleistocene of Nebraska: Nebraska Univ. State Mus. Spec. Rept., 
p. 4 (table 1), 37, fig. 8. Proposed for lower or Ore·odon zone part of 
Brule formation. Thickness about 150 feet. Disconformably underlies 
Whitney member (new) . 

C. B. Schultz and T. M. Stout, 1955, Nebraska Univ. State Mus. Bull., v. 
4, no. 2, p. 41--44, figs. 3, 10, table 1, 2. Four divisions distinguished. 
Chiefly silty clay, massive to laminated; commonly brownish-buff; lo
cally greenish-gray. Thickness about 170 feet in Scottsbluff and Tor
rington areas, western Nebraska and eastern Wyoming; 184 feet in 
Crawford area, Nebraska. Overlies Chadron formation. 

Type locality: About 2% miles southwest of Orella Station in vicinity 
of Toadstool Park in sec. 8, T. 33 N., R. 53 W., Sioux County, Nebr. 

Orellan Age 

Oligocene: North America. 

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, 
p. 11, pl. 1. Provincial time term, based on Orella member of Brule 
formation, type locality, Orella, Nebraska. Includes the old term 
"Oreodon beds" used in the most extended sense. Covers interval be
tween Oligocene Chadronian (older) and Whitney an ages. Report 
defines 18 provincial time terms, based on mammal-bearing units, for 
North American continental Tertiary. [For sequence see under 
Puercan.] 

Type area: Northwestern Nebraska, southwestern South Dakota, and 
eastern Wyoming. 

Ore Mountain Diorite 

Pre-Upper Devonian : Central Maine. 

S. S. Philbrick, 1936, Am. Jour. Sci., 5th ser., v. 31, no. 181, p. 9-10, 39. 
Incidental mention. Older than Onawa intrusive which is probably 
Upper Devonian in age. 

Crops out between Katahdin Iron Works and Big Houston Pond in south
ern Piscataquis County. 

Orestimba Group 

Upper Cretaceous (Chico Series) : Northern California. 

F. M. Anderson, 1938, (abs.) Geol. 'Soc. America Bull., v. 49, no. 12, pt. 2, 
p. 1863. Chico series subdivided into Pioneer, Panoche, and Orestimba 
groups. Maximum thickness of 01·estimba 5,000 feet. 

F. M. Anderson, 1940, 6th Pacific Sci. Cong. Proc., v. 1, p. 395 [1939]. 
Orestimba group, Chico series, covers closing stages of Cretaceous. 
Crops out only in San Joaquin Valley. Overlies Panoche group along 
its eastern margin. Group begins with stratigraphic unit of unique 
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character, as described by Anderso:q and Pack (1915), who termed it 
"Moreno formation." This shaly unit has thickness of 2,000 feet and 
in district of Orestimba Creek is overlain by 3,000 feet or more of 
sandy formation, termed the Garzas. 

R. D. Reed, 1943, California Div. Mines Bull. 118, pt. 2, p. 109 (table 6) 
[preprint 1941]. Shown on table as overlying Panoche group and com
prising Volta, Garzas, Quinto, and Moreno formations. 

Occurs in outer foothills of Diablo Range. Named for fact it lies across 
Orestimba Creek, Stanislaus County. 

Orfordville Formation 

Middle Ordovician(?) : Western New Hampshire and eastern Vermont. 

J. B. Hadley and others, 1938, Geologic map and structure sections of the 
New Hampshire portion of the Mount Cube quadrangle (1 :62,500) ; 
C. A. Chapman and others, 1938, Geologic map and structure sections 
of the Mascoma quadrangle, New Hampshire (1 :62,500) : New Hamp
shire Highway Dept. Consists of black to dark-gray mica schist, 
quartz-mica schist, feldspathic quartzite, staurolite schist, and stauro
lite-kyanite schist in middle grade metamorphic zone. Ottrelite schist or 
black schistose graphitic quartzite locally; also lenses of biotite gneiss 
in upper part. Dark-gray slate in lower grade zone. Includes Post 
Pond volcanic member (new) at base, Hardy Hill quartzite member 
(new) near middle, and Sunday Mountain volcanic member (new) at 
top. Underlies Albee formation. 

J. B. Hadley, 1942, Geol. Soc. America Bull., v. 53, no. 1, p. 119-124. 
Thickness about 5,000 feet. 

J. B. Lyons, 1955, Geol. Soc. America Bull., v. 66, no. 1, p. 108, 113-116, 
pl. 1. Stratigraphic revision. Includes (ascending) schists, Hardy Hill 
quartzite member, schists, and Post Pond volcanic member. Sunday 
Mountain volcanic member is considered equivalent of Post Pond mem
ber and is not mapped separately. 

M. P. Billings, 1955, Geologic map of New Hampshire (1 :250,000) : U.S. 
Geol. Survey. Members are Hardy Hill quartzite, Post Pond volcanic 
member, and Sunday Mountain volcanics. 

Crops out in belt trending southwestward from Orfordville in New 
Hampshire part of Mount Cube quadrangle. Extends into Vermont. 

Organ Rock Tongue or Member (of Cutler Formation) 1 

Permian: Southeastern Utah and northeastern Arizona. 

Original reference: A. A. Baker and J. B. Reeside, Jr., 1929, Am. Assoc. 
Petroleum Geologists Bull., v. 13, no. 11, p. 1420, 1422, 1423, H4J, 1443, 
1446. 

C. B. Hunt, Paul Averitt, and R. L. Miller, 1953, U.S. Geol. Survey Prof. 
Paper 228, p. 39 (table), 40 (fig. 7), 41, 42-44. Described in Henry 
Mountains region where it consists of red evenly bedded micaceous 
and shaly sandstone; grades northward into white crossbedded sand
stone like White Rim or Cedar Mesa members. Thickness 265 to 400 
feet. Conformably overlies Cedar Mesa sandstone member; conform
ably underlies White Rim sandstone member. In Monument Valley 
region, underlies De Chelly sandstone member. 

G. K. Elias, 1957, in Four Corners Geol. Soc. Guidebook 2d Field Conf., 
p. 10. Correlation chart shows Organ Rock present in northeastern 
Arizona. 
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J. H. Stewart, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 8, 
p. 1855 (fig. 2), 1857 (fig. 3), 186'2. Underlies Hoskinnini (herein re
allocated to member status in Moenkopi formation) in most of south
eastern Utah. 

Named for fact that the beds compose natural monument known as 
Organ Rock, south of San Juan River, between Moonlight and Copper 
Creeks, San Juan County, Utah. 

Oriana Gypsum Member (of Peacock Formation) 1 

Permian: Central northern Texas~ 

Original reference: L. T. Patton, 1930, Texas Univ. Bull. 3027, p. 47. 

Well exposed in valleys of Double Mountain Fork and Salt Fork Rivers, 
Stonewall County., and near station of Oriana, on Stamford & North
western Railroad. 

Orient Formation 

Paleozoic: North-central Utah. 

B. F. Stringham, 1942, Geol. Soc. America Bull., v. 53, no. 2, p. 271, pl. 1. 
Brown well-crystallized quartzite, 15 feet thick, overlies 250-foot unit 
of dense greenish-brown shale. 'I'hese will be referred to collectively 
as Orient formation and specifically as Orient quartzite and Orient 
shale. 

R. E. Cohenour, 1959, Utah Geol. and Min. Survey Bull. 63, p. 75. Pro
posed that names Orient formation and its subdivisions, Orient shale 
and Orient quartzite, be supplanted by Kanosh shale and Swan Peak 
quartzite. Beds above Orient quartzite have been recognized to be 
units of Fish Haven dolomite. 

Traced from Orient mine south and westward across Bates Gulch, West 
Tin tic Mining District [Juab County]. 

Orient Gneiss1 

Precambrian(?) : Northeastern Washington. 
Original reference: C. E. Weaver, 1920, Washington Geol. Survey Bull. 

20, p. 85, map. 

J. L. Barlow, 1958, U.S. Atomic Energy Comm. [Pub.] RME-2068, p. 7. 
Discussion of uranium occurrences in northern Ferry County. Oldest 
rocks in district are biotite-amphibole schists, gneisses, limestones, and 
quartzites, which Weaver (1920) designated Orient gneiss and tenta
tively assigned Precambrian age. Houghland (1933, unpub. thesis) 
subdivided this sequence and assigned name Rockcut formation to 
include two lower quartzite and limestone members of Lower Paleo
zoic(?) age. He also used term amphibole schist to include all basic 
medium- to fine-grained more or less metamorposed rocks in area. 
These schists are interbedded with the Rockcut. 

·wen exposed in railway cuts at town of Orient, Stevens County. 

Orient Granite Porphyry 

Tertiary: North-central Utah. 

B. F. Stringham, 1942, Geol. Soc. America Bull., v. 53, no. 2, p. 275, pl. 1. 
Dense, buff colored, and massive. Phenocrysts of quartz, biotite, and 
feldspar ; never predominate over groundmass. 

Northeast of Orient mine, West Tintie Mining District, [Juab County]. 
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Orienta Sandstone (in Bayfield Group) 1 

Precambrian: Northwestern 'Visconsin. 

Original reference: F. T. Thwaites, 1912, Wisconsin Geol. Nat. Hist. 
Survey Bull. 25, p. 41. 

G. 0. Raasch, 1950, Illinois Acad. Sci. Trans., v. 43, p. 145 (fig. 8), 147, 
150. Critical examination of evidence on which Thwaites (1912) estab
lished his Chequamegon formation reveals that his Chequamegon brown
stone formation is none other than Port Wing brownstone member of 
Orienta formation, repeated by faulting. [Thwaites' 1912 general section 
referred to Upper brownstone (of Port Wing) ; thickness 500 to 700 
feet.] It is suggested that Bayfield sediments are of Middle and 
possibly also Early Cambrian age laid down in structural basins 
formed at or after close of Algonkian. 

Named for exposures near Orienta, Bayfield County. 

Orinda Formation1 

Orinda Formation (in Contra Costa Group) 

Pliocene : Western California. 

Original reference: A. C. Lawson and C. Palache, 1902, California Univ. 
Pubs., Dept. Geol. Bull., v. 2, p. 371, map. 

B. L. Clark, 1936, Geol. Soc. America Bull., v. 46, no. 7, p. 1035, pl. 88. 
Stratigraphic sequence on south side of Riggs Canyon fault zone, Mount 
Diablo area, shows Orinda formation, 3,060 feet below Moraga tuff 
and above Jacalitos ( ?) . 

C. E. Weaver, 1949, Geol. Soc. America Mem. 35, p. 16 (table 3), 91-92, 
pl. 11. Described in Mare Island quadrangle where it occupies less 
than 1% square miles and is exposed just east of Pinole Point; beds 
lie in shallow syncline whose axis passes beneath San Pablo· Bay. 
Near Rodeo, Orinda overlies Neroly sandstone. 

D. E. Savage, B. A. Ogle, and R. S. Creely, 1951, (abs.) Geol. Soc. 
America Bull., v. 62, no. 12, pt. 2, p. 1511. Included in sequence of 
formations (in west-central Contra Costa County) for which new 
group name is proposed (name not given). Sequence (ascending) 
Orinda, Moraga, Siesta, Bald Peak, and unnamed formation. Unnamed 
formation formerly mapped as Orinda, but separate formational name 
is warranted so that structural and stratigraphic relationships of rocks 
of area may be demonstrated. 

M. D. Crittenden, Jr., 1951, California Div. Mines Bull. 157, p. 22 (fig. 
4), 41-42, pls. 1-3. Described in San Jose-Mount Hamilton area. 
Formation is exposed in center of Tularcitos syncline; beds are tightly 
folded, overturned in part, and rest unconformably on the Briones. 
Consists of loosely consolidated red, maroon, or greenish conglomerate, 
sandstone, and clay. Thickness 750 to 2,000 feet. Miocene-Pliocene. 
Older than Packwood gravels. 

C. K. Ham, 1952, California Div. Mines Spec. Rept. 22, p. 6 (fig. 3), 14-16, 
pls. 1, 2. Described in Las Trampas Ridge area where it is basal 
formation in Contra Costa group (new). In some localities. overlain by 
Pinole tuff; in others by Mulholland formation (new) although the two 
cannot always be differentiated. 

1955, Geol. Soc. America Cordilleran Sec. [Guidebook] Apr. 28-30, Trip 2, 
p. 2. Road log (between Oakland and Mount Diablo) mentions contact 
of Moraga volcanics with conglomerate of Orinda formation along crest 
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of sharp asymmetrical anticline. Moraga volcanics stand almost ver
tical; Orinda sediments dip east at angles around 45°. 

C. A. Hall, Jr., 1958, California Univ. Pub. Geol. Sci., v. 34, no. 1, p. 
29--30, fig. 2, geol. map. Occurs mainly in northern part of Pleasanton 
area where it reaches thickness of {},000 feet. In southern part of 
area in Tularcitos syncline, formation is 2,000 feet thick. Overlies 
Neroly sandstone; overlies Briones formation in Tularcitos syncline. 
Underlies Leona rhyolite in some areas and Livermore gravels in other 
areas. Age of Orinda has been in question for about 40 years, and no 
new evidence was discovered in this study to clarify situation. Plio
cene. 

Named for exposures at Orinda, Contra Costa County. 

Oriska~y Formation/ Sandstone/ or Group1 

Lower Devonian: New York, western Maryland, Pennsylvania, Virginia, 
and eastern West Virginia. 

Original reference: L. Vanuxem, 1839, New York Geol. Survey 3d Rept., 
p. 273. 

Bradford Willard and A. B. Cleaves, 1938, Pennsylvania Geol. Survey, 
4th ser., Bull. G-8. Oriskany treated as group in area of this report 
[south-central Pennsylvania]. Comprises Shriver chert below and 
Ridgeley sandstone above. Maximum thickness about 50 feet. Overlies 
Helderberg group; underlies Onondaga formation. Lower Ordovician. 

Bradford Willard, 1938, Pennsylvania Geol. Survey, 4th ser., Bull. G-11, 
p. 6 (fig. 3), 14. In Delaware Wah~r Gap area, the Oriskany group, 
undifferentiated, is about 135 feet thick; overlies Port Ewen-New Scot
land shale of Helderberg group and underlies Esopus shale of Onondaga 
group. 

A. B. Cleaves in Bradford Willard, F. M. Swartz, and A. B. Cleaves, 1939, 
Pennsylvania Geol. Survey, 4th ser., Bull. G-19, p. 92-130. Group in 
Pennsylvania includes all stratigraphic units between overlying Onon
daga group (including Esopus shale in eastern Pennsylvania) and under
lying Helderberg formations. Faunally distinct although possessing 
Helderbergian affinites. Includes Ridgeley formation above and Shriver 
formation below. 

Winifred Goldring, 1943, New York State Mus. Bull. 332, p. 195-204, 
geol. map. In Coxsackie quadrangle, Oriskany loses its sandstone 
character, and becomes fossiliferous cherty limestone, sometimes inter
bedded with shaly phases. South of Saugerties, contains Glenerie 
limestone at top. In Rondout region, limestones are underlain by basal 
pebble conglomerate, 18 to 20 feet thick, Connelly conglomerate. Over
lies Port Ewen limestone ; underlies :msopus shale. 

H. P. Woodward, 1943, West Virginia Geol. Survey, v. 15, p. 127-149. 
Although an "Oriskany group" is recognized, there is only one forma
tion in West Virginia to which name Oriskany can be applied. This is 
Ridgeley sandstone. "Shriver chert'' formerly assigned to Oriskany is 
now allocated to earlier position; Huntersville chert, previously de
scribed as Oriskany in age, is herein established as an Onondaga forma
tion. 

Charles Schuchert, J 943, Stratigraphy of the eastern and central United 
States: New York, John Wiley & Sons, Inc., p. 85. Littoral shore 
phase of typical or upper Oriskany might be distinguished as Oriskany 
Falls member, 0 to 20 feet thick. 
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J. M. Berdan, 1950, New York State Dept. Conserv., ·water and Power 
Control Comm. Bull. GW-22, p. 10 (table 2), 17. Oriskany sandstone 
overlies Becraft lime~tone and underlies Esopus siltstone in Schoharie 
County. Thickness 6 to 12 feet. 

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources 
[Rept. 14] ·washington County, p. 85-87. Formation in Maryland 
consists of black cherty shale in lower part and calcareous sandstone 
or arenaceous limestone in upper part. Comprises Shriver chert and 
Ridgeley sandstone members. Overlies Helderberg formation; under
lies Onondaga shale member of Romney shale. 

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh, 
Mtg., p. 4, 13, 26. Formation comprises Shriver and Ridgeley members. 
Thickness as much as 200 feet. Overlies Helderberg formation; under
lies Onondaga formation. 

T. M. Kehn, 1960, (abs.) Geol. Soc. America Bull., v. 71, no. 12, pt. 2, p. 
2018-2019. Recent mapping has revealed that, contrary to previously 
published reports and maps, there are two outcrop belts of Oriskany, 
Onondaga, and Marcellus formations between Schuylkill and Susque
hanna Rivers. Area is bounded on north by Second Mountain and 
on south by Blue Mountain. In these belts, the Oriskany formation, 0 
to 20 feet thick, is milky-white to brown medium- to coarse-grained 
locally conglomeratic quartzitic sandstone. Disconformably overlaps 
Bloomsburg red beds of Silurian age from east to west. Underlies 
Onondaga formation. 

Named for occurrence at Orislrany Falls, Oneida County, N.Y. 

Oriskany Falls Member (of Oriskany Sandstone) 

Lower Devonian: New York. 

Charles Schuchert, [1943], Stratigraphy of the eastern and central United 
States: New York, John Wiley and Sons, p. 85. Name applied to lit
toral shore phase of typical or upper Oriskany sandstone. Thickness 
0 to 20 feet. From eastern New York, littoral clean sand phase over-. 
laps westward, passing into younger beds. 

Type locality and derivation of name not given. 

Orlando Limestone (in Conemaugh ]!..,ormation) 1 

Pennsylvanian: Northern ·west Virginia. 

Original reference: D. B. Reger, 1916, ·west Virginia Geol. Survey Rept. 
Lewis and Gilmer Counties, p. 147. 

Exposed at Orlando, Lewis County. 

Orleans Phyllite1 

Ordovician: Northeastern Vermont. 

Original reference: E. C. Jacobs, 1923, Vermont State Geologist Rept. 
1921-1922,p.93-108. 

Extends north and south across eastern part of Orleans County. 

Orman Lake Limestone Member (of Greenhorn Formation) 

Orman Lake Limestone Bed (in Belle Fourche Member of Graneros Formation) 

Upper Cretaceous: Western South Dakota. 

B. C. Petsch, 1949, South Dakota Geol. Survey Rept. Inv. 65, p. 9-10. 
Flaggy limestone near middle of Belle Fourche member. Replaces 
preoccupied name Middle Creek limestone (Wing, 1940). Upper part 
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of Belle Fourche member above Orman Lake, has been included in 
Greenhorn formation on west side of Black Hills. 

W. A. Cobban and J. B. Reeside, Jr., 1951, Wyoming Geol. Assoc. Guide
book 6th Ann. Field Conf., p. 61 (fig. 2). Shown on correlation chart 
as member of Greenhorn formation. 

Named for exposures on south and west side of Orman Lake, Butte 
County, S. Dak. 

Oro Blanco Conglomerate 

Mesozoic : Southeastern Arizona. 
G. M. Fowler, 1938, Arizona Bur. Mines Bull. 145, Geol. Ser. 12, p. 121, 
122, pl. 32. Consists of angular coarse fragments. Difficult to classify 
rock as it combines characteristics of conglomerate and breccia. Frag
ments range between 1 inch and 12 inches in diameter. Small gravel 
present only in sufficient quantity to fill interstices. Reddish and 
grayish color with some dark-hued greenish fragments giving mass 
variegated appearance in some places. Rests on weathered quartz 
monzonite surface nuder Montana mine workings. 

B. P. Webb and K. C. Coryell, 1954, U.S. Atomic Energy Comm. [Pub.] 
RME-2009, p. 8. In Ruby quadrangle overlies Pajarito lmras (new). 

Covers large area in western part of Santa Cruz County, and is exposed 
in and around Montana mine, which is in Oro Blanco mining district, 
Santa Crmr. County, 5 miles north of Mexican boundary and about 
30 miles west of Nogales. Named for the mining district. 

Orocopia Schist 

Precambrian : Southern California. 

W. J. Miller, 1944, California Jour. Mines and Geology, v. 40, no. 1, p. 21, 
pl. 2. Consists of well-bedded metasediments, largely mica-schist. In 
Orocopia Mountains, in fault conta'Ct with Chuckwalla complex, con
sidered older. 

T. ·w. Dibblee, Jr., 1954, California Div. Mines Bull. 170, Chap. 2, p. 25. 
In eastern Mecca Hills, overlapped by Canebrake conglomerate (new). 

Named for exposures in northwesb~rn part of Orocopia Mountains, 5 or 
6 square miles of which consist of the schist within Palm Springs
Blythe area, Riverside County. 

Orocovis Limestone 

Upper Cretaceous: Puerto Rico. 

R. C. Mitchell, 1954, Puerto Rico Univ. Agr. Expt. Sta. Tech. Paper 13, 
p. 47, 48 (table 4). Limestone occurring in San Juan district and 
tentatively correlated with Guayama limestone in Coamo-Guayama 
district. 

Orofino Series1 

Precambrian (Belt Series) : Northem Idaho. 

Original reference: A. L. Anderson, 1930, Idaho Bur. Mines and Geology 
Pamph. 34. 

C. P. Ross and J. D. ll'orrester, 1958, Idaho Bur. Mines and Geology 
Bull. 15, p. 5. Orofino series cannot be correlated with any part of 
Belt series farther north and must either be older than that series 
or belong to part of Prichard formation not exposed to north. Orofino 
series includes banded micaceous and hornblendic quartzite, schist, 
and gneiss with intercalated beds of marble. 
774-954-vol. 2~66--89 
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Well exposed in Clearwater Canyon, near Orofino, the lower 11 miles of 
Orofino Creek in lower Canyon walls, and along lower course of North 
Fork between Elk Creek and Ahsahka. 

Oro Grande Series1 

Carboniferous : Southern California. 
Original reference: 0. H. Hersey1 1902, Am. Geologist, v. 29, p. 273-290. 

W. J. Miller, 1946, Geol. Soc. America Bull., v. 57, no. 5, p. 503, table 4. 
Late Paleozoic strata (Mississippian?) are represented in Victorville 
area by Oro Grande metasediments comprising thousands of feet of 
crystalline limestones and quartzites. Some poorly preserved fossils 
in the limestones. Locally interbedded with Sidewinder Valley meta
volcanics. 

0. E. Bowen, Jr., 1954, California Div. Mines Bull. 165, p. 16 (fig. 2), 
23-34, pls. 1, 2, 3, 4, 6, 7, 8. Hersey's type section measured and 
described in detail. At type section, an unknown thickness has been 
eroded out or faulted off so that total thickness of 2,450 feet is not 
representative of true thickness ; maximum thickness of 9,670 feet is 
in Shadow Mountain section; aggregate thickness 1,200 feet in Side
winder Mountain where series consists of three members separated 
by probable unconformities. Unconformably underlies Permian Fair
view Valley formation; intruded by Waterman gneiss (new). Miller 
believed the Oro Grande to be interbedded with Sidewinder Valley 
metavolcanics, but present study does not support this view. Car
boniferous. 

Type section : East slope Quartzite Mountains, 1 mile east of Oro Grande, 
San Bernardino County. 

Oro Loma Formation 

Pliocene, lower or middle : Southern California. 

F. F. Davis and D. W. Carlson, 1952, California Jour. Mines and 
Geology, v. 48, no. 3, p. 212. Ora Lorna formation consists of deep 
reddish-colored poorly consolidated silts, sands, and gravels. Strati
graphically between San Pablo and Tulare formation. Name credited to 
L. I. Briggs, Jr. (unpub. paper). 

L. I. Briggs, Jr., 1953, California Div. Mines Bull. 167, p. 12 (fig. 2), 46-48, 
pls. 1, 2, 3. Described in Ortigalita Peal' quadrangle. Anderson and 
Pack ( 1915, U.S. Geol. Survey Bull. 603) included in their Tulare ( ? ) 
formation beds overlying San Pablo formation along front of Laguna 
Seca Hills which [beds] dip beneath valley alluvium at angles up to 
40°, and flattiRh beds bordering Little Panoche Creek. Name Oro 
[Ora] Lorna is given to the strata of Laguna Seca Hills. Oro Lorna 
beds are folded with bedrock series, and Tulare strata extensively 
overlap all these units. Maximum thickness of about 300 feet occurs 
in vicinity of Oro Lorna Creek. Type section designated; derivation 
of name given. 

Type section : Along Oro Lorna Creel{, Ortigalita Peak quadrangle, which 
is mostly in Merced County. Continuously exposed for about 6 miles 
south of Rattlesnake Canyon. 

Oronoco Formation 

Precambrian or Cambrian: Central Virginia. 

R. 0. Bloomer and R. R. Bloomer, 1947, Jour. Geology, v. 55, no. 2, p. 94, 
95. Variable thickness of both metamorphosed and unmetamorphosed 
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conglomerate sandstone, tuff, and andesite. Underlies Catoctin forma
tion ; unconformably overlies Precambrian crystalline basement com
plex. 

G. W. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, 
p. 311. In central Virginia, a series of flows, tuffs, and arkoses has 
been ~escribed as Oronoco formation. At its type locality, this forma
tion overlies the injection complex, is overlain by Catoctin basalt, and is 
equivalent to Swift Run tuff which had previously been named and 
mapped as far south as this part of Virginia. New name for forma
tion is not warranted. 

R. 0. Bloomer, 1950, Am. Jour. Sci., 248, no. 11, p. 768-771. Name 
should be abandoned in favor of Swift Run which is its equivalent and 
has priority. 

Occurs in northeastern part of Buena quadrangle. Named from Oronoco 
post office, Amherst County. 

Oronto Group1 

Precambrian: Northwestern ·wisconsin. 

Original reference: F. T. Thwaites, 1912, Wisconsin Geol. Nat. History 
Survey Bull. 25, p. 48. 

S. A. Tyler and others, 1940, Geol. Soc. America Bull., v. 51, no. 10, p. 
1474-1479. Group revised to include (ascending) Outer conglomerate, 
Nonesuch shale, and Freda sandstone. Underlies Bayfield group. Thick
ness as revised 13,550 feet. Thwaites (1012) included Eileen sandstone 
and Amnicon formation in Oronto group. Revision made on basis of 
lithological and heavy mineral 4~vidence which suggests that Eileen 
sandstone belongs above Amnicon and includes beds on Middle River and 
Fish Creek sections which Thwaites classed as lower Orienta (in Bay
field group). Eileen sandstone, which resembles Bayfield group of 
sandstones, is probably basal Orienta, and Amnicon arkose is upper 
Freda. Thickness of Amnicon given by Thwaites-5,000 feet-is in
cluded in his estimate of thickness of Freda, and the 2,000 feet as
Pigned to the Eileen is included in Orienta. Hence, 7,000 feet is 
eliminated from Thwaites' estimate of the section. 

Named for exposures on Oronto Bay, Iron County. 

Oro Plata Granite Porphyry 

Tertiary: North-central Utah. 

B. F. Stringham, 1942, Geol. Soc. America Bull., v. 53, no. 2, p. 275, pl. 1. 
Dense, buff, and massive. Phenocrysts of quartz, biotite, and feldspar 
never predominate over groundmass. 

Near Oro mine, West Tintic Mining District [Juab County]. 

Oroville Beds1 

Upper ( ?) Jurassic: Northern California. 

Original reference: W. 1\f. Fontaine, 1900, U.S. Geol. Survey 10th Ann. 
Rept., pt. 2, p. 342. 

Occur near Oroville, Butte County. 

Orr Formation1 

Upper Cambrian: Western Utah. 

Original reference: C. D. Walcott, 1908, Smithsonian Misc. Colln., v. 
53, no. 1804, p. 9, 10. 
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C. B. Bentley, 1958, Brigham Young Univ. Research Studies, Geology Ser., 
v. 5, no. 6, p. 14-17, 40-42, 44-45, 48-50. In Wah Wah, Fish Springs, and 
House Ranges, divided into two formations, lower composed pre
dominantly of limestone and in some places dolomite, and upper of 
shale and alternating shale and limestone. Name Orr retained for 
lower formation; name Dunderberg (extended from Nevada) applied to 
upper formation. Thickness 711 to 1,299 feet. Overlies Weeks forma
tion and in some areas not distinguished from it. 

Type locality: Orr Ridge, spur extending from main mass of Notch Peak, 
on south side of ·weeks Canyon, House Range. 

Ortega Formation 

Tertiary: North-central New Mexico. 

H. T. U. Smith, 1937, (abs.) Geol. Soc. America Proc. 1936, p. 103. Grades 
from talus breccia to conglomerate and sandstone; well-indurated: 
brick-red. Maximum thickness about 200 feet. Younger than Chicoma 
yolcanic formation (new) ; older than Abiquiu tuff (new). 

Occurs in Abiquiu quadrangle, Rio Arriba County. 

Ortega Quartzite 

Precambrian (Proterozoic) : Central northern New Mexico. 

Evnn .JuE't. 1937, New Mexico School Mines Bull. 13, p. 11, 13 (table 1), 
21-22. 43, pls. 2, 3. Divisible into quartzitic and quartz-muscovite 
schistose phases. Essentially quartzite which is typically white to bluish 
gray. Includes Petaca schist phase, local conglomeratic phases, and 
several of Vallecitos rhyolites (new) in Petaca area, and Rinconadn 
schist phase (new), and some of Picuris basalts particularly near 
base in Picuris area. Ranges from 2 to 5 miles in thickness. Lies 
above Hopewell series. Succeeded by Hondo slate in Picuris area. 

Arthur Montgomery, 1953, New Mexico Bur. Mines Mineral Resources 
Bull. 30, p. 6-21, pl. 1. Formation consists of three members: quartz
ite member which has no exposed base, Rinconada schist member. 
and Pilar phyllite member (new). Estimated thickness in Picuris 
Range 6,600 feet. 

Fred Barker, 1958, New Mexico Bur. Mines Mineral Resources Bull. 45, 
p. 10 (table 2), 11-14, pl. 1. Redefined to include only quartzite that 
is stratigraphically equivalent to quartzite in Ortega Mountains (cited 
as Just's type area) and to overlying quartzite that extends up to, 
but does not include Big Rock conglomerate (new). Petaca schist 
mapped separately. 

Widely exposed in Petaca area, including Ortega Mountain type area, and 
in Picuris area, Rio Arriba and Taos Counties. 

Ortigalita Sandstone Member (of Ciervo Shale) 

Upper Cretaceous : Central California. 

M. B. Payne, 1960, Soc. Econ. Paleontologists and Mineralogists, Pacific 
Sec., Guidebook Spring Field Trip, p. 5 (fig. 3), 6 (fig. 4), 7 (fig. 5), 
13 (fig. 6). Brownish-green sandstone 570 feet thick. Occurs 600 feet 
below top of Ciervo formation (new). Name credited to D. W. Sutton 
( unpub. thesis) . 

Type locality: Papanatas Canyon, Fresno County. Name derived from 
Ortigalita Peak, in south-central sec. 18, T. 13 S., R. 10 E. 
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Ortigalita Creek Conglomerate 

Upper Cretaceous: Western California. 

L. I. Briggs, Jr., 1953, California Div. Mines Bull. 167, p. 31. Mentioned 
in discussion of Panoche formation in Ortigalita Peak quadrangle. 

Orting Glaciation, Drift 

Orting Gravel1 

Pleistocene: Western Washington. 

Original reference: B. Willis, 1898, Geol. Soc. America Bull., v. 9, p. 111. 

J. E. Sceva, 1957, U.S. Geol. Survey Water-Supply Paper 14J 3, p. 15, 
pl. 1. Described in Kitsap County. Subdivided into two memuer::;, lower 
(unnamed) and Kitsap clay. Thickness about 500 feet. Unconformably 
overlies Admiralty drift; underlies Puyallup sand. 

D. R. Crandell, D. R. Mullineaux, and H. H. 'Valdron, 1958, Am. Jour. 
Sci., v. 256, no. 6, p. 384-397. Restudy of Pleistocene deposits in Puget 
Sound lowland resulted in refinement and expansion of sequence de
scribed by Willis (1898). Willis' sequence of two glaciations (Ad
miralty and Vashon) and single interglacial interval (Puyallup) is 
replaced by four glaciations separate,d by nonglacial intervals. Strati
graphic section consists of Orting drift (oldest), Alderton formation 
(nonglacial), Stuck drift, Puyallup formation (nonglacial), Salmon 
Springs drift, and Vashon drift. Section of Orting drift designated 
as typical by 'Villis restudied and redescribed. Thickness measured 
section A is more than 165 feet; measured section B is more than 138 
feet. Orting drift overlies deeply weathered sedimentary and volcanic 
rocks. 

Typical section: SE 1,4 SE1,4 sec. 29, T. 19 N., R. 5 E., on east bank of 
Carbon River, at Orting, Pierce County. 

Orton Gravels 

Pleistocene : Central South Dakota. 

B. C. Petsch and E. J. Bolin, 1950, Areal geology of the :H'ort Bennett 
quadrangle (1 :62,500) : South Dakota Geol. Survey; E. H. Stevens and 
J. M. Wilson, 1952, Areal geology of the No Heart quadrangle 
(1 :62,500) : South Dakota Geol. Survey. Sands and gravels of western 
origin containing considerable white chert and broken agate. 

Mapped in Stanley County. 

Ortonville Granite (in Minnesota Valley Granite Series) 

Precambrian: Southwestern Minnesota. 

E. H. Lund, 1956, Geol. Soc. Ameriea Bull., v. 67, no. 11, p. 1482, 1485. 
Variable in texture, color, and structure. Commonly red but locally 
pinkish gray. Texture ranges from medium granitoid to coarse porphy
ritic with aligned phenocrysts; pink pegmatites present in many areas. 
Crops out northwest of Montevideo granite (new). 

Term Ortonville granite was used as trade name for dark-red granite 
quarried near town of Ortonville, Minn. (See E. F. Burchard, 1910, 
U.S. Geol. Survey Bull. 430; 0. Bowles, 1918, U.S. Geol. Survey Bull. 
663). 

Principal outcrops lie between Odessa and Ortonville, Big Stone County. 
Same rock type crops out over large area southeast of Milbank, S. Dak. 
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Orwell Limestone 
Middle Ordovician (Black River-Trenton) : West-central Vermont. 

,V. M. Cady, 1945, Geol. Soc. America Bull., v. 56, no. 5, p. 524, 556-557. 
l\in:ssive heavy-ledged rather fine-textured black limestone, weathering 
light dove gray, cut through by innumerable white calcite veins. Dis
continuous black chert beds occur in the limestone. Maximum thick
ness over 50 feet. Underlies Glens Falls limestone; overlies Middlebury 
limestone (new) . 

Named for extensive outcrops in southeastern part of Orwell Township, 
Addison County. 

Osage Lens (in Newcastle Formation) 

Upper Cretaceous: Northeastern 'Vyoming. 

R. M. Grace, 1952, ·wyoming Geol. Survey Bull. 44, p. 14, 15. Pre
dominantly shale and siltstone. Maximum thickness 70 feet near 
Osage. A point in sec. 31, T. 46 N., R. 62 ·w., near Pedro is arbitrarily 
taken as division between Newcastle lens (new) and Osage. 

Named for exposures near Osage, Weston County. 

!Osage Limestone1 

Lower Ordovician (Beekmantown) : Cent~al Missouri. 

Original reference: A. Winslow, 1894, Missouri Geol. Survey, v. 6, p. 331, 
366, 375. 

Named for Osage Bluff, Cole County. 

!Osage Limestone (in Shawnee Formation) 1 

Pennsylvanian: Eastern Kansas. 

Original reference: J. G. Hall, 1898, Kansas Univ. Geol. Survey, v. 3, 
p. 71. 

Named for exposures at Osage City, Osage County. 

Osage Series 

Osage Group1 

Lower Mississippian: Mississippi Valley region. 
Original reference: H. S. Williams, 1891, U.S. Geol. Survey Bull. 80, p. 

169. 

R. C. Moore, 1933, Historical Geology: New York, McGraw-Hill Book 
Company, p. 262-264. Valmeyer series (new) includes Osage group 
below and Meramec group above. 

K. E. Born, 1936, Tennessee Div. Geology, Resources of Tennessee, 2d ser., 
p. 33. Osage series in Tennessee includes (ascending) New Providence 
formation, Grainger shale, and Fort Payne chert. 

J. M. Weller, 1939, Kansas Geol. Soc. Guidebool.: 13th Ann. Field Conf., p. 
131, 132-133. Osage group, Valmeyer series, includes (ascending) Fern 
Glen limestone, Keokuk limestone, and Burlington limestone. Underlies 
Meramec group; overlies Kinderhook series. 

J. M. Weller and A. H. Sutton, 1940, Am. Assoc. Petroleum Geologists Bull., 
v. 24, no. 5, p. 766 (fig. 1), 771, 777-778. Iowa series includes (ascend
ing) Kinderhook, Osage, and Meramec groups. Osage group comprises 
(ascending) Fern Glen, Burlington, Keokuk, and Warsaw. This classifi
cation follows Illinois Geological Survey usage. Authors favor raising 
Kinderhook to rank of series and including Osage and Meramec groups 
in Valmeyer series. 
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L. R. Laudon, 1948, Jour. Geology, Y. 56, no. 4, p. 288-302. Discussion of 
Osage-Meramec contact. Problems concerning contact cannot be solved 
at type sections of either Osage or Meramec series becau~e both type 
sections are incomplete. At type s·ection of Osage, the Upper Burlington, 
Keokuk, Salem, and St. Louis formations are all missing. Upper Burling
ton and Keokuk beds are exposed at other places in west-central Missouri, 
the ·warsaw and Salem formations are not represented at all, and the 
St. Louis is known only from one small area. At type section of Mera
mec series, beds of Osage age are not exposed. In the vicinity, beds of 
Keokuk, Burlington, Reeds Spring, and Fern Glen age are exposed, but 
the Warsaw is not represented. If distribution of Osage rocks is com
pared with distribution of Meramec rocks, an important break between 
the two series is suggested. Analysis of ranges of fossils within Missis
sippian rocks reveals one of most remarkable faunal breaks in whole 
Paleozoic sequence at end of Osage series. 

J. M. 'Yeller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, p. 98 
(fig. 1), 99-100, chart 5. In this report, the Mississippian is subdivided 
into ( a~cending) Kinderhookian, Osagean, Meramecian, and Chesterian 
series. In standard section, Osagean comprises (ascending) Fern Glen, 
Burlington, and Keokuk. .Occurs above Easley group (new) of Kinder
hookian series. Disagreement exists regarding boundary between Mera
mecian and Osagean, and current usage is not consistent. Indiana, Iowa, 
and Illinois Geological Survey classify the 'Varsaw with the Osagean, 
while U.S. Geological Survey and Missouri Geological Survey include it 
in the Meramecian. Uncertainty also exists regarding Osagean-Kinder
hookian boundary. This question involves consideration of three forma
tions: Fern Glen, Sedalia, and Gilmore City. 

C. P. Kaiser, 1950, Am. Assoc. Petroleum Geologists Bull., v. 34, no. 11, p. 
2157-2171. At time Williams introduced term Osage, no geographic loca
tion was given for derivation of name. Keyes (1893, Iowa Geol. Survey, 
v. 1) stated that Williams suggested title "Osage" from name of river 
in southwestern Missouri which cuts through some of lower Carbonifer
ous series in St. Clair County. Keyes also stated that most typical sec
tion of Osagian rocks is exposed at Osceola, in St. Clair County. Osceola 
is in deepest part of an east-west structural basin, and maximum Osage 
section along Osage River is present. Lower two-thirds of Burlington 
limestone is only part of Osagian represented in Osceola area. Most 
complete section is at Hunt-Bullard quarry about 1 mile west of town in 
NE';4NW';4SE 14 sec. 18, T. 38 N .. R. 25 vV. Lowest beds are exposed in 
railroad cut in town of Osceola 2 blocks east of dam across Osage River. 
No rocks of Keokuk age are present in Osceola area. Hence type section 
was not well chosen. Nevertheless, term Osagian has gained wide ac
ceptance and should continue to be used. Area south of Osage River in 
southwestern Missouri, northwestern Arkansas, and northeastern Okla
homa contains nearly complete sequence of Osagian rocks. St. Joe and 
Reeds Spring limestones occur below Burlington limestone, and are now 
referred to Osagian series. Keokuk and Warsaw formations above the 
Burlington are included in Osagian series. No single locality in this 
area exhibits complete sequence of all five formations. 

L. E. Workman and 'l'racey [Tracy] Gillette, 1956, Illinois Geol. Survey 
Rept. Inv. 189, p. 8 (fig. 1). In some areas Osage group, Valmeyer series, 
occurs above North Hill group of Kinderhook series. 

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 28 (fig. 9), 44-47. In 
Beardstown, Glasford, Havana, and Vermont quadrangles, Osage group, 
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Valmeyer series, compri::;es Burlington, Keokul\:, and "rar::;aw formations. 
Overlies Hannibal group of Kinderhook series ; underlies 1\ieramcc group. 

Named ~or Osage River, Mo., along which Burlington limestones are ex
posed in vicinity of Osceola, St. Clair County. 

tosage City Limestone1 

Pennsylvanian: Eastern Kansas. 

Original reference: J. G. Hall, 1896, Kansas Univ. Geol. Survey, v. 1, p. 
104. 

Crops out 6 miles southeast of Burlingame, Osage County. 

tosage City Shale (in Shawnee Formation) 1 

Pennsylvanian : Eastern Kansas. 

Original references: E. Haworth, 1895, Kansas Univ. Quart., v. 3, p. 278, 
pl. 20; 1895, Am. Jour. Sci., 3d, v. 50, p. 461-462. 

Named for exposures at Osage City, Osage County. 

Osagian (Osagean) Series, Stage 

See Osage Series. · 

·tOsborne Limestone1 

Upper Cretaceous : Central northern Kansas. 

Original reference: F. W. Cragin, 1896, Colorado Con. Studies, v. 6, p. 51. 

Named for exposures at Osborne and in Osborne County. 
Oscar Sandstone1 

Pennsylvanian: Central southern Oklahoma. 

Original reference: J. R. Bunn, 1930, Oklahoma Geol. Survey Bull. 40PP, 
p. 11. 

Exposed at and near town of Oscar, Jefferson County. 

Osceola Amygdaloid1 (in Portage Lake Lava Series) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference : L. L. Hubbard, 1894, Lake Superior Min. Inst. Proc. 2d 
Ann. 1\ftg., p. 79-96. 

H. R. Cornwall, 1954, U.S. Geol. Survey Geol. Quad. Map GQ-34. Included 
in Portage Lake lava series. 

Named for occurrence in Osceola mine, Houghton County. 

Osceola Clay1 

Pleistocene (Wisconsin) : Western Washington. 

Original reference: B. Willis, 1898, Geol. Soc. America Bull., v. 9, p. 111. 

Occurs in bluffs which form northern bank of Carbon River, 2 or 3 miles 
below Carbonado, Pierce County. 

Osceola Flow1 (in Portage Lake Lava Series) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and vV. S. Burbank, 1929, U.S. Geol. Survey 
Prof. Paper 144 (chart compiled by M.G. Wilmarth). 

W. S. White, H. R. Cornwall, and R. W. Swanson, 1953, U.S. Geol. Survey 
Geol. Quad. Map GQ-27. Included in Portage Lake lava series. 

Occurs in Osceola mine, Houghton County. 

tOsceola Glacial Driftt 

Pleistocene ('\Visconsin) : Western Washington. 
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Original reference : Bailey Willis, 1898, Geol. Soc. America Bull., v. 9, p. 
111. 

D. R. Crandell and H. H. Waldron, 1954, (abs.) Soc. America Bull., v. 
65, no. 12, pt. 2, p. 1337. Unit termed Osceola till by Willis (1898) is 
now believed to be Recent mud:flow. 

Named for occurrence in vicinity of Osceola, near Mt. Rainier. 

Osceola Mudflow 

Recent: Western ·washington. 

D. R. Crandell and H. H. Waldron, 1956, Am. Jour. Sci., v. 254, no. 6, p. 
349-362. Osceola till of Willis (1898) is herein redefined as Osceola 
mudflow. Flow is of Recent age nnd is restricted in geographic distribu
tion to Mount Rainier and adjoining part of Puget Sound lowland in 
vicinity of White River. Thickness 75 feet at typical section. Maximum 
thickness 350 feet. Overlies stratified drift of Vashon age. 

Typical section : In gully in northeast valley wall of White River about 
3% miles west of Enumclaw. Gully is in NE1A,SE 14 sec. 29, T. 20 N., R. 
6 E., and is about 0.2 mile west of intersection of Wilson Road and 
Barker Road. 

Oscuro limestone1 

Pennsylvanian: New Mexico. 

Original reference : C. R. Keyes, 1909, Iowa Acad. Sci. Proc., v. 16, p. 159-
163. 

In Rio Grande region. Derivation of name not stated. 

Osgood Forrnation1 or Shale1 

Osgood Formation (in Clinton or Waym! Group) 

Osgood Limestone Member (of Bainbridge Formation) 

Osgood Member (of Alger Formation) 

Middle Silurian: Southern Indiana, west-central Kentucky, southeastern 
Missouri, and central Tennessee. 

Original reference: A. F. Foerste, 1896, Cincinnati Soc. Nat. History Jour., 
v. 18, p. 191-192. ' 

Wilber Stout, 1941, Ohio Geol. Survey, 4th ser., Bull. 42, p. 35, table facing 
p. 4G. In Ohio. considered member of Alger formation. Underlies Laurel 
member; overlies Dayton formation. Thickness 10 to 80 feet; average 45. 
Blue-gray calcareous shale with layers of dolomite. 

J. R. Ball, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 1, p. 7-9. 
Osgood limestone geographically extended into southeastern Missouri 
where it is considered member of Bainbridge formation; underlies Laurel 
member. Argillaceous limestone in thin to medium beds. 

C. W. Wilson, Jr., 1949, Tennessee Div. Geology Bull. 56, p. 244-248. Os
good formation included in ·wayne group. Unconformably overlies Brass
field limestone and conformably grades into overlying Laurel limestone. 
Composed largely of gray sometimes bluish and sometimes greenish cal
careous shale; locally may contain one or more beds of almost silt-free 
limestone; in western valley, basal few feet are red, and locally entire 
formation is red. Thickness 10 to 20 feet. 

J. B. Patton, T. G. Perry, and ·w. J. Wayne, 1953, Indiana Geol. Survey 
Field Conf. Guidebook 6, pl. 1. In Indiana Osgood formation underlies 
Laurel formation and overlies Brassfield formation. Consists of tan 
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dense argillaceous limestone, and light-gray calcareous shale. Thickness 
13 to 23 feet. In Clinton group. 

R. J. Bernhagen, chm., 1960, Ohio Acad. Sci. Geology Sec. Guidebook 35th 
Ann. Field Conf., p. 17. Silurian section in Yellow Springs region shows 
Osgood shale, 25 feet thick, above Dayton limestone and below Laurel 
dolomite. 

Named for Osgood, Ripley County, Ind. 

Osgood Mountain Quartzite 

Lower Cambrian(?): North-central Nevada. 
H. G. Ferguson, S. W. Muller, and R. J. Roberts, 1951, Geology of the 

Winnemucca quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map 
[GQ-11]; 1952, Geology of the Golconda quadrangle, Nevada: U.S. Geol. 
Survey Geol. Quad. Map [GQ-15]. White quartzite, somewhat micaceous. 
in upper part interbedded with quartz mica schist. Thickness at type 
locality 5,000 feet. Base not exposed. Underlies Preble formation 
(new). In thrust contact with other Paleozoic formations. 

Type locality: Osgood Mountains, Golconda quadrangle. 

Osha wan an series1 

Lower Mississippian : Southern Illinois. 

Original reference : C. R. Keyes, 1931, Pan-Am. Geologist, v. 55, p. 45, 50, 
222. 

Named for "the old name Oshawano Mountains, which was once applied to 
the easternmost folds of the Ozark uplift, on the flanks of which the 
complete section reclines." 

Osier Mountain Welded Tuff Member (of Treasure Mountain Rhyolite) 
Miocene, upper: Northwestern New Mexico. 

W. R. Muehlberger and others, 1960, New Mexico Geol. Soc. Guidebook 11th 
Field Conf., p. 100, 101. Rhyolite near quartz latite in composition. 
Light gray to medium light gray at top; grades to pale red at base. 
Thickness 54 feet. Overlies Lagunitas clastic member (new). Name 
credited to E. L. Trice ( unpub. thesis). 

Crops out in Chama area, northern Rio Arriba County. 

Osila Sand 

Cretaceous or Eocene ( ?) : Southern Californin. 
F. C. Hodges and E. R. Murray-Aaron, 1943, California Oil Fields, v. 29, 

no. 1, p. 14, pl. 6. Shown as both surface and subsurface on structure 
section of Aliso Canyon oil field. Surface section occurs above Santa 
Susana fault. Wells have found approximately 400 to 1,900 feet of Osila 
depending on structural po~ition. 

C. E. Leach, 1948, in Structure of typical American oil fields: Tulsa, Okla., 
Am. Assoc. Petroleum Geologists, v. 3, p. 34. There is definite evidence 
for age of Osila above fault block, but its lithologic character and its 
position in stratigraphic section are similar to undifferentiated Eocene 
and Cretaceous section below fault. 

Aliso Canyon field is in eastern part of Santa Susana Mountains, approxi
mately 30 miles northwest from center of Los Angeles. 

Oskaloosa Shale Member (of Deer Creek Limestone) 1 

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, and 
northwestern Missouri. 
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Original references: R. C. Moore, M. K. Elias, and N. D. Newell, 1934. 
Stratigraphic sections of Pennsylvanian and "Permian" rocks of Kansas 
River valley: Kansas Geol. Survey, issued Dec.; R. C. Moore, 1935, 
Rocl{ formations of Kansas in Kansas Geol. Soc. Wichita, Kans. [Am. 
Assoc. Petroleum Geologists 20th Ann. Mtg., Mar. 21-23]; G. E. Condra, 
1935, Nebraska Geol. Survey Paper 8, p. 12. 

F. G. Greene and W. V. Searight, 19-:19, Missouri Geol. Survey and Water 
Resources Rept. Inv., p. vii, 17. Columnar section shows Oskaloosa shale 
member above Ozawkie limestone member and below Rock Bluff lime
stone member. [Text does not discuss unit in Missouri.] 

R. C. Moore and others, 1951. Kansas Geol. Survey Bull. 89, p. 65. Con
sists of bluish- or yellowish-gray shale in northern Kansas and sandy 
micaceous shale containing red zone and some nodular limestone in 
southern part of state. Thickness ranges from minimum of 3 feet to 
maximum of about 50 feet locally in Osage County. Overlies Ozawkie 
limestone member; underlies Rock Bluff limestone member. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull .. 15, 
p. 18, fig. 5. Greenish-gray blocky 6-foot interval in quarry south of 
Pacific Junction, E%NW 14NW:l,i sec. 15, T. 71 N., R. 43 W., Mills County, 
has been identified as Oskaloosa shale. Not recognized over greater part 
of area if this report [southwestern Iowa]. Underlies Rock Bluff lime
stone member; overlies Ozawkie limestone member. 

Type locality: Vicinity of Oskaloosa, Jefferson County, Kans. 

nso beds (in Chuaran series) 

Precambrian: Northern Arizona. 

Chn rles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 112. 
S:mdstones and shaly sandstones. Thickness 500 feet. Underlie Venus 
formation (new) ; overlie Jupiter shales (new). 

Crop out prominently in Oso Gorge, a side-canyon reaching from Marble 
Canyon into Kwagunt Valley; Grand Canyon region. 

Oso Member (of Capistrano Formation) 

Miocene, upper, and Pliocene, lower: Southern California. 

J. G. Vedder, R. F. Yerkes. and J. E. Schoellhamer, 1957, U.S. Geol. Survey 
Oil and Gas Inv. Map OM-193. Consists mainly of white friable coarse
grained feldspathic sandstone and grit, which are massive and poorly 
bedded. Member represents coarse sandy facies of Capistrano formation 
and grades laterally into typical sandy siltstone of Capistrano south of 
Arroyo Trabuco. AttJains thickness of about 1,500 feet along Serrano 
Creek. Between Agua Chinon Wash and Borrego C'anyon, the Oso rests 
conformably on Soquel member of Puente formation and is unconformably 
overlain by Niguel formation (new). Between Oso Creek and Arroyo Tra
buco, the Oso rests unconformably on Monterey shale and is overlain by 
and interfingers with typical lithology of Capistrano. 

'l'ype area: Between Agua Chinon Wash and Oso Creek, approximately 2 1h 
miles east of village of El Toro. N·amed for creek that lies between Aliso 
Creek and Arroyo Trabuco. 

Osobb Formation 
Upper Triassic: North-central Nevada. 

S. W. Muller, H. G. Ferguson, and R. J. Roberts, 1951, Geology of the 
Mount Tobin quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map 
[GQ-7]. Quartzitic sandstone, shale, and some lenses of limestone and 
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dolomite. Sandstone markedly crossbedded ; some limestone and dolo
mite of bioclastic origin. Exposed thickness about 2,000 feet. Conform
ably overlies Cane Spring formation (new). 

Type locality : Southwest slope of Augusta Mountain in north end of Dixie 
Valley ( Osobb Valley of Fortieth Parallel survey). 

Osos BasaW 
Jurassic ( ?) : ·western California. 

Original reference: H. W. Fairbanks, 1904, U.S. Geol. Survey. Atlas, Folio 
101. 

Named for outcrops in Los Osos Valley, San Luis Obispo County. 

Osoyoos Granodioritel. 

Mesozoic: North-central Washington, and southern British Columbia, 
Canada. 

Original reference: R. A. Daly, 1906, Geol. Soc. America Bull., v. 17, p. 
329-376. 

A. C. \Vaters and Konrad Krauskopf, 1941, Geol. Soc. America Bull., v. 52, 
no. 10, pl. 1. Mapped in north-central Washington. Roughly contempo
raneous with Colville batholith. Mesozoic. 

Occurs in vicinity of Osoyoos Lake. Extends across international bound
ary. 

Ost Limestone Member (of Tecumseh Shale) 1 

Pennsylvanian (Virgil Series) : Southeastern Nebraska and southwestern 
Iowa. 

Original reference: G. E. Condra, 1930, Nebraska Geol. Survey Bull. 3, 2d 
ser., p. 47, 52. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 23. Thickness 2 to 
4 feet. Underlies Rakes shale member; overlies Kenosha shale member. 
Does not persist-very far into Kansas. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 19, fig. 5. Recognized near Thurman, Fremont County, where it con
sists of two limestone beds separated by greenish-gray argillaceous shale 
that is about 1 1h feet thick. Upper limestone is light gray, with fossil 
fragments of Osagia, and is little more than 1 foot thick ; lowermost bed 
is brownish gray and massive and about 2.5 feet thick. Underlies Rakes 
Creek shale member ; overlies Kenosha shale member. 

Type locality: On Ost Farm on South Branch, Weeping Water Creek, 31h 
miles east of Avoca, Cass County, Nebr. 

Ostrander Member (of Dakota Formation) 

Lower Cretaceous : Southeastern Minnesota. 
C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull .. 29, p. 

103-104, 148. Consists of grayel, sand, clay and iron conglomerate; 
gravels commonly yellow-stained and poorly sorted; sands vary from 
coarse to fine ; crossbedding common. Thickness at type locality about 
21 1h feet. Overlies post-Devonian erosion surface; underlies glacial 
drift. In Minnesota, replaces name 'Windrow formation, type locality of 
which is in Wisconsin. 

G. W. Andrews, 1958, Jour. Geology, v. 66, no. 6, p. 599. Unit termed 
Ostrander member of Dakota formation by Stauffer and Thiel ( 1941) is 
here defined as East Bluff member of Windrow formation. 
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Type locality: Carthog gravel pit in SE~ sec. 29, T. 102 N., R. 13 W., at 
south end of village of Ostrander, lNllmore County; supplementary 
locality : On the Frank l!_,arnhill lJ'arm, SE 14 sec. 20, Bloomfield Town
ship, Fillmore County. 

Oswaldo Formation (in Magdalena Group) 1 

Pennsylvanian: Southwestern New Mexico. 

Original reference: A. C. Spencer and S. Paige, 1935, U.S. Geol. Survey 
Bull. 895. 

M. L. ~'hompson, 1942, New Mexico Bur. Mines Mineral Resources Bull. 17, 
p. 23. Studies in Silver City-Santa RUa area show that Oswaldo and 
Syrena formations each include parts of at least two series of Pennsyl
vanian and not useful as stratigraphic units. 

P. F. Kerr and others, 1950, Geol. Soc. America Bull., v. 61, no. 4, p. 281 
(fig. 3), 283 (fig. 5), 284. Discussed in report on hydrothermal alteration 
at Santa Rita. Divided into (ascending) Parting shale, Middle Blue 
limestone, and Upper Blue limestone members. Overlies Hanover lime
stone here included in upper part of Lake Valley lime:stone. Underlies 
Mountain Home shale, lower member of Syrena limestone. 

Named for Oswaldo patented mining claim, about 1 mile south of Hanover 
post office, Santa Rita district. 

Oswayo Forrnation1 

Oswayo Formation (in Conewango Group) 

Oswayo Formation (in Susquehanna Group) 

Devonian: Southwestern New York and northern Pennsylvania. 

Original reference: L. C. Glenn, 1903, New York State Mus. Bull. 69, p. 
978-989, map. 

J. G. Woodruff, 1942, New York State Mus. Bull. 326, p. 63-67. Formation 
(or monothem) described in 'Vellsville quadrangle. Thickness about 150 
feet. Base is about 200 feet above Salamanca conglomerate member of 
Cattaraugus. 

I. H. Tesmer, 1954, Hobbies, \. 35, no. 2, p. 30, 33. Described in Chautauqua 
County, N.Y., where it is middle formation of Conewango group. Over
lies Cattaraugus formation; underlies Knapp formation. Thickness 
about 100 feet. Upper Devonian. 

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) : 
Pennsylvania Geol. Survey, 4th ser. Unit mapped as Oswayo in western 
part of State consists of greenish-gray to gray shales, siltstones, and 
sandstones becoming increasingly shaly westward; considered equivalent 
to type Oswayo. Overlies Cattaraugus formation. 1~1 central and east
ern part of State, consists of brownish- and greenish-gray, fine- and 
medium-grained sandstones with shales and scattered calcareous lenses; 
includes red shales which become more numerous eastward. Relation to 
type Oswayo not proved. Overlies Catskill formation. Included in 
Sm;quehauna group. Upper Devonian. 

Named for exposures in vicinity of Oswayo Creek, Cattaraugus County, 
N.Y. 

tOswegatchie Series1 

Precambrian: Northern New York. 

Original reference: C. H. Smyth, Jr., 1894, New York State Mus. 47th Ann. 
Rept., p. 687-692. 
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Oswegatchie River flows through these rocks for many miles in St. Law
rence and Jefferson Counties. 

·j·Oswego Limestone1 

Pennsylvanian: Eastern Kansas. 
Original reference: E. Haworth and M. Z. Kirk, 1894, Kansas Univ. Quart., 

v. 2, p. 105-107, 116. 
Named for Oswego, Labette County. 

Oswego Sandstone1 

Upper Ordovician: New York, Pennsylvania, and Virginia, and Ontario, 
Canada. 

Original reference : C. S. Prosser, 1888, Am. Inst. Mining Engineers Trans., 
v. 16, p. 946. Emmons and Vanuxem referred to unit as "Gray sandstone 
of Oswego" (see "'Wilmarth Lexicon) ; hence Prosser's term is first formal 
usage. 

Charles Butts and E. S. Moore, 1936, U.S. Geol. Survey Bull. 855, p. 45--47, 
pls. 1, 3. In Bellefonte quadrangle, Pennsylvania, Oswego sandstone is 
nonfossiliferous formation of thick-bedded greenish-gray iron-speckled 
somewhat a!-'kosic sandstone. Thickness 800 feet. Overlies Orthorhyn
chula zone at top of Reedsville shale; underlies Juniata formation. 

Bradford ·willard and A. B. Cleaves, 1939, Geol. Soc. America Bull., v. 50, 
no. 7, p. 1174. Term Oswego has been misapplied in Pennsylvania. There 
is probably little or no true Oswego in the state. For beds commonly 
referred to as Oswego, the term Bald Eagle is revived and treated as basal 
Juniata. 

H. B. Woodward, 1951, West Virginia Geol. Survey, v. 21, p. 376-387. 
Crops out in West Virginia in two belts: (1) eastern outcrop in Berke
ley, Morgan, Hampshire, and Hardy Counties, and (2) western belt in 
Grant and Pendleton Counties. .Jj""'ails to reach surface of Mineral County 
and is absent in all geologic sections elsewhere in State. As described 
herein, the Oswego is considered to be of late Ordovician (Maysville or 
Richmond) age. Oswego of this report has been called "Gray Medina 
sandstone" by ·west Virginia Geological Survey. Thickness as much as 
350 feet. Not certain that term Bald Eagle sandstone, revived for use in 
Pennsylvania by Willard and Cleaves, is appropriate for use in ·west 
Virginia. 

W. B. Brent, 1960, Virginia Div. Mineral Resources Bull. 76, p. 11 (table 1), 
41-42. Described in Rockingham County, where it is 300 to 600 feet 
thick; underlies Juniata formation and overlies Martinsburg shale. In 
some areas, in fault contact with Martinsburg. Upper Ordovician. 

Named for Oswego County, N.Y. 

Otero Formation1 

Tertiary(?) : Southeastern New Mexico. 

Original reference : C. L. Herrick, 1904, Am. Geologist, v. 34, p. 179, 186. 

Derivation of name not stated, but report in which it is described is on 
Lake Otero, ancient salt-lake basin in southeastern New Mexico between 
Sacramento and San Andres Mountains. 

Otero limestone1 

Permian : ·western Texas. 
Original reference: C. R. Keyes, 1936, Pan-Am. Geologist, v. 65, no. 1, p. 39, 

42, 46. 

In Guadalupe Mountains. Derivation of name not stated. 
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Otero Mesa Member (of Yeso Formation) 
Lower Permian (Leonard Series) : Central southern New Mexico. 

G. 0. Bachman and P. T. Hayes, 1958, Geol. Soc. America Bull., v. 69, no. 6, 
p. 696 (fig. 4), 698. At type section, consists of 168 feet of red to maroon 
shale and resistant ledges of reddish-brown to tan cross-laminated sand
stone. Lies conformably on poorly exposed sequence of gypsum, gray 
shale, and thin-bedded dolomite about 50 feet thick, which is designated as 
·basal part of formation. Overlain by poorly exposed sequence of gypsum, 
pink shale, and :tine-grained sandstone. Unit has been considered part of 
Abo sandstone by various workers. 

Type section: In westward-facing cuesta in S72 sec. 17, T. 21 S., R. 11 E., 
about 5 miles south of Culp Canyon, Otero County. Named for exposures 
at base of Otero Mesa. 

"fOtis Limestone1 

Precambrian: Massachusetts. 
Original reference: B. K. Emerson, 1899, U.S. Geol. Survey Bull. 159, p. 54, 

57. 
Exposed at Otis and vicinity, in eastern Berkshire County. 

Otis Limestone1 Member (of vYapsipinicon Formation) 
Middle Devonian : Central eastern Iowa. 
Original reference: W. H. Norton, 1894, Iowa Acad, Sci. Proc., v. 1, pt. 4, 

p. 22-24. 
E. H. Scobey, 1940, Jour. Sed. Petrology, v. 10, no. 1, p. 38 (fig. 1), 41-42. 

Term Otis is applied to some thin- to medium-bedded limestones and 
dolomites that occur between Coggon belowand Kenwood members. Not 
exposed north of Linn County; in Fayette County, has been cut off by 
overlap and Spring Grove member rests directly on Silurian. Age shown 
on chart as Middle Devonian ( ? ) • 

Named for railway junction of Otis, east of Cedar Rapids, Linn County. 

Otisco Member1 (of Ludlowville Formation) 
Middle Devonian: Central New York. 
W. A. Oliver, Jr., 1951, Am. Jour. Sci., v. 249, no. 10, p. 708, 709-713, fig. 6 

(facing p. 724). Includes two named coral beds: Staghorn Point sub
member in lower part and Joshua submember (new) in upper part. 
Coral beds interfinger laterally with surrounding shale; upper and lower 
contacts sharply defined except in fringing areas where complete grada
tion into normal shales may occur. Overlies Centerfield member. 

Type section: In Millers Place ravjne on west side of Otisco Lake, 1 mile 
northwest of the causeway, Skaneateles quadrangle. 

Otisville Shale Member (of Shawangunk Formation) 1 

Silurian: Southeastern New York. 

Original reference: C. K. Swartz and F. M. Swartz, 1931, Geol. Soc. 
America Bull., v. 42, p. 651, 652, 656, 660. 

At Otisville, Orange County. 

Otoe Member (of Wellington Formation) 
Permian: North-central Oklahoma. 
G. 0. Raasch, 1941, (abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, p. 

1928. Thickness 115 feet. Underlies Midco (lacustrine) member (new) ; 
overlies 190-foot anhydrite sequence. 

Type locality and derivation of name not stated. 
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Otoe Shale Member (of Friedrich Formation) 

Pennsylvanian (Virgil Series) : Northeastern Kansas and southeastern 
Nebraska. 

G. E. Condra and E. C. Reed, 1938, Nebraska Geol. Survey Paper 12, p. 9. 
Defined as uppermost member of formation. Overlies Palmyra limestone 
member (new). 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 14. Consists of 
shale, grayish above and reddish below. Thickness about 7~ feet. 

Type locality: In ravine tributary to South Table Creek, 2~ miles south
west of Nebraska City, NW 14 SW:I4 sec. 20, T. 8 N., R. 14 E., Otoe 
County, Nebr. 

Otsego Member (of Marcellus Shale) 1 

Middle Devonian: Eastern New York. 

Original reference: G. A. Cooper, 1933, Am. Jour. Sci., 5th, v. 26, p. 544, 
548. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
chart 4. Otsego shale and sandstone shown on correlation chart above 
Mount Marion shale and sandstone and below Ashokan sandstone. 

Type section : In "Dugway" on east side of Otsego Lake, Berne quadrangle. 

Otselic Shale and Sandstone1 

Upper Devonian: Central New York. 

Original references: J. M. Clarke (Otselic flags), 1899, New York State 
Geologist Ann. Rept. 1896, p. '35; 1903, New York State Mus. Handb. 
19, p. 24, chart. 

W. L. Grossman, 1944, Geol. Soc . .America Bull., v. 55, no. 1, p. 72. Ithaca 
is divided into Otselic member below and Cincinnatus member by Clarke 
(1903) from vicinity of De Ruyter eastward to Chanango [Chenango] 
Valley. ~'he projected Genesee group includes the beds to top, or nearly 
so, of Otselic division in this area. 

Well exposed along Otselic River in Chenango and Cortland Counties. 

Otsquago Sandstone1 

Silurian: East-central New York. 

Original reference: G. H. Chadwick, 1918, Geol. Soc. America Bull., v. 2D, 
p. 327-368. 

D. W. Fisher and L. V. Rickard, 1953, New York State Mus. Circ. 36. p. 
8, 10, 13, fig. 1. Overlies Oneida formation; occurs 25 to 30 feet below 
Bryman shale. 

Typically exposed in and near Otsquago Creek below Vanhornsville, Herki
mer County. 

Ottauquechee Formation1 

Ottauquechee Group 
Middle Cambrian: East-central and west-central Vermont. 

Original reference: E. L. Perry, 1927, Vermont State Geologist 15th Rept., 
p. 161. 

H. E. Hawkes, Jr., 1941, Geol. Soc. America Bull., v. 52, no. 5, p. 655 (fig. 
2), 656. Referred to as group. Occurs above Pinney Hollow schist· and 
below Bethel schist and Missisquoi group. 
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P. H. Osberg, 1952, Vermont Geol. Survey Bull. 5, p. 61-65, geol. map. 
Formation described in eastern sequence in Green Mountain anticlinorium 
near Rochester and East Middlebury. Overlies Pinney Hollow forma
tion; underlies Stowe formation (new). Approximate thickness ranges 
from 1,800 to 2,500 feet. 

\V. F. Brace, 1953, Vermont Geol. Survey Bull. 6, p. 42 (table 2), 50-51. 
Formation, in Rutland area, overlies Pinney Hollow formation and un
derlies "Bethel" formation [schist] (Richardson, 1924). Thickness about 
3,500 feet. 

W. l\'I. Cady, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-79. In Montpelier 
quadrangle, overlies and intergrad€!S with Camels Hump group (new) ; 
underlies Stowe formation. 

A. L. Albee, 1957, U.S. Geol. Survey Geol. Quad. Map GQ-102. In Hyde Park 
quadrangle, overlies Belvidere Mountain amvhibolite of Camels Hump 
group. 

Type exposures: On Ottauquechee River in Bridgewater, ·windsor County. 

Ottawa Limestone 1 

Pennsylvanian: Eastern Kansas. 

Original reference: E. Haworth, 1894, Kansas Univ. Court., v. 2, p. 121-122, 
124. 

Quarried at Ottawa, Franklin County. 

Otter Formation (in Big Snowy Group) 

Otter Shale Member (of Quadrant Formation) 1 

Upper Mississippian: Central and eastern Montana. 

Original reference: ·w. H. Weed, 1892, Geol. Soc. America Bull., v. 3, p. 307. 

H. W. Scott, 1935, Geol. Soc. America Proc. 1934, p. 367; 1935, Jour. 
Geology, v. 43, no. 8, pt. 2, p. 102'7-1028. Included in Big Snowy group 
(new). 

E. S. Perry, 1937, Montana Bur. Mines and Geology Mem. 3, p. 16. In type 
locality, Big Snowy group comprises (ascending) Kibbey, Otter, and 
Heath formations. The Otter, about 600 feet thick, consists of gray to 
vivid green shale with some anhydrite and gypsum, and thin beds of 
limestone and sandstone. 

L. R. Laudon, 1955, Billings Geol. Soc. Guidebook 6th Ann. Field Conf., p. 
210. Kibbey, Heath, Otter, and Amsden are believed to represent shore 
facies of various parts of early Pennsylvanian seas. 

L. S. Gardner, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 2, p. 
333 (fig. 2), 334 (fig. 3), 340-341, 346-347. Thickness 374 feet in compo
site standard section for revised Big Snowy group. Otter is used in this 
report as defined and delimited by Scott (1935). 

Named for exposures along Otter CreE~k in Little Belt Mountains. 

Otter Creek Granite1 

Precambrian: South-central Wisconsin. 

Original reference: J. T. Stark, 1932, Jour. Geology, v. 40, no. 2, p. 120, 121, 
133. 

Crops out on both sides of Otter Creek, Sumpter Township, SEJA, sec. 32 
and S1Vl4 sec. 33, T. 10 N., R. 6 ID., a short distance north of old Myers 
mill, Baraboo district. 

774-954-vol. 2---"66--90 
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Otter Creek Sandstone Member (of Cloverly Formation) 
[Cretaceous]: ·wyoming. 

0 

Arthur Mirsky, 1960, Dissert. Abs., v. 21, no. 4, p. 850, 851. White sandstone 
that forms lower part of Cloverly. Underlies unit referred to as mudstone 
member of Cloverly. Contact between Otter Creek member of Cloverly 
and Morrison formation appears to represent hiatus, but does not neces
sarily represent Jurassic-Cretaceous boundary. 

Area of report is southern Big Horn Mountains. 

Otterclnle Sandstone (in Newark Group) 1 

Upper Triassic: Eastern Virginia. 
Original reference: N. S. Shaler and J. B. Woodworth, 1899, U.S. Geol. 

Survey 19th Ann. Rept., pt. 2, p. 435-436. 
,V. T. Parrott and R. S. Young, 1960, Virginia Acad. Sci. Geol. Field Trip, 

May 14, geol. map. Shown on map legend above Vinita sandstones and 
shaleB and below diabase dikes. 

Well exposed north, south, and west of Otterdale, Chesterfield County. 

Otterville Member (of Golf Course Formation) 

Otterville Limestone Member (of Dornick Hills Formation) 1 

Pennsylvanian (Morrow Series) :Central southern Oklahoma. 

Original reference: W. L. Goldston, Jr., 1922, Am. Assoc. Petroleum Geolo
gists Bull., v. 6, p. 8. 

B. H. Harlton, 1956, in Ardmore Geol. Soc., Petroleum geology of southern 
Oklahoma-a symposium, v. 1 : Tulsa, Okla., Am. Assoc. Petroleum Geolo
gists, p. 137 (fig. 2), 138, 139. Reallocated to member status in Golf 
Course formation (new). Best developed at ·west Velma, in Harrisburg 
trough, where it is about 870 feet thick and consists of dark gray gener
ally calcareous and carbonaceous shale, or silty very fine sandy carbona
ceous marly shale to marl, and argillaceous fine-grained calcareous sand
stone to fine sanely fossiliferous limestone. Member may contain oolitic 
limestone with typical Morrow ostracods, brachiopods, and Bryozoa. 
Overlies Limestone Gap shale member; underlies Bostwick member of 
Lake Murray formation (new). 

C. W. Tomlinson and William McBee, 1959, in Ardmore Geol. Soc., Petro
leum geology of southern Oklahoma-a symposium v. 2: Tulsa, Okla., 
Am. Assoc. Petroleum Geologists, p. 6 (fig. 2), 20-21. Member of Golf 
Course formation. Includes 25 feet or more of limestone. Along southwest 
limb of Caddo anticline, northwest of Lake Ardmore, it is single resistant 
unit. Elsewhere it comprises hvo to four separate ledges with intervening 
tan shales occupying 100 to 400 feet of stratigraphic section. South of Ard
more, about 800 feet of black shale with sideritic layers intervene be
tween underlying Jolliff conglomerates and Otterville limestone. Above 
Otterville are 100 to 500 feet of light-colored shale with a few ledges of 
thin calcareous sandstone and sandy limestone, which become conglomer
atic southward. Otterville member was named by Goldston (1922) from 
village of that name not now in existence but shown on early maps in 
NW~SW~ sec. 3, T. 3 S., R. 1 W. Roth (1937, personal commun.) discov
ered fusulinids in limestone which Goldston had mapped as Otterville at 
that locality. These fusulinds proved limestone to be younger (possibly as 
young as Lester) than those mapped as Otterville elsewhere through 
Ardmore basin, including both localities from which Girty and Roundy 
(1923, Am. Assoc. Petroleum Geologists Bull., v. 7, no. 4) made their 
collections of prolific Otterville fauna. Name Otterville is here retained 
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for those limestone from which these collections came and not for one 
vanished village of Otterville. New type locality suggested for redefined 
Otterville. 

Type locality: Girty and Roundy's (1923, p. 343) Station 4062, 250 feet 
south,vest of NE cor. sec. 6, T. 6 S., R. 2 E., Love County, together with 
adjacent exposure 650 feet south of that corner in draw at east side of 
road in sec. 5. Named from village of Otterville. 

Ottosee Shale or Limestone 

Ottosee Shale or Limestone (in Blount Group) 1 

Middle Ordovician : Eastern Tennessee, northwestern Georgia, and south· 
western Virginia. 

Original reference: E. 0. Ulrich, 1911, Geol. Soc. America Bull., v. 22, p. 
453,538,539,551,555,556,557,pl.27. 

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 170-178. Otto
see included in Blount group. Normally, Ottosee is limited below by Tel
lico sandstone and above by Lowville-Moccasin (Bays) limestone, but in 
Virginia Ottosee is bounded below by Athens shale in Rich Valley and 
generally southeast of Clinch Mountain, by Holston limestone in the two 
belts next northwest of Clinch Mountain, and by Lenoir limestone still 
farther northwest, as in Rye Cove, Scott County, and at south base of 
Big A Mountain in Russell County. Thickness 100 to 595 feet. Underlies 
Lowville-Moccasin limestone of Black River group. 

B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull., v. 54, no. 
6, p. 819-886. Lower Middle Ordovician succession of Tazewell County, 
southwestern Virginia, is subdivided into 29 distinctive zones grouped into 
eight formations. Study has revealed inconsistencies in use of names 
Stones River, Murfreesboro, Mosheim, Lenoir, Blount, Holston, Ottosee, 
Lowville, and Moccasin. In proposed revised nomenclature, Cliffield for
mation (new) includes beds which Butts (1940) has called Murfreesboro, 
Mosheim, Lenoir, Holston, and Ottosee. 

C. E. Prouty, 1946, Am. Assoc. Petroleum Geologists Bull., v. 30, no. 7, p. 
1182-1183. Discussion of lower l\liddle Ordovician of southwest Virginia 
and northeast Tennessee. Measured sections compared with revised 
classification of Tazewell County, Va. Term Ottosee should be discontin
ued as definite formational name. 

Charles Butts and Benjamin Gildersleeve, 1948, Georgia Geol. Survey Bull. 
54, p. 27, 29. Geographically extended into northwestern Georgia where it 
is included in Blount group. Referred to as Ottosee (Sevier) shale. Over
lies Holston marble. 

John Rodgers, 1952, Geology oj: the Athens quadrangle, Tennessee 
(1 :24,000): U.S. Geol. Survey Geol. Quad. Map [GQ-19]. Ottosee shale 
in Athens quadrangle was formerly called Sevier shale, but typical Sevier 
appears to be of different age. Lower part of formation contains "marble" 
lenses. Upper part of member contains laye1.·s of red, semicrystalline and 
crystalline limestone, some of them quartzose, interbedded with layers of 
shale. Thickness about 1,000 feet. Overlies Holston limestone. Middle 
Ordovician. 

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 68-76, pls. 
Rocks in belt between Saltville fault and Knoxville and Rocky Valley 
fauLts divided into (ascending) Lenoir and Holston formations, Ottosee 
shale, and Bays formation. This sequence is here considered as standard 
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of reference, and the belt is referred to as standard belt. In this belt, the 
Ottosee consists of blue yellow-weathering limy shale and slabby siltstvne, 
with lenses of crystalline limestone ("marble") some of which are map
pable. Near base of formation are beds of shaly and sandy limestone 
packed with bryozoans; these beds grade down into red quartz-bearing 
lime-sandstone, all interbedded with calcareous shale. Thickness about 
1,000 feet in standard belt. 

R. N. Cooper, 1953, Geol. Soc. America Mem. 55, p. 4. Discussion of trilo
bites of Appalachian Valley. Ottosee formation as previously recognized 
in southwestern Virginia and eastern Tennessee, is facies of limestoue 
which ranges as low as Lincolnshire limestone and as high as middle 
Black River. 

J. M. Cattermole, 1955, U.S. Geol. Survey Geol. Quad. Map GQ-76. Keith 
(1895, U.S. Geol. Survey Geol. Atlas, Folio 16) mapped as Sevier shale 
rocks in Shooks Gap quadrangle herein called Ottosee. Thickness about 
1,850 feet. Overlies Chapman Ridge sandstone (new). Underlies Bays 
formation. Name Chapman Ridge applied to strata formerly called 
Tellico. 

R. B. Neuman, 1955, U.S. Geol. Survey Prof. Paper 274-F, p. 145. Believed 
that Rodgers' introduction of terms Ottosee shale and Holston formation 
and continued use of Athens shale give these terms time-stratigraphic 
rather than rock-unit status. Sevier formation is used in present report 
in preference to Ottosee shale as used by Rodgers. 

Josiah Bridge, 1956, U.S. Geol. Survey Prof. Paper 277, p. 57. Term Blount 
group discarded. 

J. M. Cattermole, 1960, U.S. Geol. Survey Geol. Quad. Map GQ-126. Strata 
identified as Ottosee in this report [Bearden quadrangie, Tennessee] 
were mapped by Keith (1896, U.S. Geol. Survey Geol. Atlas, Folio 25) as 
Sevier shale in Middle Ordovician belts south of Saltville fault, as Chick
amauga limestone and Sevier shale in belt around Dead Horse Lake, and 
as Chickamauga limestone north of Beaver Valley fault. Thickness about 
1,100 feet. Underlies Moccasin formation; main body of Ottosee overlies 
and interfingers with Chapman Ridge sandstone; lower tongue of Ottosee 
underlies the Chapman Ridge. 

Named for exposures at Ottosee Lake, in park at Knoxville, Tenn. 

Ottumwan Epoch1 or Series1 

Pleistocene (Kansan and Yarmouthian) :Iowa and Illinois. 

Original reference: G. F. Kay, 1931, Geol. Soc. America Bull., v. 42, no. 1, 
p. 449-452. 

J. C. Frye and A. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 38. 
In Iowa and Illinois, Pleistocene is classed as a Period (System) and four 
Epochs (Series) are used to include glacial-interglacial pair each. These 
are Grandian (Nebraskan and Aftonian), Ottumwan (Kansan and Yar
mouthian), Centralian (Illinoian and Sangamonian), and Eldoran (Wis
consinan and Recent). Of these units, each of the first three essentially 
coincides with a glacial cycle; present data indicate that the youngest 
(Eldoran) includes two distinct cycles, each of which is complex within 
itself. These terms have not been adopted for official use in Kansas partly 
because of this inconsistency and partly because retention of Quaternary 
as System-Period with Pleistocene as its contained Series-Epoch would 
necessitate erection of new category of names to include these terms and 
thus produce further complication of classification system. 
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Named for Ottumwa, Iowa, where both Kansan and Yarmouth stages are 
well developed. 

tOuachita Shale1 

Lower and Middle Ordovician: Southwestern Arkansas. 

Original reference: A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geol. 
Survey, p. 30, 33. 

Named for Ouachita Mountains. 

Oumalik Formation 
Lower Cretaceous : Northern Alaska (subsurface) . 

F. M. Robinson, F. P. Rucker, and H. R. Bergquist in George Gryc and 
others, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 2, p. 223, 
225-229, figs. 2, 6. Divided into two units in type section: upper shale 
unit, 4,410 feet thick; and lower sandy shale, 1,610 feet thick. Upper unit 
is monotonous section of clay shale, medium dark gray to darl{ gray, 
slightly micaceous, carbonaceous, and pyritic. Lower unit made up of 40 
percent siltstone and sandstone, in addition to clay shale of type found in 
unit above. Contact between upper and lower units is gradational but is 
placed at top of first sandstone of appreciable thickness. Sandstone and 
siltstone are medium light gray, hard, massive, silty, and very fine to fine 
grained. Formation approximately 6,000 feet thick, thins rapidly north
ward. Gradational into overlying Topagoruk formation in vicinity of 
type locality, angular unconformity between two formations in other 
areas. Overlies Lower Cretaceous(?) and Upper Jurassic(?) rocks 
undifferentiated. 

Type locality: From 4,860 to 10,880 feet in Oumalik test well No. 1, on 
Oumalik anticline about 100 miles south of Barrow, Alaska, lat 69°50'18" 
N., long 155°59'24" W. 

Ouray Limestone1 

Upper Devonian : Southwestern Colorado, eastern Arizona, and southeast
ern Utah. 

Original reference: W. Cross an(! A. C. Spencer, 1899, U.S. Geol. Survey 
Geol. Atlas, Folio 60, p. 8. 

A. A. Stoyanow, 1936, Geol. Soc. America Bull., v. 47, no. 4, p. 489. On Pinal 
Creek, north of Globe, Ariz., lower Ouray limestone, 54 feet thick, over
lies Martin limestone and underlies Escabrosa limestone. Devonian. 

W. S. Burbank, 1941, U.S. Geol. Survey Bull. 906-E, p. 194, 196 (chart). In 
Uncompahgre district, term Ouray limestone is restricted to dolomitic 
limestone beds of Devonian age. 'J~hickness 65 to 70 feet. Underlies Lead
ville limestone, name introduced in this area for beds containing Missis
sippian fossils ; overlies Elbert formation. 

J. C. Cooper, 1955, Four Corners GE~ol. Soc. Guidebook [1st] Field Conf., p. 
63. Thickness 0 to 238 feet in F'our Corners area. Consists of massive 
dense argillaceous limestone, ranging from buff, tan, cream to gray in 
color, with some thin streaks of waxy gray-green clayey shales. In Utah, 
limestone is locally slightly sandy and in places basal part carries sand
stone. Brachiopod and crinoid fragments occur in some wells. Uncon
formably underlies Mississippian Madison formation; overlies Elbert 
format!on, probable unconformity. 
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R. L. Knight and D. L. Baars, 1957, Am. Assoc. Petroleum Geologists Bull., 
v. 41, no. 10, p. 2275-2283. Ouray limestone extends from surface in San 
Juan Mountains of Colorado into subsurface of much of Colorado Plateau 
province. Since typical Ouray limestone fauna has both Mississippian and 
Devonian aspects and formation contacts are gradational, it is suggested 
that unit is transitional between Upper Devonian, Elbert formation, and 
Lower Mississippian, Leadville limestone. 

J. A. Momper, 1957, Four Corners Geol. Soc. Guidebook 2d Field Conf., p. 
87. Ouray formation of current usage is restricted to extreme northwest
ern part of area. For purposes of this paper [southern and western San 
Juan basin], it has been included in Leadville formation. 

Named for prominent occurrence in vicinity of Ouray, Ouray County, Colo., 
at junction of Canon Creek with Uncompaghre River. 

Oursan Sandstone (in Monterey Group) 1 

Miocene, middle : Western California. 

Original reference: A. C. Lawson, 1914, U.S. Geol. Survey Geol. Atlas, Folio 
193. 

C. E. Weaver, 1949, Geol. Soc. America Mem. 39, p. 17 (table 3), 69 (table 
14), 70, pl. 12. Described in Coast Ranges immediately north of San 
Francisco Bay area. Fine-grained light-gray tuffaceous sandstone; rna· 
rine. Thickness about 400 feet. Lies conformably upon Claremont shale 
and beneath Tice shale; dips northward at low angles. Where exposed in 
axis of Rodeo anticline is overridden by shales of Chico formation along 
thrust fault. South of San Pablo Bay passes unconformably beneath 
Pleistocene terrace deposits. 

C. A. Hall, Jr., 1958, California Univ. Pubs., Geol. Sci., v.;. 34, no. 1, p. 
18-19, fig. 2, geol. map. Oursan sandstone, in Pleasanton area, Alameda 
and Contra Costa Counties, is 250 to 500 feet thick. Overlies Claremont 
shale ; underlies Tice shale. Term Monterey group not considered appro
priate in this area. 

Named for exposures on Oursan Ridge, Concord quadrangle, Contra Costa 
County. 

Outer Conglomerate (in Copper Harbor Group) 1 

Outer Conglomerate (in Oronto Group) 

Precambrian: Northern Michigan and Wisconsin. 

Original reference: R. D. Irving, 1883, U.S. Geol. Survey Mon. 5, p. 186, pls. 
17, 18. 

S. A. Tyler and others, 1940, Geol. Soc. America Bull., v. 51, no. 10, p. 1472, 
1474. Basal unit of Oronto group. Underlies Nonesuch shale. Thickness 
about 1,200 feet. 

Named for fact that at Keweenaw Point, Mich., it is the outer conglomer
ate, the supposedly thicker Greater conglomerate, being the inner 
conglomerate. 

Outer Brass Limestone (in Virgin Island Group) 

Upper Cretaceous: Virgin Islands. 

T. W. Donnelley, 1960, Dissert. Abs., v. 20, no. 7, p. 2756; 1960, Caribbean 
2d Geol. Conf. Trans., Mayagiiez, Puerto Rico, p. 153. Thin-bedded gra
phitic silicified radiolarian limestone, with small amount of tuffaceous 
material. Thickness 200 to 600 feet. Overlies Louisenhoj formation and un-
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derlies Tutu formation (both new). Virgin Island group considered of 
Cenomanian age. 

Report discusses geology of St. Thomas and St. John Islands. 

Outerson Basalts or Series 

Pliocene: Northwestern Oregon. 
T. P. Thayer, 1936, Jour. Geology, v. 44, no. 6, p. 705, 706, 709 (fig. 2), 713 

(fig. 3) ; 1937, Geol. Soc. America Bull., v. 48, no. 11, p. 1616 (fig 2), 
1617-1618, 1627, 1633. High Cascade volcanic rocks consist of at least 
four structurally distinct series separated by pronounced erosional uncon
formities In chronological order: Outerson series, Minto lavas, and two 
probably nearly equivalent series, Olallie lavas, and Santiam basalts. 
Outerson series consists chiefly of basaltic lavas with minor tuffs and 
lapilli beds with steeply dipping bedded agglomerates in lower parts. 
Thickness as much as 3,000 feet. 'Vhere Outerson accumulations were 
high, Minto lavas flowed around them; where Outerson deposits were 
thinner, Minto lavas overrode them. Rest with marked unconformity on 
Breitenbush series (new). 

Named for occurrence in vicinity of Outerson Mountain, Marion County. 

Outlaw Formation 

Lower Cretaceous : Southeastern Arizona. 
H. E. Enlows, 1955, Geol. Soc. America Bull., v. 66, no. 10, p. 1217. Discus

sion of sequence of rocks in Chirkahua National Monument. Chiricahua 
limestone is succeeded by thick section of Lower Cretaceous Bisbee 
group with recognizable Glance conglomerate at base, and in turn, by sec
tion of what appears to be Morita formation. This sequence of Lower Cre
taceous rocks is apparently similar to Outlaw formation (Raydon, unpub. 
thesis) described from area east of Paradise. Above Bisbee group is a 
300-foot sequence of red beds and associated tuff named Bonita Park 
formation (Waller, unpub. thesis). 

Described from area east of Paradise, Cochise County. 

Outlet Tunnel Quartz Latite1 (in Alboroto Group) 

Miocene : Southwestern Colorado. 

Original reference: W. H. Emmons and E. S. Larsen, 1923, U.S. Geol. 
Survey Bull. 718 

E. S. Larsen, Jr., and Whitman Cross, 1956, U.S. Geol. Survey Prof. Paper 
258, p. 93 (table 18). Alboroto rhyolite described in San Juan district. 
Lower part consists of tridymite rhyolite which includes Campbell Moun
~ain and Willow Creek rhyolites and probably Outlet Tunnel quartz latite 
[all included in Alboroto group] of Creede district. 

Named for development at Outlet tunnel, Creede district. 

Oveja formation (in Kwaguntan series) 

Precambrian: Northern Arizona. 

Charles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 113. 
Consists of sandstone, massively bedded in middle, but more or less shaly 
towards bottom and top of section. Thickness 175 feet. Underlies Soli
tude limestone (new) ; unconformably overlies Final shales (new). 

Named from longitudinal ridge that separates Colorado River Canyon from 
Chuar Valley, must below mouth of Little Colorado River, Grand Canyon 
region. 
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Overall Limestone Member (of Admiral Formation) 
Permian (Wolfcamp Series) :North-central Texas. 

R. C. Moore, 1947, in A. K. Miller and ·walter Youngquist, Kansas Paleont. 

Contr. 2, Mollusca, art. 1, p. 1 (footnote). Incidental mention. 
R. C. Moore. 1949, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 80, sheet 

2. Limestone was called "Bed No. 5" by Drake (1893. Texas Geol. Survey 
4th Ann. Rept., pt. 1) and included at top of Fisk formation by Cheney 
(1940). Comprises normally two or more subdivisions of gray limestone 
weathering yellowish brown, each a few feet thick, separated by thin 
shale. Thickness 20 to 40 feet; average near Colorado River about 30 
feet. Overlies Wildcat Creek shale member; underlies Jim Ned shale 
member of Belle Plains formation. 

P. T. Stafford, 1960, U.S. Geol. Survey Bull. 1081-G, p. 272. Moore (1949) 
divided Admiral into four members in Colorado River drainage area. In 
Brazos River drainage area, the Admiral cannot easily be distinguished 
from underlying Putnam and overlying Belle Plains formations. 

Named for exposures near Overall switch on Gulf Coast and Santa Fe 
Railway, about 4 miles east of Valera, Coleman County. 

tOverbrook Granite Gneiss1 

Precambrian: Southeastern Pennsylvania and Maryland. 
Original reference: F. Bascom, 1904, Am. Jour. Sci., 4th, v. 17, p. 143. 

Occurs at and around Overbrook, Philadelphia region, Pa. 
Overbrook Sandstone (in Springer Group) 

Overbrook Sandstone Member (of Springer Formation) 1 

Lower Pennsylvanian: Central southern Oklahoma (subsurface and 
surface). 

Original reference (subsurface) : R. Roth, 1928, Econ. Geology, v. 23, p. 45, 
53. 

C. W. Tomlinson, 1928, Oklahoma Geol. Survey Bull. 46, p. 17. Surface 
outcrop noted. Derivation of name given. 

R. C. Moore and others, 1944, Geol. Soc. America Bull. v. 55, no. 6, chart 6 
(column 37). Shown on correlation chart as Overbrook sandstone; hP.rP 

Springer is considered a group. Lower Pennsylvanian. 
C. W. Tomlinson and William McBee, 1959, in Ardmore Geol. Soc., Petro

leum geology of southern Oklahoma-a symposium, v. 2: Tulsa, Okla., 
Am. Assoc. Petroleum Geologists, p. 6 (fig. 2), 11. Overbrook sandstone is 
800 to 1,000 feet above Rod Club sandstone. Thickness 45 to 105 feet. 
Typically medium fine grained, white and massive, varying to slabby or 
thin bedded, some outcrops devoid of shale partings. From 500 to 700 feet 
below Lake Ardmore formation (redefined). Springer group. 

Named for outcrop across middle of N% sec. 6, T. 6 S., R. 2 E., half a 
mile east of Overbrook, at north edge of Love County. 

Overland Mountain Granite (in Pikes Peak Group) 

Precambrian: North-central Colorado. 
J. M. Bray, 1942, Geol. Soc. America Bull., v. 53, no. 5, p. 768 (fig. 1), 770. 

Overland Mountain granite, classed by Lovering and Goddard ( 1939, Geo
logic map of the Front Range mineral belt, Colorado: U.S. Geol. Survey) 
is here given local name, following Goddard's original idea (U.S. Geol. 
Survey, unpub. rept.). Younger member of Pikes Peak group. Gneissic 
border closely resembles Boulder Creek granite. The rock, very coarse 
grained, feldspathic, and containing microline phenocrysts in coarse 
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groundmass of andesine, quartz, and biotite, is like a fine-grained 
pegmatite. 

In Jamestown district, central Boulder County, 35 miles northwest of 
Denver. 

Overton Fanglomerate1 

Cretaceous ( '?) or Tertiary (?) : Southeastern Nevada. 

Original references: C. R. Longwell, 1921, Am. Jour. Sci., Gth, v. 1, p. 
52; 1928, U.S. Geol. Survey Bull. n18. 

C. R. Longwell, 1949, Geol. Soc. America Bull., v. 60, no. 5, p. 931, 933-935, 
table 1. Stratigraphically restricted to exclude about 3,800 feet of coarse 
conglomerate, clays, and sandstones at base of unit in northern Muddy 
Mountains, Nev., now dated as Cretaceous and put in ·wmow Tank for
mation (new) and Baseline sandstone (new). Consists of extremely 
coarse fan debris with some interbedded lenses of silt. Deposition of 
coarse Overton debris followed violent disturbance of the stratigraphic 
section by an overriding thrust plate. Thickness ranges from 20 to 3,000 
feet. Overlies Baseline sandstone 'vith angular unconformity ; underlies 
Horse Spring formation. Age shown on table as I.1ate Cretaceous or Early 
Cenozoic. 

Exposures indicate deposit once covered practically every part of Muddy 
Mountains area, Clark County. 

Ovid Formation or Limestone 
Upper Cambrian: Southeastern Idaho and central northern Utah. 
C. D. ·walcott, 1925, Smithsonian Misc. Colln., v. 74, no. 3, p. 96, 104, 105. 

Ovid formation mentioned in description of fossil locality in Oneida 
County, Idaho. 

E. 0. Ulrich ,and G. A. Cooper, 1938, Geol. Soc. America Spec. Paper 13, p. 
25. Limestone is the Mons limestone equivalent which has been removed 
from St. Charles formation, Wasatcl1 Range, Utah. 

On north side of Two Mile Canyon, 2 miles southeast of Malad, Oneida 
County, Idaho. 

Owasco Member1 (of Ludlowville Formation) 
Middle Devonian: Central New York. 
Original reference: Burnett Smith, 1935, New York State Mus. Bull. 300, p. 

11, 50. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 
1, chart 4. Uppermost member of Ludlowville; overlies Spafford member ; 
underlies Portland Point limestone. 

Probably named for outcrops on west side of Owasco Lake valley in Edge
water Ravine at a level about 200 fE~et above Owasco Lake and just below 
new cement road, Skaneateles quadrangle. 

Owego shale member (of Cayuta mono them) 
Upper Devonian: Pennsylvania. 
K. E. Caster, 1938, Jour. Paleontology, v. 12, no. 1, p. 45 (fig. 7), 47. Member 

of Cayuta monothem. Thickness about 112 feet. Below Starruca [Star
rucca] shale member and above Cascade Creek sandstone member. 

Type locality and derivation of name not given. 

Owen Limestone Member (of Lime Creek Formation) 

Owen Substage or Beds1 

Upper Devonian: Central northern Iowa. 
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Original reference: W. H. Norton, 1897, Iowa Geol. Survey, v. 6, p. 148. 

M. A. Stainbrook, 1944, Illinois Geol. Survey Bull. 68, p. 182 (fig. 1), 187. 
Uppermost member of Lime Creek formation. Overlies Cerro Gordo 
member. Consists of dolomitic fossiliferous limestone about 40 feet thick. 

Named for exposures on Owen Creek, Cerro Gordo County. 

Owens Valley Formation 
Permian : Eastern California. 
C. ,V. Merriam and ·w. E. Hall, 1957, U.S. Geol. Survey Bull. 1061-A, p. 

4 (table 1), 6 (table 2), 7-12. Name proposed for highly diverse marine 
strata of Permian age which occupy large area on western slope of Inyo 
Mountains near Owens Valley border. Comprises interbedded silty and 
sandy limestone, fairly pure biogenic limestone, argillaceous shale, silt
stone, sandstone, and conglomerate. In areas of plutonic intrusion, forma
tion has been altered to argillite, minor quartzite, and calc-hornfels. 
Rocks previously classified as Diamond Peak quartzite (Kirk, 1918) are 
in considerable part considered altered middle and lower Owens Valley. 
Diamond Peak formation, and Upper Mississippian unit in central Ne
vada (Nolan and others, 1956) has not been traced into Inyo Mountains. 
Includes Reward conglomerate member (near top) and Owenyo lime
stone member. Thickness at type locality about 1,800 feet; in Darwin 
quadrangle, thickness may increase to about 3,000 feet. Formation folded 
and faulted. Rests with angular unconformity upon Keeler Canyon forma
tion (new) ; underlies beds of early Triassic age. 

W. E. Hall and E. M. MacKevett, 1958, California Div. Mines Spec. Rept. 51, 
p. 7 (table 1), 10-11, pl. 2. Described in Darwin quadrangle where it is 
about 3,200 feet thick and consists of three unnamed members: lower 
limestone, middle shale, and upper limestone-conglomerate member. Over
lies Keeler Canyon formation; underlies Cretaceous quartz monzonite. 

Type locality : In foothills between Union Wash and Reward mine, about 9 
miles southeast of Independence, between Owenyo and Kearsarge, south
ern Inyo Mountains. 

Owenyo Limestone Member (of Owens Valley Formation) 

Owenyo Limestone1 

Permian : Eastern California. 
Original reference: E. Kirk, 1918, U.S. Geol. Survey Prof. Paper 110. 
C. W. Merriam and W. E. Hall, 1957, U.S. Geol. Survey Bull. 1061-A, p. 

8, 10. Reduced to member status in Owens Valley formation (new). 
Named for exposures about 3% miles north of Owenyo Station on Southern 

Pacific, between Union 'Vash and Reward mine, Inyo Mountains. 
Owl Canyon Formation (in Cassa Group) 

Permian: Northeastern Colorado, southwestern South Dakota, and eastern 
·wyoming. 

G. E. Condra, E. C. Reed, and 0. J. Scherer, 1940, Nebraska Geol. Survey 
Bull. 13, p. 2 (fig. 2), 5, 6-7, 19, 45. To the south, formation consists of 
red shales and sands which grade northward into red sands and SOJ?e 
shale. 'l'hickness 90 to 275 feet. Comprises that part of Cassa group 
(new) below Lyons sandstone. 

Type locality: Lower part of Owl Canyon, NW~ sec. 1, T. 9 N., R. 70 W., 
Larimer County, Colo. 

Owl Creek Formation1 (in Selma Group) 

Owl Creek Sandy Clay Member or Tongue (of Ripley Formation) 
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Upper Cretaceous: Northeastern Mississippi, southeastern Missouri, and 
southwestern Tennessee. 

Original reference: E. 1-V. Hilgard, 1860, Mississippi Geol. and Agric. Rept., 
p. 79, 84-91, 102. 

Willard Farrar and Lyle McManamy, 1937, Missouri Geol. Survey and Wa
ter Resources 59th Bienn. Rept., A.pp. 6, p. 17, 21. Geographically ex
tended into Stoddard County, southeastern Missouri, where it is referred 
to as Owl Creek sandy clay member or tongue of Ripley formation. 

·w. E. Belt and others, 1945, Geologic map of Mississippi (1 :500,000) : Mis
sissippi Geol. Survey. Assigned to Selma group. 

L. W. Stephenson, 1955, U.S. Geol. Survey Prof. Paper 274-E, p. 97-137. 
]!...,ormation, in Crowleys Ridge area, Missouri, consists of 11 feet of clay 
and sand. Unconformably overlies McNairy sand; unconformably under
lies Clayton formation. Fossils described. 

C. W. ·wilson, Jr., 1958, Tennessee Div. Geology Rept. Inv. 5, p. 4 (fig. 3). 
Chart of Cretaceous, Tertiary, and Quaternary strata of west Tennessee 
refers to Owl Creek tongue of Ripley formation. 

N. F. Sohl, 1960, U.S. Geol. Survey Prof. Paper 331-A, p. 4, 5, 22-25. 
]!...,ormation described in Tennessee and Mississippi where it consists char
acteristically of dark silty sand and subordinate amounts of clay, which 
are glauconitic, micaceous, and highly fossiliferous. Thickness commonly 
30 to 40 feet; thickest in southern area of outcrop where it merges into 
Prairie Bluff chalk. In Hardeman County, Tenn., formation is overlapped 
by Midway group ; southward along outcrop belt, it can be traced until it 
interfingers with Prairie Bluff chall> in Pontotoc County, Miss. Owl Creek 
lies within bounds of Ewogyra costata zone; it is unconformably overlain 
by Clayton formation and lies with unconformity on Ripley formation. 
In some areas, overlies NcNairy sand member of Ripley and in other 
areas Keownville limestone member (new) of Ripley. 

Named for exposures on Owl Creek, 3 miles northeast of Ripley, Tippah 
County, Miss. 

Owl Mountain Glacial Substage 

Owl Mountain Till 
Pleistocene (pre--Wisconsin) : North-central Colorado. 
D. F. Eschman, 1952, (abs.) Geol. Soc. America Bull., v. 63, no. 12, pt. 2, 

p. 1380. Time of earliest of four glacial advances in area. Represented by 
deeply weathered till of patchy distribution, for most part found in front 
of mountains or high on valley walls. Preceded Gould glacial advance. 

D. F. Eschman, 1955, Jour. Geology, v. 63, no. 3, p. 201-203, fig. 2. Deposits 
of substage mapped as Owl Mountain till. Till weathered and stained 
with limonite from top to bottom. In many plac-es on surface of deposits, 
there is a scattering of weatherE!d erratics which range to 8. feet in 
diameter. 

Deposits found on northeast flank of Owl Mountain, and in several other 
areas of Michigan River basin, North Park. 

Owl Rock Member (of Chinle Formation) 
Upper Triassic: Northeastern Arizona, west-central New Mexico, and 

southeastern Utah. 
G. A. Kiersch, 1955, Mineral resources, Navajo-Hopi Reservations, Arizona

Utah, v. 2: Tucson, Univ. Arizona Press, p. 4 (fig. 1), 5. Comprises 
alternating beds of siliceous limestones and siltstones. Overlies Petrified 
Forest member. 
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J. H. Stewart, 1957, Am. Assoc. Petroleum Geologists Bull., v. 41, no. 3, p. 
458. Pale-red and pale-reddish-brown structureless siltstone interstrat
ified with thin to thick beds of limestone. Thickness as much as 450 
feet; commonly 150 to 250 feet. Conformably overlies Petrified Forest 
member, or Moss Back member where Petrified Forest is absent. Conform
ably underlies Church Rock member or disconformably underlies 
Wingate sandstone in places where Church Rock member is absent. Inter
tongues with overlying Church Rock member and absence of member in 
San Rafael Swell and Moab areas is probably due to lateral replacement 
of Owl Rock member by Church Rock member. Corresponds to Division B 
of Chinle formation described by Gregory (1917, U.S. Geol. Survey Prof. 
Paper 93) Name credited to I. J. Witkind and Rex. E. Thaden. 

J. P. Akers, M. E. Cooley, and C. A. Repenning, 1958, New Mexico Geol. 
Soc. Guidebook 9th Field Conf., p. 93-94. At type section, consists of 131 
feet of interbedded limestone and calcareous siltstone. Limestone is 
mottled pale blue and grayish pink and contains chert nodules and mud 
pellets; locally silty; bedding within siltstone is irregular and lenticular. 
Extends over entire Navajo country. About 300 feet thick along south
west-trending line between Round Rock and Castle Butte; thins north· 
westward and southeastward from this line. 

Type section: Owl Rock in Monument Valley, Navajo County, Ariz. 

Owls Bead Granite1 

Middle or Upper Devonian ( ?) :West-central New Hampshire. 
Original reference: l\f. P. Billings, 1935, Geology of Littleton and Moos.i

lauke quadrangles, New Hampshire, p. 26, 34, Moosilauke map. 

L. R. Page, 1940, Geologic map and structure sections of the Rumney quad
rangle, New Hampshire (1 :62,500) : New Hampshire Highway Dept. 
Upper Devonian(?). 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 48. Included in 
Oliverian plutonic series of Middle or Upper Devonian(?) age. 

Occurs on and around Owls Head Cliff in southwestern corner of Moosi
lauke quadrangle. 

Owyhee Basaltt 

Miocene : Southeastern Oregon. 
Original references: K. Bryan, 1929, U.S. Geol. Survey Water-Supply Paper 

597-A; B. C. Renick, 1930, Jour. Geology, v. 38, p. 494. 
E. M. Baldwin, 1959, Geology of Oregon: Ann Arbor, Mich., Edwards Bros., 

Inc., p. 108. Maximum thickness about 1,500 feet. Unconformably overlies 
Payette tuffs and rhyolites ; unconformably underlies Pinnacle Point beds 
(new), tentatively considered to be late Miocene. 

Named for occurrence in bluffs along lower part of Owyhee River, in Mal
heur County. 

Owyhee Rhyolite1 

Tertiary-Quaternary: Southwestern Idaho. 
Original reference: V. R. D. Kirkham, 1931, Jour. Geology, v. 39, no. 6, p. 

579. 

C. N. Savage, 1958, Idaho Bur. Mines and Geology County Rept. 3, p. 21 
(table 1), 24-25, 35, 49 (table 2). Unconformably overlies Payette 
formation. 

Well exposed in Owyhee County. 
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Oxbow Dolomite (in Bertie Group) 

Upper Silurian (Murderian) :Central New York. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser. 1. Overlies Forge Hollow shale ; underlies unnamed dolo
mite. Name credited to L. V. Rickard, Fieldwork has not demonstrated 
lateral continuity of Williamsville and Oxbow as shown on present chart. 
Thick glacial deposits conceal these units in area where they may merge. 
For present, distinct names are used in western and central New York. 

Type locality and derivation of name not given. 

Oxbow Creek Basalt 
Miocene and (or) Pliocene: Northwestern Wyoming. 

A. D. Howard, 1937, Geol. Soc. America Special Paper 6, p. 77-79. Olivine 
basalt. Thickness from 15 to 20 feet where Tower Falls road passes 
through cut on west side of Oxbow Creek valley, about 0.7 miles west of 
stream crossing. Terminates everywhere in scarp, from 15 to 20 feet high. 

An exposure of basalt 4 miles long and one-half mile wide, \Vhich forms 
gentle, northwestward-sloping surface west of Oxbow Creek, Yellowstone 
National Parle 

Oxbow Mountain Rhyolite 
Precambrian : East-central Arizona. 

Gordon Gastil, 1958, Geol. Soc. America Bull., v. 69, no. 12, pt. 1, p. 1498 
(table 1), 1506. Grayish-white welded rhyolite tuff. Consists of coarse 
phenoclasts and welded glass shards. Over 1,250 feet thick. Overlies 
Haigler formation (new). Name given on table to Oxbow Mountain 
rhyolite but unit described in text as rhyolite of Oxbow Mountain. 

Best exposures on southwest corner of Oxbow Mountain, in northeastern 
corner of Diamond Butte quadrangle. 

tOxford Gneiss1 or type1 

Precambrian: Northern New Jersey. 

Original reference: ]". L. Nason, 188H, New Jersey Geol. Survey Ann. Rept. 
1889, p. 30. 

Occurs in Van Nest Gap Tunnel of Delaware, Ladmwanna & 'Vestern 
Railroad at Oxford Furnace, ·warren County. 

Oxford GraveP 
Pleistocene : Southwestern Colorado. 

Original reference: W. W. Atwood nnd K. F. Mather, 193.2, U.S. Geol. Sur
vey Prof. Paper 166. 

Covers lowlands surrounding village of Oxford, La Plata County. 

Oxford Member (of Whitewater Formation) 

Ordovician (Richmond) :Southwestern Ohio. 

Wilber Stout, Karl Ver Steeg, and G. F. Lamb, 1943, Ohio Geol. Survey, 4th 
ser., Bull. 44, p. 110, 114, chart facing p. 108. Listed on page 110 as 
member of Whitewater; sequence (ascending) Weisburg, Saluda, Oxford. 
Stratigraphic chart and page 114 shows Whitewater sequence (ascend
ing) Lower Whitewater, Saluda, Upper Whitewater. 

Type locality and derivation of name not given. 

Oxford Schist1 

Carboniferous : Eastern Massachusetts. 
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Original reference: B. K. Emerson, 1917, U.S. Geol. Survey Bull. 597, p. 
60-68, map. 

Named for town of Oxford, Worcester County. 
tOxmoor Sandstone and Shales1 

Mississippian: Northern Alabama. 
Original reference: E. A.. Smith, 1880, Alabama Geol. Survey Rept. on 

Cahaba coal field, p. 155-157, p. 162, map, section. 

Named for Oxmoor, Jefferson County. 

Ox Valley Tuff 
Tertiary: Southwestern Utah. 
E. F. Cook, 1960, Utah Geol. and Mineralog. Survey Bull. 70, p. 18 (fig. 1), 

45, maps 1 and 2. Lightly to moderately or highly welded rhyolitic vitric
crystal tuff about 400 feet thick in thickest measured section. Light 
grayish blue to pink or purple. Lies above Cove Mountain formation 
(new). Underlies unit referred to as "Muddy Creek" formation. Name 
credited to H. R. Blank ( unpub. thesis) . 

Ox Valley is in Bull Valley district, Washington County. 

Oxyoke Canyon Sandstone Member (of Nevada Formation) 
Lower and Middle Devonian: Central Nevada. 
T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey 

Prof. Paper 276, p. 41, 43, pl. 2. Consists mainly of light-olive-gray thick
bedded sandstone or quartzite that commonly weathers to shades of 
brown. Beds are commonly several feet thick and many of them exhibit 
crossbedding. There are a few beds of Beacon Peak member type dolo
mite in lower part of member and more abundant thicker beds of a 
coarsely granular dolomite in upper part. Ranges in thickness from 430 
to 450 feet. Gradational contacts with underlying Beacon Peak dolomite 
member (new) and overlying Sentinel Mountain dolomite member (new). 

Type section: In canyon along southwest slope of Beacon Peak where old 
wood road along bottom of canyon provides excellent exposures. Name 
taken from Oxyoke Canyon where member is exposed in several fault 
blocks, vicinity of Eureka. 

Oyster Ridge Sandstone Member (of Frontier Formation) 1 

Upper Cretaceous : Southwestern Wyoming and northeastern Utah. 
Original reference: A.. C. Veatch, 1906, U.S. Geol. Survey Bull. 285, pl. 12. 
J. D. Love, J. L. Weitz, and R. K. Hose, 1955, Geologic map of Wyoming 

(1 :500,000) : U.S. Geol. Survey. Mapped in upper part of Frontier 
formation. 

L. A.. Hale, 1960, Wyoming Geol. Assoc. Guidebook 15th A.nn. Field Conf., p. 
136 (chart 1), 140, 141. Overlies Allan Hollow shale member (new) ; 
unconformably underlies Dry Hollow member (new). Basal Oyster Ridge 
is 45 to 80 feet thick with 150 to 200 feet of interbedded green to brown 
shale and sandstone comprising upper part of member. 

Forms Oyster Ridge, Uinta County, Wyo. 

Ozan Formation1 

Upper Cretaceous (Gulf Series) : Southwestern Arkansas and southeastern 
Oklahoma. 

Original reference: C. H. Dane, 1926, U.S. Geol. Survey Press Bull. 8823, 
Sept. 10, 1926. 

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) : U.S. 
Geol. Survey. Mapped in southeastern Oklahoma. 
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Named for exposures along middle fork of Ozan Creek and for town of 
Ozan, Hempstead County, Ark. 

tOzark Group1 

Mississippian: Mississippi Valley region. 
Original reference: H. S. Williams, 1922, Pan-Am. Geologist, v. 37, no. 1, 

p. 36-40. 
Named for prominent development of formations constituting group on 

southern and western margins of Ozark uplift. 

tOzark Marble1 

Upper Cambrian: Southeastern Missouri. 
Original reference: G. C. Broadhead, 1889, Am. Geologist, v. 3, p. 7-8. 
Named for Ozark uplift. 

tOzark Sands1 

Pleistocene : Southern Alabama. 
Original reference: E. A. Smith, 1892, Sketch of geology of Alabama : Bir

mingham, Ala., Roberts and Son, pamph. of 36 pp. 

Cover 2,000 square miles in Henry, Dale, Geneva, Covington, Escambia, 
Mobile, and Baldwin Counties. Derivation of name not stated but prob
ably suggested by presence of sands at Ozark, Dale County. 

Ozark Sandstone1 

Pennsylvanian: Western Arkansas. 
Original reference: .A. Winslow, 1896, New York Acad. Sci. Trans., v. 15, p. 

51. 
Probably named for Ozark, Franklin County. 

tOzark Series1 

Upper Cambrian and Lower Ordovician : Southeastern Missouri. 
Original reference: G. C. Broadhead, 1891, Am. Geologist, v. 8, p. 33. 

Named for development of the rocks in Ozark Mountains. 

tOzarkian1 

Pliocene and Quaternary: North America. 

Original reference: 0. H. Hershey, 1896, Science, new ser., v. 3, p. 620-622. 

Ozarkian System1 or Series 
Cambrovician : Southern Appalachians and Mississippi regions. 
Original reference: E. 0. Ulrich, 1911, Geol. Soc. America Bull., v. 22, p. 

627-647, pl. 27. 

A. W. Grabau, 1937, Paleozoic formations in the light of the pulsation 
theory, v. 3, Cambrovician pulsation, pt. 2, Appalachian, Paleocordilleran, 
Pre-Andean, Himalayan, and Cathaysian geosynclines: Peiping, China, 
Univ. Press, Nat. Univ. Peking, p. 10-11, 12-14. Ulrich's definition of 
term Ozarkian, that is limited below by disconformity which separates it 
from Nolichucky or older formations, and above by base of Stonehenge 
limestone, is exact equivalent of Upper Cambrian as used in this report. 
Term Ozarkian is herein extended to cover entire transgressive series, 
that is, Upper Cambrian as well as Tremadoc equivalent or Stonehengian 
(new). Ozarkian series and overlying Shenandoan series (redefined) 
comprise Cambrovician in southern Appalachian region. 

Earl McCracken, 1952, Missouri Geol. Survey and V\7ater Resources Rept. 
Inv. 13, p. 60-61. Two classifications of formations below the St. Peter 
have been used in Missouri. The one which disregards Ulrich's Ozarkian 
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and Canadian systems, places base of Ordovician at base of Gunter 
sandstone. The other classification, that of Ulrich, places those forma
tions above the Gasconade and below the St. Peter-Everton in Canadian 
system and those formations below the Roubidoux and above the Derby
Doerun in the Ozarkian system. Whether the Lower Ordovician and Cam
brian should be broken up to make the Ozarkian and Canadian as sepa
rate systems has been subject of controversy for many years. An area so 
small as Missouri should not be determining factor in this controversy. 
Ultimate correlation should be used on regional evidence. In Missouri, 
greatest break is at base of Roubidoux formation. Beneath the Roubi
doux, the Upper Gasconade is entirely removed, and the Roubidoux rests 
on Lower Gasconade in parts of western Missouri. Recent work in Mis
souri, however, does not substantiate the regional break at the base o·f 
the Ozarkian. 

Typical exposures occur in Ozark region of Missouri. 

Ozaukee Formation1 

Middle Devonian : Southwestern Wisconsin. 

Original reference: E. R. Pohl, 1929, Pub. Mus. City Milwaukee Bull., v. 11, 
p.7-8. 

Ozaukee and Milwaukee Counties. 

Ozaukee Member1 (of Lake Church Formation) 

Devonian : Southeastern Wisconsin. 
Original reference : G. 0. Raasch, 1935, Kansas Geol. Soc. Rept. 9th Ann. 

Field Conf., p. 260, 262, 263. 

Named for Ozaukee County. 
Ozawkie Limestone Member (of Deer Creek Limestone) 1 

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, and 
northwestern Missouri. 

Original references: R. C. Moore, M. K. Elias, and N. D. Newell, 1934, 
Stratigraphic sections of Pennsylvanian and "Permian" rocks of Kansas 
River valley: Kansas Geol. Survey, issued Dec.; R. C. Moore, 1935, Rock 
formations of Kansas in Kansas Geol. Soc. : Wichita, Kans. [Am. Asoc. 
Petroleum Geologists 20th Ann. Mtg., Mar. 21-23]; G. E. Condra, 1935, 
Nebraska Geol. Survey Paper 8, p.12. 

F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water 
Resources Rept. Inv. 11, p. vii, 17. Columnar section shows Ozawkie 
limestone member at base of Deer Creek limestone. [Text does not dis
cuss unit in Missouri.] 

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 66. Consists 
of brownish-gray brown-weathering massive limestone. Fusulines and 
other marine fossils locally abundant. Commonly thickness is about 5 feet 
but ranges from about 1 to 20 feet. Underlies Oskaloosa shale member; 
overlies Tecumseh formation. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, p. 
18, fig. 5. Identified only in quarry south of Pacific Junction, 
E%NW:I4NW:I4 sec. 15, T. 71 N., R. 43 W., Mills County. Here it is 0.4 
foot of light-gray fine-grained limestone overlying 1% feet of dark-gray 
arenaceous shale which in turn overlies buff sandy limestone bed about 1 
foot thick. Where not recognized, the Ozwakie and overlying Oskaloosa 
shale member may be included in upper part of Tecumseh shale. 

Type locality: In roadcut in NE:I4 sec. 31, T. 9 S., R. 18 E., near Ozawkie, 
Jefferson County, Kans. 




