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Castine Volcanics?®
Castine Formation

Cambrian (?) : South-central Maine.

Original reference: G. O. Smith, E. S. Bastin, and C. W. Brown, 1907, U.S.
Geol. Survey Geol. Atlas, Folio 149, p. 5.

P. 8. Wingard, 1958, Kansas Acad. Sci. Trans., v. 61, no. 3, p. 330-333.
Castine formation, previously designated as Cambrian, now tentatively
designated as either Middle or Upper Silurian. Overlies Ellsworth
formation.

Named for exposures on Castine Peninsula, Hancock County.

Castiyo Limestone

Aquitanian : Mariana Islands (Tinian).

Risaburo Tayama, 1939, Correlation of the strata of the South Sea Islands:
Geol. Soc. Japan Jour., v. 46, no. 549, p. 346 (correlation chart) [English
translation in library of U.S. Geol. Survey]; 1952, Coral reefs in the
South Seas: Japan Hydrog. Office Bull, v. 11, p. 52, table 4 [HEnglish
translation in library of U.S. Geol. Survey, p. 62].

S. Hanzawa in Jacques Avias and others, 1956, Lexique Strat. Internat., v.
6, Océanie, fasc. 2, p. 25. Castiyo is coralliferous, foraminiferal, and algal
limestone. Miogypsina limestone and Tinian formation of Tayama (1936)
and Lasso limestone of Tayama (1952) should be included in this forma-
tion. Aquitanian. Type locality stated. Refer to K. Asano (1939, Jubil.
Pub. Yabe’s 60th Birthday).

Type locality : Puntan Casityo, Tinian Island.

Castle Granite?
Miocene or Pliocene : Central southern Montana.

Original reference: W. H. Weed, 1899, U.S. Geol. Survey Geol. Atlas,
Folio 56.

F. C. Armstrong, 1957, Econ. Geology, v. 52, no. 3, p. 221. In Castle Moun-
tains, Flathead quartzite occurs near Castle granite and locally has been
thermally metamorphosed by it.

Forms central core of Castle Mountain, Little Belt Mountains.

fCastle Limestone Member (of Madison Limestone)?*
Lower Mississippian : Central northern Montana. .
Original reference: W. H. Weed, 1899, U.S. Geol. Survey Geol. Atlas, Folio
55.
L. L. Sloss and R. H. Hamblin, 1942, Am. Assoc. Petroleum Geologists Bull.,
v. 26, no. 3, p. 314-315. Strata called Mission Canyon are lithologically
and faunally identical with Weed’s Castle limestone ; because latter term
has been discarded, it is proposed that term Mission Canyon be applied
throughout Montana and northern Wyoming.
Named for town of Castle, Little Belt Mountains quadrangle, where it is
well developed.
Castle Rhyolite
Tertiary : Northwestern Wyoming.
R. E. Wilcox, 1944, Geol. Soc. America Bull., v. 55, no. 9, p. 1053, 1059, pl.
1. Compact rhyolite, the ground mass of which ranges in texture from
glassy to micrographic or diffuse spherulitic. Underlies Meadow rhyolitic



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 665

tuff (new). Elkhorn basalt (new) is probably intermediate in age be-
tween Castle rhyolite and Cataract basalt (new).

Bxposed in cliffs below Third Cataract in Gardiner River, Yellowstone
Park.

Castle Volcanics® (in Honolulu Volcanic Series)

Pleistocene, upper : Oahu Island, Hawaii.

Original reference: H. T. Stearns, 1935, Hawaii Div. Hydrography Bull. 1.

G. A. Macdonald and D. A. Davis in Jacques Avias and others, 1956, Lexi-
que Strat, Internat., v. 6, Océanie, fasc. 2, p. 79. Bedded cinders, bombs
and spatter composing a partly eroded cinder cone from which lava flow
of nepheline basalt, more than 100 feet thick, extends for half a mile.
Unconformably overlies rocks, of Kailua volcanic series. Distribution
noted.

Named for occurrence on Castle Ranch. Covers area of about one-half
square mile north of Ulumawao Peak, on northeast side of Koolau Range
about 10 miles northwest of Makapuu Head.

Cagtle Creek Flows

Pleistocene to Recent : Southwestern Oregon.

Howel Williams, 1942. Carnegie Inst. Washington Pub. 540, p. 92-93.
Castle Creek flows (pumice flows) were products of glowing avalanches
that descended southwest flank of Mount Mazama into valley of Castle
Creek. The flows traveled 18 miles before they joined flows of Rogue
River valley. They were prevented from spreading northward by high
ridge of lava, but southward they overflowed gorge of Castle Creek and
spilled into valley of Union Creek, which they filled to maximum depth of
250 feet. Pumice flows spread all the way down Castle Creek, but later
scoria flows did not extend beyond park boundary, a distance of about 7
miles. Glowing avalanches of pumice and scoria were part of final activ-

' ity of Mount Mazama and followed what is termed the main pumice
fall.

Castle Creek flows westward from Crater Lake.

tCastlegate coal group (in Blackhawk Formation)*

Upper Cretaceous: Central eastern Utah.

Original reference : F. R, Clark, 1928, U.S. Geol. Survey Bull. 793.

In Book Cliffs.

Castlegate Sandstone (in Mesaverde Group)
Castlegate Member (of Price River Formation)

Castlegate Sandstone Member (of Price River Formation)®
Upper Cretaceous : Eastern central Utah and western central Colorado.

Original reference: J. B. Forrester, 1918, Utah Acad. Sci. Trans., v. 1, p.
24.

E. M. Spieker, 1946, U.S. Geol. Survey Prof. Paper 205-D, p. 130-131. Age
definitely fixed as Montana and probably late Montana.

R. G. Young, 1955, Geol. Soc. America Bull,, v. 66, no. 2, p. 187, 188-189, figs.
2, 3, pl. 3. Referred to as member instead of sandstone member because it
includes coal-bearing rocks throughout considerable part of its outcrop.
Primarily a massive crossbedded white or pink sandstone which changes
from coarse to fine grained as traced eastward. This part of member
belonging to Farrer facies (new), represents inland flood-plain deposits
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and is replaced for a few miles east of Green River by lagoonal deposits
which contain a few thin coals. These, in turn, are replaced eastward in
vicinity of Thompsons by littoral marine bar sandstones. This part of
Castlegate, as well as thin topmost lagoonal deposit present from Desert
east to Cottonwood Canyon, is placed in Neslen facies (new). Member
separated from remainder of formation in Beckwith Plateau by Buck
tongue of Mancos shale, which thickens eastward. Member thins east-
ward and disappears in Mancos near West Salt Creek, Colo. From west-
ern end of Book Cliffs to Green River, composed mainly of nonmarine
sandstone. Near Green River, it passed into lagoonal deposits. Three lit-
toral marine bar sandstones interfinger eastward into Mancos, as far as
Salt Creek, Colo. Thickness of member ranges from about 500 feet at
Castlegate to featheredge near West Salt Creek.

J. D. Fisher, C. E. Erdmann, and J. B. Reeside, Jr., 1960, U.S. Geol. Survey
Prof. Paper 332, p. 11 (table), 13-14, pls. Price River formation restrict-
ed by removal of Castlegate sandstone, which is raised to formational
rank. Thickness at type locality about 400 feet. In area of this report
[Book Cliffs], its thickness ranges up to 190 feet. Eastward from West-
water Wash, where it is about 70 feet thick, formation thins rapidly, and
at Utah-Colorado State line it is 30 feet thick; at mouth of West Salt
Creek, it is discontinuous. Ranges from massive conglomeratic sandstone
at Castlegate to fine-grained siltstone at east boundary of Utah and
passes into entirely shaly beds in Colorado. Underlies Buck tongue of
Mancos shale in Beckwith Plateau to Colorado line.

Named from Castlegate, Carbon County, Utah, where it forms gatelike
passage in Price River Canyon about 2 miles above the town.

Castle Hayne Limestone

Castle Hayne Marl*

Eocene, middle and upper: Coastal Plain of North Carolina and South
Carolina.

Original reference: B. L. Miller, 1910, Geol. Soc. America Bull., v. 20, p.
674-675. .

C. W. Cooke and F. 8. MacNeil, 1952, U.S. Geol. Survey Prof. Paper 243-B,
p. 20 (fig. 2), 25-26. Geographically extended into South Carolina, where
it is recognized only in artificial exposures. At pit of Carolina Cement &
Lime Company, Harleyville, Dorchester County, unconformably underlies
Cooper marl, is 46 feet thick, and consists of buff-gray tough to hard
crumbly fossiliferous limestone overlying a gray soft fine-grained granu-
lar limestone. Considered upper Claiborne.

H. E. LeGrand and P. M. Brown, 1955, Carolina Geol. Soc. Guidebook of
Bxcursion in Coastal Plain of North Carolina, Oct. 8-9, p. 9, 28, 30, 36.
Described in coastal plain of North Carolina where it underlies Yorktown
formation near Pollicksville. Includes shell bed composed of valves and
fragments of Osirea georgiana Conrad in a reddish sandy matrix. This is
section from which Miller (Clark and others, 1912, North Carolina Geol.
and Econ. Survey, v. 3) designated Trent marl as middle Eocene. Kellum
(1926, U.S. Geol. Survey Prof. Paper 143) concluded that the Trent was
early Miocene, separated from underlying Castle Hayne of Jackson age
by erosional unconformity. Kellum’s Trent species came from vicinity of
Silverdale, a locality not mentioned by Miller and which is about 17 miles
from type locality along Trent River. Recent work has shown that Kel-
lum’s Trent (lower Miocene) is nonexistent and that unit designated by
Kellum as lower Miocene is in part of Castle Hayne age and in part of
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Yorktown age. Original Trent of Miller is here moved from middle Eo-
cene to upper Eocene and included in Castle Hayne although considered a
distinctive facies of it.

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re-
sources Bull. 71, p. 4445; J. L. Stuckey, 1958, Geologic map of North
Carolina (1:500.000) : North Carolina Div. Mineral Resources. Mapped as
middle and upper Eocene. As mapped, included Castle Hayne and Trent
formations of older maps.

Named for exposures at Castle Hayne, New Hanover County, N.C.

Castle Hill Andesite’

Devonian(?) : Northeastern Maine.

Original reference: H. E. Gregory, 1900, U.S. Geol. Survey Bull. 165, p. 114,
169, 174.

Lies between Aroostook River and the State road from Ashland to Presque
Isle, partly in Castle Hill Township and partly in Wade Plantation,
Aroostook County.

Castle Hill Tuff*

Devonian( ?) : Northeastern Maine.

Original reference: H. E. Gregory, 1900, U.S. Geol. Survey Bull. 165, p. 119,
120-121, 122-125.

Exposed in open fields and along roadside about 1 mile west of Castle Hill
Hotel, on Castle Hill Ridge, Aroostook County.

Castle Rock Conglomerate?
Oligocene, lower : Eastern Colorado.
Original reference : W. T. Lee, 1902, Am. Geologist, v. 29, p. 96-109.
H. E. Woods 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1,
p. 16, pl. 1. Oligocene, Chadronian.
Named for typical development on Castle Rock Butte, Douglas County.

Castleton Conglomerate Member (of Bull Formation)

Lower Cambrian : Western Vermont and eastern New York.

E-an Zen, 1959, New England Intercollegiate Geol. Conf. Guidebook 51st
Ann. Mtg., p. 2. Limestone-pebble, slate-matrix, intraformational conglom-
erate. Pebbles carry early Cambrian Elliptocephala fauna. Thickness prob-
ably not more than 20 feet. Overlies Mudd Pond member (new) ; occurs
near top of formation below West Castleton formation (new).

Probably named for Castleton River, Vt.

Castle Valley Stage

Recent : Central Colorado.

G. M. Richmond, 1953, Friends of the Pleistocene Rocky Mountain Sec.
[Guidebook] 2d Ann. Field Trip, Oct. 4-5, correlation chart. In proposed
time-stratigraphic standard for Rocky Mountains, the Recent epoch in-
cludes (ascending) Castle Valley, Temple Lake, Spanish Valley, and Gan-
nett Peak stages.

Twin Lakes area. '

Castner Limestone
Precambrian : Southwestern Texas.
R. L. Harbour, 1960, Am. Assoc. Petroleum Geologists Bull,, v. 44, no. 11,
p. 1786 (fig. 1), 1787-1788, 1789. Oldest rocks exposed in Franklin Moun-
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tains. Includes limestone, hornfels, and chert, as well as diabase sills;
contains moundlike algal structures near base. Thickness about 1,112
feet. Underlies Mundy breccia (new). Rests on intrusive granite. Term
limestone considered preferable to formation despite the fact that lime-
stone comprises little more than half the thickness of unit at type locality.

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. Named from exposures in Castner Range on Fort
Bliss Military Reservation. OQutcrops limited to northern half of Franklin
Mountain by faults and intrusive granite. South of Castner Range, fault
in Fusselman Canyon drops Castner below level of Quaternary deposits.

Casto Volcanics!
Permian( ?) : Central Idaho.
Original reference: C. P. Ross, 1927, Idaho Bur. Mines and Geology Pamph.
25.

C. P. Ross, 1934, U.S. Geol. Survey Bull. 854, p. 28-35, pl. 1. Coarse con-
glomerate present in a few places in Casto quadrangle. One bed of lime-
stone noted. Underlie Challis volcanics ; unconformable above old sedimen-
tary rocks ; cut by Idaho batholith. Thickness 2,000 to 5,000 feet.

Covers large area in Casto quadrangle.

Castor Creek Member (of Fleming Formation)

Miocene : Central Louisiana.

H. N. Tisk, 1940, Louisiana Dept. Conserv. Geol. Bull. 18, p. 118 (fig. 26),
164-168, 174, geol. map. Brackish-water calcareous clays and noncalear-
eous silts. Thickness at least 200 feet. Underlies Blounts Creek member
(new) ; overlies Williamson Creek member (new).

Well exposed in southern valley wall of Castor Creek in Tps. 3 and 4, R.
2 W., Rapides Parish.
Castro Shale Member (of Alhambra Formation)
Eocene, upper : Northwestern California.

C. BE. Weaver, 1953, Washington [State] Univ. Pubs. in Geology, v. 7, p. 19
(chart), 53-54, pl. 4-A. Brownish-gray silty shale becoming somewhat
arenaceous toward top. Thickness at type section 145 feet. Underlies
Roop sandstone member (new) with contact gradational; overlies Esco-
bar sandstone (new).

Type section: West limb of Pacheco syncline, short distance east of the east
portal or Muir Tunnel, near Martinez, Contra Costa County.

Catahoula Group?
Oligocene and Miocene( ?) : Southeastern Mississippi.
Original reference: B. W. Blanpied and others, 1934, Shreveport Geol. Soc.
11th Ann. Field Trip. p. 4.
Catahoula Sandstone,* Tuff,* or Formation

Miocene, Miocene(?), and Oligocene(?) : Louisiana, southern Alabama, Mis-
sissippi, and eastern Texas.

Original reference: A. C. Veatch, 1905, Louisiana Geol. Survey Bull. 1,
Rept. 1905, p. 84, 85, 90.

F. B. Plummer, 1933, Texas Univ. Bull. 3232, p. 715-720. Formation, in
eastern Texas, divided into two members Chita (new) and Onalaska. In



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 669

south Texas, divided into three members (ascending): Gant, Soledad,
and Chusa.

B. W. Blanpied, chm., 1934, Shreveport Geol. Soc. [Guidebook] 11th Ann.
Field Trip p. 12-22. Catahoula group, Clarke and Wayne Counties, Miss.,
comprises (ascending) Bucatunna member, Lower Chickasawhay member,
Upper Chickasawhay member, and “Catahoula.” Overlies Vicksburg group;
underlies Citronelle.

B. C. Renick, 1936, Texas Univ. Bull. 3619, p. 67, table facing p. 17. In
southeastern Texas, includes Dunlap Quarry sandstone member.

‘W. D. Chawner, 1936, Louisiana Dept. Conserv., Geol. Bull. 9, p. 110-134.
In Catahoula Parish, formation is composed largely of tuffaceous sand-
stones, sands, and clays, with some loose sands and hard silicified sand-
stones. Maximum thickness 350 feet. Includes Cassel Hill member (new)
in lower part and Chalk Hills member (new) above. Unconformably un-
derlies Citronelle( ?) formation.

H. N. Fisk, 1938, Louisiana Dept. Conserv., Geol. Bull. 10, p. 142-149. In
Grant and La Salle Parishes, Catahoula formation comprises two map-
pable units, lower tuffaceous siltstone member and an upper thicker
member composed of lenticular sands, clays, and silts. Grades downward
into sands and clays of Vicksburg group. Underlies Montgomery member
(new) of Pleistocene.

H. N. Fisk, 1940, Louisiana Dept. Conserv., Geol. Bull. 18, p. 143-147.
Lower formation in Grand Gulf group in report on Avoyelles and Ra-
pides Parishes. Underlies Fleming formation. Name Catahoula became
widely used and has appeared in literature of adjacent coastwise States.
Its usage can be justly criticized because lower limit of formation has
never been accurately defined and upper limit was not and cannot be
established from type locality where beds pass beneath Mississippi River
flood plain. No section published permits a lithologic correlation to be
established, yet usage of name has been extended into subsurface on
lithology. Only part of Catahoula formation found at surface in Rapides
Parish is upper 100 feet of siltstones and intercalated sand lentils ex-
posed in northwestern top of parish. Catahoula-Vicksburg contact not
exposed in Rapides Parish and lower limit of Catahoula in subsurface is
arbitrarily placed on first appearance of Vicksburg fossils.

F. W. Bates and J. B. Wharton, Jr., 1943, Am. Assoc. Petroleum Geologists
Bull, v. 27, no. 8, p. 1136-1138. Term Catahoula group should be
dropped, leaving Gulf Coast Miocene composed of three formations:
Fleming, Catahoula, and Chickasawhay. Believed that there is not suffi-
cient evidence of sufficient lithologic or paleontologic change to warrant
placing division between Miocene and Oligocene strata at base of Flem-
ing; hence, entire Catahoula should be considered Miocene in age. Sub-
surface data.

F. S. MacNeil, 1944, Am. Assoc. Petroleum Geologists Bull.,, v. 28, no. 9, p.
1315 (fig. 1). 1344-1354, “Upper Chickasawhay” of Shreveport Geological
Soc. Guidebook 11th Ann. Field Trip is herein named Paynes Hammock
sand. This sand intertongues at west with nonfossiliferous beds referred
to Catahoula sandstone and with the Paynes Hammock tongue below
Catahoula tongue. Paynes Hammock sand and equivalent beds on west
referred to Catahoula sandstone are correlated with Tampa limestone.
Upper part of Cataboula may be Alum Bluff in age. Miocene.

774-954—vol. 1—66——43
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W. L. Russell, 1957, Gulf Coast Assoc., Geol. Soc. Trans., v. 7, p. 65-72.
Formation described in Grimes, Brazos, and Burleson Counties, Tex.
Thickness about 350 feet in Grimes County. Basil member is Chita, 10 to
50 feet thick. About 70 to 100 feet above Chita in south-central Brazos
County is Dunlap sandstone, 0 to 40 feet thick. About 175 feet above base
of Catahoula is Corough sandstone (new), 0 to 40 feet thick. Overlies
‘Whitsett formation ; underlies Oakville formation.

D. H. Eargle and J. L. Snider, 1957, Texas Univ. Bur. Econ. Geology Rept.
Inv. 30, p. 14. Catahoula tuff described in Karnes County. Thickness
about 480 feet. Unconformably overlies and progressively overlaps un-
derlying Frio clay and upper part of Jackson formation. Underlies Oak-
ville sandstone. Because of stratigraphic relations, believed to be early
Miocene.

G. R. Pinkley, 1958, South Texas Geol. Soc. [Guidebook] Fall Field Trip, p.
35, 37. Formation, in Fashing field, Atascosa County, includes Gueydan
ash member at base.

U.S. Geological Survey currently designates the age of the Catahoula as
Miocene( ?) and Oligocene(?) in some areas on the basis of a study now
in progress.

Named for typical development in Catahoula Parish, La.

Cataldo Quartzite®
Precambrian (Belt Series) : Northern Idaho and central eastern Wash-
ington.
Original references: O. H. Hershey, 1912, Geol. Soc. America Bull., v. 23, p.
526; 1912, Am. Jour. Sci., 4th, v. 34, p. 264-267.

Exposed over a great area, beginning a little above mouth of Pine Creek,
and thence nearly to station of Rose Lake; also occurs near town of
Tekoa, Wash. Probably named for town of Cataldo, Kootenai County,
Idaho.

Catalina Gneiss
Precambrian : Southeastern Arizona.

R. L. DuBois, 1959, Arizona Geol. Soc. Guidebook 2, p. 110-113. Term
Catalina gneiss describes the gneissic rocks that make up the core of
Santa, Catalina Mountains and extend southeastward from Mount Lem-
mon into Tanque Verde and Rincon Mountains. Divided into three gener-
al types: banded augen gneiss, augen gneiss, and granitic gneiss-gneissic
granite.

Area: Santa Catalina Mountains.

Catalina Granite
Post-Cretaceous : Southeastern Arizona.

F. L. Peirce, 1958, Dissert. Abs., v. 19, no. 2, p. 300. Orogeny which appar-
ently took place during Laramide time was accompanied by emplacement
of Leatherwood quartz diorite (new) which was followed by emplace-
ment of Catalina granite. Some border phases of the granite apparently
represent replacement of sediments, and some of the granite was igneous
as shown by the chilled borders of dikes of the granite that cut the
Leatherwood quartz diorite (new).

R. L. DuBois, 1959, Arizona Geol. Soc. Guidebook 2, p. 114. Characterized
by two different facies: northern exposures, according to Peirce, are
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hypidiomorphic granular granodiorite, containing mainly quartz, ortho-
clase, and oligoclase; outcrops on the south are of crystalloblastic gran-
ite, composed of abundant quartz and orthoclase.

In Santa Catalina Mountaing [Pima County].

Catalina Schist
Catalina metamorphic facies (of Franciscan Series)*

Mesozoic or older : Southern California.

Original reference: A. O. Woodford, 1924, California Univ. Pub., Dept.
Geol. Sci. Bull,, v. 15, no. 3.

W. P. Woodring, M. N. Bramlette, and W. S. W. Kew, 1946, U.S. Geol.
Survey Prof. Paper 207, p. 13, Woodford (1924) designated the metamor-
phic rocks of Palos Verdes Hills and the more extensive rocks of Santa
Catalina Island the Catalina metamorphic facies of the Franciscan. Ab-
sence of unaltered sedimentary rocks indicates that metamorphics are
older than Franciscan. Name Catalina schist considered more appropriate
term.

J. E. Schoellhamer and A. O. Woodford, 1951, U.S8. Geol. Survey Oil and
Gas Inv. Map OM-117. Mesozoic or older.

Occurs on Catalina Island, off coast of southern California, and in San
Pedro Hill and Palos Verdes Hills on adjacent mainland.

Catalina Schist Breccia®
Miocene, lower ( ?) : Southern California.
Original reference: A. O. Woodford, 1925, California Univ. Pub., Dept.
Geol. Sci. Bull,, v. 15, no. 7, p. 211-212.
Southeast end of Catalina Island.

Catamount Schist
Precambrian (Grenville) : Northern New York.
Original reference : H. L. Alling, 1918, New York State Mus, Bull. 199.
E. N. Cameron and P. L. Weis, 1960, U.S. Geol. Survey Bull. 1082-E, p.
289 (fig. 28), 290. Mentioned in report on strategic graphite. Occurs above
Swede Pond quartzite and below Bear Pond schist.
Type locality : Catamount Mountain, west of Pettersville, Warren County.

Cataract Basalt (in Gardiner River Rhyolite-Basalt Complex)

Tertiary : Northwestern Wyoming.

R. B. Wilcox, 1944, Geol. Soc. America Bull,, v. 55, no. 9, p. 1050, 1055-1056,
pls. 1, 2. Name applied to basalt of Gardiner River rhyolite-basalt com-
plex (new). Normal facies is massive medium-grained basalt, carrying
abundant phenocrysts of plagioclase and ferromagnesian minerals.
Younger than Meadow rhyolitic tuff (new) and older than Sheepeaters
basalt (new). Contemporaneous with Lodgepole rhyolite (new) ; overlies
Elkhorn basalt (new).

Present on Gardiner River, Yellowstone Park. Uncontaminated phase oc-
curs at Second Cataract, about 700 feet downstream from complex at
First Cataract. Crops out at frequent intervals several miles southward
upgrade of wide tributary valley.
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Cataract Formationt

Cataract Group
Lower Silurian: Ontario, Canada, and northern Michigan and western New
York.
Original reference: C. Schuchert, 1913, Geol. Soc. America Bull,, v. 24, p.
107.

G. V. Cohee, 1948, U.8. Geol. Survey Oil and Gas Inv. Prelim. Chart 33,
sheet 2. In Michigan, formation crops out in extreme eastward extension
of Northern Peninsula on east side of Drummond Island, Chippewa
County, and in a few places to west in Delta and Luce Counties. Rocks
are light-brown to brownish-gray dense to finely crystalline dolomite that
is cherty in part.

G. M. Ehlers, 1948, Michigan Geol Soc. [Guidebook] Ann. Field Trip, June
18,19, 20, 21. Cataract group listed on Silurian chart of Northern Penin-
sula, Mich. Includes Mayville dolomite. Mayville comprises (ascending)
Manitoulin dolomite, Cabot Head shale, and Dyer Bay dolomite; thick-
nesses of these units are given from subsurface data. Underlies Burnt
Bluff group. Alexandrian series.

D. W. Fisher, 1954, Am. Assoc. Petroleum Geologists Bull,, v. 38, no. 9, p.
1984. Discussion of stratigraphy of Medinan group in New York and
Ontario. Recommended that names Albion, Alexandrian, Anticostian, Cat-
aract, and Power Glen be suppressed.

G. M. Ehlers and R. V. Kesling, 1957, Michigan Geol. Soc. [Guidebook] Ann.
Geol. Excursion, p. 2 (table), 4 (fig. 1), 5-7. Group in northern Michigan
comprises (ascending) Manitoulin dolomite, Cabot Head shale, and
Moss Lake formation (new). Thickness 110 to 200 feet. Underlies Burnt
Bluff group with Lime Island dolomite (new) at base. Term Mayville not
used in this classification. Alexandrian series.

Well exposed at Cataract, Ontario.

tCataract Falls Sandstone (in Ste. Genevieve Formation) -

Mississippian : Southwestern Indiana.

C. A. Malott, 1945, (abs.) Indiana Acad. Sci. Trans., v. 55, p. 77 [1946].
Proposed for a persistent sandstone, ranging from 1 foot to more than 30
feet in thickness, that occupies nearly the middle one-third of the
formation.

C. A. Malott, 1946, Jour. Geology, v. 54, no. 5, p. 323. Unit referred to as
“Cataract Falls sandstone” is directly correlated with Rosiclare sand-
stone of southern Illinois.

Occurs at double falls of Mill Creek near Cataract, Owen County.

Catawissa Reds* or Red Beds

Upper Devonian: Northeastern Pennsylvania and eastern New York.

Original reference: G. H. Chadwick, 1932, Eastern States Oil and Gas
‘Weekly, v.1,no0. 17, p. 7.

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt.
1, chart 4. Shown on correlation chart as Catawissa red beds; occur
below Montrose red beds and above Katsberg red beds; equivalent to
Cayuta shale and sandstone.

Crops out at Catawissa, Columbia County, Pa., south of Susquehanna Riv-
cr. Also present in western Catskills along Delaware River.
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Cathedral Granite'
Tertiary : Central northern Wagshington, and southern British Columbia,
Canada. .
Original reference: R. A. Daly, 1906, Geol. Soc. America Bull, v. 7, p.
329-376.

Cathedral Bluffs Tongue (of Wasatch Formation)?!

Cathedral Bluffs Tongue (of Knight Formation)

Eocene, lower and middle: Southwestern Wyoming and northwestern
Colorado.

Original reference : A. R. Schultz, 1920, U.S. Geol. Survey Bull. 702.

W. J. Morris, 1955, Dissert. Abs., v. 15, no. 3, p. 394. Name Knight forma-
tion extended from Bridger basin to include dominantly fluviatile
Wasatchian deposits of Washakie basin., Hence Cathedral Bluffs is con-
sidered tongue of Knight formation.

G. N. Pipiringos, 1955, Wyoming Geol. Assoc. Guidebook 10th Ann. Field
Conf., p. 101, 102. Overlies Tipton tongue of Green River formation;
underlies and interfingers with Laney shale member and Morrow Creek
member of Green River; intertongues laterally with Battle Spring forma-
tion (new). Thickness as much as 900 feet. Has yielded some fossils
thought by some to be early Eocene and by others to be middle Eocene.

Forms highly colored escarpment of Laney Rim and Cathedral Bluffs,
Sweetwater County, Wyo.

Cathedral Peak Granite! (in Tuolumne Intrusive Series)

Cretaceous : East-central California.

Original reference: F. C. Calking, 1930, U.S. Geol. Survey Prof. Paper 160,
p. 126-127, map.

J. F. Evernden, G. H. Curtig, and J. Lipson, 1957, Am. Assoc. Petroleum
Geologists Bull,, v. 41, no. 9, p. 2121, 2122, 2123 (fig. 1). Discussed in
paper dealing with potassium-argon dating of igneous rocks. Age given as
83.7 millions of years. Younger than Half Dome quartz monzonite and
older than Johnson granite porphyry and Hoffman quartz monzonite
(new).

Named for fact it composes Cathedral Peak and adjoining parts of Cathe-
dral Range in Yosemite National Park.

Cathedral Valley Agglomerate

Tertiary, upper : Southwestern Alaska.

G. C. Kennedy and H. H. Waldron, 1947, U.S. Geol. Survey Alaskan Vol-
cano Inv. Rept. 2, pt. 2, p. 12, pl. 2. Thick sequence of agglomerate beds
with subordinate tuff beds and lava flows; rocks are predominantly ba-
salt and basaltic andesite. Beds dip north toward Bering Sea at angles of
a few degrees. Probably comparable in age to Belkofski tuff (new) but
direct evidence is lacking.

Type region: Cathedral Valley in vicinity of Pavlof Volecano, Alaska
Peninsula.
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Catheys Limestonet
Catheys Limestone (in Nashville Group)

Middle Ordovician : West-central Tennessee.

Original reference: C. W. Hayes and E. O. Ulrich, 1903, U.S. Geol. Survey
Geol. Atlas, Folio 95.

C. W. Wilson, Jr., 1949, Tennessee Div. Geology Bull. 56, p. 136-157. Six
major facies recognized: shaly, laminated siltstone, granular, clayey,
dove-colored, nodular, and pale-colored. Facies do not occur as strati-
‘graphic units in chronological order but rather are interbedded with each
other and may recur in both vertical and lateral distribution. In general,
the Catheys thickens eastward from featheredge covered by younger sedi-
ments somewhere between Perry-Wayne-Hardin Counties and Maury-
Giles Counties to as much as 250 feet in Sequatchie Valley. Overlies
Bigby-Cannon limestone, being in contact with Bigby facies in western
part and with Cannon facies in eastern part. Underlies Leipers forma-
tion. In Nashville group, Hayes and Ulrich did not specify type section.
Bassler (1932, Tennessee Div. Geology Bull. 38) suggested section at
Columbia. In present study, two sections are measured along Catheys
Creek, each of which would serve as type section. Section along Dry Fork
65 feet; section along north slope of spur overlooking Catheys Creek 69
feet. )

Suggested type sections (Wilson) : Along road up Dry Fork Creek and up
hill to east, beginning about 500 feet south of intersection of Dry Fork
and Catheys Creek 1 mile west of Isom, Maury County. On slope of spur
overlooking Catheys Creek between Ivory Hollow and Shannon Branch
about one-fourth mile southeast of Taylorsville, and about 2 miles east of
Isom. Named for Catheys Creek, Lewis and Maury Counties.

Cat Hill Gneissoid Granite®
Precambrian : Southeastern New York. -

Original reference: C. P. Berkey, 1911, New York State Mus. Bull. 146, p.
52, 57.

Occurs in Garrison district, Putnam County. Probably named for occur-
rence at Cat Hill.

Cativa Marl (in Gatin Formation)
Miocene, middle : Panama.
H. N. Coryell and Suzanne Fields, 1937, Am. Mus. Novitates no. 956, p. 1.
Fossiliferous marl in lower part of Gattn formation.
W. P. Woodring, 1960, in R. Hoffstetter and others, Lexique Strat. Inter-
nat., v. 5, Amérigue Latine, fasc. 2a, p. 330-331. Undefined name for
calcareous siltstone in Gatin formation.

Catlin Member (of Windfall Formation)

Upper Cambrian : Central Nevada.

T. B. Nolan, C. W. Merriam, and J. 8. Williams, 1956, U.S. Geol. Survey
Prof. Paper 276, p. 20-21, 22, pl. 2. Composed of interbedded massive
limestone, in part cherty, and thin-bedded shaly and sandy limestone.
The massive limestone beds are for the most part fine grained although
some are coarser grained; some of the coarser beds are crowded with
trilobite fragments. The thinner bedded limestones are light to medium
gray and have sandy interbeds that weather to brown or pinkish brown.
Thickness 250 feet throughout the area around Eureka. Member is in
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sharp though normal contact with Dunderberg shale below and is con-
formable with Bullwhacker member (new) above.

Named from exposures near the Catlin shaft of the Croesus mine in New
York Canyon, Eureka mining district, Bureka County.

Cat Mountain Rhyolite

Tertiary : Southeastern Arizona.

W. H. Brown, 1939, Geol. Soc. America Bull,, v. 50, no. 5, p. 710 (fig. 2),
729-731, pl. 1. Cliff forming series of rhyolite flows and mud flows. When
fresh, rhyolites are red, and the mud flows or breccias are red or buff.
‘Weathers dark reddish brown on steep slopes and many shades of purple,
brown, buff, red, blue, and even white on more subdued slopes. Breccia
at the base and tuff at the top. Thickness in Cat Mountain-Golden Gate
Mountain area at least 700 to 800 feet; farther south, thickness between
200 and 300 feet. Usually rests either on overthrust mass of Cretaceous
sedimentary and volcanic rocks or, where thrust has been removed by
erosion, directly on truncated edges of sedimentary rock. Underlies Saf-
ford tuff (new) : unconformably overlies Amole arkose (new).

Well exposed on Cat Mountain and Golden Gate Mountain. Most conspic-
uous and one of the most widespread formations in Tucson Mountains,
Pima County.

Catoctin Greenstone, Formation, or Metabasalt
Catoctin Schist!

Catoctin Series

Precambrian: Western Maryland, northern Virginia, and northeastern
‘West Virginia.

Original reference: A. Keith and H. R. Geiger, 1891, Geol. Soc. America
Bull,, v. 2, p. 155-164.

A. S. Furcron, 1939, Virginia Geol. Survey Bull. 54, p. 19-28. Catoctin
series, in Warrenton quadrangle, divided into Warrenton agglomerate
member (new) at base and basalt flows now altered to metabasalt or
“greenstone” schist. Underlies Loudoun formation; overlies Fauquier for-
mation (new).

A. J. Stose and G. W. Stose, 1946, Maryland Dept. Geology, Mines and
Water Resources [Rept. 12], Carroll and Frederick Counties, p. 20-22.
Catoctin metabasalt described in Frederick County where it is exposed in
area between South and Catoctin Mountains. Underlies Loudoun forma-
tion. Overlies Swift Run tuff. The volcanic series, comprising Catoctin
basalt. aporhyolite, and Swift Run tuff, overlies granitic injection com-
plex of early Precambrian age.

R. O. Bloomer and R. D. Bloomer, 1947, Jour. Geology, v. 53, no. 2, p.
94-106. Formation in central Virginia consists of undetermined thickness
of hydrothermally altered andesite classed as propylite. Underlain by
variable thickness of both metamorphosed and unmetamorphosed con-
glomerate, sandstone, tuff, and andesite to which name Oronoco forma-
tion is assigned. In northern Virginia, the Catoctin is overlain by Lou-
doun formation. In central Virginia, the Unicoi, which is at least partly
equivalent to the Loudoun, crops out along western flanks of Blue Ridge
but is not exposed in Catoctin outcrop belt. In western part of Piedmont
province, the Catoctin overlies the Lynchburg. Catoctin may be Cambrian
in age.
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P. B. King, 1950, U.S. Geol. Survey Prof. Paper 230, p. 12-14, 15 (fig. 5),
pl. 1. Described in Elkton area, Virginia, as Catoctin greenstone. Consists
of altered lava, largely basaltic in composition, and associated pyroclastic
sediments. Thickness 0 to 1,000 feet; maximum thickness on slopes of
Blue Ridge in southeast part of area. Underlies Loudoun formation of
Chilhowee group; overlies Swift Run formation.

R. O. Bloomer, 1950, Am. Jour. Sci., v. 248, no. 11, p. 753-783. The Catoctin
is exposed in two parallel belts that extend into central Virginia. One
belt caps main mass of the Blue Ridge, and the other occurs in an
alignment of ridges about 20 miles to the southeast. In central Virginia.
northwestern belt of Catoctin is thrust upon Chilhowee group, but far-
ther northeast it underlies the Loudoun. In some places, the Catoctin in
northwestern belt overlies the Swift Run or granitized complex. Else-
where, the granitized complex has been thrust upon the Catoctin and base
is unexposed. Catoctin in central Virginia is exposed on both limbs of
major anticlinal fold that has been truncated by erosion, at least, to com-
bined thickness of Catoctin and Lynchburg formations. Generally believed
that there is significant hiatus between Catoctin formation and Chilhowee
series. The Catoctin and concordantly underlying Lynchburg and Swift
Run formations are defined as late Precambrian and the Chilhowee as
Lower Cambrian. Although age classification may be correct, there is
evidence of continuous sequence from base of Lynchburg into Chilhowee.
This relationship may appear to be refuted where Chilhowee rests with
conspicuous unconformity upon granitized complex definitely older than
late Precambrian. However, this unconformity is an inclined surface that
cuts across formation boundaries. Lynchburg and Catoctin overlap this
surface from east to west. Hence, absence or restricted thickness of Ca-
toctin beneath the Chilhowee in certain sections is not due to interval of
erosion between the two formations, but to location of sections with
respect to margin of overlap. In places, there appears to be complete
section between Catoctin in the Blue Ridge and the Wissahickon in the
Piedmont of central Virginia. No continuous faults, including Martic
overthrust have been identified. The Catoctin is not everywhere separated
from the Wigsahickon or the Lynchburg from the Wissahickon by faults.
In this report, term Oronoco is abandoned in favor of Swift Run forma-
tion. Not certain whether Catoctin is late Precambrian or Cambrian.

W. R. Brown, 1953, Kentucky Geol. Survey, ser. 9, Spec. Pub. 1, p. 91 (fig.
1). In James River synclinorium, Catoctin greenstone underlies Candler
formation of Evington group (both new) ; overlies Lynchburg gneiss.

J. C. Reed, Jr., 1955, Geol. Soc. America Bull., v. 66, no. 7, p. 871-896, pl.
1. Formation described near Luray, Va., where it unconformably overlies
granitic rocks and is not intruded by them. as has been suggested by
some earlier workers. No important time break is indicated between
deposition of Catoctin formation and overlying Cambrian sediments
(Chilhowee group). Catoctin may be early Cambrian.

W. R. Brown, 1958, Virginia Div. Mincral Resources Bull. 74, p. 8 (fig. 2),
22-28, pl. 1. Catoctin greenstone described in Lynchburg quadrangle.
Catoctin is at top of Lynchburg formation but intertongues, in part, with
upper Lynchburg and overlying Candler formation. Lynchburg and Catoc-
tin are referred to as “Late Precambrian” group which overlies Virginia
Blue Ridge complex (new) and underlies Lower Paleozoic(?) Evington
group.
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W. B. Brent, 1960, Virginia Div. Mineral Resources Bull. 76, p. 12 (table 1),
14, 16. Catoctin greenstone described in Rockingham County. Overlies
Swift Run formation; underlies Loudoun formation of Chilhowee group.
Cambrian or Precambrian. .

Named for Catoctin Mountain, Loudoun County, Va., and Frederick County,
Mad.

Catron Formation (in Breathitt Group)

Catron Formation (in Pottsville Group)*
Middle Pennsylvanian : Southeastern Kentucky.

Original reference: G. H. Ashley and L. C. Glenn, 1906, U.S. Geol. Survey
Prof. Paper 49, p. 33, 41, 207, pl. XLA,

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 96-99, 138. Underlies
Hignite formation; overlies Mingo formation. Report contains measured
sections, correlation charts, and plates.

U. 8. Geological Survey currently classifies the Catron as a formation in
Breathitt Group on the basis of a study now in progress.

Named for exposures on Coon Branch of Catron Creek in Black Mountains,
Harlan County.

Catskill Formation! or Redbeds (in Susquehanna Group)

Middle and Upper Devonian and Lower Mississippian: New York, Mary-
land, New Jersey, and Pennsylvania.

Original reference: W. W. Mather, 1840, New York Geol. Survey 4th Rept.,
p. 212, 213, 227-233.

Bradford Willard, 1939, Pennsylvania Geol. Survey, 4th ser., Bull. G-19.
Catskill, as used in this report, is defined broadly as the continental
magnafacies of the Devonian. In Pennsylvania, it is divisible into several
clearly separable and distinct units. These are all well exposed and
typically developed. Their relative ages are fixed through the fact that in
practically all cases they are traceable into fossiliferous marine beds.
Many of these divisions, known and named by I. C. White, are of long
standing, have a well-established place in the literature, and take prece-
dence over any other system of Catskill terminology previously misap-
plied to Pennsylvania. No doubt some of Chadwick’s divisions are valid
and may even be close correlates with terms used in this report. However,
names drawn from the section in Catskill Mountains have no place
in the nomenclature in Pennsylvania’s continental Devonian sequence.
Thickness varies through process of progressive off-lap. Featheredge is
encountered in traversing west from Potter into McKean and YWarren
Counties; pinching out is observed in Conemaugh gorge west of Johns-
town; similar conditions are also reported in Fayette County. Thickest
section, about 6,200 feet, is along Lehigh River, Carbon County. Limits
of Catskill vary radically. Top is drawn where red or green Catskill
sandstones and shales yield to gray, usually conglomeratic Pocono. At
base, continental beds intertongue with marine, neritic facies of the
Devonian which changes progressively from early Middle Devonian in
New Jersey to Portage in upper Delaware.Valley, earliest Chemung
in Susquehanna Valley above Harrisburg, very late Chemung on Alle-
gheny Front and progressively later Chautauquan from north-central
to northwestern Pennsylvania. Some units included in Catskill facies
are the Mount Pleasant red shale, Honesdale sandstone, Cherry Ridge
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red beds, Damascus red shale, Shohola formation, Delaware River
flags. Analomink red shale, and New Milford formation.

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 333. Discussion
of geology of Appalachian Valley in Virginia. Term Hampshire formation
is used in preference to term Catskill. Chadwick (1933, Am. Jour. Sci.,
5th, v. 36; 1936, New York State Mus. Bull. 307) demonstrated that
Catskill formation of type locality corresponds mainly to Hamilton and
Portage formations and that Chemung and Hampshire are younger than
true Catskill. Thus, if they [Chemung and Hampshire] were ever present
in eastern New York, they would have overlain the Catskill and extended
above top of present Catskill Mountains. Hence, name Catskill cannot be
properly applied to red rocks described in this report under restored
name Hampshire formation.

P. H. Price and H. P. Woodward, 1940, Am. Assoc. Petroleum Geologists
Bull, v. 24, no. 11, p. 1993-1994; H. P. Woodward, 1943, West Virginia
Geol. Survey, v. 15, p. 528. Darton’s (1892) term Hampshire formation is
herein revived for rocks previously called Catskill formation in West
Virginia. It is appropriate to refer to post-Chemung red beds of West
Virginia as the Catskill facies, but, because term facies refers to an
equivalent of some other formations, there must be some definite post-
Chemung horizon of which the local “Catskill” beds can be regarded as
the nonmarine equivalent.

Charles Butts, 1945, U.S. Geol. Survey Geol. Atlas, Folio 227. In this report
[Hollidaysburg and Huntingdon quadrangles, Penns‘ylvania], term
Hampshire formation is used in preference to term Catskill. Use of
Hampshire conforms with present usage of Virginia Geological Survey.

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources
[Rept.] Washington County, p. 92. Thickness about 3,800 feet in Wash-
ington County. Lower Catskill rocks consist of brownish-red in part arkosic
sandstones alternating with red argillaceous shale including occasional
bands of greenish shale; upper part of formation contains more greenish-
gray sandstone and shale alternating with red rocks. Catskill continental
beds seem to be nonmarine equivalent of the upper Devonian contempo-
raneous and intertonguing with marine sediments ranging from Hamilton
to Chemung and in part post-Chemung. Underlies Pocono group.

T. W. Amsden, 1954, Maryland Dept. Geology, Mines and Water Resources
Bull. 13, p. 16. In Maryland, only the post-Chemung part of the Devonian
remains in the red-bed facies. As there is no unanimity of opinion as to
how name Catskill should be applied in New York area, it seems prefer-
able to use name Hampshire in Garrett County, which is only a few miles
from type area of Hampshire.

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh
Mtg., Field Trip 1, p. 3. Included in Susquehanna group. Pennsylvania
Geological Survey currently limits use of term Catskill to the thick
brownish- and grayish-red units which characterize middle and upper parts
of the Middle and Upper Devonian red-bed sequence. Light-colored sand-
stone, such as Honesdale and Elk Mountain members, known in the east
are included in the Catskill only in those areas where they are underlain
by a thick all-red unit. Correlation of members in eastern part of the
State with those in central part is complicated and is reserved for future
detailed mapping. Overlies transition beds in group; underlies Pocono
formation.
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Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1:250,000) :
Pennsylvania Geol. Survey, 4th ser. Formation mapped in central and
eastern Pennsylvania. Chiefly red to brownish shales and sandstones;
includes gray and greenish sandstone tongues named Elk Mountain,
Honesdale, Shohola, and Delaware River in east. Included in Susquehanna
group; map bracket shows Catskill above unnamed marine beds and
below Oswayo formation. As mapped, marine beds, which consist of gray
to olive-brown shales, graywackes, and sandstones, contain ‘“Chemung”
beds and “Portage” beds including Burket, Brallier, Farrell, and Trim-
mers Rock with Tully limestone at base, Upper Devonian.

Named for development in Catskill Mountains, Greene County, N.Y.
TCatskill (Delthyris) Shaly Limestone'
Catskill Shaly Limestone Member (of New Scotland Formation)

Lower Devonian : Eastern New York.

Original reference: L. Vanuxem, 1842, Geology of New York, pt. 3, p.
120-122.

G. H. Chadwick, 1944, New York State Mus. Bull. 336, p. 71-75. Name
Catskill shaly limestone member applied to upper member of New Scot-
land. Overlies Kalkberg limestone member. Thickness about 120 feet.

Type exposure: On the Catskill at mouth of main gorge of Austin’s glen,
Catskill. Named for occurrence on Catskill Creek, near Madison, Greene
County.

Cattaraugus Formationt

Cattaraugus Shale or Formation (in Conewango Group)
Devonian : Southwestern New York and northern Pennsylvania.

Original reference: J. M. Clarke, 1902, New York State Mus. Bull. 52, p.
524-528. ‘

J. G. Woodruff, 1942, New York State Mus. Bull. 326, p. 53-63, charts, geol.
map. Formation in Conewangan series. Computed thickness about 370
feet in Wellsville area, though no outcrop shows more than 10 feet of
rock. Comprises three principal rock types: (1) flat pebble conglomerates
of Upper Devonian age, (2) crossbedded thinly laminated green sand-
stones, and (3) red shale. Includes Wolf Creek conglomerate member at
base and Salamanca conglomerate member in upper part. Overlies Ger-
mania formation ; underlies Oswayo formation.

I. H. Tesmer, 1954, Hobbies, v. 35, no. 2, p. 30 (table), 33. Basal formation
in Conewango group, Chautauquan series. Comprises (ascending) Panama
conglomerate, Amity, Salamanca conglomerate, and Saegerstown mem-
bers. Thickness about 300 feet. Underlies Oswayo formation; overlies
Chadakoin formation of Arkwright group (new). Upper Devonian. Area
of report, Chautauqua County.

L. V. Rickard, 1957, New York Geol. Assoc. Guidebook 29th Ann. Mtg., p.
17 (table 2), 19. In Wellsville area, considered middle formation in Cone-
wango group. Overlies Wolf Creek conglomerate ; underlies Oswayo shale.
Thickness about 375 feet in Genesee River valley. Westward in Sala-
manca and Olean quadrangles, the Cattaraugus has been subdivided into
(ascending) Amity shale, Saegerstown shale, and Salamanca conglom-
erate.

I. H. Tesmer, 1958, (abs.) Geol. Soc. America Bull., v. 69, no. 12, pt. 2, p.
1651. Series of structure-contour maps drawn on base of each of several
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successive conglomerates in southwestern New York and northwestern
Pennsylvania suggests following stratigraphic sequence (ascending) for
Cattaraugus formation: Ie Boeuf conglomerate, unnamed member
(mostly shale and siltstone), Woodcock-Bimber Run-Dutchmans conglom-
erate, unnamed member (mostly shale and siltstone), Panama conglomer-
ate, unnamed member (mostly shale and siltstone), Wrightsville-Wolf
Creek conglomerate, unnamed member (mostly shale and siltstone), Rice-
ville shale, Corry-Pope Hollow conglomerate, Orangeville shale, Sharps-
ville sandstone, unnamed member (mostly shale and siltstone), Sala-
manca conglomerate, unnamed member (mostly shale and siltstone)
Killbuck conglomerate, and unnamed member (mostly shale and silt-
stone). Overlies Chadakoin formation ; underlies Oswayo formation.

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) :
Pennsylvania Geol. Survey, 4th ser. In western Pennsylvania, consists of
red, gray, and brown shale and sandstone with proportion of red decreas-
ing westward. Includes Venango sands of drillers and Salamanca sand-
stone and conglomerate; some limestone in Crawford and Erie Counties.
Upper Devonian.

Named for development in Cattaraugus County, N.Y.

Cattaraugus parafacies’
Devonian or Carboniferous: Southwestern New York and mnorthern
Pennsylvania.
Original reference: K. E. Caster, 1934, Bulls. Am. Paleontology, v. 21, no.
71, table opposite p. 61.
Named for development in Cattaraugus County, N.Y.

Cattasauqua Limestone*
Ordovician : Southeastern Pennsylvania.
Original reference: I. C. White, 1882, Pennsylvania 2d Geol. Survey G, p.
153.
The name of the town is spelled Catasauqua, Lehigh County.

Cattron Diorite

Precambrian : Southwestern Virginia.

A. J. Stose and G. W. Stose. 1946, Maryland Dept. Geology, Mines and
Water Resources Carroll and Frederick Counties Rept., p. 17, 18. Altered
to hornblende diorite in most of its extent. Intruded Saddle gneiss (new).
Injected, intruded, and replaced by series of granitic intrusions. In
places, pink pegmatite cuts across unit that contains intrusions of white
aplite. By metasomatic replacement, diorite has become hypersthene
granodiorite with microcline metacrysts which contain inclusions of
andesine, hypersthene, and other primary minerals of the diorite.

A. J. Stose and G. W. Stose, 1957, Virginia Geol. Survey Bull. 72, p. 25-26,
pl. 1. Fine-grained grayish-green gneissic rock in which milky-gray feld-
spar and green hornblende are only minerals discernible to unaided eye.
Diorite contains injection of both white and pink aplite which is com-
posed of microcline and quartz. This resulted in two varieties of injection
gneiss that have been mapped separately.

Named from Cattrons Mill on Elk Creek, where one of larger outcrops
occurs. Injection gneiss formed by intrusion of white aplite in diorite
exposed in vicinity of Salem Church, Cattrons Mill, on northwest side of
Brierpatch Mountain, and east of Fallville. Migmatite formed by pink
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aplite injection seen near Bennington Mill, south of Elk Creek village,
and southwest of Fallville.

tCavanal Group'

Cavaniol Group'

Pennsylvanian : Central eastern Oklahoma and western Arkansas.

Original reference: N. I. Drake, 1897, Am. Phil. Soc. Proc., v. 36, p. 371,
388.

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 100. Aban-
doned by Oklahoma Geological Survey. Group concept is not useful and
has not been employed.

Named for Cavanal Mountains, northern part of Le Flore County, Okla.

tCave Limestone'
Pennsylvanian : Bastern Kansas.

Original reference: G. C. Swallow and F. Hawn, 1865, Kansas Geol. Survey
Rept. on Miami County, p. 7.

Apparently named for occurrence in it of many caves and crevices from

which bold springs usually flow.
Cave Creek Formation

Cenozoic(?) : Southeastern Arizona.

H. B. Enlows, 1955, Geol. Soc. America Bull, v. 66, no. 10, p. 1217. Rhyolitic
tuffs and welded tuffs 4,500 feet thick. Probably correlative with Rhyolite
Canyon formation in Chiricahua National Monument. Name credited to
Raydon (unpub. thesis).

In Cave Creek area, Cochise County.

Cave Creek Formation (in Cimarron Group)*

Permian : Central southern Kansas and northwestern Oklahoma.

Original reference: ¥. W. Cragin, 1896, Colorado Coll. Studies, v. 6, p. 3,
27.

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12, p.
1751, 1793. Cragin’s “Cave Creek formation” is identical with Blaine
formation of Oklahoma. It is here divided into (ascending) Medicine
Lodge, Nescatunga, Shimer, and Haskew gypsums. Cave Creek has prior-
ity, but the Blaine has wider accepted usage.

Named for Cave Creek, Comanche County, Kans.
Cavendish Schist*
Upper Cambrian : Southeastern Vermont,

Original reference: C. H. Richardson, 1929, Vermont State Geologist 16th
Rept., p. 210, 223,

In roadcut a few rods north of Gassetts Station, Windsor County.
Cave Springs Sandstone®
Pennsylvanian : Southern Kansas.

Original reference: E. Haworth, 1898, Kansas Univ. Geol. Survey, v. 3, p.
66.

In vicinity of Cave Springs, Elk County.

+Caw Caw Formation® or Sands’
Eocene, middle : Central South Carolina.
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Original reference: K. Sloan, 1908, South Carolina Geol. Survey, ser. 4,
Bull. 2, p. 449.

Named for exposures at Caw Caw Swamp, Orangeburg County.
Cawker terrane*
Cretaceous : Kansas.
Original reference : C. R. Keyes, 1915, Iowa Acad. Sci. Proc., v. 22, p. 255.
Derivation of name not stated, but probably Cawker City, Mitchell County. )

Cawood Sandstone Member (of Hance Formation)?!

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, 33, 37, 120, 158.

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 65, 66, 67, 69, 77, 138.
Massive sandstone about 200 feet above base of formation.

Forms massive bluffs along Martins Fork of Cumberland River at Cawood,
Harlan County, Ky.

Cayey Siltstone Member (of Robles Formation)

Upper Cretaceous : Puerto Rico.

H. L. Berryhill, Jr.,, and Lynn Glover 3d, 1960, U.S. Geol. Survey Misc.
Geol. Inv. Map I-319. Thick sequence of rocks consisting principally of
siltstone. About 300 to 350 meters thick in north-central part of quad-
rangle but thins toward southwest where it intertongues with Lapa lava
member and consists of three tongues: one beneath the lava, another
separates the two flows making up the lava, and a third overlies the lava.
Lower and middle tongues pinch out southwestward within the quad-
rangle. Also includes layers of sandstone and volcanic breccia and lo-
cally a conglomerate at top. Overlies Rio Matén formation.

Named for exposures along Highway 1, southwest of Cayey, beginning at
Quebrada Santo Domingo and ending at the Rio Matén, Cayey quad-
rangle.

Cayey Tuffs
Cretaceous : Puerto Rico.
J. D. Weaver in R. Hoffstetter 'and others, 1956, Lexique Strat. Internat., v.
5, Amérique Latine, fasc. 2b, p. 319. Berkey (1915, New York Acad. Sci.
Annalg, v. 26, p. 29) suggested name for an extensive development of tuffs
in vicinity of Cayey, but term has not been used since. [Term Sierra de
Cayey tuffs is used on page 61.]

Cayuga Group? or Dolomite

Cayuga Series

Upper Silurian and Lower Devonian: New York, western Maryland, Penn-
sylvania, and Virginia.

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

H. P. Woodward, 1941, West Virginia Geol. Survey, v. 14, p. 145-257.
Cayugan formations of West Virginia are Williamsport sandstone (re-
defined), Bloomsburg red-bed facies, and Wills Creek and Tonoloway
limestones. Total thickness varies from 170 to more than 1,250 feet. Up-
per Silurian.
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C. K. Swartz and others, 1942, Geol. Soc. America Bull,, v. 53, no. 4, chart 3.
Cayugan series used for uppermost division of Silurian system. Includes
interval above Niagaran series.

R. L. Miller and J. O. Fuller, 1954, Virginia Geol. Survey Bull. 71, p.
154-159, pls. In this report [Rose Hill district, I.ee County], upper part
of Cayuga is missing owing to faulting, and subdivision of beds of
Cayuga age is not practical. Because of dominance of dolomite in se-
quence, unit is called Cayuga dolomite. Consists in general of basal
sandstone several feet thick overlain by about 20 feet of blue-weathering
limestone and then by thick-bedded dolomite that varies in thickness be-
cause it lies directly beneath overthrust fault plane. Not possible to de-
termine true stratigraphic thickness in mapped area; where present,
ranges from thin film to possible 90 feet. Thickness outside mapped area
indicates that formation thins from northeast to southwest in Wise and
Lee Counties. Unconformably overlies Clinton shale. Cayuga is youngest
Silurian formation in region. In northeastern Lee County, underlies Low-
er Devonian Helderberg limestone; farther northeast in Virginia other
Devonian formations are present in section. Despite length of hiatus
contact of Brallier shale and Cayuga dolomite at Hagan is seemingly
conformable.

L. V. Rickard, 1955, New York State Geol. Assoc. 27th Ann. Mtg., p. 7. In
central New York, Upper Silurian Cayugan series (revised) contains
Salina and Bertie formations. Underlies Helderbergian series (revised) of
Lower Devonian.

D. W. Iisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and Chart Ser. 1. New York Silurian, standard reference section for
United States, is divided into two series, an older, Niagaran, and a
younger, Cayugan. This is departure from earlier usages involving three
series. Cayugan series divided into two stages: Canastota(n) and Murder-
(ian) (both new). Rondout and Manlius formations, formerly included in
Silurian are now placed in Early Devonian.

W. B. Brent, 1960, Virginia Div. Mineral Resources Bull. 76, p. 11 (table 1),
47. In Rockingham County, group comprises Bloomsburg formation and
overlying Tonoloway limestone. Thickness 220 to 600 feet. Overlies Clin-
ton formation.

U. S. Geological Survey currently designates the age of the Cayuga Series
as Late Silurian and Early Devonian on the basis of a study now in
progress.

Typically exposed at north end of Cayuga Lake, N.Y.

Cayuse Flow

Recent : Southwestern Oregon.

Howel Williams, 1944, California Univ. Pub., Dept. Geol. Sci. Bull. 27, p.
50 (fig. 4), 54. Discussion of volcanoes of Three Sisters region. Name
applied to flow from Cayuse Cone.

Cayuse Cone is southeast of South Sister Mountain.

Cayuse Limestone
Precambrian (Belt Series) : Northwestern Montana.
Charles Deiss, 1943, Geol. Soc. America Bull,, v. 54, no. 2, p. 211, 213 (table
1), 215-216. Dull-gray crystalline buff-tan-weathering dolomite inter-
bedded with pale-maroon and green-gray fissile argillite which grades
upward into alternating zones of shaly bedded calcareous argillite and
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finally passes into sideritic and dolomitic hard marble; upper part blue-
and dull-gray thick-bedded finely oolitic, coarsely crystalline algal lime-
stone which shows typical bioherm structure. Thickness 1,000 to 2,100
feet; entire thickness exposed throughout distance of only 4 miles on
upper part of hills west of South Fork and south of West Fork of Sun
River. Unconformably overlies Miller Peak argillite north and south of
Deer Creek; north of West Fork of Sun River, Cayuse is thrust upon
Mississippian Hannan limestone and shale of Lower Cretaceous Kootenai
along Lewis overthrust. Underlies Hoadley formation (new) with contact
probably gradational. Miller Peak argillite, Cayuse limestone, Hoadley
formation, and Ahorn quartzite (new) are equivalent in age to lower and
middle part of Missoula group of Clapp and Deiss (1931) in Sapphire
and Garnett Ranges. Report covers southwestern Saypo quadrangle.

Name derived from Cayuse Creek, tributary of South Fork of Flathead
River in northern part of Ovando quadrangle, where formation is
thickest.

Cayuta Shale Member (of Chemung Formation)?
Cayuta Formation (in Chemung Group)

Cayuta monothem
Upper Devonian : Western New York and northern Pennsylvania.
Original reference: H. S. Williams, 1906, Science, new ser., v. 24, p. 365-372.
Bradford Willard, 1937, Pennsylvania Acad. Sci. Proc., v. 11, p. 32, 33. Rank
raised to' formation in Chemung group. Geographically extended to
Pennsylvania.
K. E. Caster, 1938, Jour. Paleontology, v. 12, no. 1, p. 45 (fig. 7), 47. Termed
a monothem. Includes Starrucca shale member at top, Owego shale
member below, and Cascade [also called Cascade Creek] sandstone
member at base. Underlies Wellsburg monothem.
HExposed along Cayuta Creek from Cayuta Lake, Schuyler County, N.Y., to
creek’s discharge into Susquehanna River.
Cazenovia Group*
Cazenovia Stage
Middle Devonian (Erian) : Eastern North America.
Original references: T. A. Conrad, 1841, New York Geol. Survey 5th Rept.,
p- 31; L. Vanuxem, 1842, Geology of New York, pt. 3, p. 150-160.
G. A. Cooper and others, 1942, Geol. Soc. America Bull,, v. 53, no. 12, pt.
1, p. 1733, chart 4. Cazenovia group of Conrad (1841) and Vanuxem
(1842) revived and used as a stage term. As used here, includes strata
from top of Onondaga to base of Centerfield, or the Marcellus and Skan-
eateles formations. In this report, the Devonian is subdivided into 10
stages of which the Cazenovia is fourth in sequence (ascending). Follows
the Onesquethaw (new) and is succeeded by the Tioughnioga (new).
[For complete sequence see Helderberg stage this reference.]
G. M. Ehlers in K. K. Landes, G. M. Ehlers, and G. M. Stanley, 1945,
Michigan Dept. Conserv. Geol. Survey Div. 44, Geol. Ser. 37, p. 35 (table
1). In Mackinaec Straits region, Michigan, Cazenovia group includes Dun-
dee limestone. Overlies Detroit River group.
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A. T. Cross and J. H. Hoskins, 1951, Jour. Paleontology, v. 25, no. 6, p.
718 (fig. 3). Shown on composite stratigraphic column of western New
York and northwestern Pennsylvania as Cazenovia group including Mar-
cellus and Skaneateles formations. Underlies the Tioughnioga group.

Type sction (stage): In township of Cazenovia, N.Y. where entire se-
‘quence occurs. Group named for exposures at town of Cazenovia.

Cebada Fine-Grained Member (of Careaga Sandstone)

Pliocene, upper : Southern California.

W. P. Woodring, W. N. Bramlette, and K. E. Lohman, 1943, Am. Assoc.
Petroleum Geologists Bull., v. 27, no. 10, p. 1356-1358; W. P. Woodring
and M. N. Bramlette, 1950, U.S. Geol. Survey Prof. Paper 222, p. 10, 32,
42-47, pl. 1. Consists of fine-grained generally massive soft sandstone;
lower part typically very fine grained and light gray, but most of sand-
stone is light yellowish brown. Maximum thickness 1,000 feet. Lower
member of Careaga. Gradationally overlies Foxen mudstone, and on
north flank of eastern Purisima Hills overlaps part of Sisquoc formation;
underlies Graciosa member of Careaga.

Type region: On north flank of Purisima Hills south of Careaga Station on
the now abandoned Pacific Coast Railroad, Santa Maria district.

Cedar Formation!
Upper Triassic : Northern California.
Original references: J. S. Diller, 1892, Prelim. proof-sheet ed. of U.S. Geol.
Survey Lassen Peak folio; 1895, pub. as U.S. Geol. Survey Geol. Atlas,
Folio 15.
Named for exposures on Cedar Creek, along toll road between Redding and
Round Mountain, Lassen Peak region.
+Cedar Limestone®
Middle and Upper Devonian : Eastern Iowa.

Original reference: D. D. Owen, 1852, Rept. Geol. Survey Wisconsin, Iowa,
and Minnesota. p. xix.

Named for valley of Cedar River, eastern Iowa.

Cedar Bay Granite!
Mesozoic ( ?) : Southeastern Alaska.

Original reference: U. 8. Grant and D. F. Higgins, 1910, U.S. Geol. Survey
Bull. 443, p. 41-43, 46.

Surrounds two-thirds of Cedar Bay and forms core of neck of land between
Wells Bay and passage northwest of Glacier Island, Prince William
Sound region.

Cedar Butte Basalt?
Pleistocene : Southern Idaho.

Original references: H. T. Stearns, 1932, Correlation chart of Idaho com-
piled by M. G. Wilmarth, 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
Water-Supply Paper 774, p. 30 (table), 69, pl. 6. Aphanitic blue pahoehoe
basalt with fresh green olivine phenocrysts. Thickness about 200 feet.

Type locality : Cedar Butte, . 8 8., R. 29 E., Power County.

T174-954—vol. 1—66——44
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Cedar City Tongue (of Kayenta Formation)

Upper Triassic(?) : Southwestern Utah.

Paul Averitt and others, 1955, Am. Assoc. Petroleum Geologists Bull., v. 39,
no. 12, p. 2521-2522. Largely nonresistant mudstone and siltstone. Mud-
stone and silty mudstone, which make up major part of total thickness,
are reddish brown locally streaked and spotted light gray; siltstone,
which forms beds 1 to 5 feet thick, is moderate reddish orange to light
gray and is mottled with white in some places. In Chinle section along
Coal Creek, measured by Thomas and Taylor (1946) and redescribed by
Gregory (1950, Utah Geol. and Mineralog. Survey Bull. 37), rocks here
assigned to Cedar City tongue are designated as units 28, 29, and 30; and
units 23, 24, and 25, respectively. Thickness 425 feet along Coal Creek but
720 feet in Shurtz Creek, 5 miles south; this increase in thickness accom-
panies decrease in thickness of underlying Shurtz sandstone tongue
(new) of Navajo sandstone.

U. S. Geological Survey currently considers the Cedar City tongue to be
Upper Triassic(?). This age designation is made on basis of recent stud-
ies of the Kayenta.

Type locality : About 2 miles east of Cedar City, Iron County, directly east
of the Red Hill. State Highway 14 crosses type locality a few hundred
feet below power plant of Southern Utah Power Co. -

Cedar Cliff Limestone Lens (in Wills Creek Shale)®

Cedar Cliff Limestone Member (of Williamsport Sandstone)

Upper Silurian: Western Maryland and northern West Virginia.

Original reference: C. K. Swartz, 1923, Maryland Geol. Survey, Silurian
Volume, p. 41.

H. P. Woodward, 1941, West Virginia Geol. Survey, v. 14, p. 152, 162, 192.
Reallocated to member status in Williamsport sandstone (redefined).
Present in middle part of formation in area near Cumberland, Md.

‘Well exposed at Cedar Cliff, southwest of Cumberland, Allegany County,
Mad.

Cedar Creek Argillite' (in Stevens Series)

Cambrian : Northeastern Washington.

Original reference: C. E. Weaver, 1920, Washington Geol. Survey Bull. 20,
p. 80, map.

C. D. Campbell, 1947, Geol. Soc. America Bull,, v. 58, no. 7, p. 602 (table 4),
609-611, pl. 1. Remapping of northeastern Stevens County and discovery
of Cambrian and Ordovician fossils are thought to justify adoption there
of formation names established by Parker and Cannon (1943) for Metal-
ine quadrangle. Correlative with Maitlen phyllite are parts of Weaver's
Northport limestone, Boundary argillite, Deep Lake argillite, and all of
Cedar Creek argillite.

Exposed along road up Cedar Creek to Frisco-Standard mine and on north
slopes of Red Top Mountain, Stevens County.

tCedar Creek Beds'

Cedar Creek facies (of Brule Formation)

Cedar Creek Member (of White River Formation)
Oligocene, middle : Northeastern Colorado.
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Original reference: W. D. Matthew, 1901, Am. Mus. Nat. History Mem.,, v.
1, pt. 7, p. 355-374, 444.

H. BE. Wood 2d and others, 1941, Geol. Soc. America Bull,, v. 52, no. 1, p.
16, pl. 1. Referred to as Cedar Creek facies of lower Brule formation.
Apparently higher in volcanic ash than typical Orella member of Brule in
Nebraska-South Dakota area. If considered valid and appropriate mem-
ber name, it would have priority over Orella.

E. C. Galbreath, 1953, Kansas Univ. Paleont. Contr. 13, Vertebrata, art. 4,
p. 14-16. Proposed here to use term Cedar Creek member of White River
formation for the beds of Orellan age, composed of pink and tan sand-
stones and silts, that lie above disconformity separating Horsetail Creek
member from this member or above the grayish-white silts where no

« disconformity is evident and that lie below a “white marker” which is
lowest bed of Vista member (new). These deposits are, seemingly, Mat-
thews’s (1901) Cedar Creek beds, which Woods and others (1941) called
Cedar Creek facies of Brule formation. Data on typical exposures. Loca-
tion of Cedar Creek beds described by Matthew not definitely known.

Typically exposed in secs. 29 and 21, T. 11 N., R. 53 W., Logan County.
Named for Cedar Creek, Logan County.
Cedar Creek Limestone'
Pennsylvanian : Southeastern Nebraska.

Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad.
Sci. Pub., v.9,100.2,p. 7,12, 21, 36. :

Best developed at type locality on Cedar Creek 1% miles southwest of town
of Cedar Creek, Cass County.

Cedar Fort Member (of Oquirrh Formation)

Pennsylvanian (Desmoinesian) : Northwestern Utah.

H. J. Bissell, 1959, Utah Geol. Soc. Guidebook 14, p. 108-115, pls. 1, 2.
Predominantly orthoquartzites, with subordinate amounts of cherty and
argillaceous limestones, and some crystalline limestones and bioclastic
limestones. Thickness 1,371 feet at type locality. Overlies Meadow Can-
yon member and underlies Lewiston Peak member (both new).

Type locality : On east limb of Pole Canyon syncline (west limb of West
Canyon anticline) in gec. 36, T. 5 S., R. 3 W., Utah County. Section
measured on spur south of small east-trending canyon bearing local name
of Spring Creek. Named for exposures northwest of town of Cedar Fort.

Cedar Grove Sandstones (in Kanawha Formation® or Group)

Pennsylvanian : Southern West Virginia.

Original reference: R. V. Hennen and D. B. Reger, 1914, West Virginia
Geol. Survey Rept. Logan and Mingo Counties, p. 169-178.

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 91, 95, 104.
Cedar Grove sandstones included in Kanawha group.

Named for its association with Cedar Grove coal, Cedar Grove, Kanawha
County.

Cedar Hill Serpentinite

Lower Paleozoic : Northern Maryland and southeastern Pennsylvania.

D. M. Lapham, 1960, Pennsylvania Geologists Guidebook 25th Ann. Field
Conf., p. 35-38. Cedar Hill serpentinite is within easternmost serpentin-
ite belt of two such belts which trend northeast from Maryland into
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Pennsylvania. Western belt trends approximately N. 30° E., is about 4
miles long and composed of small serpentine lenses separated by Peters
Creek formation. Eastern serpentinite is essentially continuous, extend-
ing northeastward from Susquehanna River for about 15 miles and trend-
ing about N. 80° E. At Cedar Hill, contact with Peters Creek schist lies
just north of Cedar Hill quarry. Further to the east, the serpentinite is
in contact with Wissahickon schist. Both schist formations are believed to
be lower Paleozoic in age.

Named for occurrence at Cedar Hill, Cecil County, Md.
Cedar Hills Anhydrite*
Permian: Central Kansas.
Original reference : R. G. Moss, 1932, Kansas Geol. Survey Bull. 19,
In Ness and Hodgeman Counties.
Cedar Hills Sandstone Member (of Hennessey Shale)
Cedar Hills Sandstone (in Cimarron Group)?*

Cedar Hills Sandstone (in Nippewalla Group)

Permian : Southern Kansas and northern Oklahoma.

Original reference: F. W. Cragin, 1896, Colorado Coll. Studies, v. 6, p 3,
24,

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12, p.
1782, 1789-1791. Assigned to Nippewalla group (new).

R. C. Moore and others, 1951, Kansas Geol. Survey Bull, 89, p. 39. Consists
of feldspathic sandstone, siltstone, and silty shale, chiefly red, containing
beds of white sandstone in upper and lower parts; upper part contains
“snow balls” of white gypsum ; shaly siltstone separates the more resist-
ant and more massive coarse siltstone and very fine sandstone. Thick-
ness about 180 feet. Underlies Flowerpot shale; overlies Salt Plain for-
mation. Nippewalla group, Leonard series.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) : U.S.
Geol. Survey. Mapped as sandstone member of Hennessey shale.

Named for Cedar Hills, Barber County, Kans.

Cedar Keys Limestone

Cedar Keys Formation

Paleocene : Northern and central Florida (subsurface).

W. S. Cole, 1944, Florida Geol. Survey Bull. 26, p. 27-28. Term Cedar Keys
formation is designed to cover rocks encountered in wells in peninsular
and northern Florida from first appearance of Borelis fauna to top of
Upper Cretaceous. Thickness 570 feet in Hilliard Turpentine Company
No. (W-336) and 566 feet in Cedar Keys No. 2 (W-353).

P. L. Applin and E. R. Applin, 1944, Am. Assoc. Petroleum Geologists Bull.,
v. 28, no. 12, p. 1699, 1704, 1708. Cedar Keys limestone overlies Lawson
limestone (new) and underlies Oldsmar limestone (new).

R. O. Vernon, 1951, Florida Geol. Survey Bull. 33, p. 84-86. Cedar Keys
formation, as used in this report, covers interval extending from top of
Borelis fauna, or top of a characteristic lithology, to top of the Creta-
ceous, which, in Levy County, is upper Lawson limestone. Cole’s Cedar
Keys is thus expanded by inclusion of an indefinite thickness of beds at
top and contracted by exclusion of upper Lawson. Applin (1944) applied
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name Cedar Keys to a similar interval and with this usage formation is
much more uniform in its occurrence and thickness. Florida Geological
Survey has accepted new definition but retains original name. Paleocene.

Type well and derivation of name not given.

Cedar Mesa Sandstone Member (of Cutler Formation)
Cedar Mesa Formation (in Cutler Group)

Permian : Southeastern Utah.

Original reference: A. A. Baker and J. B. Reeside, Jr., 1929, Am. Assoc.
Petroleum Geologists Bull,, v. 13, no. 11, p. 1420, 1421, 1423, 1441, 1445,
1446.

S. A. Wengerd and M. L. Matheny, 1958, Am. Assoc. Petroleum Geologists
Bull,, v. 42, no. 9. p. 2054. 2055. In revised terminology in Four Corners
region, Cedar Mesa is raised to formation in Cutler group. Occurs above
Halgaito formation.

J. H. Stewart, 1959, Am. Assoc. Petroleum Geologists Bull,, v. 43, no. 8, p.
1855. Thickness of member about 800 feet in Monument Valley. Underlies
Organ Rock tongue and overlies Halgaito tongue; in some areas overlies
Rico formation.

‘Well exposed on Cedar Mesa, Utah, on San Juan River, west of Mexican
Hat (Bluff post office).

fCedar Mountain Beds*
Miocene, upper : Central Nevada.
Original references: J. C. Merriam. 1914, California Univ. Pub., Bull. Dept.
Geol.,v.8,n0.12,p. 277; 1916, v. 9, p. 163-172.
Cedar Mountains.

Cedar Mountain Complex

Precambrian : Southwestern Minnesota.

E. H. Lund, 1956, Geol. Soc. America Bull., v. 67, no. 11, p. 1487-1489, pl.
1. Name applied to youngest of three groups of Precambrian igneous and
metamorphic rocks exposed in Minnesota River valley. Consists of sever-
al small roughly circular intrusives: largest forms prominent knob called
Cedar Mountain. Gabbro-diorite makes up bulk of rock in Cedar Moun-
tain and forms outer shell 500 feet thick surrounding a granite core.
Well-developed banding or primary flow structure is characteristic of
Cedar Mountain gabbro and related types in other localities. Complex
considered younger than rock types grouped in Minnesota Valley granite
series.

Crops out in area south and southeast of Franklin, in Renville, Redwood,
and Brown Counties.

Cedar Mountain Formation

Cedar Mountain Shale or Formation (in Dakota Group or Cedar Mountain
Group)

Lower Cretaceous : Central Utah and northwestern Colorado.

W. T. Stokes. 1944, Geol. Soc. America Bull,, v. 55, no. 8, p. 966-967, 989,
table 1. Term Cedar Mountain shale proposed to include variegated beds
between Buckhorn conglomerate (new) below and Dakota(?). Predomi-
nantly shale. Thins eastward: 272 feet at type locality: 100 feet, Cisco,
Utah; 25 feet, Blue Mountain, Colo. Shale-conglomerate contact sharp
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though position of boundary depends on local position of conglomerates
and may vary within vertical interval of 100 feet or more. Upper contact
variable; in places is gradational into Dakota(?) beds; elsewhere is
sharp but irregular. Together with Buckhorn conglomerate comprises Ce-
dar Mountain group (new).

W. L. Stokes, 1952, Am. Assoc. Petroleum Geologists Bull,, v. 36, no. 9, p.
1774. Formation redefined to include Buckhorn conglomerate reduced to
member status. Name applicable to Lower Cretaceous sediments of Utah
west of Colorado River. For region east of Colorado River to an undeter-
mined position in central Colorado, name Burro Canyon formation is
applicable.

W. L. Stokes, 1952, Utah Geol. and Mineralog. Survey Bull. 46, p. 9 (table
1), 19-20, pl. 1. Described in Thompsons area where it is 110 feet thick;
overlies Brushy Basin shale member of Morrison and underlies Dakota
sandstone. Buckhorn conglomerate not represented in this area.

R. G. Young, 1959, Rocky Mountain Assoc. Geologists 11th Field Conf.,
Symposium, p. 17-21. Formation described in Grand Junction area, Colo-
rado, where it disconformably underlies Naturita formation (new). Con-
sists of basal conglomeratic sandstone unit and overlying variegated
mudstone unit. In most localities, basal sandstone is massive cliff-forming
unit with undulatory base and sharply defined upper surface. Farther
west in Utah, three such sandstones, separated by mudstone units, are
present in formation. These sandstones are termed Lower, Middle, and
Upper Cedar Mountain sandstones. Lower, which is probably equivalent
to Stokes’ Buckhorn is present in deeper scours in Grand Junction area
and is directly overlain in these scours by Middle sandstone. Where
Lower sandstone is absent, the Middle sandstone constitutes the basal
sandstone. Where only Middle sandstone is present basal unit averages
about 25 feet thick, but where both sandstones are present it may be as
much as 80 feet thick. Mudstone unit averages about 35 feet in Grand
Junction area but slightly thicker along western edge. Included in Da-
kota group.

R. G. Young, 1960, Am. Assoc. Petroleum Geologists Bull,, v. 44, no. 2, p.
157-171, 180-181, 183, 188. Considered facies of Dakota group. Upper
part of formation passes laterally into lower part of Naturita formation
herein also considered facies of Dakota group. Proposed also to drop
name Burro Canyon formation and retain older name Cedar Mountain
formation for noncarbonaceous deposits of Dakota group throughout Col-
orado Plateau.

Type section: Southwest flank of Cedar Mountain, Emery County, Utah,
just north of Buckhorn Reservoir.

Cedar Mountain Group

Lower Cretaceous (?) : Colorado and Utah.

W. L. Stokes, 1944, Geol. Soc. America Bull, v. 55, no. 8, p. 987-989.
Recommended that Buckhorn conglomerate and Cedar Mountain shales
(both new) be called Cedar Mountain group and tentatively classed as
Lower Cretaceous. On generalized section, group is above Morrison for-
mation and below Dakota ( ?) sandstone.

Type area not stated. Cedar Mountain shale has its greatest development in
central Utah and northwestern Colorado.
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Cedar Park Member' (of Walnut Clay)
Lower Cretaceous (Comanche Series) : Eastern Texas.
Original reference : W. S. Adking, 1933, Texas Univ. Bull. 3232, p. 239, 331.

V. E. Barnes, 1958, Texas Univ. Bur. Econ. Geology Guidebook 1, p. 24.
Thickness commonly 10 feet or less.

Type locality : Quarries about 2 miles northwest of Cedar Park, Williamson
County.
tCedar Point Shales and Shaly Limestones’
Permian : Central Kansas. -

Original reference: L. C. Wooster, 1905, The Carboniferous rock system of
eastern Kansas.

Probably named for Cedar Point, Chase County.

Cedar Rapids phase (of Otis Limestone)*
Middle Devonian : Central eastern Iowa.
Original reference : W. H. Norton, 1921, Iowa Geol. Survey, v. 27, p. 878.
In quarries at Cedar Rapids and at numerous other exposures.

Cedar Spring Member (of Cove Mountain Formation)
Tertiary : Southwestern Utah.
BE. . Cook, 1960, Utah Geol. and Mineralog. Survey Bull. 70, p. 18 (fig. 1).
White and pink airfall tuff, sediments, and green-tan-purple rhyolite vit-

ric tuff. Thickness 300 feet. Upper part of formation; overlies Pilot
Creek basalt member (new).

Occurs in Washington County. Type locality and derivation of name not
stated.
Cedarton Shale Member (of Graford Formation)?
Cedarton Shale (in Graford Group)
Upper Pennsylvanian : Central Texas.

Original reference: N. F. Drake, 1893, Texas Geol. Survey 4th Ann. Rept.,
pt. 1, p. 387, 391.

C. 0. Nickell in Wallace Lee and others, 1938, Texas Univ. Bur. Econ.
Geology Pub. 3801, p. 104-105. Underlies Winchell shale member (new).

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull,, v. 24, no. 1, p.
66 (fig. 1), 88. Rank raised to formation in Graford group. Overlies
Adams Branch formation ; underlies Winchell formation.

D. H, Eargle, 1958, San Angelo Geol. Soc. Guidebook, Apr. 17-19, p. 51. In
Brown and Coleman Counties, member consists of shale, red in upper
part and gray in lower part. Upper part locally contains fern leaf prints;
lower part contains crinoid debris and a few fusulinids. Thickness about
70 feet. Overlies Adams Branch limestone member; underlies unnamed
limestone at base of Winchell limestone.

Named for Cedarton, Brown County.

Cedartop Gypsum Member (of Blaine Gypsum)l

Permian : Southwestern Oklahoma and western Texas.

Original reference: C. N. Gould, 1902, Oklahoma Geol. Survey 2d Bienn.
Rept., p. 42, 56.
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R. L. Clifton, 1942, Jour. Paleontology, v. 16, no. 6, p. 686 (table 1). Table
of upper Leonard series in Kansas, Oklahoma, and Texas shows Cedartop
member above Medicine Lodge member and below Acme member.

T. S. Jones, 1953, Stratigraphy of the Permian Basin of West Texas: West
Texas Geol. Soc., p. 30. Shown on correlation chart of West Texas.

G. L. Scott, Jr., and W. E. Ham, 1957, Oklahoma Geol. Survey Circ. 42, p.
22-23, pl. 1. New type locality designated. Present study shows that
Haystack gypsum caps Cedartop Butte and since all rocks younger than
Haystack have been eroded away, this butte cannot be type locality for
what is here called Cedartop gypsum. At newly selected type locality,
member is 10% feet thick, separated from underlying Haystack gypsum
member by 12% feet of red and gray-green shale and from overlying
Collingsworth gypsum member by 13% feet of shale.

Type locality (redesignated) : In bluffs about 250 yards north of Cedartop
Butte, in the SE%4SEY% sec. 35, T. 8 N, R. 21 W., Beckham County,
OKla.

Cedar Vale Shale! Member (of Scranton Shale)

Cedar Vale Shale (in Wabaunsee Group)

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, and
southeastern Nebraska.

Original reference: G. E. Condra, 1930, Nebraska Geol. Survey Bull. 3, p.
53.

R. C. Moore, 1936, Kansas Geol. Survey Bull. 22, p. 49 (fig. 11), 212. Rank
raised to formation in Wabaunsee group. Term Scranton abandoned.
Overlies Happy Hollow limestone; underlies Rulo limestone. Average
thickness 25 feet.

L. W. Wood, 1941, Towa Geol. Survey, v. 37, p 309 (fig. 14). Stratigraphic
section shows occurrence in Adams County, Iowa.

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull.,
v. 40, no. 8, p. 2274 (fig. 1), 2277. Rank reduced to member status in
Scranton shale here reintroduced as a formation with stratigraphic span
as assigned to it by Haworth and Bennett (1908). Underlies Rulo lime-
stone member: overlies Happy Hollow limestone member.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, p.
14, tig. 5. Cedar Vale shale, Wabaunsee group, is marked by Elmo coal at
top. Shale is gray and blocky and contains nodular limestone near top
and center. Thickness 18 feet in drill hole near Coin. Overlies Happy
Hollow limestone; underlies Silver Lake shale. Rulo limestone, which
underlies Silver Lake in some areas has not been identified in Iowa.

Type locality : East of Cedar Vale, Chautauqua County, Kans.

Cedar Valley Limestone!

Cedar Valley Formation

Middle Devonian: HEastern Iowa, southwestern Illinois, and southeastern
Minnesota.

Original reference: W. J. McGee, 1891, U.S. Geol. Survey 11th Ann. Rept.,,
pt. 1, p. 314.

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 29, p.
9 (geol. column), 94-97, Geographically extended into southeastern
Minnesota where it covers southwestern corner of Fillmore County, about
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three-quarters of Mower County, and part of southeastern Freeborn
County. Thickness generalized section about 100 feet. Senecan series.

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt.
1, p. 1750-1751, chart 4. Shown on correlation chart as Middle Devonian.
However, age of Cedar Valley has long been a moot question. Known
fauna of Cedar Valley contains no fossils of unequivocal late Devonian
age. Evidence for age based on position of Independence shale leads to
difficulties. Independence shale containg Chemung fauna, but Stainbrook
(1935) believes that the Independence is stratigraphically below the Ce-
dar Valley. Others believe that the Independence represents fillings of
caverns in the Cedar Valley and that it is therefore younger than forma-
tion it seemingly underlies.

M. A. Stainbrook, 1944, Illinois Geol. Survey Bull. 68, p. 185-187. Forma-
tion includes (ascending) Linwood, Littleton, and Coralville members.
Overlies Independence shale, probably unconformably; in some areas,
overlies Davenport member of Wapsipinicon; in some areas, overlies
Spring Grove member where Davenport has been eroded ; in northern and
western Iowa, may rest on Maquoketa or even Galena where it overlaps
the Wapsipinicon. Stratigraphically below Shellrock formation. Upper
Devonian,

D. L. Dunn, 1959, Jour. Paleontology, v. 33, no. 6, p. 1001-1017. Discussion
of Devonian chitinozoans from Cedar Valley formation in Iowa. In this
area, formation includes (ascending) Solon, Rapid, and Coralville mem-
bers. Investigators are not in agreement concerning age of the Cedar
Valley. Correlations discussed. Investigators who support cave-filling ori-
gin of underlying Independence shale, hold the Cedar Valley to lie con-
formably upon Davenport member of Wapsipinicon. The Cedar Valley
overlaps the Silurian and Ordovician to north.

Named for exposures in valley of Cedar River, Iowa.

Cedarville Andesite®
Miocene : Northeastern California.
Original reference : H. A. Powers, 1932, Am. Min., v. 17, no. 7, p. 253-282.
In Modoc lava-bed quadrangle.

Cedarville Dolomite
Cedarville Dolomite (in Durbin Group)

Cedarville Limestone®

Middle Silurian : Southwestern Ohio and southeastern Indiana.

Original reference: E. Orton, 1871, Ohio Geol. Survey Rept. Prog. 1870, p.
271, 277-278, 301, 304-306.

D. A. Busch, 1939, (abs.) Geol. Soc. America Bull., v. 50, no. 12, pt. 2, p.
1976. Stratigraphically expanded below to include 43 feet of dolomite
formerly included in the Huntington dolomite, as exposed at Ridgeville,
Randolph County, Ind. As redefined, total thickness of Cedarville forma-
tion is 95 feet. .

C. K. Swartz and others, 1942, Geol. Soc. America Bull,, v. 53, no. 4, chart 3.
Shown on correlation chart as uppermost unit in Durbin group. Underlies
Peebles dolomite.

Edwin Kirk, 1946, Washington Acad. Sci. Jour., v. 35, no. 2, p. 34. Referred
to as Cedarville dolomite and noted as occurring in Indiana.
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R. J. Bernhagen, chm., 1960, Ohio Acad. Sci. Geology Sec. Guidebook 35th
Ann. Field Conf., p. 13, 17-19, 21. Silurian section in Yellow Springs
region shows Cedarville dolomite, as much as 50 feet thick, above
Springfield dolomite. Top of section. Niagaran.

Well exposed at Cedarville, Greene County, Ohio.

Cedarville Sandstone (in Monongahela Formation)?
Pennsylvanian : Northern West Virginia and western Maryland.
Original reference: D. B. Reger, 1916, West Virginia Geol. Survey Rept.
Lewis and Gilmer Counties, p. 124,
Torms cliff at' east end of Cedarville, Gilmer County, W. Va.

Cedarville Series’

Oligocene, middle, or Miocene : Northeastern California.

Original reference: R. J. Russell, 1928, California Univ. Pub., Dept. Geol.
Sci. Bull., v. 17, no. 11, p. 402416, map.

C. A. Anderson, 1941, California Univ. Pub., Dept. Geol. Sci. Bull,, v. 25, no.
7, p. 352-353. Described in discussion of basement rocks of Medicine
Lake Highland area. Exposures outside mapped area indicate Cedarville
series probably underlie the highiand. Character of underlying rocks un-
known. Older than Warner basalt.

D. 1. Axelrod, 1949, (abs.) Geol. Soc. America Bull.,, v. 60, no. 12, pt. 2,
p. 1936. Lower Cedarville contains flora that is apparently mid-Oligocene
in age.

Mapped over a large part of Warner Range, west of Cedarville, Modoc
County.

Ceja Glorieta sandstone’
Permian : New Mexico.
Original reference: C. R. Keyes, 1935, Pan-Am. Geologist, v. (4, no. 4, p.
263.
+Cement shale’
Upper Devonian : Western Colorado.
Original reference : C. R. Keyes, 1924, Pan-Am. Geologist, v. 41, p. 281, 289.
Takes title from [exposures on?] Cement Mountain, a few miles from
Crested Butte, Gunnison County.
Cement City Limestone Member (of Drum Limestone)

Cement City Limestone Bed (in Kansas City Formation)®

Pennsylvanian (Missouri Series) : Northwestern Missouri, southwestern
Iowa, eastern Kansas, southeastern Nebraska, and northern Oklahoma.

Original reference : H. Hinds and F. C. Greene, 1915, Missouri Bur. Geology
and Mines, v. 13, 2d ser., p. 7, 27-28, 118.

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, p.
2030, 2031 (fig. 4). Member of Druin limestone. Underlies Corbin City
limestone member; overlies Quivira shale member of Cherryvale forma-
tion. Northeastward tracing proves that Dewey member of the Drum is
the same as limestone called Cement City in Kansas City area. Dewey
has priority over Cement City (Hinds and Greene, 1915) and is recog-
nized as a formational unit by Oklahoma Geological Survey. Kansas
Geological Survey has used Cement City for lower member of Drum
limestone and Cement City was recognized by the inter-state conference

i
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(May, 1947). Kansas proposes to deviate from the interstate classification
by adopting Dewey instead of Cement City. Other State surveys will
continue to recognize Cement City until question of stratigraphic identity
of the type of this unit (near Kansas City) and the Dewey is removed.

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 37. Thickness near
Winterset, Iowa, 6 feet; Sarpy County, Nebr., 11 feet. Persists southward
into Oklahoma. "Cype locality stated.

Type locality : In cement plant quarry at Cement City, Jackson County, Mo.
Cemetery Limestone*
Upper Cambrian : Western central Montana.

Ougmal refelence'w H. Weed, 1901, U.S. Geol. Survey 22d Ann Rept., pt.
2, p. 434, 437.

Named for occurrence at Elkhorn cemetery, Elkhorn region.

Centennial Limestone!

Middle and Upper Cambrian and Lower Ordovician: Central nofthern
Utah.
]

Original reference: G. W. Crane, 1915, Am. Inst. Mining Engrs. Bull. 106, p.
2149-2151.

Probably named for Centennial mine, Tintic district.
Centennial Series
Precambrian : Southeastern Wyoming.

J. J. Runner, 1928, (abs.) Geol. Soc. America Bull, v. 39, no. 1, p. 202.
Name proposed for metalimestone schist series mnuded by older gray
granites and lying stratigraphically below Deep Lake metaguartzite. Oc-
curs below Snowy Range series (new).

Area is west, northwest, and north of Centennial, Medicine Bow Mountains,
Albany County.
Centennial School Sandstone and Shale Member (of Bald Eagle Sandstone)
Upper Ordovician : Central Pennsylvania.

F. M. Swartz, 1957, Pennsylvania State Univ., Dept. Geology Contr. 3, 58p.
Lower member of Bald Eagle in vicinity of Tyrone Gap. Underlies Spring
Mount sandstone member (new). Overlies Reedsville shale. [Swartz re-
fers to his 1955 report im Pennsylvania Geologists guidebook 21st Ann.
Field Conf. Compiler was unable to locate this reference.]

Type locality and derivation of name not given.
Centerfield Coral Bed
See Mahantango Formation (in Hamilton Group).
Centerfield Limestone Member (of Ludlowville Shale)?
Centerfield Formation
Middle Devonian: Central and western New York and eastern Pennsyl-

vania.
Original reference: J. M. Clarke, 1903, New York State Mus. Handb. 19, p.
22,

G. A. Cooper and A. S. Warthin, 1942, Geol. Soc. America Bull., v. 53, no.
6, p. 876 (fig. 2), 877-878. Formation, at type section, consists of 5 feet
of alternating shale and limestone bands, the latter as much as 4 inches
thick. This is overlain by about 6 feet of sandy limestone abounding in
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corals. Formation thins westward to 4% feet at Blossom in Erie County
where it is mostly limestone. West of Blossom on Lake Erie shore, ap-
proximate position of the Centerfield is marked by a thin layer of lime-
stone containing abundant Styliolina. East of type section, sand content
increases, and differentiation into alternate bands of shale and limestone
disappears. On Seneca and Cayuga Lakes, formation is fairly homoge-
neous sandy limestone about 30 feet thick. In Erie County, N.Y., overlies
Levanna shale and underlies Ledyard shale; at Skaneateles Lake, over-
lies Butternut shale and underlies a coral bed. Where exposed in eastern
Pennsylvania near Stroudsburg, consists of 23 feet of bluish calcareous
sandstone containing corals.

T. B. Coley, 1954, Jour. Paleontology, v. 28, no. 4, p. 453, 454, 455. Referred
to as formation. Underlies Ledyard formation; overlies Levanna forma-
tion. Ostracodes discussed.

R. 8. Boardman, 1960, U.S. Geol. Survey Prof. Paper 340, p. 3-4. Member
occurs at base of Ludlowville shale. Thickness at type locality 20 feet.
Underlies Ledyard member. Contains lowest occurrence of trepostomatous
Bryozoa known in Hamilton group. .

Type section: On Schaffer Creek, about 1 mile north of Centerfield, Canan-
daigua quadrangle, New York.

Center Hall Formation®
See Centre Hall Member (of Nealmont Limestone).

Center Iron Sandstone (in Clinton Formation)?*

Center Iron Sandstone (in Rose Hill Shale)

Middle Silurian : Central southern Pennsylvania.

Original reference: C. K. Swartz and F. M. Swartz, 1931, Geol. Soc. Amer-
ica Bull,, v. 42, p. 625, 628, 629, 634, 638.

F. M. Swartz and H. J. Hambleton, 1958, Pennsylvania State Univ. Mineral
Industries Expt. Sta. Bull. 71, p. 19, 21-22, 27, At Center, about 36 feet
of Center iron sandstones are exposed along road where Center member
was originally measured; 2 miles south of New Germantown where road
crosses plunging nose of anticlinal Rising Mountain, the sandstone is
more than 60 feet thick and occurs in upper part of Rose Hill shale about
150 to 210 feet below Keefer sandstone; thickens eastward to 210 feet at
Susquehanna Gap; thing and gradually disappears northwest of Center
and New Germantown.

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh
Mtg., p. 29. Unit renamed Burnt Ridge sandstone member of Rose Hill.

Named from exposures south of Center village, Perry County.

Center Peak Conglomerate Member (of Panoche Formation)
Lower Cretaceous : Southern California.
W. P. Popenoe, R. W. Imlay, and M. A. Murphy, 1960, Geol. Soc. America
Bull,, v. 71, no. 10, chart 10e (column 15). Shown on correlation chart at
base of Panoche formation. Underlies Curry Mountain shale member.

Centerpoint voleanic facies (of Eagleford Formation)

Upper Cretaceous : Southwestern Arkansas.

R. T. Hazzard, 1939, Shreveport Geol. Soc. Guidebook 14th Ann. Field Trip,
p. 143, 147-148. Red and gray clays with interbedded pebbly tuffaceous
sandstones. Overlies the Trinity; underlies Tokio formation. Name im-
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plies that this group of rocks is a volcanic facies of the Eagleford forma-
tion of northeast Texas. Unit has commonly been referred to as the
volcanic “Woodbine.”

Settlement of Centerpoint in Howard County is located within the area of the
outcrops and within relatively short distances of the upper and lower
contacts of the formation.

Centerville Clay

Centerville Formation®

Lower Silurian (Albion Series): Southwestern Ohio and southeastern
Indiana.

Original reference: A. F. Foerste, 1931, Kentucky Geol. Survey, ser. 6, v.
36, p. 173, 184-185.

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4, chart 3.
Shown on correlation chart as Centerville clay; stratigraphically below
Brassfield limestone. Included in Albion series.

Named from exposures east of Centerville, Montgomery County, Ohio.
Centerville Limestone*
Silurian (Niagaran) : Western Tennessee.

Original reference: A. F. Foerste, 1901, Geol. Soc. America Bull,, v. 12, p.
397, 402, 407.

Named for exposures at Centerville, Hickman County.
Centinela Gravels'
Pleistocene : Southern California.

Original reference: A. J. Tieje, 1926, Am. Assoc. Petroleum Geologists Bull.,
v. 10, no. 5, p. 510.

Exposed south of Centinela Creek, Los Angeles County.
tCentral Limestone and Shale Group*
Lower, Middle, and Upper Ordovician : Central and eastern Tennessee.

Original reference: J. M. Safford, 1856, Geology Reconn. Tennessee 1lst
Rept., p. 149, 154-156.

Named for central basin of middle Tennessee.
Central City Granite'
Central City Quartz Bostonite

Precambrian ( ?) : Central northern Colorado.

Original references: J. Underhill, 1906, Univ. Colorado Studies, v. 3, no. 4,
p. 272; 1906, Colorado Sci. Soc. Proc., v. 8, p. 103-122.

George Phair, 1952, U.S. Geological Survey Trace HElements Inv. Rept.
TEI-247, p. 26. Referred to as quartz bostonite.

Occurs only on each side and a little south of head of Spring Gulch, just
south of Central City Railroad station, Gilpin County.
Central Fee sandstone unit (in Sycamore Canyon Member of Puente Forma-
tion)
Miocene, upper : Southern California.

C. J. Kundert, 1952, California Div. Mines Spec. Rept. 18, p. 6 (fig. 2), 7,
pl. 2. Series of sandstone and sandy siltstone beds in upper part of
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Sycamore Canyon member. Thickness approximately 1,050 feet. Underlies
Hoover conglomerate unit (new) of Sycamore Canyon member,

Occurs in Whittier-La Habra area, south of Whittier fault, Los Angeles
County.

Centralia cyclothem (in McLeansboro Group)
Pennsylvanian : Southwestern Illinois,

"J. R. Ball, 1943, Illinois Acad. Sci. Trans., v. 36, no. 2, p. 147, 148. In
sequence in Carlinville quadrangle, Centralia cyclothem occurs below
Macoupin cyclothem and above Shoal Creek cyclothem. Thickness about 5
feet; cyclothem not fully developed in quadrangle. The included fossilif-
erous limestone [probably Centralia limestone] is about 17 feet above the
Shoal Creek limestone.

Type locality and derivation of name not given.

Centralia Limestone (in McLeansboro Formation)?*
Pennsylvanian : Southwestern Illinois.
Original reference: J. R. Ball, 1934, Illinois Acad. Sci. Trans., v. 26, no. 3,
p. 97.
Derivation of name not stated, but probably is Centralia, southwest corner
of Marion County.

Centralian Epoch or Series’

Pleistocene (Illinoian and Sangamonian) : Illinois and Iowa.

Original reference: G. F. Kay, 1931, Geol. Soc. America Bull,, v. 42, pt. 1,
p. 449452,

J. C. Frye and A. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 38.
In Towa and Illinois, the Pleistocene is classed as a period (system) and
four epochs (series) are used to include a glacial-interglacial pair each.
These are Grandian (Nebraskan and Aftonian), Ottumwan (Kansan and
Yarmouthian). Centralian (Illinoian and Sangamonian), and Eldoran
(Wisconsinan and Recent). Of these units, each of the first three essen-
tially coincides with a glacial cycle; present data indicate that the
youngest (Eldoran) includes two distinet cycles, each of which is com-
plex 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 the 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 classifica-
tion system.

Named for Centralia, Marion County, I11.

tCentral Mine Conglomerate’
Precambrian (Keweenawan) : Northern Michigan.
Original reference: A. R. Marvine, 1873, Michigan Geol. Survey, v. 1, pt. 2,
p- 80-81, chart.
Houghton County.
Central Mine Group*
Precambrian (Keweenawan) : Northern Michigan.
Original reference: A. C. Lane and A. E. Seaman, 1907, Jour. Geology, v.
15, p. 680, 689.
W. S. White, H. R. Cornwall, and R. W. Swanson, 1953, U.S. Geol. Survey
Geol, Quad. Map GQ-27. Name Portage Lake lava series (new) proposed
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to include Eagle River, Ashbed, Central Mine, and Bohemian Range
groups of old reports. These older subdivisions are quite arbitrary and
depend on continuity of individual flows or conglomerate beds for valid-
ity. They are not useful for purpose of this report.

Well exposed in workings of Central mine on a cross-fissure, exposing a
good section (secs. 24, 25,36, T.58 N.,, R.31 W.).

Central Valley Beds'
Precambrian (Keweenawan) : Northern Michigan.
Original reference : R. D. Irving, 1883, U.S. Geol. Survey Mon. 5, p. 187.
Derivation of name not stated.

Central Valley Sandstone
Lower Devonian : Southeastern New York.

A. J. Boucot, 1959, Jour. Paleontology, v. 33, no. 5, p. 728-730, 731 (fig. 2).
Congists of white-weathering, mottled violet sandstone with a 1-foot bed
of white-weathering chert at top of unit. Fossiliferous. Thickness about
25 feet. Lower contact covered; sandstone may rest on beds of New
Scotland age or may rest on strata of pre-New Scotland, Upper Silurian
age. Underlies Connelly conglomerate, contact abrupt.

Type section: In Thruway cut at Highland Mills, Orange County. This is
only known exposure of unit. Name derived from Central Valley. Section
is located on eastern side of Green Pond-Schunemunk Mountain outlier,

Centre Hall Member (of Nealmont Limestone)

Middle Ordovician : Central and central southern Pennsylvania.

Original reference (Center Hall) : R. M. Field, 1919, Am. Jour. Sci., 4th, v.
48, p. 404, 417-419, 422.

G. M. Kay, 1944, Jour. Geology, v. 52, no. 1, p. 3; mno. 2, p. 97-101, 103.
Rank reduced to member of Nealmont limestone. Overlies Qak Hall
member (new) ; underlies Rodman member. Thickness about 45 feet.

Named for village of Centre [Center] Hall, Centre County.

Centre Point division*
Pleistocene : Southwestern Arkansas.

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept.
1888, v. 2, p. 29, 3542, 188.

Named for exposures at Centre Point, Howard County.

Cerbat Complex
Precambrian : Northwestern Arizona.

B. E. Thomas, 1949, Economic Geology, v. 44, no. 8, p. 666, fig. 2; 1953,
Geol. Soc. America Bull,, v. 64, no. 4, p. 393—403, pl. 1. Basement assem-
blage of metamorphic and igneous rocks. Oldest-rocks of vertical to steeply
dipping layers of hornblende-diopside schist and amphibolite, biotite
schist, quartzite, and lit-par-lit gneiss. These rocks typically occur togeth-
er but in no particular sequence. Layered rocks are intruded by granite
magma, and granite gneiss is predominant rock type in complex, Perhaps
fifty percent of gneiss is migmatite, whereas balance is believed to be
orthogneiss. Thick sheets of pegmatite injected between layers of meta-
morphic rocks in many places. Aplite or aplitic granite commonly asso-
ciated with pegmatite dikes. Diabase dikes, ranging in width from few
feet to 150 feet, also common. Narrow zones of mylonite scattered through-
out complex. The coarsely porphyritic Diana granite (mew), which is
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preserved in the schists in western half of Chloride district, is only unit
of complex that was mapped separately. Capped along extreme eastern
and southern borders of range by isolated Tertiary volcanic rocks includ-
ing Bull Mountain series (new). Intruded by Ithaca Peak granite por-
phyry (new).

Forms bulk of Cerbat Mountain, Mohave County.

Cerro Glaciation
Cerro Tillt
Cerro glacial stage®

Pleistocene (pre-Wisconsin) : Southwestern Colorado.

Original references: W. W. Atwood and K. F. Mather, 1915, U.S. Geol.
Survey Prof. Paper 95, p. 14, pl. 1; 1924, Geol. Soc. America Bull, v.
35,p.122; 1932, U.S. Geol. Survey Prof. Paper 166.

K. F. Mather, 1957, New Mexico Geol. Soc. Guidebook 8th Field Conf., p.
106. Cerro glacial stage mentioned in report on geomorphology of San
Juan Mountains. First of three Pleistocene glaciations identified in area.
Older than Durango glacial stage.

Named for Cerro Summit, about 12 miles east of Montrose, Montrose
County.

Cerro Gigante Basalt

Oligocene or Miocene : Panama.

S. M. Jones, 1950, Geol. Soc. America Bull., v. 61, no. 9, p. 898 (table 2),
901-902. Unit is discussed under general heading “Bruja Island dolerite,
Cerro Gigante basalt, and related igneous rocks.” These include lower
Miocene flows, plugs, and dikes of basic rock, hard and generally moder-
ately joined ; unconformable below Gatun formation and above upper Cai-
mito member. “Basalt” is used in this paper as a field term applied to
basic fine-grained igneous rocks including “andesite” and “basalt.”

W. P. Woodring in R. Hoffstetter and others, 1960, Lexique Strat. Internat.,
v. 5, Amérique Latine, fasc. 2a, p. 330. Oligocene or Miocene. Derivation
of name.

In Gatin Lake area. Cerro Gigante is name of peak about 8 kilometers
southwest of Barro Colorado Island.

Cerro Gordo Clay*
Lower Cretaceous (Comanche Series) : Southwestern Arkansas.

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept.
1888, v. 2, p. 111, 188,

Underlies the poor lands from Cerro Gordo, Little River County, to within
6 miles of Rocky Comfort, extending east to Cane Creek.
Cerro Gordo Substage’
Cerro Gordo Member (of Lime Creek Formation)
Upper Devonian : Central northern Iowa.
Original reference: C. L. Fenton, 1919, Am. Jour. Sci., 4th, v. 48, p. 355-376.

M. A. Stainbrook, 1944, Illinois Geol. Survey Bull. 68, p. 182 (fig. 1), 187.
Middle member of Lime Creek formation. Overlies Juniper Hill member;
underlies Owen limestone member, Consists of fossiliferous shale.

Named for exposures in Cerro Gordo County.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 701

Cerros Shale Member (of Lodo Formati(;n)
Paleocene and Eocene : Southern California.

R. T. White, 1938, (abs.) Geol. Soc. America Proc. 1937, p. 256-257. Named
as basal member of newly defined Lodo formation. Underlies Cantua
sandstone member.

R. T. White, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 10, p.
1722-1727, 1734, 1738. Described as lithologically identical with the Lodo
and recognizable as a distinct cartographic unit only where it is overlain
by the Cantua sandstone. Anderson and Pack (1915) mapped the unit as
basal part of the Cantua. Thickness at type locality about 630 feet.
Overlies Moreno shale.

J. E. Schoellhamer and D. M. Kinney, 1953, U.S. Geol. Survey 0il and Gas
Inv. Map OM-128. Described at type section as consisting of about 50
feet of massive highly glauconitic siltstone and sandy siltstone overlain
by 523 feet of gray claystone ;2 4-foot medium-grained arkosic sandstone
is present 194 feet above base. Paleocene and Eocene.

Type locality : Cerros Hill on west side of Tumey Gulch at the west corner
sec. 14, T. 16 S., R. 12 E., M. D. B. and M,, Fresno County. No geographic
names were available, so the conspicuous hill where the member is ex-
posed was named Cerros Hill.

Cerrotejonian Stage
Pliocene, early : California.

D. E. Savage, 1955, California Univ. Pubs. Geol. Sci., v. 31, no. 1, p. 11-19.
Stage based on mammalian faunal assemblage. Subjacent to Montediab-
lan stage (new). Contemporaneous with earlier part of North America
Clarendonian age of Wood and others (1941).

Type section: In nonmarine and marine deposits mapped as Santa Marga-
rita by Hoots (1930) in Tejon Hills, Kern County. This is 100 miles from
type exposure of Santa Margarita formation,

Chacha Limestone
Pleistocene or early Holocene : Mariana Islands (Saipan).

Risaburo Tayama, 1939, Correlation of the strata of the South Sea Islands:
Geol. Soc. Japan Jour., v. 46, no. 549, p. 346 (correlation chart) [English
translation in libvary of U.S. Geol. Survey]. Chatcha limestone named on
correlation chart. Pleistocene.

Risaburo Tayama, 1952, Coral reefs in the South Seas: Japan Hydrog.
Office Bull,, v. 11, p. 57-58, table 4 [English translation in library of U.S.
Geol. Survey, p. 68-69]. Raised coral reef limestone. Consists primarily
of corals and lesser amounts of Halimede on Saipan but on other islands
consists primarily of Halimeda and secondarily of corals. Correlated with
Rota limestone on Rota, Sonson limestone on Tinian, and Barrigada
limestone on Guam. Younger than Mariana limestone.

S. Hanzawa in Jacques Avias and others, 1956, Lexique Strat. Internat., v.
6, Océanie, fase. 2, p. 26. Early Holocene.

P. B. Cloud, Jr., R. G. Schmidt, and H. W. Burke, 1956, U.S. Geol. Survey
Prof. Paper 280-A, p. 88. Tanapag limestone as used in this report
includes rocks which Tayama called Chacha limestone.

Type locality : Chacha, Saipan.

774-954—vol. 1—66;—45
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Chaco marl*
Eocene : Northwestern New Mexico.
Original reference: C. R. Keyes, 1906, Geol. Soc. America Bull,, v. 17, p.
725.
Derivation of name not given.

+Chacra Sandstone Member (of Mesaverde Formation)*

Upper Cretaceous : Northwestern New Mexico.

Original reference : C. H. Dane, 1936, U.S. Geol. Survey Bull. 860--C.

E. C. Beaumont, C. H. Dane, and J. D. Sears, 1956, Am. Assoc. Petrolemmn
Geologists Bull,, v. 40, no. 9, p. 2158-2159. Beds that were included in
Chacra sandstone member by Dane (1936) appear to be about equivalent
to combined upper two southward-extending tongues of Cliff House
sandstone northeast of Newcomb. Cliff House sandstone of Mesaverde
group, therefore, will replace Chacra sandstone member throughout the
former extent of that unit.

In Chacra Mesa coal field.

Chacra' terrane
Cretaceous : New Mexico.
Original reference: C. R. Keyes, 1915, Conspectus of geological formations
of New Mexico; Des Moines, Robert Henderson, State Printer.

San Juan region.
Chadakoin Beds'
Chadakoin Formation (in Arkwright Group)

Chadakoin Group

Upper Devonian : Western New York and northwestern Pennsylvania.

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, 32-33; 1955, New York
State Mus. Sci. Service Circ. 42, p. 11, 12. Upper formation in Arkwright
group (new). Composed of approximately 420 feet of gray siltstone beds
with some interbedded gray shale, especially near top of formation. Com-
prises Dexterville member below and Ellicott member above. Overlies
Canadaway formation; underlies Cattaraugus formation of Conewango
group. Chautauquan series.

L. V. Rickard, 1957, New York Geol. Assoc. Guidebook 29th Ann. Mtg., p.
17 (table 2), 18-19. Rank raised to group. Includes beds between base of
Wellsville formation and Germania formation. Approximately same as
Conneaut group (Chadwick, 1934, Bulls. Am. Paleontology, v. 21, no. 71).
Comprises (ascending) Wellsville formation, Hinsdale sandstone, Whites-
ville formation, and Germania formation. Thickness about 585 feet.
Overlies Canadaway group; underlies Conewango group. Chautauquan
series.

Named for exposures in quarries at Dexterville (Jamestown) on Chadakoin
River, Chautauqua County, N.Y.

Chadron Formation! (in White River Group)
Oligocene, lower: Western Nebraska, northeastern Colorado, Montana,
South Dakota, North Dakota, and eastern Wyoming.
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Original reference: N. H. Darton, 1899, U.S. Geol. Survey 19th Ann. Rept.,
pt. 4, p. 736, 759, pl. 82.

C. B. Schultz and T. M. Stout, 1938, (abs.) Geol. Soc. America Bull,, v. 49,
no. 12, pt. 2, p. 1921. In northwestern Nebraska, contact between Chadron
and overlying Brule is provisionally drawn at base of a certain contin-
uous purple-tinted white sometimes silicified limestone layer, which is the
upper of several such limestone beds in lower part of the local section.

R. L. Nace, 1939, Wyoming Geol. Survey Bull. 27, p. 31-35, 43. Described in
Red Desert area, Wyoming, where it is about 218 feet thick and includes
Beaver Divide conglomerate member (new) in basal part. Disconformable
above Continental Peak formation.

John Clark, 1954, Carnegie Mus. Annals, v. 33, art. 11, p. 197. In Big
Badlands area, South Dalkota, subdivided into (ascending) Ahearn,
Crazy Johnson, and Peanut Peak members, standard section designated
for South Dakota.

N. M. Denson and others, 1955, U.S. Geol. Survey Coal Inv. Map C-33.
Mapped in Billings and Golden Valley Counties, N. Dak.

C. B. Schultz and T. M. Stout, 1955, Nebraska Univ. State Mus. Bull, v.
4, no. 2, p. 25-38, figs. 3, 10, tables 1, 2. Darton did not specify tvpe
locality for Chadron. He stated in 1931 (Wilmarth, 1938, p. 393) that the
formation was named for exposures at Chadron, Nebr. However his 1899
illustration of section at Chadron does not show exposure of this forma-
tion and his text references show no familiarity with the outcrops shown
on his map near there. For all practical purposes his knowledge of the
Chadron seems to have been derived in northwestern Nebraska from his
“Adelia” section, northwest of Crawford, Sioux County, Nebr. “Adelia”
section is section used for discussion in present report. Detailed descrip-
tion in western Nebraska. Three divisions, lower, middle, and upper,
recognized. Lower is essentially Yoder of Schlaikjer (1935) and Ahearn
of Clark (1954) ; middle is probably only in part equivalent to Crazy
Johnson of Clark (1954) ; upper corresponds closely to Peanut Peak of
Clark. Thickness 143 to 209 feet. Underlies Brule formation. Writers
depart from their 1938 action in defining base of Brule as base of upper
purplish-white layer and top of upper purplish-white layer is herein sug-
gested as redefined plane of division between Chadron and Brule. In
Crawford, Nebraska area, overlies Cretaceous Pierre shale; in Torring-
ton area, Wyoming, underlies Cretaceous Lance formation.

L. J. Bjorklund and R. F. Brown, 1957, U.S. Geol. Survey Water-Supply
Paper 1378, p. 26. Underlies flood plain of South Platte River from near
Proctor, Colo., eastward to Sedgwick, Colo. Exposures are abundant
north of river from Sterling to Proctor.

W. T, Thom, Jr., 1957, Billings Geol. Soc. Guidebook 8th Ann. Field Conf.,
p. 11 (table 1). Geographically extended into Crazy Mountain Basin,
Mont.. where it consists chiefly of voleanic ash, silt, and sand.

Standard section: In Big Badlands on south fork of Indian Creek, from
sec. 34, T. 3 S.. R. 12 K, to sec. 10, T. 4 8., R. 12 K., Pennington County,
S. Dak. Named for exposures at Chadron, Dawes County, Nebr.

Chadronian 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 the Chadron formation, type
locality near Chadron, Nebraska. Includes the old term “Titanotherium
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beds,” used -in its more extended sense. Covers the interval between the
Duchesnean (Eocene) and Orellan (Oligocene) ages. Report defines 18
provincial time terms, based on mammal-bearing units, for the North
American continental Tertiary. [For sequence see under Puercan.]

Type area: Northwestern Nebraska and southwestern South Dakota.

Chaffee Formation?
Upper Devonian : Central Colorado.
Original reference : E. Kirk, 1931, Am. Jour. Sci., 5th, v. 22, p. 229-230.

Ogden Tweto and T. 8. Lovering, 1947, Colorado Mining Resources Board
[Bull.], p. 380 (chart). In Gilman district, includes Parting quartzite
member below and Dyer dolomite member above. Thickness about 120
feet. Overlies Harding sandstone; underlies Gilman sandstone member
(new) of Leadville limestone.

Ogden Tweto, 1949, Colorado Sci. Soc. Proec., v. 15, no. 4, p. 152 (table 1),
169-177. Described in Pando area where it unconformably overlies Hard-
ing quartzite or Peerless formation and unconformably underlies Gilman
sandstone member of Leadville dolomite. Comprises two members. Part-
ing quartzite below and Dyer dolomite above. Thickness 118 to 137 feet.

I. N. Mackay, 1953, Colorado School Mines Quart., v. 48, no. 4, p. 21-28, pls.
Described in Eagle and Pitkin Counties, where it disconformably overlies
Manitou dolomite and is in contact with overlying Leadville limestone
along an erosional surface. Includes Parting and Dyer members. Thick-
ness 216 to 233 feet.

M. G. Dings and C. S. Robinson, 1957, U.S. Geol. Survey Prof. Paper 289, p.
13-15. Described in Garfield quadrangle where it is 150 to 250 feet thick
and includes both Parting quartzite and Dyer dolomite members. Ero-
sional unconformities of low relief separate it from underlying Fremont
dolomite and overlying Leadville limestone.

Named for Chaffee County where it is well exposed south of Arkansas
River about § miles southeast of Salida, and on western slope of Mon-
arch Mountain, at Monarch, about 15 miles southwest of Salida.

Chaffin Limestone Member (of Thrifty Formation)t

Chaffin Formation (in Thrifty Group)

Upper Pennsylvanian : Central Texas.

Original reference: N. F. Drake, 1893, Texas Geol. Survey 4th Ann. Rept.,
pt. 1, p. 410-412.

C. O. Nickell, 1938, in Wallace Lee and others, Texas Univ. Bur. Econ
Geology Pub. 3801, p. 127-128. Chaffin limestone member, at type locality,
crops out above Chaffin coal and is 20 feet thick, Within 200 yards to
the north, it is cut out by unconformity and replaced by sandstone of
later age. Where Chaffin limestone reappears east of Rockwood, two
limestones are present, separated by 12 feet of shale. Some observers
have considered these two beds to represent bifurcation of the Chaffin as
it appears south of Colorado River, but presence of carbonaceous shale in
position of Chaffin coal below the thick upper limestone near Rockwood
suggests that lower bed there may be a separate limestone bed in Lohn
shale member. Plummer and Moore (1921, Texas Univ. Bull. 2132) corve-
lated upper and lower limestone beds of split Chaffin limestone with
Breckenridge limestone and Blach Ranch limestone, respectively, of
Brazos River basin, where the Blach Ranch, like the Chaffin, has a thin
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coaly bed below it. Top mémber of Thrifty formation. Overlies Parks
Mountain sandstone member ; underlies Harpersville formation. _

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull,, v. 24, no. 1, p.
66 (fig. 1), 91. Rank raised to formation in Thrifty group. Underlies
Obregon formation (new) ; overlies Breckenridge formation. Consists of
an upper thin limestone member about 20 feet above a thicker limestone
member, both fusulinid-bearing; these are separated from basal Parks
Mountain sandstone member by shale.

D. H. Eargle, 1958, San Angelo Geol. Soc. Guidebook, Apr. 17-19, p. 50.
Shown on composite stratigraphic section of Brown and Coleman Coun-
ties as limestone member at top of Thrifty formation. Consists of gray,
slabby limestone, commonly purple blotched; fusulinids and “seaweed”
structures abundant. Overlies Parks Mountain sandstone member ; under-
lies Waldrip shale member of Permian Pueblo formation.

D. A. Meyers, 1958, Jour. Paleontology, v. 32, no. 4, p. 678 (fizg. 1). Member
shown on stratigraphic column as occurring above Breckenridge member.

D. H. Eargle, 1960, U.S. Geol. Survey Prof. Paper 215-D, p. 74, pl. 27.
Drake (1893) traced the Chaffin limestone across Coleman and Brown
Counties. From vicinity of Home Creek northward, he found two lime-
stones and called the lower one the lower Chaffin limestone. The lower
Chaffin is here correlated with Breckenridge limestone member. The gen-
erally persistent upper part of Chaffin limestone member has been
variously called Breckenridge limestone (Plummer and Moore), Upper
Crystal Falls limestone (Hudnall and Pirtle, 1929, Geologic map of Cole-
man County; 1931, Geologic map of Brown County), Chaffin limestone
(Sellards, 1933, Texas Univ. Bull. 3232), Breckenridge limestone (Bul-
lard and Cuyler, 1935, Texas Univ. Bull. 3501), and Crystal Falls lime-
stone (Chaney, 1950, Abilene Geol. Soc. Guidebook Nov. 2-4). Chaffin
limestone member immediately south of Colorado River ranges from
about 15 feet in thickness at Chaffin mines to about 7 feet at Waldrip. At
this locality, it is a slabby irregularly bedded gray limestone, stained
purplish red. Contains abundant fusulinids and thin wavy structures of
clear calcite. These structures characterize bed over most of Coleman
County. Thins northward. Average thickness 1 to 2 feet in Brown County.
Overlies Parks Mountain sandstone member; underlies Waldrip shale
member of Pueblo formation.

Named for Chaffin coal mine, 2 miles east of Waldrip, McCulloch County.
Chagres Alluvium

Pleistocene and Recent : Panama.

S. M. Jomnes, 1950, Geol. Soc. America Bull,, v. 61, no. 9, p. 898 (table 2),
904. Alluvial deposits of interbedded clays, silts, sands, and gravels, var-
iably loose to well compacted. Intergrades locally with Atlantic muck.
Table 2 shows thickness of Chagres alluvium, Chagres gravel, Atlantic
muck, and Pacific muck 300 feet. Pleistocene and Recent.

Present along Chagres River valley and its tributaries, the Rio Gatan, and
Rio Trinidad, and other principal valleys, vicinity of Lake Gatdn.

Chagres Sandstone?
Pliocene, lower : Panama.
Original reference : D. F. MacDonald, 1919, U.S. Nat. Mus. Bull. 103, p. 532.

W. P. Woodring, and T. F. Thompson, 1949, Am. Assoc. Petroleum Geolo-
gists Bull, v. 33, no. 2, p. 244, 246 (fig. 2). Includes Toro limestone
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member at base. Chagres proper above Toro member consists of very
massive mostly fine-grained sandstone and some siltstone. Thickness diffi-
cult to determine; MacDonald counsidered it to be 1,000 feet or muore.
Overlies and partly overlaps Gatin formation; base sharply defined. Fos-
sil evidence indicates late Miocene age; however, it may be early Plio-
cene if the coastal Gatin west of Canal Zone is late Miocene.

W. P. Woodring, 1955, U.S. Geol. Survey Misc. Geol. Inv. Map I-1; 1957,
U.S. Geol. Survey Prof. Paper 306-A, p. 12, 47-50, pl. 1. Lower Pliocene.

Named for exposures that overlook coast from Toro Point to mouth of Rio
Chagres. Outcrop area lies west of Canal, and extends from Canal Zone
southwestward along Caribbean coast to between Rio Indio and Rio
Miguel.

Chagrin magnafacies'

Upper Devonian : Northwestern Pennsylvania.

Original reference: K. E. Caster, 1934, Bulls. Am. Paleontology, v. 21, no.
71, p. 28.

W. L. Grossman, 1944, Geol. Soc. America Bull, v. 55, no. 1, p. 46. An
attempt to apply Caster’s (1934) system of facies classification to Gene-
see rocks of New York was not wholly successful. The Chagrin magnafa-
cies not recognized.

Chagrin Shalet
Chagrin Shale Member (of Ohio Formation)

Upper Devonian : Northern Ohio and western Pennsylvania.

Original reference : C. 8. Prosser, 1903, Jour. Geology, v. 11, p. 521.

R. E. Lamborn, C. R. Austin, and Downs Schaaf, 1938, Ohio Geol. Survey,
4th ser., Bull. 39, p. 3742; Wilber Stout, Karl Ver Steeg, and G. F.
Lamb, 1943, Ohio Geol. Survey, 4th ser., Bull. 44, p. 131, chart facing p.
108. Member of Ohio formation. Overlies Huron member ; underlies Cleve-
land member.

Wallace de Witt, Jr., and D. F. Demarest, 1954, U.S. Geol. Survey Prof.
Paper 259, p. 17; K. V. Hoover, 1960, Ohio Geol. Survey Inf. Cire. 27, p.
19-22, In vicinity of Cleveland, the Chagrin is composed largely of soft
gray shale and mudstone containing small limy nodules and some gray
siltstones that range in thickness from % to 3 inches. Although well
records show the Chagrin to be about 500 feet thick in eastern Cuyahoga
County, only 200 feet of the shale is exposed above level of Lake Erie. In
Ashtabula and Trumbull Counties adjacent to Ohio-Pennsylvania State
line, about 1,200 feet of Chagrin is exposed. Massively bedded white or
gray siltstones and silty mudrock in upper part of Chagrin have been
traced eastward into Crawford County, Pa., into rocks that were named
Riceville by White (1881). Underlies Cleveland member of Ohio shale;
base of Chagrin not exposed in Ohio.

Named for exposures on Chagrin River, Cuyahoga County, Ohio.

Chainman Shalet
Chainman Shale (in White Pine Group)
Chainman Shale Member (of White P’ine Shale)

Upper Mississippian: Eastern Nevada, eastern California, and western
Utah.
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Original reference: A. C. Spencer, 1917, U.S. Geol. Survey Prof. Paper 96,
p. 24, 26, map.

G. 8. Campbell, 1951, Utah Geol. Soc. Guidebook 6, p. 21 (fig. 4), 23. Geogra-
phically extended into House and Confusion Ranges, Utah, where it is
about 1,200 feet thick, overlies Joanna (Joana) limestone and underlies
Bird Spring limestone.

W. H. Easton and others, 1953, Am. Assoc. Petroleum Geologists Bull, v
37, no. 1, p. 147 (fig. 2). Shown as member of White Pine shale on
correlation chart of recommended revision of stratigraphic units in Great
Basin.

T. B. Nolan, C. W. Merriam, and J. 8. Williams, 1956, U.S. Geol. Survey
Prof. Paper 276, p. 69-70. Term Chainman shale extended into Eureka
district, Nevada, and applied to basal black shale of Upper Mississippian
sequence where this unit can be mapped separately (mapped in two areas
only). Elsewhere equivalent beds are included in Chainman and Diamond
Peak formations undifferentiated. Predominantly black shale with thin
interbeds of brown sandstone. Apparent thickness at mouth of Secret
Canyon about 5,000 feet. Base not exposed in this western belt, western
limit being marked either by igneous rocks or by fault contact with
lower Paleozoic rocks. In Windfall Canyon, Permian(?) rocks rest di-
rectly on Chainman shale or Diamond Peak formation.

C. W. Merriam and W. K. Hall, 1957, U.S. Geol. Survey Bull. 1061-A, p.
4 (table 1), 5. Geographically extended into Inyo Mountains, Calif.,
where it is more than 1,000 feet thick; underlies Pennsylvanian Keeler
Canyon formation (new) and overlies Perdido formation. Consists of
dark-gray silty shale and phyllite with limestone interbeds. Late
Mississippian.

W. M. Winfrey, Jr., 1958, Am. Assoc. Petroleum Geologists Rocky Mountain
Sec. 8th Ann. Mtg., p. 77, 78 (fig. 2). Uncomformably underlies Sheep Pass
formation (new).

R. K. Hose and C. A. Repenning, 1959, Am. Assoc. Petroleum Geologists
Bull., v. 43, no. 9, p. 2172 (fig. 2), 2173. In Confusion Range, underlies Ely
limestone, used in this report to replace Bird Spring formation.

H. J. Bissell, 1960, Am. Assoc. Petrolenm Geologists Bull, v. 44, no. 8, p.
1427 (fig. 3), 1433 (fig. 9), 1434-1435 (fig. 10). Illipah formation overlies
Chainman in Gold Hill district and Confusion Range, Utah, and Moor-
man Ranch area, Nevada.

Walter Sadlick, 1960, Intermountain Assoc. Petroleum Geologists Guide-
book 11th Ann. Field Conf., p. 81-90. Discussion of following aspects of
Chainman stratigraphy: history and problems of stratigraphic nomen-
clature, paleotectonic setting, and geosynclinal concepts, regional distri-
bution and sediments, and paleontologic correlations. The Chainman is
recognized as a valid stratigraphic unit. Diamond Peak and Scotty
Wash are referred to as facies within the Chainman. White Pine shale
seems to be correlative to Pilot shale, Joana limestone, and Chainman
formation ; if so, White Pine should be suppressed. Any combination of
names for mutually intercalated units within the Chainman may be used,
for instance: (1) refer to Chainman-Diamond Peak formations undif-
ferentiated; (2) refer to Chainman with Diamond Peak facies, and so
on; (3) refer to Chainman with molasse facies, meiorogenic facies, dark
euxinic shale facies, and so on, or (4) as the least favorable combination,
consider Chainman, Diamond Peak, Scotty Wash as distinet formations.

-
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The author [Sadlick] prefers a.combination of procedures 2 and 3. There
are lithologic units in the Chainman as thin as 5 feet and others as
thick as 120 feet that persist for as much as 150 miles laterally. These
units have not been mapped in all instances. One of these units is re-
ferred to as ‘“Skunk Springs limestone band” becauses, in Confusion
Mountains, the Skunk Springs water tank is on this unit which is about
15 feet at that locality.

R. L. Langenheim, Jr., and Herbert Tischler, 1960, California Univ. Pubs.
Geol. Sci., v. 38, no. 2, p. 89-150. Discussion of Quartz Spring area, Inyo
County, Calif. Formations, Tin Mountain limestone, Perdido formation,
and Rest Spring shale as defined by McAllister (1952), are utilized in
discussion and description of rocks in the area. On the other hand, Joana
limestone, Peers Spring formation, and Chainman shale, with somewhat
different limits, are the formations to which these same rocks would be
assigned in a regional discussion of Mississippian stratigraphy in the
Great Basin. For purposes of expressing regional stratigraphic relation-
ships, many already proposed stratigraphic names are redundant. Figure
5 presents condensed set of already proposed names as restricted and
applied to units of regional significance. Names Peers Spring formation
and Chainman shale are retained for formational units within a White
Pine group, although these three names have frequently been employed in
a synonymous sense.

Named for Chainman mine, near Lane, Ely quadrangle, Nevada. South of
Bureka, occurs in discontinuous band from Windfall Canyon to mouth of
Secret Canyon, and in Tollhouse Canyon east of Newark Mountain.

Chalfin Member (of Salem Limestone)

Mississippian (Valmeyer Series): Southwestern Illinois.

J. W. Baxter, 1959, Dissert. Abs., v. 19, no. 11, p. 2910. Salem limestone is
subdivided into four members [sequence not indicated] to which names
Kidd, Fults, Chalfin, and Rocher are assigned. Chalfin member is com-
posed of calcilutites, calcisiltites, and calcarenites containing a predomin-
ence of microcrystalline, nonskeletal grains, believed to have been formed
by the progressive cementation of chemically precipitated carbonate.

J. W. Baxter, 1960, Illinois Geol. Survey Circ. 284, p. 2-3, 7, 10, 24-27, pl.
1. Consists of varying thicknesses of fine-grained limestone; fine- to me-
dium-grained, fossiliferous, locally oolitic limestone, and semilithographic
limestone some of it brecciated. Thickness 30 to 57 feet. Conformably
overlies Fults member ; conformably underlies Rocher member.

Type section: In Mississippi Bluffs, 1 mile southeast of Chalfin Bridge in
NE¥% SW sec. 7, T.4 8., R. 10 W., Monroe County.

tChalk Bluff Formation*

Permian (Wolfcampian Series) : Southeastern New Mexico.

Original reference: W. B. Lang, 1937, Am. Assoc. Petroleum Geologists
Bull, v. 21, no. 7. [As defined in this reference includes (ascending)
Queen sandstone, Seven Rivers, and Three Twins (new) members.]

R. K. DeFord and E. R. Lloyd, 1940, Am. Assoc. Petroleum Geologists Bull.,
v. 24, no. 1, p. 9. Lang’s term Chalk Bluff is a suitable synonym for
‘Whitehorse if one is needed. In this symposium, Whitehorse group of
West Texas and New Mexico is divided into (ascending) Grayburg,
Queen, Seven Rivers, Yates, and Tansill formations.
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R. K. DeFord and G. D. Riggs, 1941, Am. Assoc. Petroleum Geologists Bull.,,
v. 25, no. 9, p. 1713. Lang’s Three Twins member of Chalk Bluff seems to
include both Tansill and Yates sand, but if so, the two units are described
as intergradational, and superposition of Tansill on Yates is not clearly
recognized. Lang’s Chalk Bluff is essentially the Whitehorse group of
subsurface geologists.

N. D. Newell, 1953, The Permian reef complex of the Guadalupe Mountains
region, Texas and New Mexico: San Francisco, W. H. Freeman and Co.,
p. 4345; P. T. Hayes and R. L. Koogle, 1958, U.S. Geol. Survey Geol.
Quad. Map GQ-112, Queen sandstone considered of formational rank.

N. D. Newell, 1953, The Permian reef complex of the Guadalupe Mountains
region, Texas and New Mexico: San Francisco, W. H. Freeman and Co.,
». 46; P. T. Hayes, 1957, U.S. Geol. Survey Geol. Quad. Map GQ-98.
Seven Rivers raised to formational rank in Carlsbad group.

Artesia Group (D. B. Tait and others, 1962, Am. Assoc. Petroleum Geolo-
gists Bull,, v. 46, no. 4) proposed to replace terms Whitehorse, Chalk
Bluff, and Bernal in Guadalupe Mountains of New Mexico and West
Texas.

Well exposed in Chalk Bluff, on eastern bank of Pecos River southeast of
Artesia, Eddy County.

Chalk Creek Member (of Frontier Formation)

Upper Cretaceous : Northeastern Utah.

L. A. Hale, 1960, Wyoming Geol. Assoc. Guidebook 15th Ann. Field Conf., p.
136 (chart 1), 138, 139 (fig. 1), 140, 143 (fig. 2), 145 (fig. 3). Sequence of
gray to tan, medium-grained to conglomeratic sandstone alternating with
claystone varying in shades of gray, pink, maroon, and green. Sequence
has been considered by some workers as belonging to Kelvin formation.
Thickness 3,150 feet; entire member is present on east (upthrown) side
of “Great” fault. Only 800 to 900 feet present on overturned east flank of
anticline. Remainder of section, approximately 2,300 feet, has been
omitted by a thrust fault. Wegemann (1915, U.S. Geol. Survey Bull.
581-1) concluded that only 850 feet of strata separated the basal sand
(Longwall) from the “Wasatch” coal bed, and later writers followed his
thinking. Well data, heretofore unavailable, has made clarification pos-
sible. Overlies Spring Canyon member (new) ; underlies Coalville mem-
ber (new) with transitional contact.

Named for typical exposures on north side of Chalk Valley between Spring
Hollow fault and the “Great” fault, Coalville anticline, Summit County.

Chalk Hills Member (of Catahoula Formation)

Miocene : East-central Louisiana.

W. D. Chawner, 1936, Louisiana Dept. Conserv. Geol. Bull. 9, p. 122-124.
Name given to bed of white or cream-colored volcanic ash or tuff about 8
feet thick that occurs near the top of formation. Separated from underly-
ing Cassel Hill member (new) by an interval of gray tuff or tuffaceous
siltstone, and massive medium- to coarse-grained sandstone.

Prominently exposed in the Chalk Hills through secs. 7, 16, 17, 18 and 21,
T. 10 N,, R. 5 E, Catahoula Parish. Extends westward into La Salle
Parish and then thins out. B

Chalk Mountain Dacite’
Recent ( ?) : Northern California.
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Original reference: C. A. Anderson, 1936, Geol. Soc. America Bull., v. 47,
no. 5, p. 656-657.

Composes most of Chalk Mountain, a small conical hill rising 400 feet east
of North Fork of the Cache Creek, Lake County.

Chalk Mountain Nevadite?!
Eocene : Colorado.
Original reference : W. Cross, 1886, U.8. Geol. Survey Mon. 12, p. 345-349.
Forms mass of Chalk Mountain, Eagle and Summit Counties.

Challis Volcanics?
Eocene( ?), Oligocene, and Miocene, lower ( ?) : Southern central Idaho.

Original reference: C. P. Ross, 1930, Idaho Bur. Mines and Geology Pamph.
33.

C. P. Ross, 1934, U.S. Geol. Survey Bull. 854, p. 46-53, pl. 1. Volecanics
comprise all Tertiary volcanic rocks in Casto quadrangle except Snake
River basalt. Includes Yankee Fork rhyolite member. No complete section
exposed. Thicknesses: about 3,400 feet on Camas Creek; 1,482 feet on
Merino Creek. Overlie Casto volcanics. Oligocene( ?).

C. P. Ross, 1947, Geol. Soc. America Bull., v. 58, no. 12, pt. 1, p. 1095,
1120-1121, pl. 1. Described in Borah Peak quadrangle. Divided into (as-
cending) latite-andesite member, about 1,000 feet; basalt and related
flows, about 2,500 feet; and Germer tuffaceous member, from knife-edge
to over 500 feet. Locally succeeded by Donkey fanglomerate (new).

A. L. Anderson, 1956, Idaho Bur. Mines and Geology Pamph. 106, p. 18-28,
pl. 1. Age given as Oligocene for exposures in Salmon quadrangle. As in
other localities, the formation can be subdivided into units of somewhat
variable composition, recognizable as equivalent to similar units in other
parts of the region. Yankee Fork rhyolite member missing. Ignimbrites
not common. Underlies Carmen formation (new).

A. L. Anderson, 1957, Idaho Bur. Mines and Geology Pamph. 112, p. 16. In
Baker quadrangle, unconformably underlies Kenney formation (new).

A. L. Anderson, 1959, Idaho Bur. Mines and Geology Pamph. 118, p. 15,
22-25. In North Fork quadrangle, unconformably overlies Kriley forma-
tion (new) and underlies Geertson beds. Thickness 0 to 800 feet. Age of
Challis still under study.

U.S. Geological Survey currently designates the age of the Challis Volcan-
ics as Eocene(?), Oligocene, and early Miocene (?) on the basis of a study
now in progress.

Named for Challis National Forest and town of Challis, Custer County.

Chalmers Quartz Monzonite
Tertiary : Central Colorado.

J. T. Stark and others, 1949, Geol. Soc. America Mem. 33, p. 84-85, pl. 1.
Fine-grained equigranular rock with clearly visible quartz, feldspar, bio-
tite, and hornblende. Varies from pinkish gray through bluish gray to
olive green. There are no exposures of Chalmers in place, but abundant
float on hills indentifies the underlying rock masses. Surrounding sedi-
mentary rocks are Pierre shale, Fox Hills sandstone, and Denver forma-
tion. Shown on plate 1 as Chalmers granite.

Named for occurrences in Chalmers Ridge, in sec. 13, T. 11 S.,, R. 76 W.,
and Bald Knob, 1 mile to the north, South Park, Park County.
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Chalybeate Limestone Member (of Porters Creek Formation)

Chalybeate Limestone Member (of Clayton Formation)

Paleocene : Eastern Mississippi and western Alabama.

F. 8. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim. Rept.
3-196, p. 9-10. Proposed to designate beds of the Clayton formation that
are in Mississippi and west of the Tombigbee River in Alabama. Consists
of hard crystalline extremely fossiliferous limestone, interbedded soft to
tough marls, dark leaf-bearing shales, glauconitic sand, and fossiliferous
siltstone at top. Thickness at type locality about 80 feet; thins southward
to less than 10 feet in Clay County, Miss.; from there southeastward
along strike to Tombigbee River, thickens to about 25 feet. Mississippi
Geological Survey reports for Tippah, Union, and Pontotoc Counties di-
vided the Clayton into two unnamed members, a basal limestone and
marl member and an upper marl, clay, and sand member. The highest
fossiliferous siltstone here included in Chalybeate member was regarded
as base of the Porters Creek clay in Mississippi reports. This siltstone is
here included in the Clayton in order to make base of the clay the base
of the Porters Creek throughout Mississippi. Chalybeate may include
equivalents of only the lower beds of Pine Barren member.

L. D. Toulmin, P. E. LaMoreaux, and C. R. Lanphere, 1951, Alabama Geol.
Survey Spec. Rept. 21, p. 37, 38, 39. Reallocated to member status in
Porters Creek formation because Clayton formation is not recognized
west of central Alabama. Exposed in Sumter County, Ala., where it rests
on eroded surface of Cretaceous Prairie Bluff chalk.

R. J. Hughes, Jr., 1958, Mississippi Geol. Survey Bull. 84, p. 88, pl. 5.
Chalybeate limestone member of Clayton formation used in this report.

Type locality : Ravine just north of main street of Chalybeate, probably in
south-center of sec. 3, T. 2 S., R. 4 E,, Tippah County, Miss.

Chama Clay*
Miocene( ?) : Northwestern New Mexico.
Original reference: C. R. Keyes, 1906, Geol. Soc. America Bull, v. 17, p.
725.
Derivation of name not given.

Chaman series®
Eocene: Arizona, Colorado, and New Mexico.
Original reference: C. R. Keyes, 1907, Iowa Acad. Sci. Proc., v. 14, p.
223-228,
Derivation of name not stated.

Chamberlain Shalet

Precambrian (Belt Series) : Central southern Montana.

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

C. P. Ross, D. A. Andrews, and I. J. Witkind, 1955, Geologic map of Mon-
tana (1:500,000) : U.S. Geol. Survey. Mapped only in Little Belt Moun-
tain region where it is sole unit that can be correlated with Ravalli
group. .

Type localities: On ridges between Chamberlain and Sawmill Creeks,
southeast of Neihart. In Little Belt Mountains.
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Chambers Tuff (in Vieja Group)

\

Tertiary : Southwestern Texas.

R. K. DeFord, 1958, Texas Jour. Sci., v. 10, no. 1, p. 13, 15 (fig. 3), 20-21,
23-25. Name proposed for formation that comprises strata between top
of Buckshot ignimbrite (new) and base of Bracks rhyolite (new). Tuff is
moderate to well bedded, pale yellowish brown, grayish green, and pale
red to dark reddish brown. In southern part of area, contains a persis-
tent layer of coarse sandstone with lenses of cobble conglomerate about
130 feet above base. Thickness 558 feet. Where Buckshot is absent, the
Chambers (new) and Colmena (new) may be differentiated by identify-
ing the horizon of the Buckshot; where identity of Buckshot horizon is
problematic, lithostratigraphic name of Vieja will still be applicable to
combined sequence; similiarly, where Bracks rhyolite is absent, the un-
differentiated Vieja may serve as a map unit; the Chambers-Capote
Mountain contact can be established in some places but not everywhere.
Although superposition demonstrates that the Chambers is younger than
the Colmena, fossils seem to indicate the same geologic age.

P. C. Twiss, 1959, Texas Univ. Bur. Econ. Geology Quad. Map 23. Described
in Van Horn Mountains area where it consists of a lower member 510
feet thick and an upper member 140 feet thick. Includes local basalt flow
about 100 feet thick in northernmost exposure. About 40 feet of Pantera
trachyte is interbedded in Chambers tuff in northern Sierra Vieja. Over-
lies Buckshot ignimbrite.

Type locality: About 12 miles north of Candelaria, Rim Rock country,
Presidio County. Name derived from Chambers Ranch.

Chambersburg Limestone!

Middle Ordovician: Central southern Pennsylvania, western Maryland, and
northwestern Virginia.

Original reference : G. W. Stose, 1906, Jour. Geology, v. 14, p. 211.

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 195-201. In
Chambersburg area, the Chambersburg limestone, as name was originally
applied, included all limestone between Stones River limestone and Mar-
tinsburg shale, thus including Lowville limestone in lower part. The Low-
ville part was definitely distinguished in the description as the 150 feet at
base carrying distinctive Lowville fossils Cryptophragmus antiquatus
Raymond (Beatricea gracilis Ulrich) and Tetradium cellulosum (Hall).
At present, only part of original Chambersburg above the Lowville is
included by Ulrich in the Chambersburg; hence, the Chambersburg is
herewith redefined to apply only to part of original Chambersburg lime-
stone overlying the part of XLowville age. Underlies Martinsburg shale.
Thickness 563 feet on Tumbling Run, 1% miles southwest off Strasburg.
Overlies Lenoir limestone; underlies Martinsburg shale (Trenton
member).

L. C. Craig, 1941, Geol. Soc. America Bull,, v. 52, no. 12, pt. 2, p. 1963-1964.
Chambersburg limestone divided into three formations with their type
sections 2 miles southwest of Marion, Pa. Formations (ascending) : Ship-
pensburg (new), Mercersburg (new), and Greencastle.

B. N. Cooper and G. A. Cooper, 1946, Geol. Soc. America Bull.,, v. 57, no.
1, p. 35-114. Discussion of stratigraphy of Shenandoah Valley. Study
shows that so-called Athens and Whitesburg, as developed near Harrison-
burg, are laterally continuous with greater part of Chambersburg lime-
stone, which is supposed to be younger than the Athens. New classification
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is proposed for lower Middle Ordovician. Lincolnshire limestone includes
lower beds of Chambersburg as identified by Butts (1940) ; Edinburg
formation (new) corresponds to substantial part of Chambersburg forma-
tion of Pennsylvania; Oranda formation (new) corresponds to the
“Christionia” [Bimuria] bed of Chambersburg limestone of southern
Pennsylvania.

L. C. Craig, 1949, Geol. Soc. America Bull.,, v. 60, no. 4, p. 707-779. Type
section of Chambersburg limestone was divided into three formations,
Shippensburg, Mercersburg, and Greencastle (Craig, 1941) as result of
fundamental disagreement with previous faunule zone correlations. Ship-
pensburg and Mercersburg are redefined, and term Greencastle discarded
in favor.of Oranda. Report describes these units in detail and gives
geologic section.

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources
[Rept. 14], Washington County, p. 63-66. Thickness 100 to 225 feet.
Underlies Martinsburg shale ; overlies New Market limestone.

F. M. Swartz and R. B. Thompson, 1958, Pennsylvania State Univ. Mineral
Industries Expt. Sta. Bull. 71, p. 1-14. In Franklin County, overlies St.
Paul group, geographically extended into area, where it replaces Stones
River limestone as mapped by Stose (1909, U.S. Geol. Survey Geol. Atlas,
Folio 170).

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) :
Pennsylvania Geol. Survey, 4th ser. Formation as mapped consists of
dark-gray thin-bedded limestones (Oranda) at top; gray argillaceous
limestone (Mercersburg) in middle; dark-gray cobbly thin, irregularly
bedded limestone (Shippensburg) below. Occurs only southwest of Sus-
quehanna River.

Named for exposures west of Chambersburg, Franklin County, Pa.

Chambless Limestone

Lower Cambrian : Southern California.

J. C. Hazzard, 1938, (abs.) Geol. Soc. America Proc. 1937, p. 241. Listed as
an algal limestone 170 to 220 feet thick underlying Cadiz formation and
overlying Kelso shale (new).

J. C. Hazzard, 1954, California Div. Mines Bull. 170, chap. 4, p. 30 (table
1), pl. 3. Described as massive light- to dark-gray limestone in beds 1
to 10 feet thick. Underlies Cadiz formation (redefined) ; overlies Latham
shale (mew) which replaces preoccupied name Kelso. Type locality
designated.

Type locality: About 2 miles northeast of Chambless at an old quarry
which is on north side of a large wash and near its mouth. Named after
Chambless Station on U.S. Highway 60, approximately 12 miles east of
Amboy, San Bernardino County.

tChamiso Formation®

Chamiso Member (of Mesaverde Formation)
Upper Cretaceous : Southwestern New Mexico.
Original reference: D. E. Winchester, 1920, U.S. Geol. Survey Bull. 716-A.
W. 8. Pike, Jr., 1947, Geol. Soc. America Mem. 24, p. 71. Winchester’s
Chamiso formation, comprising 1,850 feet of continental rocks of Mon-
tana age overlying Bell Mountain sandstone, is here reduced to rank of
member in Mesaverde formation.
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C. H. Dane, A. A. Wanek, and J. B. Reeside, Jr., 1957, Am. Assoc. Petro-
leum Geologists Bull,, v. 41, no. 2, p. 191. Abandouned in favor of Cre-
vasse Canyon formation for Alamosa Creek area.

Named for Chamiso Creek, T. 2 N., R. 9 W., Socorro County.

Champ Clark Group
Mississippian (Kinderhook Series) : Eastern Missouri and western Illinois.

L. B. Workman and Tracey [Tracy] Gillette, 1956, Illinois Geol. Survey
Rept. Inv. 189, p. 8 (fig. 1). 14-20. Proposed for succession of confor-
mable formations that overlies unconformity at top of Devonian-Silurian
strata and underlies unconformity at top of Louisiana limestone. Com-
prises (ascending) Sylamore, Grassy Creek, Saverton, and Louisiana for-
mations. Underlies Hannibal group. As thus defined, group includes
strata believed by some to be Mississippian and by others to be Devonian.
Coincides with Fabius group of Weller and others (1948) named for
outcrops on Fabius River in Marion County, Mo. Formations included in
this group [Fabius] are not exposed along Fabius River. Because name
Fabius has been introduced so recently and because exposures at Loui-
siana are excellent and much better known, it seems desirable to drop
name Fabius.

A. J. Scott, 1958, Dissert. Abs., v. 19, no. 5, p. 1056. Study of conodont zones
indicate Devonian-Mississippian boundary should be placed at base of
Glen Park formation and that Champ Clark group, which includes Syla-
more, Grassy Creek, Saverton, and Louisiana formations be considercd
youngest Devonian series in Illinois.

Name is derived from Champ Clark Bridge at Louisiana, Mo. All forma-
tions of group are exposed in Mississippi River bluff at Louisiana, 1,000
feet northwest of bridge in NE% sec. 18, T. 54 N., R. 1 W., Pike County,
Mo.

Champion Shell Bed (in Kiowa Shale)?*
Cretaceous (Comanche Series) : Central southern Kansas.
Original reference : F. W. Cragin, 1895, Am. Geologist, v. 16, p. 3568-371.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 28. Occurs at
base of Kiowa shale in type area.

Named for Champion Draw, an arroyo on Medicine Lodge River crossed by
Atchison, Topeka, and Santa Fe Railway at Belvidere, Kiowa County.
tChamplain Group®
Cambrian, Ordovician, and probably some Silurian: New York.
Original reference: E. Emmons, 1842, Geology of New York, pt. 2, div. 4,
Geology of the second district, p. 99-126, 429.
Named for Lake Champlain.

Champlainian Series

Champlainic System*
Middle Ordovician : North America.

Original references: E. Emmons, 1842, Geology of New York, pt. 2, div. 4,
Geology of the second distriet, p. 100-101, 102-126, 429; J. M. Clarke
and C. Schuchert, 1899, Science, new ser. v. 10, p. 875, 876; Charles
Schuchert and Joseph Barrell, 1914, Am. Jour. Sci., 4th ser., v. 38, no.
223, p. 16, 25 (tablel1).
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Charles Schuchert, 1943, Stratigraphy of the Eastern and Central United
States: New York, John Wiley and Sons, Inc, p. 3842. Emmons in-
cluded in Champlain group all formations from base of Potsdam (Upper
Cambrian) to base of Ontario group (Silurian). In present book, term
Champlainian is used to embrace Chazy and Mohawk stages. Middle
Ordovician.

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull,, v. 65, no. 3,
chart 2. Ordovician comprises three series (ascending) : Canadian, Cham-
plainian, and Cincinnatian. Champlainian has two stages, Chazy and
Mohawkian., Chart shows Mohawkian divided into Black River and
Trentonian.

Marshall Kay, 1960, Internat. Geol. Cong., 21st, Copenhagen, pt. 7, p. 28-33.
Chazyan, Blackriveran, and Trentonian succeed the Canadian in New
York, and are classified as separate series, or as two series (Chazyan and
Mohawkian) or as one (Champlainian).

Name derived from Lake Champlain.

Chana 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., figs. 3, 12. Dolomite, nonargillaceous, sandy, thick-
bedded. Thickness about 6 feet. Shown on columnar section as underlying
Dane member (new) and overlying Hennepin member (new).

Occurs in Dixon-Oregon area.

Chanac Formation!
Pliocene : Southern California.
Original reference: J. C. Merriam, J. P. Buwalda, and B. L. Clark, 1916,
California Univ. Pub., Dept. Geol. Bull,, v. 10, p. 111-115.
H. BE. Wood 2d and others, 1941, Geol Soc. America Bull,, v. 52, no. 1, p.
17, pl. Clarendonian (lower Pliocene).
Exposed along Chanac Creek, Tejon Hills, Fresno County.

Chances Branch Dolomite Member (of Maynardville Limestone)

Upper Cambrian : Southwestern Virginia and northeastern Tennessee.

R. L. Miller and J. O. Fuller, 1947, U.8. Geol. Survey Oil and Gas Prelim.
Map 76 (2 sheets). Gray fine-crystalline laminated dolomite with inter-
bedded mottled limestone near base and interbedded dark coarse-crystal-
line dolomite near top. Thickness 142-172 feet. Overlies Low Hollow
limestone member (new) ; underlies Copper Ridge dolomite.

R. L. Miller and J. O. Fuller, 1954, Virginia Geol. Survey Bull. 71, p.
37-39; R. L. Miller and W. P. Brosgé, 1954, U.S. Geol. Survey Bull. 990,
p. 16, 89, 90, pl. 1. Thickness given as much as 209 feet. Type locality and
derivation of name given.

Type section: In Rose Hill district, Lee County, Va. Name derived from
Chances Branch in western part of district, where a complete section is
exposed in roadcut a few hundred feet east of creek and just south of
Smith Chapel. Also exposed along Low Hollow, and along Fourmile Creek
both north and south of Fourmile fenster and south of Virginia-Tennes-
see State line.

Chanchelulla Formation® .
Devonian(?) : Northwestern California.
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Original reference: N. E. A. Hinds, 1931, Geol. Soc. America Bull,, v. 42, pt.
1, p. 292.

D. P. Cox, 1956, Dissert. Abs., v. 16, no. 10, p. 1884. Pennsylvanian.

Name suggested because of wide exposure on and near Chanchelulla Peak
in northeast corner Red Bluff quadrangle, Klamath Mountains.

Chanchelulla Greenstone' or Meta-Andesite?
Devonian( ?) : Northwestern California.
Original references: N. E. A. Hinds, 1932, California Univ. Pubs., Dept.
Geol. Sci. Bull.,, v. 20, no. 11, p. 375-410; 1933, California Jour. Mines
and Geology, v. 29, nos. 1, 2.
Named because of wide exposure on and near Chanchelulla Peak in north-
east corner of Red Bluff quadrangle.

+Chandler Formation®

Pennsylvanian : Central Oklahoma.

Original reference: C. T. Kirk, 1904, Oklahoma Dept. Geol. and Nat. Hist.
3d Bien. Rept., p. 9.

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 100. Aban-
doned by Oklahoma Geological Survey. System boundary not established
and concept not useful.

Named for Chandler, Lincoln County.

Chandler Formation (in Nanushuk Group)

Lower and Upper Cretaceous : Northern Alaska.

George Gryc, W. W. Patton, Jr., and T. G. Payne, 1951, Washington Acad.
Sci. Jour., v. 41, no. 5, p. 160 (table 1), 154, figs. 2, 3. Most of formation in
southern exposures is nonmarine sandstone and conglomerate. To the
north, it grades into shale with interbedded sandstone and coal. Contains
a few fresh- to brackish-water mollusks in northerly exposures. Thick-
ness along Chandler River about 4,700 feet but includes units of marine
strata of Umiat formation (new). Intertongues northward with Umiat
formation in two major (marine) tongues—Hatbox (new) below and
Niakogon (new) above—and several minor tongues (unnamed). Overlies
Tuktu member (new) of Umiat formation in southern part of outcrop
area. Underlies Prince Creek and Schrader Bluff formations (new). Low-
er and Lower ( ?) Cretaceous.

R. L. Detterman in George Gryc and others, 1956, Am. Assoc. Petroleum
Geologists Bull,, v. 40, no. 2, p. 237, fig. 2. Redefined. Northward and
eastward, it intertongues with, and grades into marine equivalents, the
Grandstand and Ninuluk formations (new). Lithologic unit remains
much the same as originally defined, but lower tongue renamed Killik
tongue (new) and type localities for both major tongues have been
changed. Lower and Upper Cretaceous.

Type locality : On Chandler River where river crosses Northern Foothills
section of Arctic Foothills province.

Chandler Falls Member (of Trenton Formation)

Middle Ordovician : Northern Michigan.

R. C. Hussey, 1952, Michigan Dept. Conserv., Geol. Survey Div. Pub. 46,
Geol. Ser. 39, p. 13, 14, 23-25. At Chandler Falls, consists of 45 feet of
limestone, dolomite, shale and shaly limestone; calcareous layers vary in
thickness from 1 to 18 inches and occur chiefly in lower part of section;
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shale and argillaceous limestone make up central and upper portions of
exposure. Conglomerate about 5 feet thick occurs about 11 feet above
base. This conglomerate probably marks base of Trenton. Underlies Groos
Quarry member (new); overlies Bony Falls member (new) of Black
River formation. Deposition was practically continuous at some localities
from Black River to Trenton time and dividing line between the two
formations becomes an arbitrary one.

Type locality : At Chandler Falls, T. 39, N., 22 W., Delta County, on Escan-
aba River, 3 miles north of Escanaba. Chandler Falls is site of hydroelec-
tric powerplant.

Chaney Gypsum Member (of Blaine Gypsum)?

Chaney Gypsum Member (of Flowerpot Shale)

Permian : Southwestern Oklahoma and western Texas.

Original reference: C. N. Gould, 1902, Oklahoma Geol. Survey 2d Bienn.
Rept., p. 41, 55.

T. S. Jones, 1953, Stratigraphy of the Permian Basin of West Texas: West
Texas Geol. Soc., p. 30. Shown on chart as member of Flowerpot shale in
western Texas.

G. L. Scott, Jr., and W.' E. Ham, 1957, Oklahoma Geol. Survey Cire. 42, p.
15-16, 17 (fig. 3), 18, pl. 1. Described in Carter area, Oklahoma, as gray
white massive gypsum 1 to 3 feet thick, 42 to 50 feet below top of
Flowerpot ; stratigraphically below Kiser gypsum member. Blaine forma-
tion redefined in this report.

Name derived from Chaney Salt Plain on Elm Fork of Red River, 4 miles
east of Texas line, Harmon County, Okla.

Chaney Ranch Sandstone

Eocene : Central California.

M. B. Payne, 1951, California Div. Mines Spec. Rept. 9, p. 3, 15-18, 21, 22,
pl. 4. 'White, fine- to medium-grained, anauxitic sandstone. Measured
thickness at type section 232 feet. Disconformably underlies Kreyenhagen
formation; conformably overlies Capita member (new) of Domengine
formation. North of Chaney Ranch Canyon toward Gres Canyon, the
Temblor overlaps both the Kreyenhagen and the Chaney Ranch; in this
area only 20 feet of the Chaney Ranch are exposed.

Type section: Chaney Ranch Canyon in NW cor. sec. 19, T. 14 S., R. 12
E., Panoche quadrangle, Fresno County. Named from nearby Chaney
Ranch.

Chaneysville Sandstone Member! (of Mahantango Formation)

Middle Devonian: South-central Pennsylvania.

Original references: Bradford Willard, 1935, Geol. Soc. America Proc. 1934,
p. 361; 1935, Geol. Soc. America Bull,, v. 46, no. 8, p. 1279, 1282, 1283.

G. A. Cooper and others, 1942, Geol. Soc. America Bull,, v. 53, no. 12, pt. 1,
chart 4. Shown on correlation chart above Gander Run shale and below
Frame shale. Middle Devonian.

Named for village (which is also spelled Cheneysville) in Bedford County.

Channahon Limestone!

Lower Silurian: Northeastern Illinois.

Original reference: T. E. Savage, 1910, Illinois Geol. Survey Bull. 16, p. 334.
774-954—vol. 1—66——46
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QOutcrops in south bank of Des Plaines River, 1 mile southeast of Channa-
hon, Will County.

Chanute Formation (in Ochelata Group)
Chanute Shale (in Kansas City Group)?

Chanute Shale Member (of Kansas City Formation)t

Pennsylvanian (Missouri Series) : Eastern Kansas, southern Iowa, north-
western Missouri, southeastern Nebraska, and northeastern Oklahoma.

Original reference: E. Haworth and M. Z. Kirk, 1894, Kansas Univ. Quart.,
v. 2, p. 109.

R. C. Moore and others, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field
Conf., p. 40 (table), 43. Lowermost formation in Ochelata group. Thick-
ness about 200 feet near Kansas-Oklahoma State line; 40 feet or less in
vicinity of Bartlesville. Normally overlies Drum limestone and underlies
Iola limestone. Over Chautauqua Arch County, in parts of which Drum
limestone is absent, a prominent sandstone that forms lower part of
Chanute is here named Noxie sandstone lentil; near State line, includes
Cottage Grove sandstone in upper part.

L. W. Wood, 1941, Towa Geol. Survey, v. 37, p. 294 (table), 295. Chanute
shale as used here [Adams County] follows practice of Missouri Survey
in including all beds between Wyandotte above and Westerville below.
Includes Raytown and Cement City limestones which may be present in
section but are difficult to recognize in well logs. Kansas City group.

J. R. Clair, 1948, Missouri Geol. Survey and Water Resources, 2d ser., v.
27, pl. 1. Columnar section, Jackson and Cass Counties, shows Chanute
shale comprises (ascending) Quivera shale, Cement City limestone, Union
Station shale (new), Paola limestone, Muncie Creek shale, Raytown
limestone, and Liberty Memorial shale (new) members. Overlies Cherry-
vale shale, which includes Westerville limestone at top; underlies Iola
limestone. Kansas City group.

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, p.
2031 (fig. 4), 2032-2033; F. C. Greene and W. V. Searight, 1949,
Missouri Geol. Survey and Water Resources Rept. Inv. 11, p. vi (fig. 2),
12-13. Miscorrelation of Iola formation by Haworth and Bennett (1908,
Kansas Univ. Geol. Survey, v. 9) in tracing limestone in this part of
section northeastward to Kansas City has been responsible for long stand-
ing error in nomenclature of Missourian units in northeastern Kansas
and northwestern Missouri. Settlement of Iola problem has led to changes
in Missouri Survey’s classification of middle and upper units of Kansas
City group so as to bring interstate agreement in nomenclature. Union
Station shale (Clair, 1943) is suppressed because it is synonymn for
Chanute shale as a whole. Paola limestone, Muncie Creek shale, and
Raytown limestone, which were clagssed as members of Chanute shale,
are recognized as belonging to Jola formation. Liberty Memorial shale
(Clair, 1943) is suppressed as junior synonym of Lane shale. Thus,
Chanute sh;lle overlies Drum limestone and underlies Iola formation.

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 36. Thickness of
formation 6 to 7 feet east of Louisville, Nebr. ; about 10 feet near Kansas
City ; 25 feet in northeastern Kansas; about 100 feet in southern Kansas.

T. L. Welp, L. A. Thomas, and H. R, Dixon, 1957, Iowa Acad. Sci. Proc.,
v. 64, p. 418 (fig. 1), 420. Thickness about 2 feet in Madison and Adair
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Counties, Iowa. Underlies Iola formation; overlies Drum formation.
Kansas City group.

M. C. Oakes, 1959, Oklahoma Geol. Survey Bull. 81, p. 28-31, pls. 1, 2, meas-
ured sections. Rocks assigned to Chanute formation, in Oklahoma, were
included by Ohern (1910) in lower part of Ochelata member of his
Ramona formation (southern area) and in lower part of unnamed inter-
val between Dewey and Avant limestone lentils of Copan member of his
Wann formation (morthern area). According to classification used on
Geologic Map of Oklahoma (Miser, 1926), these beds lie at base of
Ochelata formation (Ochelata group), occupying lower part of interval
between Dewey and Avant limestones. On Geologic Map of Oklahoma,
(Miser, 1954), they are shown as Chanute formation, lying between
Dewey formation below and Jola limestone (formation) above. Thickness
in Creek County 45 to 110 feet. Formation crops out across Oklahoma in
direction slightly west of south from Kansas-Oklahoma line to North
Canadian River. Name is not applied farther south.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p. 26, fig. 5. Consists of greenish-gray, fossiliferous upper shale bed of
varying thickness separated from lower greenish-gray shale by thin coal
smut. Thickness about 5 feet. Underlies Iola limestone; overlies Drum
limestone. Kansas City Group.

Named for development in viecinity of Chanute, Neosho County, Kans.

Chaos Crags Dacites

Cenozoic: Northern California.

Howel Williams, 1932, California Univ. Pub., Bull. Dept. Geol. Sci., v. 21,
no. 8, p. 298, 343, 380; R. D. Evans and Howel Williams, 1935, Am.
Jour. Sci., 5th, v. 29, no. 173, p. 449, 450, 451. Dacite described at and in
vicinity of Chaos Crags.

J. A. 8. Adams, 1955, Geochim. et Cosmochim. Acta., v. §, nos. 1-2, p. 77
(table 2), 79, 80. Listed on tables and mentioned in text in report on
uranium geochemistry of Lassen volcanic rocks.

Chaos Crags are in northwestern part of Lassen Volcanic National Park.

Chaos Jumbles Flows, Dacite

Recent : Northern California.

Howel Williams, 1932, California Univ. Pub., Bull. Dept. Geol. Seci., v. 21,
no. 8, p. 356. Name applied to flows forming Chaos Jumbles. Age of
Jumbles approximately 200 years.

J. A. 8. Adams, 1955, Geochim. et Cosmochim. Acta, v. 8, p. 77 (table 2).
Listed on table accompanying report on uranium geochemistry of Lassen
volcanic rocks.

Chaos Jumbles is in northwestern part of Lassen Volcanic National Park.

Chaparral Volcanics (in Alder Group)
Precambrian (Yavapai Series) : Central Arizona.

C. A. Anderson and 8. C. Creasey, 1958, U.S. Geol. Survey Prof. Paper 308,
p. 30-31, pl. 1. Comprises interbedded rhyolitic and andesitic tuffaceous
sedimentary rocks. Andesitic tuffaceous rock somewhat variable in tex-
ture, structure, and mineral composition. Most abundant type is fine-
grained well-foliated fissile rock that ranges in color from green or green-
ish gray to green mottled with irregular patches and streaks of grayish
yellow green or pale yellowish green. Intercalated in these finer grained
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andesitic tuffaceous rocks in subordinate amounts are beds from 1 to 50
feet thick of medium- to coarse-grained andestic tuff. Rhyolitic tuffaceous
rock is fine-grained finely laminated fissile phyllite that ranges in litho-
logic composition from relatively pure rhyolitic rock to mixed rhyolitic
and andesitic rock; yellowish gray to very light gray, and locally has
greenish cast. Thickness not known nor can it be approximated. Lies
between two major faults, Chaparral on northwest and Spud on south-
east.

Named from exposures in Chaparral Gulch, Jerome area, Yavapai County.
Crops out in northeastward-trending belt in southwest corner of area.
Crops out over strike length of 4% miles and over width ranging from
1,500 to 3,500 feet.

Chapel Coal Member (of Modesto Formation)
Pennsylvanian: Western and northern Illinois.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 37,
38, 49 (table 1), pl. 1. Replaces name Trivoli (No. 8) coal so that name
Trivoli can be retained for the sandstone. In southeastern area, occurs
above Trivoli sandstone member and below New Haven coal member; in
southwestern area, above the Trivoli and below Carlinville limestone
member; in western and northern area, above the Trivoli and below
Cramer limestone member (new). Presentation of new rock-stratigraphic
classification of Pennsylvanian of Illinois. Cyclical classification is
retained but is entirely independent of rock-stratigraphic classification.

Type locality : SW4 sec. 3, T. 8 N,, R. 5 E., Peoria County. Name derived

from Graham Chapel, about 2 miles north of type locality.

Chapel Rock Member (of Munising Formation)

Upper Cambrian: Northern Michigan.

W. K. Hamblin, 1958, Michigan Dept. Conserv., Geol. Survey Div. Pub. 51,
p. 6 (fig. 1), 77-95, 114, fig. 70. Well-sorted medium-grained sandstone
characterized by large-scale crossbedding. Varying amounts of scattered
pebbles near base of section. Thickness from 40 to 60 feet along Pictured
Rocks and throughout most of Alger County. Thins gradually to the east.
Underlies Miners Castle member (new) ; overlies Jacobsville formation.

Type locality : Chapel Rock near eastern end of Pictured Rocks cliffs in
Alger County. Name derived from Chapel Rock, of type locality, which is
along southern coast of Lake Superior.

Chapin Member (of Hampton Formation)

Chapin Beds (in Kinderhook Group)1
Mississippian (Kinderhook) : Central northern Iowa.

Original reference: F. M. Van Tuyl, 1925, Iowa Geol. Survey, v. 30, p. 52,
91, 104, 108.

L. R. Laudon, 1935, Kansas Geol. Soc. Guidebook 9th Ann. Field Conf., p.
246; L. R. Laudon and B. H. Beane, 1937, Iowa Univ. Studies in Nat.
History, v. 17, no. 6, p. 236-237. Hampton is redefined by excluding from
it the North Hill member, as exposed at Burlington, and the lower gray
limestone ledges of Chapin member of north-central Iowa which are
correlatives of the Chouteau of Missouri. As thus restricted, the Hampton
includes the dolomitic upper part of the Chapin, the Maynes Creek,
Eagle City, and Iowa Falls members. [This restriction of the Hampton
seemingly restricts the Chapin.]
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Named for exposures in abandoned quarry 1 mile west of Chapin, Franklin
County.

Chapin Wash Formation

Pliocene, lower(?) : West-central Arizona.

S. G. Lasky and B. N. Webber, 1949, U.S. Geol. Survey Bull. 961, p. 14
(table 2), 23-34, pls. 1, 2. Alluvial-fan and playa deposits—fanglomerate,
conglomerate, sandstone, siltstone, mudstone, clay, and limestone; in part
gypsiferous. Consists mainly of pink to red and brown clay, mudstone,
siltstone, and sandstone, with gradations into one another. Thickness
ranges from fraction of a foot to possibly 1,500 feet or more. Rests with
angular unconformity upon older rocks. Overlain in part conformably by
Cobwebb basalt (new) and in part unconformably by Sandtrap conglo-
merate (new) and younger rocks. These formations assigned to Pliocene
because they rest with angular unconformity upon Miocene(?) rocks and
are overlain with angular unconformity by early Pleistocene(?) basalt.
Because Chapin Wash formation is oldest of the formations, it is tenta-
tively assigned to lower Pliocene. Shown on plate 1 as Pliocene(?) and
on plate 2 as early Pliocene(?).

Named for exposures along Chapin Wash in Artillery Mountains, about 30
miles east of Colorado River. Formation crops out roughly in form of
elongated “U,” 6 to 7 miles long and 3 to 5 miles wide, in valley between
Rawhide and Artillery Mountains.

Chapman Dolomite?
Permian: Central Oklahoma.
Original reference: F. W. Cragin, 1897, Am. Geologist, v. 19, p. 353, 358.

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 100. Okla-
homa Geological Survey abandoned name in its earlier sense. Not a
recognizable unit. If validated, name would preoccupy Chapman sand-
stone of Maine.

Named for Chapman’s amphitheater, at head of Salt Creek, Blaine County.

Chapman Sandstone!
Lower Devonian: Northeastern Maine.

Original reference: H. 8. Williams, 1899, Am. Jour. Sci., 4th ser., v. §, p.
360, footnote. :

G. A. Cooper and others, 1942, Geol. Soc. America Bull,, v. 53, no. 12, pt. 1,
chart 4. Shown on correlation chart above Square Lake limestone and
below Moose River sandstone.

Type locality : Along east bank of south branch of Presque Isle Brook, about
1 mile from south line of Chapman Township and about 1 mile west of
Tweedy on road running southwest from Presque Isle, Aroostook County.
Chapman Trachyte!
Devonian(?) : Northeastern Maine.

Original reference: H. E. Gregory, 1900, U.S. Geol. Survey Bull. 165, p. 109,
110, 162-163.

Occurs in northwest corner of Chapman Township, Aroostook County.
Chapman Gulch Glaciation
Pleistocene (Cochrane?) : West-central Colorado.

R. L. Nelson, 1954, Jour. Geology, v. 62, no. 4, p. 333-334, 340, fig. 2, table 4.
Time of post-Wisconsin glaciation in Frying Pan Valley. Older than the
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climatic optimum and Neoglaciation; younger than Hell Gate glacial
substage (new). Marked by moraine and outwash deposits.

Name derived from a till deposit at 11,400 feet in Chapman Gulch. In
Frying Pan River drainage just west of Continental Divide in Sawatch
Range.

Chapman Ranch Formation! (in Arbuckle Group)
Chapman Ranch Member (of McKenzie Hill Formation)
Lower Ordovician: Central southern Oklahoma.

Original reference: Josiah Bridge, 1936, Am. Assoc. Petroleum Geologists
Bull., v. 20, no. 7, p. 982-983.

C. B. Decker, 1939, Geol. Soc. America Bull.,, v. 50, no. S, D 1313, table 1;
1939, Oklahoma Geol. Survey Circ. 22, p. 15, 16 (table 1). Reallocated to
McKenzie Hill as basal member of formation, because it seems apparent
that Ulrich intended to apply this name to the heavy limestone beds above
the dolomite rather than for the dolomite ; name Butterly is proposed for
the underlying dolomite. Underlies McMichel member (new).

Named from Chapman Ranch on U.S. Highway 77, Murray County.

Chapman Ridge Sandstone

Middle Ordovician: Eastern Tennessee.

J. M. Cattermole, 1955, U.S. Geol. Survey Geol. Qual. Map GQ-76; 1960,
Map GQ-126. New formational name for strata in the Knoxville area
that were previously called Tellico sandstone ; this renaming is outgrowth
of belief that the sandstone now included in the Chapman Ridge does not
correlate with Tellico sandstone at its type locality. Consists of from
T00 to 900 feet of calcareous sandstone interbedded with shale and silty
shale. Includes all strata below lower tongue of Ottosee shale, or where
this unit is missing, between the Holston “marble” through to the contact
of sandstone with the shale and limestone beds of the Ottosee.

Type locality : Exposures along Alcoa Pike, State Highway 73, where high-
way cuts through Chapman Ridge south of Looney Island, Knoxville
quadrangle [Knox County].

Chapparal Sandstone (in Saavedra Member of Lowell Formation)

Lower Cretaceous: Southeastern Arizona.

A. A, Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 11. White sacchariodal
sandstone weathering into round-edge slabs. Large fossil tree trunks.
Thickness 24 feet.

In standard section of Lowell formation in the Ninety One Hills. Type
locality of formation also designated as Ninety One Hills area, immedi-
ately north of international border in vicinity of international monument
No. 91, southeast of Bisbee Junction on Southern Pacific Railway, Cochise
County.

Chappel Limestone

Chappel Formation?
Lower Mississippian: Central Texas.

Original reference: E. H. Sellards, 1933, Texas Univ. Bull. 3232, p. 91-92,
96.

F. B. Plummer, 1939, in West Texas Geol. Soc. [Guidebook] Nov. 11-12,
p- 15. Subdivided to include Ives conglomerate at base.
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P. E. Cloud, J r.‘, and V. B. Barnes, 1948, Texas Univ. Bur. Econ. Geology
Pub. 4621, p. 27, 42, 44 (fig. 2), 49-52. Proposed here that unit formerly
designated Chappel formation be termed Chappel limestone because
unit is persistently calcitic and that Ives conglomerate member be
termed Ives breccia, a unit of formational rank. At type locality, Chappel
is approximately 24 inches thick and consists of crinoidal limestone
wherein abundant to scattered larger pelmatozoan fragments are tightly
bonded by a matrix of fine-grained limestone; upper 10 to 11 inches is
tough, medium- to dark-gray rock with brownish, olive, or bluish cast,
fairly typical of much of the Chappel on east side of Llano uplift;
lower 13 to 14 inches have been leached to a marly appearance and a.
lighter yellowish gray color. At type locality, Chappel is directly over-
lain by about 50 feet of shales of Barnett formation; a few hundred
feet to the south, a lens of Ives breccia intervenes between the Chappel
and the Honeycut. In eastern half of Llano uplift, the Chappel is
similar to type section, but thickness may be as much as 14 feet, although
it seldom exceeds 3 to 5. In eastern areas overlaps Homeycut, but, in
western areas, overlaps limestone of Gorman formation. Because lime-
stones of Gorman formation are readily soluble, the Chappel is com-
monly preserved in solution structures that developed previous to
Barnett time. Approximately 45 feet of Chappel was measured in one
of these structural sinks about 1,500 feet east of Joe Davis Hollow on
north bank of San Saba River in McCulloch County.

F. B. Plummer, 1950, Texas Univ. Bur. Bcon. Geology Pub. 4329, p. 20-32.
Chappel formation differentiated into two facies: normal and sink-hole;
the facies are determined in part, at least, by topography of Ellenburger
surface on which Chappel was deposited. Subdivided into four members
(ascending) : King Creek marl (new), Ives conglomerate, Bspey Creek
limestone (new), and Whites Crossing coquina (new). Lower Mississip-
pian, ranges perhaps from lower Kinderhook through Burlington.

P. E. Cloud, Jr., V. E. Barnes, and W. H. Hass, 1957, Geol. Soc. America
Bull, v. 68, no. 7, pl. 1. Overlies Houy formation (new). King Creek
marl member of Plummer’s (1950) Chappel formation is surely identified
only at its type locality where it constitutes a few inches of the Houy
formation.

W. H. Hass, 1959, U.S. Geol. Survey Prof. Paper 294-J, p. 365-396. Dis-
cussion of conodont fauna of the Chappel. Also discusses formation as
described by Cloud and Barnes (1948) with relationship to formation
as described by Plummer (1950).

Type locality: Three miles southeast of San Saba, San Saba County.
Name derived from village of Chappel. Exposed at many places along
east, north, and west margins of Llano uplift.

Chaquaqua Member! (of Lykins Formation)
Triassic(?) : Southeastern Colorado.

Original reference: J. T. Duce, 1924, Colorado Geol. Survey Bull. 27, pt. 3,
p. 81-82.

Named for exposures in Chaquaqua Canyon, Las Animas County.
Chaquaqua shalel
Upper Jurassic: Northeastern New Mexico.
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Original references: C. R. Keyes, 1915, Yowa Acad. Sci. Proc.,, v. 22, p.
257-259; 1915, Conspectus of geological formation of New Mexico,
p. 3, 6.

Exposed in Chaquaqua Canyon in northeast New Mexico.

Charcoal Canyon Formation

Ordovician: Central Nevada.

Marshall Kay, 1960, Internat. Geol. Cong., 21st, Copenhagen, pt. 12, p. 97
(fig. 3). Discussion of Paleozoic continental margin in central Nevada.
Clipper Canyon sequence comprises (ascending) Charcoal Canyon, Petes
Summit, Sams Spring, and Joes Canyon formations (all new). Clipper
Canyon sequence is isolated by surrounding Tertiary volcanic rocks.

Clipper Canyon, Toquima Range, Nye and Lander Counties.

Charco Azul Formation

Pliocene: Panami and Costa Rica.

R. A. Terry, 1941, Geog. Rev., v. 31, no. 3, p. 381 (fig. 5), 382; A. A.
Olsson, 1942, 8th Am. Sci. Cong. Proc., v. 4, p. 249-250. Base is heavy
conglomerate; grades upward into sandstones and foraminiferal shales.
Maximum thickness more than 4,000 feet. Overlies Armuelles formation.
Pliocene.

Along shore of Charco Azul Bay and elsewhere in Burica Peninsula.
Extends into Costa Rica.

Chardon Siltstone Member (of Orangeville Shale)
\

Chardon Sandstone! Member (of Orangeville Shale)

Mississippian: Northeastern Ohio.

Original reference: C. S. Prosser, 1912, Ohio Geol. Survey, 4th ser., Bull.
15, p. 219-229.

Wallace de Witt, Jr., 1951, Geol. Soc. America Bull,, v. 62, no. 11, p. 1363-
1364; J. F. Pepper, Wallace de Witt, Jr., and D. F. Demarest, 1954,
U.S. Geol. Survey Prof. Paper 259, p. 42. Renamed Chardon siltstone
member. Consists of thin- to thick-bedded gray siltstones and inter-
calated silty shale. Thickness about 8 feet. Occurs in Orangeville about
30 feet above Berea sandstone. Lithologically similar to Aurora mem-
ber; names Chardon and Aurora may have been applied to different
parts of a single unit.

Typically exposed in Stebbins Gulch near Chardon, in northwestern
Geauga County.

Chariton Conglomerate Member (of Pleasanton Formation)1

Chariton Conglomerate (in Pleasanton Group)
Pennsylvanian (Missouri Series): Southeastern Iowa and northern
Missouri.
Original reference: H. F. Bain, 1896, Iowa Geol. Survey, v. 5, p. 394-398.
L. M. Cline, 1951, Am. Assoc. Petroleum Geologists Bull.,, v. 25, no. 1, p. 30.
Referred to as Chariton conglomerate in Pleasanton group.

Named for exposures along Chariton River near mouth of Snort Creek,
Appanoose County, Iowa.
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Charles Formation (in Madison Group)
Charles Formation (in Big Snowy Group)

Mississippian: Subsurface in central and eastern Montana and adjacent
areas.

0. A. Seager, 1942, Am. Assoc. Petroleum Geologists Bull,, v. 26, no. 5,
p. 861-864. Term introduced to describe series of interbedded limestones,
dolomite, anhydrite, and shales that lie between basal member (XKibbey)
of Scott’s Big Snowy group and the Madison. Lies at depths of 6,350
to 6,815 feet in Carter Oil Co.’s Northern Pacific test No. 1, sec. 19, T.
4 N., R. 62 E., Fallon County, Mont. Possible that Charles sediment
fills gap between Madison and Big Snowy time and should be included
in Madison; however, widespread development of porosity in upper
part of Madison indicates that the time break is here; hence, Charles is
considered basal member of Big Snowy group.

L. L. Sloss, 1952, Billings Geol. Soc. Guidebook 3d Ann. Field Conf., p.
65 (chart), 66-67, 68 (cross sections). Assigned to Madison group.
Overlies Mission Canyon limestone. Reconsideration of relationships
strongly suggests that the Charles is recognizable in many outcrop areas
of central and western Montana.

J. M. Andrichuk, 1958, Habitat of Oil: Tulsa, Okla., Am. Assoc. Petroleum
Geologists, p. 230. Perry and Sloss (1943, Am. Assoc. Petroleum Geo-
logists Bull., v. 27, no. 10) defined Charles in type well between depths
of 3,050 and 3,810 feet. Nordquist (1953, Billings Geol. Soc. Guidebook
4th Ann. Field Conf.) showed that depth of 3,050 feet in type well marks
top of so-called Kibbey limestone. In this report, boundaries of Charles
in type well are selected at 3,200 and 3,800 feet in agreement with
Nordquist.

L. S. Gardner, 1959, Am. Assoc. Petroleum Geologists Bull,, v. 43, no. 2,
p. 330-332, 333 (fig. 2). This report follows Sloss and places Charles in
Madison group. Formation is believed to be transitional laterally in
subsurface into upper beds of Mission Canyon limestone, middle unit
of Madison group as here recognized.

Named for occurrence in Arro Oil and Refining Co. and California’s Co.
Charles No. 4 [referred to by later authors as type welll, sec. 21, T.
15 N.,, R. 30 E., Garfield County, Mont.

Charleston Sandstonel
Pennsylvanian: Western West Virginia.
Original reference: M. R. Campbell and W. C. Mendenhall, 1896, U.S.
Geol. Survey 17th Ann. Rept., pt. 2, p. 487, 508.

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 79. Massive
sandstone near Charleston, Kanawha County, W. Va., formed where
Buffalo and Mahoning (Conemaugh), Freeport, and East Lynn (Alle-
gheny), and Roaring Creek (Kanawha) sandstones join to form one
sandstone bluff, the intervening coals and shales being absent.

Named for exposures at Charleston, Kanawha County.
Charlevoix Limestone
Charlevoix Stage’

Middle Devonian: Northwestern Michigan.

Original reference: E. R. Pohl, 1930, U.S. Nat. Mus. Proc., v. 76, art. 14,
p. 2-25,
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L. S. Sloss, 1939, Jour. Paleontology, v. 13, no. 1, p. 52. For purposes of
this report, Pohl’s divisions of Traverse beds, Petoskey, Charlevoix, and
Gravel Point are referred to as faunal zones.

G. A. Cooper and A. 8. Warthin in G. A. Cooper and others, 1942, Geol.
Soc. America Bull, v. 53, no. 12, pt. 1, p. 1752, chart 4. Charlevoix
limestone occurs on shore of Lake Michigan in Emmet and Charlevoix
Counties between the “upper blue shale” (zone 6) of Gravel Point
limestone and base of Petoskey limestone; the ‘“upper blue shale” is
correlated with upper Alpena (approximately Dock Street clay) of
Alpena County; lower part of Petoskey at Bayshore is correlated with
Norway Point formation of Alpena County. Thus Charlevoix occupies
position of Four Mile Dam limestone. It is suggested that Charlevoix
may represent a western shore phase of Four Mile Dam although there
is no fossil evidence to support this contention.

Probably named for Charlevoix County.
Charlottesville Formation

[Precambrian] : Western Virginia.

W. A. Nelson, 1949, (abs.) Virginia Acad. Sci. Proec. 1948-1949, p. 140.
Overlies Johnson Mill graphite schist (new); underlies Catoctin
schist. .

Discussion of structure and stratigraphy of the Blue Ridge in Albemarle
and adjacent counties. Main Blue Ridge mountain is an overturned _
anticline, with axial plane dipping 28° to southeast, and a thrust fault
bordering it on its western edge.

Charlton Formationt

Pliocene: Southeastern Georgia and northeastern Florida.

Original reference: J. O. Veatch and L. W. Stephenson, 1911, Georgia
Geol. Survey Bull. 26, p. 60, 392-400.

F. 8. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim, Map 72.
Mapped in Georgia as Pliocene.

R. O. Vernon, 1952, in A summary of the geology of Florida and a guide-
book to the Cenozoic exposures of a portion of the state: Florida Geol.
Survey, p. 58, 59. Prior to 1942, Pliocene series in Florida was considered
composed of Citronelle formation, Tamiami limestone, Buckingham
marl, Bone Valley gravel, Alachua formation, Charlton formation, and
Caloosahatchee marl. Additional well data and fieldwork has presented
evidence that places beds formerly called Tamiami limestone, Bucking-
ham marl, and upper beds of Hawthorn into Tamiami formation. The
Charlton is similar in fauna and lithology to the Buckingham and is
also placed in the upper Miocene.

Named for exposures in Charlton County, Ga.

Charrette Limestonel
Middle Ordovician: Eastern Missouri.

Original reference: G. C. Broadhead, 1873, Missouri Geol. Survey Rept.
1855-1871, p. 49-50.

Named for Charrette, Warren County.

Charter Member (of Mount Simon Formation)
Upper Cambrian : Northern Illinois (subsurface).
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J. 8. Templeton, Jr., 1950, Illinois Acad. Sci. Trans., v. 43, p. 153 (fig. 2),
154 (fig. 3), 156. Name applied to the coarse-grained to conglomeratic
uppermost member of formation. Type section extends from depths of
1,381 to 1,648 feet. Thickness of member 145 to 315 feet. Overlies Gunn
member (new) ; underlies Eau Claire formation.

Type well: McQueen No. 1 (well 6) in SWLNEXNEY% sec. 27, T. 42 N,
R. 3 B, DeKalb County. Name derived from Charter Oak School, 3%
miles north of type well.

Chartresan series!
Mississippian : Illinois.
Original reference: C. R. Keyes, 1933, Pan-Am. Geologist, v. 60, no. 1, p.
45, 49.
Name derived from old French Fort Chartres, which once occupied a spot
near mouth of Kaskaskia River just above the present hamlet of Chester.

Chase Group?

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

Original reference: C. S. Prosser, 1895, Jour. Geology, v. 3, p. 771-786.

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 39, p. 68-71; R. C. Moore
and others, 1951, Kansas Geol. Survey Bull. 89, p. 41-45. Stratigraphically
expanded upward to include the Odell and Nolans formation ; that is, the
upper boundary is at top of Herington limestone member of Nolans lime-
stone. As redefined, includes (ascending) Wreford limestone, Matfield
shale, Barneston limestone, Doyle shale, Winfield limestone, Odell shale,
and Nolans limestone. Underlies Wellington formation of Sumner group
(Leonard series) ; overlies Speiser shale of Council Grove group (Wolf-
camp series). Thickness in Kansas about 335 feet.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) : U.S.
Geol. Survey. In Oklahoma, Herington limestone and Fort Riley lime-
stone are only units of group mapped.

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 73 (table 3), 105-119.
As presently defined, group includes beds from base of Wreford lime-
stone upward to top of Nolans (Herington) limestone. In southern
Kansas and northern Oklahoma, group consists of over 340 feet of red
and green shales and persistent chert-bearing limestones. Southward,
limestones thin and chert content diminishes abruptly. In Pawnee
County, includes (ascending) Wreford limestone, Matfield shale, Fort
Riley limestone, Doyle shale, and Winfield limestone. Wolfcamp series.
South of Pawnee County, rocks of group grade laterally into Asher for-
mation of central Oklahoma.

C. C. Branson, 1960, Oklahoma Geology Notes, v. 20, no. 9, p. 229-235.
Suggested that term Lyon series be used for Permian rocks in Kansas,
Oklahoma, and Nebraska. Series would comprise Admire, Council
Grove, and Chase groups.

Named for Chase County, Kans.

Chase Channel Formation
Pleistocene (Nebraskan and Aftonian): Central Kansas (subsurface).

R. C. Moore, 1949, Am. Assoc. Petroleum Geologists Bull.,, v. 33, no. 7, p.
1278. Deposits established as age equivalents of the Blanco formation
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(type locality in Texas) are termed Rexroad formation in Oklahoma and
southwestern Kansas, Chase Channel formation (Holdrege and Fuller-
ton members) in central Kansas, and Broadwater formation or Holdrege
and Fullerton formations in Nebraska.

0. 8. Fent, 1950, Kansas Geol. Survey Bull. 85, p. 64, 127, 128, 129. In
type well, is lowermost Pleistocene. Occurs below Grand Island member
of Meade formation and above Permian Harper sandstone. Thickness
59 feet.

Type well: Test hole 20-9-10dc (N) in SWILSE¥ sec. 10, T. 20 S, R. 9
W., drilled by Kansas Geological Survey, October 1946. Type locality
is buried filled valley named Chase Channel from its development at
town of Chase, Rice County.

Chatcha Limestone
See Chacha Limestone

Chatham Granite! or Group

Upper Devonian(?) : East-central New Hampshire.

Original reference: M. P. Billings, 1928, Am. Acad. Arts Sci. Proc., v.
63, p. 82, map.

David Modell, 1936, Geol. Soc. America Bull,, v. 47, no. 12, p. 1892-1893.
Referred to as a group which includes quartz diorite, granodiorite, and
quartz monzonite. A petrographically distinct unit, but not mapped
separately from Meredith porphyritic granite and pegmatites of the
area. Assigned to New Hampshire magma series in Belknap Mountains.

Alonzo Quinn, 1937, Geol. Soc. America Bull., v. 48, no. 3, p. 378. Granite
includes Winnipesaukee quartz diorite of Winnipesaukee region.

M. P. Billings, 1945, Am. Jour. Sci., 5th ser., v. 243-A, p. 43. Upper Devon-
ian(?).

Crops out in Chatham Township, North Conway quadrangle.

tChatham series!

Upper Triassic: North Carolina.

Original reference: E. Emmons, 1857, Am. Geology, p. iv, v, vi, 19.

Chatham County.

Chatham Hill Formation

Middle Ordovician (Mohawkian) : Southwestern Virginia.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 53, chart 1
(facing p. 130). Base of formation generally not well exposed; transi-
tional with underlying black graptolitic shales of Rich Valley formation
(new). Upper part is cherty dark-bluish-gray limestone. Top prominent-
ly defined by succeeding ledges of calcarenite forming lower part of
Wassum formation (new). Total thickness about 450 feet. Occurs in
area for which Porterfield stage is named. Name attributed to B. N.
Cooper and G. A. Cooper.

Type section: Two miles south of Chatham Hill, Chatham Hill (TVA 218-
NE) quadrangle. Named from exposures adjacent to Viriginia Highway
16 along lower northwestern slopes of Walker Mountain.

Chatsworth Drift
Pleistocene (Wisconsin) : Northern Illinois.

. H. B. Willman and others, 1942, Illinois Geol. Survey Bull. 66, p. 145
(fig. 85), 146 (fig. 86), 162. Consists largely of till. Thickness probably
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as much as 40 feet. Overlies Bloomington and Farm Ridge drifts; under-
lies Marseilles drift. [Report lists six drifts in the Tazewell; for
sequence see under Shelbyville.]

Occurs in moraine along east side of Streater quadrangle, La Salle County.
Named for village of Chatsworth, which is located on moraine, in south-
eastern Livingston County.

fChattahoochee Bed (proper)?!
Miocene, lower: Northwestern Florida and southwestern Georgia.
Original reference: A. F. Foerste, 1894, Am. Jour. Sci., 3d, v. 48, p. 41-54.
Named for exposures at Old Chattahoochee Landing, Gadsden County, Fla.

tChattahoochee Formationt
Eocene, lower: Alabama.

Original reference: E. A. Smith, 1888, Alabama Geol. Survey Rept. Prog.
1884-1888, map.

Type locality not stated.
Chattahoochee facies (of Tampa Stage)

tChattahoochee Formation®

Miocene, lower: Florida and Georgia.

Original reference: D. W. Langdon, Jr., 1889, Am. Jour. Sci., 3d, v. 38,
p. 322-324.

H. 8. Puri, 1953, Florida Geol. Survey Bull, 36, p. 16 (table 1), 17-20,
figs. Term Chattahoochee revived to include updip silty and clayey facies
of Tampa stage. Thickness 119 feet near Jim Woodruff Dam, Fla. Name
St. Marks is here revived to include calcareous downdip facies of Tampa
stage.

C. W. Hendry, Jr.,, and J. W. Yon., Jr., 1958, Florida Geol. Survey Rept.
Inv. 16, p. 28-33. Detailed discussion in vicinity of Jim Woodruff
Reservoir. Facies underlies clastics of Hawthorn formation and uncon-
formably overlies Suwannee limestone. Exposed thickness about 160
feet. Type locality stated.

Type locality: Jim Woodruff Dam section located on dam access road in
SW1 sec. 29, T. 4 N,, R. 6 W, directly below U.S. Engineers office on
east side of Apalachicola River. Named for exposures along Chattahoo-
chee River, especially at Chattahoochee Landing, Gadsden County, Fla.

Chattanooga Shalet

Upper Devongan and Mississippian: Tennessee, Alabama, Arkansas, Ken-
tucky, Mississippi, and Oklahoma.

Original reference: C. W. Hayes, 1891, Geol. Soc. America Bull., v. 2, p.
143.

J. H. Swartz, 1924, Am. Jour. Sci., 5th ser., v. 7, no. 37, p. 24-30. In type
area, Chattanooga shale is overlain by thin hard gray shale containing
Lingula melie. This shale is herein named Glendale. This shale has been
regarded as part of overlying Fort Payne chert. Glendale is lower
Cuyahogan in age. In type area and along Cumberland escarpment, the
Chattanooga is divisible into at least three members: upper black shale
of Sunbury (in places perhaps post-Sunbury) age: lower black shale of
Cleveland (and in places perhaps pre-Cleveland) age; and middle gray
clay shale of Bedford-Berea age. Upper part of Chattanooga in Clinch
Mountain area is of late Cuyahogan age. Maury shale is separated from
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Chattanooga by marked unconformity which increases to west and de-
creases to east, probably disappearing before eastern Tennessee is
reached. It [Maury] is basal Ridgetop, not upper member of Chatta-
nooga.

J. H. Swartz, 1927, Am. Jour. Sci., 5th ser., v. 14, no. 84, p. 485-499. Big
Stone Gap shale of Ulrich and Stose (1923) has been shown by direct
and continuous tracing to be northward continuation of Chattanooga
shale of type area. Big Stone Gap shale abandoned for prior term
Chattanooga shale. Thoughout whole area, Chattanooga shale is divisible
into three members: upper black shale member to which term Big Stone
Gap is here restricted ;: midde gray shale member here called Olinger mem-
ber; and lower black shale member here designated Cumberland Gap
member. Olinger member is same age as Cumberland Gap member, with
which it intertongues to south. Big Stone Gap member separated from
underlying Olinger member by unconformity which is most marked in
southeastern Tennessee and which may be absent in northeastern Tenn-
essee and southwestern Virginia.

K. E. Born and H. B. Burwell, 1939, Tennessee Div. Geology Bull. 47,
p. 48-49. Chattanooga shale, throughout most of central Tennessee, con-
sists of three members: thin conglomeratic phosphatic .dark-colored sand-
stone at base (Hardin sandstone) ; ubiquitous black shale member; and
thin green phosphatic nodular soft shale unit at top (Maury green shale).
In Clay County, underlies Fort Payne formation and overlies the Rich-
mond group : Mississippian (Kinderhook group).

G. A. Cooper and others, 1942, Geol. Soc. America Bull.,, v. 53, no. 12, pt. 1,
p. 1752-1753, chart 4. At its type section (Swartz, 1924) determined
Chattanooga shale to be in part Upper Devonian and in part Lower
Mississippian. Here section consists of about 11 feet of shale; the lowest
8 feet corresponds to Cleveland shale; next overlying 9 inches of mottled
shale are assigned to the Bedford-Berea; next three-eighths inch of
black shale is said to be of Sunbury age; over the Sunbury 214 feet of
hard shale (Glendale) is correlated with lower Cuyahoga of Ohio. These
are long-ranging correlations and are not based on best of evidence,
but, if Swartz is correct, main body of the Chattanooga at its type
locality is correlated with Cleveland shale, which is herein regarded as
Devonian. Correlation of these black shales is so difficult that age of
each occurrence must be considered on its own merits. In northeastern
Arkansas, black shales called Chattanooga contain Middle Devonian or
lowest Upper Devonian fossils; these occurrences should be renamed or
referred to Trousdale shale, Geneseo equivalent in west Tennessee.

Guy Campbell, 1946, Geol. Soc. America Bull, v. 57, no. 9, p. 880-895.
Belt of outerop of Chattanooga shale extends from Cumberland, Monroe,
and Allen Counties, Ky., through Clay, Macon, and Sumner Counties,
Tenn.; encircles Central basin along the Highland Rim, and joins again
from Lincoln to Hardin County before entering Alabama, where it
extends to Birmingham. Crops out in eastern Tennessee from Chat-
tanooga to Cumberland Gap and along Clinch Mountain, extending into
Virginia. Type Chattanooga is detached from both the shale of eastern
Tennessee and that around Central basin and has not been correlated
definitely with either. Thickness 20 to 35 feet in Chattanooga district,
but only 10 feet exposed in type section on Cameron Hill; it is not a
representative section for any region. Chattanooga shale has same time
limits as New Albany shale in Indiana and Kentucky. All divisions of
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the New Albany, their stratigraphic relations, and lithic characters are
duplicated in the Chattanooga. Terms New Albany and Chattanooga
may be used interchangeably. Chattanooga in central Tennessee com-
prises (ascending) Trousdale, Dowelltown (new), Gassaway (new),
Rulie (new), and Westmoreland (new) formations. Underlies Maury or
New Providence shale.

W. H. Hass, 1947, (abs.) Geol. Soc. America Bull., v. 58, no. 12, pt. 2, p.
1189. Chattanooga shale in vicinity of Chattanooga, consists of three
members : upper and lower black shale, and a middle gray shale. Cono-
donts present in all three members. Conodonts were collected at type
locality in Chattanooga and near Apison, 16 miles east of Chattanooga.
At Apison locality, upper black shale member contains lower Mississip-
pian conodonts and is correlated with Sunbury shale of Ohio. Lower
black shale at both localities contains conodonts that correlate it with
Huron shale of Ohio, a formation classified as Upper Devonian by U.S.
Geological Survey. Middle gray shale contains Huron conodonts, but
its age is equivocal as J. H. Swartz has reported macrofossils from it
which he considers to be of early Mississippian age. Presence of Huron
conodonts in lower black shale member of Chattanooga shale is younger
than the black shale sequence of the North Central States.

G. G. Huffman, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 2,
p. 448, In Muskogee County, Okla., unconformably overlies Sylvan shale.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) : U.S.
Geol. Survey. Chattanooga shale (Mississippian and Devonian) mapped
in northeastern and central eastern Oklahoma.

W. H. Hass, 1956, U.S. Geol. Survey Prot. Paper 286, p. 2-23. First refer-
ence to Chattanooga shale is brief. It appears as part of descriptive
matter on geologic column that the “Chattanooga black shale” is of
Devonian age, that it is overlain by Fort Payne chert of Carboniferous
age and underlain by Rockwood formation of Silurian age, and that it is
35 feet thick. The “Chattanooga black shale” consists of two lithologic
units: upper gray shale, 3 to 4 feet thick, and a lower black shale.
Swartz (1924) named upper gray-shale unit of Hayes’ Chattanooga the
Glendale shale. Swartz was of the opinion that beds he identified as
Glendale were, prior to his work, a part of Fort Payne chert. Name
Glendale shale not used in present report; beds so named by Swartz
are called Maury formation. At reference section herein designated,
Chattanooga consists of lower Dowelltown member and upper Gassaway
member. Thickness throughout much of area 25 to 35 feet. In some
areas, includes Hardin sandstone member (about 16 feet thick) below
the Dowelltown. As delimited in present report, the Chattanooga shale of
type locality (locality 226) is the Cumberland Gap member of Swartz’s
(1927) section. The immediately overlying beds which Swartz assigned
to his Olinger and Big Stone Gap members are herein placed in Maury
formation. Underlies Maury formation; the two problably are sepa-
rated by a unconformity throughout much of south-central Tennessee
and north-central Alabama. Considered to be of Late Devonian age
though oldest beds could be of late Middle Devonian. Conodonts dis-
cussed.

G. T. Malmberg and H. T. Downing, 1957, Alabama Geol. Survey County
Rept. 3, p. 30-33. Name, as applied in Alabama, includes sandstone and
black shale deposits that occur stratigraphically between Red Mountain
formation of Silurian age and Fort Payne chert of Mississippian age.
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Overlies Chickamauga limestone in northwestern part of Madison
County. Thickness about 8 feet in Madison County. Devonian.

G. G. Huffman and others, 1958, Oklahoma Geol. Survey Bull. 77, p. 14
(fig. 2), 3840, pls. 1, 2, 4, 5. Formation described on south and west
flanks of Ozark uplift where it is as much as 70 feet thick and consists
of basal Sylamore sandstone member and overlying black shale member.
Unconformably underlies St. Joe or Reeds Spring limestone; unconform-
ably overlies beds ranging in age from Lower Ordovician Cotter, as near
Spavinaw, to Sallisaw formation of Devonian age near Marble City.
Kinderhookian.

G. G. Huffman and J. M. Starke, Jr., 1960, Oklahoma Geology Notes, V.
20, no. 7, p. 159-163. Proposed that term Chattanooga be retained for
Late Devonian-Early Mississippian lying immediately below the St. Joe
group and that the formation be divided into two members; the lower, or
Sylamore, sandstone member and the upper, or Noel, black shale member.

J. C. Cobb and J. L. Kulp, 1960, Geol. Soc. America Bull, v. 71, no. 2,
p. 223-224. Discussion of U-Pb age of Chattanooga shale. Possible that
true age of the Chattanooga is about 350 million years.

Type locality: Hillside exposure at north end of Cameron Hill, Chatta-
nooga, Hamilton County, Tenn. ‘Standard section: Cut on Tennessee
Highway 26, at east approach to Sligo Bridge over Caney Fork, 7.1
miles east of courthouse at Smithville, DeKalb County, Tenn.

Chattanoogan Series?

Devonian-Mississippian: North America.
Original references: E. O. Ulrich, 1911, Geol. Soc. America Bull,, v. 22,
pl. 29; C. Schuchert, 1924, Textbook geology, p. 335.

Chauga zone'

Cambrian(?) : Northwestern South Carolina.

Original reference: C. E. Sloan, 1905, South Carolina Geol. Survey, geo-
gnostic map of South Carolina, advance copies; published in 1908, in
South Carolina Geol. Survey, ser. 4, Bull. 2.

Named for exposures along upper half of Chauga River, Oconee County.

Chaumont Formation * or Limestone (in Black River Group)

Middle Ordovician: New York, and Ontario, Canada.

Original references: G. M. Kay, 1929, Jour. Geology, v. 37, no. 7, p. 644—
671; 1929, Am. Assoc. Petroleum Geologists Bull.,, v. 13, no. 9, p. 1214.

G. M. Kay, 1937, Geol. Soc. America Bull,, v. 48, no. 2, pl. 2. Plate 2 shows
Chaumont underlies Amsterdam limestone in Lake Champlain region.

G. M. Kay, 1942, Geol. Soc. America Bull, v. 53, no. 4, p. 588 (fig. 2), 593
(table 2), 594 (table 3), 595-597, 599. Uppermost formation of Black
River group in New York. Separable into two members, Leray and
Watertown limestones, only in limited area near Watertown. Underlies
Rockland formation (type section in Ontario) ; overlies Lowville. Geo-
graphically extended into Ontario.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 24. Name was
proposed to include (ascending) Leray, Glenburnie, and Watertown
members. Leray consists of 13 feet of heavy-bedded dark-brownish-gray
to black limestone containing chert. In type region of Chaumont, Leray
is separated from Watertown by 2 feet of fossiliferous shale, the Glen-
burnie. Watertown comprises 13 feet of massive limestone. Outside type
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area, it is difficult to separate Leray and Watertown. Underlies Rock-
land formation ; overlies Lowville.

D, W. Fisher, 1957, New York State Mus. Bull. 359, p. 13-15. Discussion
of Mohawkian (Middle Ordovician) biostratigraphy of Wells outlier,
Hamilton County. Chaumont limestone consists of about 9 feet of mas-
sive blocky argillicalcilutite with much black chert. Not certain whether
the Chaumont at this locality consists of the Leray or Watertown mem-
bers, or includes both, Overlies Lowville limestone; underlies Rockland
(Napanee) limestone.

Named for Chaumont Bay, Lake Ontario, Jefferson County, N.Y.

Chaumontian Stage

Ordovician (Black Riveran) : New York.

Marshall Kay, 1958, Am. Jour. Sci, v. 256, no. 2, p. 94 (table 3). Name
used in list of stage names for uppermost division of Black Riveran
series. Younger than Lowvillian [stage]; older than Rocklandian stage
of Trentonian series.

Name probably derived from Chaumont Bay, Lake Ontario, Jefferson
County, for which Chaumont formation is named.

ftChautauqua Conglomerate®
Pennsylvanian: New York.
Original reference: J. P. Lesley, 1875, Pennsylvania 2d Geol. Survey Rept.
I, p. 89, 96.
Probably Chautauqua County.

f{Chautauqua Sandstone’
Pennsylvanian: Southeastern Kansas.
Original reference: G. I. Adams and E. Haworth, 1898, Kansas Univ.
Geol. Survey, v. 3, p. 57-60.

Named for Chautauqua Sandstone Hills, which extend through parts of
Chautauqua, Woodson, Wilson, Montgomery, Greenwood, and Elk Counties.

Chautauquan Group*
Chautauquan Series

Chautauquan Stage

Upper Devonian: North America.

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

K. E. Caster, 1934, Bulls. Am. Paleontology, v. 21, no. 71, p. 54, 60-61,
table (facing p. 62). Chautauquan series embraces strata from base of
Chemung to base of Bradfordian series of former classifications. Chau-
tauquan was viewed by New York State geologists as marking close
of Devonian and overlying Bradfordian was considered of Mississippian
age. Name Bradfordian series is here abandoned, and term Conewango
series is applied to Devonian part of the Bradfordian “series.” Cone-
wango series is a closing phase of Upper Devonian sedimentation in
New York and Pennsylvania. Chautauquan series comprises Girard stage
below and Chadakoin stage above.

Bradford Willard, 1939, in Bradford Willard, F. M. Swartz, and A. B.
Cleaves, Penusylvania Geol. Survey 4th ser., Bull. G-19, p. 240-253.
Major units of Chautauquan stage (division) of marine Upper Devonian

T4-954—vol. 1—66—47
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in northwestern, north-central, and central Pennsylvania are (ascend-
ing) Chemung, Canadaway, Conneaut, and Conewango groups.

G. A. Cooper, 1942, Geol. Soc. America Bull, v. 53, no. 12, pt. 1, chart 4.
As shown on correlation chart, Devonian comprises (ascending) Ul-
sterian, Erian Senecan, Chautauquan, and Bradfordian (in part) series.
Chautauquan comprises Cassadaga (new) and Conewango stages. Upper
Devonian. '

I. H. Tesmer, 1954, Dissert. Abs., v. 14, no. 12, p. 2317-2318. -Chautauquan
series reduced to Chautauqua group and incorporated in upper part
of Senecan series.

I. H. Tesmer, 1955, New York State Mus. Sci. Service Circ. 12, p. 8, 9.
Chautauquan series redefined to include all Upper Devonian rocks. As
redefined, includes in western New York (ascending) Seneca, Arkwright,
and Conewango groups. Occurs above Middle Devonian Erian series.

L. V. Rickard, 1957, New York State Geol. Assoc. Guidebook 29th Ann.
Mtg., p. 17. General stratigraphic column of Wellsville area shows
Chautauquan series comprises (ascending) Canadaway, Chadakoin, and
Conewango groups. Above Senecan series; below Knapp: “formation,”
Kinderhookian series.

Named for exposures in Chautauqua County, N.Y.

Chaves shale'
Permian: Southeastern New Mexico. ,
Original references: C. R. Keyes, 1915, Iowa Acad. Sci. Proc.; v. 22, p. 258;
1915, Conspectus 'of the geologic formations of New Mexico: Des Moines,
Robert Henderson, State printer, p. 3, 6.

In Guadalupe Mountains. Derivation of name not given.

Chavez Member (of Morrison Formation)

Upper Jurassic: Northwestern New Mexico.

C. T. Smith, 1951, in New Mexico Geol. Soc. Guidebook 2d Field Conf.,
p. 13 (chart), 38. Series of variegated sandstone and siltstone beds
underlying Prewitt sandstone member (new) and overlying Thoreau
formation (new). :

C. T. Smith, 1954, New Mexico Bur. Mines Mineral Resources Bull. 31,
p. 15-16, pl. 1. Alternating variegated greenish siltstone, purplish-to-
reddish sandy mudstone, and white-to-buff coarse-grained conglomeratic
sandstone; locally, units contain silty layers and mud-ball zones; much
sandy material is strongly laminated; variegated red, purple, and green
mudstone bed about 15 feet thick present near top of formation; beds
of sandstone are 3 to 6 feet thick; siltstone 1 to 3 feet, mudstone layers
3 inches to 2 feet. Thickness 160 feet at type section (herein desig-
nated) ; thins to west; about 200 feet along eastern boundary of quad-
rangle; less than 100 feet near Chaco Canyon Road.

J. A. Momper and W. W. Tyrrell, Jr., 1957, Four Corners Geol. Soe. Guide-
book 2d Field Conf., p. 18. Upper Jurassic.

Type section: In sec. 19, T. 14 N,, R. 13 W., south of Mount Powell near
western edge of Thoreau quandrangle. Named for exposures on crest
of Chako Canyon Road about 5 miles north of Chavez Siding on Atchison,
Topeka, and Santa Fe Railway.

Chazy Group? or Limestone!
Middle Ordovician: Eastern New York and western Vermont.
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Original reference: E. Emmons, 1842, Geology of New York, pt. 2, div. 4,
geology 2d dist., p. 107, 315, 429.

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, 119-178. Series
includes Stones River group with Murfreesboro, Mosheim, and Lenior
limestones, and Blount group with Holston limestone, Whitesburg lime-
stone, Athens formation, and Ottosee limestone. Overlies Beekmantown
group; underlies Lowville-Moccasin formation of Black River group.

B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull,, v. 54, no.
6, p. 819-866. In Tazewell County, Va., strata embraced by the Chazyan
and Black River groups of Butts (1940) are divisible into 29 distinctive
zones, Detailed work indicated that supposedly diagnostic criteria for
recognition of the Chazyan and Black River formations of Ulrich and
Butts are unreliable and that succession of formations given by Ulrich
and Butts is incorrect. The newly recognized zones are grouped into
eight formations (ascending): Cliffield, with Blackford, Five Oaks,
Lincolnshire, Ward Cove and Peery members: Benbolt limestone with
Shannondale and Burkes Garden members; Gratton limestone; Witten
limestone ; Moccasin formation; and Eggleston formation. Terms Stones
River, Murphreesboro, Mosheim, Lenoir, Blount, Holston, Ottosee, Low-
ville and Lowville-Moccasin should not be used in Tazewell County and
other parts of southwestern Virginia. The succession beds described
is clearly post-Beekmantown, but beds above Camarocladia zone (upper
part of Witten) may by younger than hitherto believed. Moccasin and
Bggleston may be early Trenton but present evidence not conclusive.
Boundary between Chazy and Black River not clearly defined in Tazewell
County. Series and group classification of formations can be made only
after regional studies between New York localities and Tazewell County
have been completed.

W. M. Cady, 1945, Geol. Soc. America Bull, v. 56, no. 5, p. 522 (fig. 3),
524 (table), 548-554. Chazy group, in eastern New York, comprises
(ascending) Day Point, Crown Point, and Valcour limestones. Inasmuch
as Day Point beds thin and pinch out, north of west-central Vermont, and
inasmuch -as Valcour undergoes considerable change in lithology and
obliteration of fossils eastward from Lake Champlain, Crown Point
limestone is only term used along Lake Champlain appropriate in west-
central Vermont [this report]. Here Chazyan sequence (Chazy group)
is Crown Point limestone, Beldens formation with Weybridge member
(both new), and Middlebury limestone (new). Overlies Beekmantown
group (Beekmantownian).

Marshall Kay, 1945, (abs.) Geol. Soc. America Bull, v. 56, no. 12, pt. 2,
p. 1171-1172. Highgate Springs sequence of Middle Ordovician rocks
lies structurally below and west of thrusts bounding the Rosenberg,
Philipsburg, and Granby slices for 100 miles from Chittendon County,
Vt., to Bagot County, Quebec. Three formations are Chazyan: Beldens,
Carman (new), and Youngman (new). Disconformably overlying
Chazyan at Highgate Springs is 80 feet of TIsle la Motte limestone
having Trenton fossils.

B. N. Cooper and G. A. Cooper, 1946, Geol. Soc. America Bull., v. 57, no.
1, p. 35-114. In proposed reclassification, lower Middle Ordovician of
Shenandoah Valley is divided into six time-stratigraphic units (ascend-
ing) New Market limestone (new), Whistle Creek limestone (new),
Lincolnshire limestone, Hdinburg forrnation (new), Oranda formation
(new), and Collierstown limestone (new). At least part of New Market
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limestone is linked with part of New York Chazy and type Lenoir;
Lincolnshire seems to be post-Chazy. Whistle Creek, if at all Chazy,
could be represented only in upper part of the Valcour; probably Whistle
Creek, as well as some of succeeding beds, is younger than Chazy and
older than typical Black River.

Marshall Kay, 1947, (abs.) Geol. Soc. America Bull, v. 58, no. 12, pt. 2,

p. 1198. Bolarian series (new, Bolar Valley, Va.) comprises rocks
younger than Lincolnshire, about late Chazyan, and older than Nealmont,
early Trentonian.

Marshall Kay and W. M. Cady. 1947, Science, v. 105, no. 2736, p. 601.

Cady (1945) included Crown Point, Beldens, and Middlebury formations
in Chazy “group” in west-central Vermont. Name Crown Point is
herein replaced by Burchards limestone, and the Burchards and Beldens
are included in Chipman group (new). Kay (1945) studied “Chazy”
rocks of northern Lake Champlain and described the Carman quartzite
and Youngman formation as succeeding the Beldens in Highgate Springs
slice. Carman and Youngman compose Maquam group (new). Chazy
sequence in New York is Day Point, Crown Point, and Valcour. Inas-
much as these three sequences have been called Chazy for nearly a
century, it is recommended that Chazyan series consists of Chipman
and Maquam groups, as well as the Chazyan series of New York. This
use of Chazy is considered to have priority over the Chazyan of Grabau
(1909) which added the Black River group and of Ulrich (1911) which
was a composite of widely scattered stratigraphic units. .

Marshall Kay, 1948, Am. Assoc. Petroleum Geologists Bull,, v. 32, no. 8,

p. 1400-1406. Rocks younger than Canadian or Beekmantownian and
older than Cincinnatian series are commonly referred to Middle Ordovi-
cian and placed in two series, Chazyan and Mohawkian. The Mohawkian
is herein divided into Bolarian and Trentonian series. Chazyan, as
originally defined, included Black River group as well as Chazy, but
name should be restricted to the latter. Chazyan has two groups, Chip-
man and Magquam. The Chipman, present in Vermont and southeastern
Quebec, is thought to be older than base of Chazy limestone in New
York, correlated Maquam group of Vermont. Black River and Trenton
formations in New York and Ontario lie with regional unconformity on
the Chazyan, Canadian, and Upper Cambrian, and Precambrian. The
Chazy, Black River, and Trenton commonly have been classified as
groups of Middle Ordovician. They are comparable in stratigraphic
magnitude and are separated by persistent regional unconformities.
The Chazyan along Allegheny synclinorium includes Five Oaks-Blackford
and Lincolnshire formations. Chazyan is followed by Bolarian series
which term is used in preference to Black Riveran.

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull.,, v. 66, no. 3,

p. 253-254, chart 2. In type area, in Champlain Valley, Chazyan stage
includes about 1,000 feet of relatively pure thick-bedded limestone. These
deposits are separated from shale belt on the east by major thrust zone
(Logan’s Line) and from contemporaneous deposits both north and
south by gap of more than 100 miles. Hence, recognition of Chazyan
rocks outside Champlain Valley rests entirely on faunal criteria. Chazyan
fauna has turned out to be somewhat restricted, and provincial facies
not clearly recognizable elsewhere. This is illustrated by Lincolnshire
formation of Virginia and Tennessee which has been referred to Chazyan
by most students and is so placed in present chart but which Cooper
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believes should be lifted to base of Black River stage because of numer-
ous faunal affinites with that stage that are unknown in type Chazyan.
In Champlain Valley, the middle Chazyan, Crown Point, limestone is
characterized by gastropod Maclurites magnus. In this region, there is
no similar species above or below and, thus, from early days of Ordovi-
cian stratigraphy, Maclurites magnus came to be regarded as guide to
Middle Chazyan. It is now known that similar large species of
Maclurites occur higher in Ordovician in central and southern Appala-
chians, Tetradium cellulosum and Cryptophragmus led Ulrich and others
to identify Lowville formation in Appalachians and central basin of
Tennessee. In southern Appalachians Cryptophragmus is common in
Witten formation, which was hitherto called Lowville. On basis of its
supposed Lowville age, all rocks below were placed in Chazyan. This
accounted for Chazyan age of Ottosee and Athens of Virginia. The
latter formations with Nemagraptus and other graptolites of Nor-
manskill assemblage were thus dated as Chazyan. Similarly, the Carters
formation of Tennessee was dated as Lowville because of abundant
Tetradium cellulosum in its lower beds. By this correlation, entire
Stones River group was assigned to Chazyan in spite of fact that Stones
River contained no Chazyan species other than Maclurites. Now known
that Cryptophragmus and 7. cellulosum have considerable range. Fauna
of Witten limestone accompanying Cryptophragmus is that of the Chau-
mont or Rockland beds, and Carters limestone is now recognized as
equivalent to Tyrone limestone and correlated with Rockland. Result
has been to leave scope of Chazyan stage outside Champlain Valley in
confusion and uncertainty. Suggested that it might be desirable to
abandon Chazyan as stage name in standard section and choose term
with new type section somewhere in central or southern Appalachian
trough. However, name Chazyan stage is retained for present chart.

G. A. Cooper, 1956, Smithsonian Mise. Colln., v. 127, pt. 1, p. 1, 7-8, chart 1.
Five stage terms proposed (ascending): Whiterock, Marmor, Ashby,
Porterfield, and Wilderness. Older terms, Chazyan and Black River,
are no longer useful because they have been so defined that they do
not describe the stratigraphy. Recent studies have shown that Chazyan
of Ulrich included rocks from Chazyan to Trenton and that Black River
of Ulrich was in large part of Trenton age. Grabau’s (1909) usage of
Chazyan included Black River, which is herein regarded more closely
related to overlying Rockland than to Chazy group below. Ulrich’s
(1911) conception of Chazy was for interval between Lowville and top
of Canadian (Beekmantown or Knox dolomite) which is far too inclu-
sive. Marmor stage includes Chazy group of rocks and its correlatives.
Ashby stage includes El\\;ay and ILincolnshire formations which Kay
(1948) placed in his Chazyan.

Marshall Kay, 1956, Geol. Soc. America Bull., v. 67, no. 1, p. 55-106. Middle
Ordovician limestones of the Chazyan, Bolarian, and Trentonian series
are exposed in western anticlines in Appalachian Mountains of West
Virginia and in Virginia northeast of .the New River. The Chazyan
comprises Lurich formation or group (new) with Blackford, Elway,
and Five Oaks formations, and overlying Lincolnshire formation. In
Appalachian Valley, the Chazyan includes St. Paul group and Lincoln-
shire formation. The Chazyan epoch is represented in two stages, the
Lurichian and Lincolnshirian.
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Marshall Kay, 1958, Am. Jour. Sci., v. 256, p. 65-96. Discussion of Ordovi-
cian classification. Chazyan series corresponds to the Chazy limestone
as originally used for rocks above the Calciferous and below the Black
River near Lake Champlain. Classification of rocks younger than
Canadian and older than Trentonian concerns sequences (a) along Lake
Champlain, containing type Chazy, (b) northwestern New York, con-
taining typical Black River and Trenton, and (c) Appalachians, particu-
larly the Virginias, where there are type sections of the Bolarian series
and a number of recently named stages (Cooper, 1956). Classification
and correlation discussed within past few years (Cooper, 1956; Kay,
1956; Twenhofel and others, 1954) must be reconsidered. Chazy lime-
stones lie on the Canadian along Lake Champlain; now that Canadian
age of Beldens limestone has been recognized, there is no problem in
placement of boundaries. Chazy lies on a regional unconformity with
an overlapping basal quartz sandstone. Chazy has long been divided
into three lithologic and faunal stages (Brainerd and Seely, 1888, Am.
Geologist, v. 2) which were given “substage” names Day Point, Crown
Point, and Valcour (Cushing, 1905). As stages, these have been called
Dayan, Crownian and Valcourian (Oxley, 1952, unpub. thesis). Appala-
chian region has been thought to have fuller sequences of post-Canadian
rocks than New York, but recent studies cast doubt on this assumption.
If an Appalachian standard were established, it would be possible to
correlate to New York sequences but there are problems of correlation
within Appalachian sections. To the southwest, there is disagreement
whether base of Trentonian is within Witten formation or at top.
Cooper (1956) placed lowest Trentonian as well as Black River equiva-
lents in Wilderness stage. Kay (1947) defined Bolarian series as ex-
tending from top of Lincolnshire limestone to base of Nealmont which
seems lowest Trentonian. Lincolnshire was classified as Chazyan. Rocks
younger than Canadian have been assigned by Cooper (1956) to Marmor,
Ashby, Porterfield, and Wilderness stages. Because type Marmor is
isolated fromn that of others, the rocks between the Elway and Lincoln-
shire formations of type Ashby are herein referred to as Blackford
“stage.” Thus, Virginia sequence consists of Blackford, Ashby, Porter-
field, and Wilderness stages. 1f Youngman formation and St. Dominique
limestone of Highgate Springs sequence are Chazyan, as they seem,
they contain fossils that have been considered distinctive of Marmor,
Ashby, and Porterfield stages in Appalachians, rather than of Marmor
alone. Fossils in Youngman generally resemble those in the Porterfield ;
those in St. Dominique resemble those in type Chazy and the “Ashby”.
The Highgate sequence suggests that base of Bolarian series may be
within upper Chazyan series rather than above it. In the north, it is
possible to subdivide Chazyan and Blackriveran series each into three
stages. In the Appalachians, it is best to establish provincial stages
from single sequence as in the Virginias; Blackford, Ashby, and Porter-
field are in such a sequence. Place of Marmor stage is in dispute. Por-
terfield and pre-Trentonian part of Wilderness constitute type Bolarian
series. Blackford and Ashby stages are believed to be Chazyan but not
to constitute the whole of that series; they are in a provincial series
that is approximately St. Paul group (Neuman, 1951).

W. M. Cady and E-an Zen, 1960, Am. Jour. Sci., v. 258, no. 10, p. 728-739.
In west-central Vermont, Chipman formation, with Burchards, Wey-
bridge, Beldens, and Bridport members, is Beekmantown rather than
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Chazy as stated in previous reports. In this area, the Middlebury lime-
stone is Chazy.

Marshall Kay, 1960, Internat. Geol. Cong., 21st, Copenhagen, pt. 7, p.
28-33. Chazyan series or “Chazy stage” was divided into three ‘“sub-
stages” by Cushing that have become Dayan, Crownian, and Valcourian
stages (Oxley and Kay, 1959), recognizable in type area by their dis-
tinctive fossil assemblages. Cooper (1956G) places whole type Chazy in
his Marmor “stage” considering the succeeding Ashby and Porterfield
“stages” of southern Appalachians to be post-Chazy and at least partly
pre-Black River. But fossils thought diagnostic of Porterfield ‘“stage”
are in argillaceous strata of type Chazyan (Kay, 1958). Cooper intro-
duced an earlier post-Canadian ‘“stage.” the Whiterock, below the Mar-
mor, basing it on faunas found in Nevada; whether these are older
than type Chazyan, or represent different faunal facies or province is
difficult to determine because of their isolation. Flower (1957, New
Mexico Bur. Mines Mineral Resources Mem. 2) concurs in believing
them younger than Canadian and older than Dayan; the Whiterockian
is so placed in table in present report. Chazyan series comprises (ascend-
ing) Whiterockian, Dayan, Crownian, and Valcourian stages; occurs
above Canadian series and below Blackriveran.

Named for exposures at Chazy, Clinton County, N.X.
Chazyan Series', Stage, Epoch
Middle Ordovician: North America.
Original reference: A. W. Grabau, 1909, Jour. Geology, v. 17, no. 3;
E. O. Ulrich, 1911. Geol. Soc. America Bull,, v. 22.
Sce Chazy Group or Limestone.

Cheaha Sandstone Member (of Talladega Slate)?

Cheaha Quartzite Member (of Talladega Series)

Paleozoic(?) : HEastern Alabama.

Original reference: Charles Butts, 1926, Alabama Geol. Survey Special
Rept. 14, p. 54, 58, map.

R. H. Griffin, 1951, Alabama Geol. Survey Bull. 63, p. 28-30. Described in
the Hillabee area where Talladega series is divided into Cheaha quart-
zite, Brin slate, and a group of quartzites, phyllites, and slates lying
below, between, and above the two members. Maximum thickness of
quartzites about 2,600 feet; variations in thickness caused in part by
folding and thrust faulting. Upper limit of Cheaha placed at point in
section where phyllite becomes dominant rock type owing to the marked
diminution in number and thickness of the quartzite beds; boundary is
expressed topographically by the generally well-defined eastern base
of Talladega-Rebecca Mountain.

Named from fact that Cheaha Mountain, Clay County, is formed by the
sandstone.

Checkerboard Limestone (in Pleasanton Group)
Checkerboard Limestone (in Skiatook Group)

Checkerboard TLimestone Member (of Coffeyville Formation)®

Pennsylvanian ( (Missouri Series) : Northeastern and central Oklahoma,
and southern Kansas.
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Original reference: L. L. Hutchinson, 1911, Oklahoma Geol. Survey Bull.
2, p. 151-164.

R. C. Moore and others, 1937, Kansas Geol. Soc. Guidebook 11th Ann.
Field Conf., p. 40 (table), 42. Rank raised to formation in Skiatook
group. Overlies Seminole sandstone; underlies Coffeyville shale
(restricted).

M. C. Oakes and J. M. Jewett, 1943, Am. Assoc. Petroleum Geologists Bull.,
v. 27, no. 5, p. 634 (fig. 1), 638-639. Geographically extended into south-
ern Kansas where it overlies Hepler sandstone.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 91. In
Kansas, included in Pleasanton group; underlies shales below Knobtown
sandstone. Thickness ranges from featheredge to about 6 feet.

M. C. Oakes, 1959, Oklahoma Geol. Survey Bull. 81, p. 16-17. Name Checker-
board seems to have crept into general usage without formal definition.
Hutchinson (1911) made reference to it by name. Smith (1914, U.S.
Geol. Survey Bull. 541) used name without describing it, Fath and
Emery (1917, Oklahoma Geol. Survey Bull. 35) described the Checker-
board and designated type exposure. Checkerboard limestone in Creek
County [this report] is single bed about 2% feet thick. Conformably
overlies Seminole formation; conformably underlies Coffeyville forma-
tion. Skiatook group.

Type locality : Exposures along Checkerboard Creek in T. 15 N., R. 11 E.,
Washington County, Okla.

Chediski White Sandstone Member (of Troy Quartzite)?
Middle Cambrian: Central eastern Arizona.
Original reference: F. F. Burchard, 1931, U.S. Geol. Survey Bull. 821-C.
Age currently considered by U.S. Geological Survey to be Middle Cambrian.
Forms cliff on northeast face of Chediski Mountain, Fort Apache Indian

Reservation. )

Chehalis Formation®

Miocene, lower: Southwestern Washington.

Original reference: C. E. Weaver, 1912, Washington Geol. Survey Bull. 15,
p. 10-22,

C. B. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p.
100. As a result of later studies, Chehalis formation has been abandoned
as a stratigraphic name.

Named for Chehalis River in Chehalis, Grays Harbor County.
Chehalis Sandstone®
Eocene: Southwestern Washington.
Original reference: A. C. La\\;son, 1894, Am. Geologist, v. 13, p. 436-437.
In vicinity of Chehalis, Lewis County.
Chelan (batholithic) Complex
Chelan Granodiorite*
Upper Jurassic(?): Central Washington.
Original reference: A. C. Waters, 1932, Jour. Geology, v. 40, no. 7, p. 605.

J. D. Barksdale, 1948, Northwest Sci.,, v. 22, no. 4, p. 165. Northeastern
contact of Chelan batholithic complex makes straight line N. 40°-45° W.
across Methow quadrangle from near its southeast corner. Granitic
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rocks of complex can be traced southwest into area mapped by Waters
(1932) as Chelan granodiorite. Detailed study of granitic rocks was not
made in quadrangle, but some samples revealed that rock is true biotite
granodiorite of medium grain and quite different from typical basic
granodiorite described by Waters. Waters assigned Chelan granodiorite
of type area to Jurassic(?). Some granite rocks of Chelan complex in
Methow quadrangle apparently cut formations as young as Upper
Cretaceous.

Named from Chelan Mountains, Chelan County, where it is typically
exposed.

Chelsea Sandstone Member (of Senora Formation or Cabaniss Formation)
Chelsea Sandstone Lentil (of Cherokee Formation)*

Chelsea Sandstone Member (of Scammon Formation)

Pennsylvanian (Des Moines Series): Northeastern Oklahoma, south-
eastern Kansas, and southwestern Missouri.

Original reference: G. C. Clark and C. L. Cooper, 1927, Oklahoma Geol.
Survey Bull. 40-H, fig. 3.

W. V. Searight and others, 1953, Am. Assoc. Petroleum Geologists Bull., v.
37, no. 12, p. 2748 (fig. 1). Included in Scammon formation (new) above
Tiawah limestone.

W. B. Howe, 1956, Kansas Geol. Survey Bull. 123, p. 53, 57-58, 59. In
Scammon formation. Present in exposures in strip mines in Crawford
County, Kans.,, and Barton County, Mo.. where in many areas it rests
upon an erosion surface extending down through lower beds and locally
through the Tiawah limestone and underlying Tebo coal. Typically a
gray to brown very fine grained micaceous finely to coarsely crossbedded
sandstone. Thickness 5 to 30 feet.

J. V. A, Trumbull, 1957, U.S. Geol. Survey Bull. 1042-J, pl. 16. Shown
on correlation chart as sandstone member near base of Senora forma-
tion. The Cherokee formation of former usage in northeastern Oklahoma
included rocks from the McAlester through the Senora formation.

J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas:
Kansas Geol. Survey. Member of Cabaniss formation in Kansas.

Forms prominent escarpment from upper branches of Whiteoak Creek,
thence south and west to Chelsea, Rogers County, Okla.

Cheltenham Clay Member (of Spoon Formation)
Cheltenham Fire Clay*

Cheltenham Formation (in Cherokee Group)
Pennsylvanian: Missouri and Illinois.

Original reference: H. A. Wheeler, 1896, Missouri Geol. Survey, v. 11, 1st
ser., p. 247. .

H. 8. McQueen, 1943, Missouri Geol. Survey and Water Resources, v. 28,
2d ser., p. 39-71, pl. 6. Rank raised to formation Cherokee group. Made
up of three distinct clays: lower, very dark or fairly dark, black, brown,
or gray semiflint and flint fire clay; middle, light-gray fairly hard semi-
plastic clay, 6 to 20 feet thick; and upper, light- to dark-gray plastic
clay, 0 to 15 feet. Overlies Graydon formation ; underlies Loutre forma-
tion (new).
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R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p.
33, 46 (table 1). Name Cheltenham clay member of Spoon formation
(new) is applied locally to dominantly clay unit that is composite of
several underclay members. Stratigraphic range varies from place to
place. In southwestern Illinois, occurs above DeKoven coal member
(new) ; in western Illinois, occurs above Browning sandstone member.

Named for fire-clay seam in Cheltenham district in southern part of St.
Louis, Mo.

Chemard Lake Lignite Lentil (of Naborton Formation)

Paleocene (Midway) : Northwestern Louisiana.

D. P. Meagher and L. C. Aycock, 1942, Louisiana Dept. Conserv. Geol.
Pamph. 3, p. 13, 14. Lentil at top of Naborton formation.

G. E. Murray, 1948, Louisiana Dept. Conserv. Geol. Bull. 25, p. 98-100, pl. 4.
Consists of lignite and lignitic clays that interfinger and mutually replace
each other or are both replaced by other sediments in upper part of
Naborton. Maximum thickness 10 feet. Limited at top by basal sands of
Dolet Hills member of Logansport formation.

Type locality : One mile northwest of Chemard Lake at Coal Bed Springs
in bluffs facing Dolet Brake and Dolet Bayou, in NW4 sec. 3, T. 11 N,,
R. 11 W., 2% miles southwest of Evelyn and 2 miles northwest of Ram-
bin’s store, De Soto Parish. Has been traced around outcrop area of
Naborton formation from Chemard Lake to Rockdale.

Chemehuevi Formation

Chemehuevi Gravel

Pleistocene : Western Arizona and southeastern Nevada.

Original reference: W. T. Lee, 1908, U.S. Geol. Survey Bull. 352, p. 18.

C. R. Longwell, 1936, Geol. Soc. America Bull., v. 47, no. 9, p. 1443-1450.
Chemehuevi formation consists chiefly of sand, silt, and clay. Strongly
unconformable on the old river gravels.

C. R. Longwell, 1946, Am. Jour. Sci., v. 244, no. 12, p. 820 (fig. 2), 827.
Although sediments are unconsolidated and easily eroded, hundreds
of remnants lie at various levels along the valley below the Grand
Canyon.

Named for Chemehuevi Valley, south of The Needles, along the Colorado
River, Mohave County, Ariz.

Chemehuevis Formation
See Chemehuevi Formation.

Chemung Formation?!
Chemung Formation (in Conneaut Group or Seneca Group)

Chemung Stage

Upper Devonian: New York, western Maryland, Pennsylvania, and Virginia.

Original reference: J. Hall, 1839, New York Geol. Survey 3d Rept., p. 322-
326.

Bradford Willard, 1939, Pennsylvania Geol. Survey, 4th ser., Bull. G-19, p.
246, 247. Group, in south-central New York and adjacent Pennsylvania,
consists of Cayuta formation and Wellsburg formation with Fall Creek
conglomerate locally at top.
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Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 322-333.
Chemung, except where removed by erosion on the anticlines, persists
throughout full width of Appalachian Valley northwest of Little North
Mountain in Virginia and West Virginia, and in the continuation of that
belt southwest to vicinity of New River. Approximate thickness 2,000
feet in its full development in Appalachian Valley. In West Virginia,
thins out entirely near Narrows of New River. In Virginia, overlies
Brallier shale; underlies Hampshire (Catskill) formation.

G. A. Cooper and others, 1942, Geol. Soc. America Bull, v. 53, no. 12, pt. 1,
p. 1734, chart 4. Devonian subdivided into 10 stages that represent group-
ing of formations on faunal and paleogeographic basis. Group term
Chemung is elevated to stage rank becanse of widespread and distinctive
character of its fossils. Stage has same limits that Chadwick (1935, Am.
Mid. Nat., v. 16, no. 6) gave to group. Chemung stage follows Finger
Lakes stage (new) and is followed by Cassadaga (new) stage.

Charles Butts, 1945, U.S. Geol. Survey Geol. Atlas, Folio 227. Formation
described in Hollidaysburg and Huntingdon quadrangles, Pennsylvania,
where it is 2,400 to 3,500 feet thick. Includes Piney Ridge sandstone,
Allegrippis sandstone, and Saxton conglomerate members. Overlies Bral-
lier shale; underlies Hampshire formation.

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources
[Rept.] Washington County, p. 91-92; T. W. Amsden, 1951, Maryland
Dept. Geology, Mines and Water Resources [Rept.] Washington County,
p. 99 (table 4), 122. Uppermost member of Jennings formation. Overlies
Parkhead member; underlies Catskill formation.

I. H. Tesmer, 19354, Hobbies, v. 35, no. 2, p. 30, 31. Oldest rocks in Chautau-
qua County, N.Y., are assigned to Seneca group. The group is divided into
four formations, youngest of which is Chemung. The Chemung in turn is
divided into three formations; the two youngest, Angola shale and Han-
over shale are exposed in Chautauqua County. Pipe Creek shale included
in Hanover shale. Thickness about 340 feet. Underlies Dunkirk shale
member of Canadaway group.

I. H. Tesmer, 1955, New York State Mus, Sci. Service Circ. 42, p. 10 (fig. 1).

- Chemung formation includes Wiscoy mernber in some areas and Hanover
member in others.

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) :
Pennsylvania Geol. Survey, 4th ser. Conneaut group includes “pink rock”
of drillers and “Chemung” and “Girard” formations of northwestern
Pennsylvania.

Named for occurrence in valley of Chemung River and in town of Chemung,

- Chemung County, N.Y.

Chenango Sandstone Member (of Skaneateles Formation)
Middle Devonian: Central New York.
) G. A. Cooper, 1941, Washington Acad. Sei. Jour., v. 31, no. 5, p. 180. Pro-
posed to replace Colgate sandstone of Cooper, 1930 (not Calvert, 1912).

G. A. Cooper and others, 1942, Geol. Soc. America Bull,, v. 53, no. 12, pt. 1,
chart 4. Correlation chart shows Chenango sandstone above Butternut
shale and below Stone Mill limestone. Middle Devonian.

[G. A. Cooper], 1955, in New York State Geol. Assoc. [Guidebook] 27th Ann.

Mtg., p. 10, 11. Uppermost member of formation. Grades downward into
Butternut member. Thickness 60 feet.
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Type section: Quarry at top of hill just south of buildings on Colgate Uni-
versity campus and overlooking Chenango Valley to northwest, Hamilton
County.

Cheneyan Stage

Paleocene: California.

P. P. Goudkoff, 1945, Am. Assoc. Petroleum Geologists Bull., v. 29, no. 7, p.
960 (table 1), 967-982, 1005. A stage, based on a foraminiferal assem-
blage. Comprises beds below base of Martinez and top of typical Moreno
shale, Occurs above Upper Cretaceous Ciervian stage (new).

Occurs in Great Valley in both surface and subsurface. Named from Jergins
0il Co.’s Cheney Ranch Well 1, sec. 29, T. 14 S., R. 13 E. [Fresno County].

Cheney Gulch Granite

Precambrian: West-central Arizona.

C. A. Anderson, E. A, Scholz, and J. D. Strobell, Jr., 1955, U.S. Geol. Survey
Prof. Paper 278, p. 1, 19-20, pl. 3. Fine- to medium-grained biotite granite
with a hypidiomorphic granular texture. Occurs as small masses intru-
sive into Lawler Peak granite (new). Intrudes Hillside mica schist
(new). .

Largest outcrops lie in a belt 1 mile long and nearly one-half mile wide in
upper part of Mineral Creek basin. Named from exposures along west
bank of Cheney Gulch, a tributary to Mineral Creek, Bagdad area,
Yavapai County.

Chengwatana Series' .

Precambrian (Keweenawan) : Eastern Minnesota.

Original reference: C. W. Hall, 1900, Am. Assoc. Adv. Sci. Proc., v. 49, p.
191.

Crops out on Snake River at Chengwatana, Pine County.

Chepultepec Dolomite! (in Knox Group)

Chepultepec Formation

Lower Ordovician: Northern Alabama, Georgia, eastern Tennessee, western
Virginia, and southern West Virginia.

Original reference: E. O. Ulrich, 1911, Geol. Soc. America Bull,, v. 22, p.
549, 638-640, pl. 27.

W. P. Woodward, 1939, West Virginia Geol. Survey [Rept.], v. 12; p. 9, 10—~
11. Discussed with Cambro-Ordovician limestones. In northeastern belt,
overlies Conococheague formation; underlies middle Beekmantown, or
Canadian (Nittany dolomite). Included in or represents, what has been
mapped as Stonehenge member of Beekmantown group.

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 56 (table §),
57-58, pt. 1, pls. Included in Knox group. Underlies Longview dolomite ;
overlies Copper Ridge dolomite. Consists largely of well-bedded fairly
light mostly fine- to medium-grained dolomite, much of it slightly silty;
thin layers of dark dolomite; dark bluish aphanitic limestone prominent
in upper part in southeastern belts. Thickness commonly 700 to 750 feet.

A. T. Allen, 1953, Georgia Geol. Survey Bull. 60, p. 185-186. Geographically
extended into Georgia where it is referred to as formation. Near Grays-
ville, Catoosa County, approximately 1,400 feet thick, only upper 153 feet
measured. Overlies Copper Ridge formation; underlies Longview forma-
tion.
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R. L. Miller and J. O. Fuller, 1954, Virginia Geol. Survey Bull. 71, p. 47-54,
pls. Dolomite described in Rose Hill district where it forms roughly
parallel belts on opposite sides of axis of Powell Valley anticline. Two-
fold division apparent in all sections: lower or sandy member and upper
or argillaceous dolomite member. Thickness 697 to 776 feet. Overlies
Copper Ridge dolomite ; underlies Longview dolomite.

W. B. Brent, 1960, Virginia Div. Mineral Resources Bull. 76, p. 11 (table
1), 26-29. Thickness 266 to about 500 feet in Rockingham County. Over-
lies Conococheague limestone; underlies Beekmantown formation.

Named for exposures near Chepultepec, Blount County, Ala., 30 miles north-
east of Birmingham.

Chequamegon Sandstone! (in Bagyfield Group)

Precambrian: Northwestern Wisconsin.

Original reference: F. T. Thwaites, 1912, Wisconsin Geol. Nat. History
Survey Bull. 25, p. 33.

S. A. Tyler and others, 1940, Geol. Soc. America Bull.,, v. 51, no. 10, p. 1479,
1481. Uppermost formation in Bayfield group. Thickness 1,000 feet. Over-
lies Devils Island sandstone.

G. 0. Raasch, 1950, Illinois Acad. Seci. Trans., v. 43, p. 147. Examination
of evidence on which Thwaites established his Chequamegon formation
reveals that his Chequamegon brownstone formation is none other than
Port Wing brownstone member (new) of Orienta formation repeated by
faulting. Contact of Chequamegon formation with the supposedly under-
lying Devils Island formation is reported by Thwaites only from type
locality, Devils Island. The beds here that he [Thwaites] considers to
be Chequamegon, he assigns to basal Chequamegon. Suggested in present
report that these basal beds are Devils Island formation rather than the
Chequamegon brownstone and that a fault contact lies offshore to the
south and there separates the Devils Island from the brownstone that
forms southern islands of Apostle group. Chequamegon formation is
dropped from Bayfield group.

Named from exposures on Chequamegon Bay.

tCheraw Cobbles'
Pliocene(?) and Pleistocene : Northeastern South Carolina.

Original references: E. Sloan, 1905, South Carolina Geol. Survey geognostic
- map of South Carolina, advance copies, published in 1908 in South Caro-
lina Geol. Survey, ser. 4, Bull. 2; 1907, Summary of mineral resources of
South Carolina, p. 12, 20. -
Named for development around Cheraw, Chesterfield County.

tCherokee Limestone®
Cambrian (probably lower) : Northwestern South Carolina.
Original reference: E. Sloan, 1908, South Carolina Geol. Survey, ser. 4,
Bull. 2, p. 432.
+Cherokee Limestone!
Mississippian : Southeastern Kansas and southwestern Missouri.

Original reference: W. P. Jenney, 1893, Am. Inst. Mining Engrs. Trans., v.
22 (author’s ed. August 1893), p. 178, 186, 191-202.

Named for Cherokee County, Kans.



746 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Cherokee Shale! or Group

Pennsylvanian (Des Moines Series) : Eastern Kansas, southwestern Iowa,
western Missouri, and southeastern Nebraska.

Original reference : B. Haworth and M. Z. Kirk, 1894, Kansas Univ. Quart.,
v. 2, p. 105-106.

W. G. Pierce and W. H. Courtier, 1937, Kansas Geol. Soc. Guidebook 11th
Ann. Field Conf., p. 17; 1938, Kansas Geol. Survey Bull. 24, p. 33-35,
fig. 2. Cherokee shale, southeastern Kansas, includes Little Cabin sand-
stone member near base. Bluejacket sandstone member near middle, and
Breezy Hill limestone member (new) at top. Thickness about 425 feet.
Overlies Mississippian limestone ; underlies Fort Scott limestone.

G. E. Abernathy, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field Conf.,
p. 18-23; 1938, Kansas Acad. Sci. Trans., v. 41, p. 193-195. Group in
southeastern Kansas subdivided into 15 formations or cyclothems (cyclic
formational units) as follows (ascending) : Riverton, Neutral, Columbus,
Bluejacket, Knifeton, Weir-Pittsburg, Pilot, Scammon, Mineral, Fleming,
Coalvale, Croweburg, Ardmore, Bevier, and Mulky.

H. S. McQueen, 1943, Missouri Geol. Survey and Water Resources, 2d ser.,
v. 28, p. 29-92. pls. 5, 6, measured sections. Group, as defined in this
report, is composed of several new formations. Names of well-known coal
beds have been used in order to reduce to minimum the introduction of
new names. Sequence (ascending) unnamed shale and sandstone of local
occurence, Graydon formation, Cheltenham, Loutre (new), Tebo (new),
Ardmore, Bevier, and Lagonda. Group is restricted by removal of Squirrel
sandstone which is placed in overlying Henrietta group.

R. C. Moore and others, 1944, Geol. Soc. America Bull,, v. 55, no. 6, chart 6
(column 31). Correlation chart shows that group in Iowa includes Mun-
terville and Seahorne limestones.

R. C. Moore, 1949, Kansas Geol. Survey Bull. 83, p. 37-47. Group is defined
to include all strata from base of Pennsylvanian north of Kansas-
Oklahoma line to base of Fort Scott limestone. In Kansas, comprises 16
cyclothems. Classification is modified from that of Abernathy (1937) in
that Croweburg and Ardmore are combined into Ardmore cyclothem;
Stice cyclothem (new) occurs above the Bevier ; term Mulky is discarded
and terms Breezy Hill and Blackjack Creek are used.

T. R. Beveridge, 1951, Missouri Geol. Survey and Water Resources, v. 32, 2d
ser., p. 51-55, pl. 11. Cherokee group, in Weaubleau Creek area, comprises
Dederick subgroup (undifferentiated) and Graydon formation. Overlies
Burlington formation; underlies Tertiary(?) unconsolidated upland
gravels.

W. B. Howe, 1951, Am. Assoc. Petroleum Geologists Bull, v. 85, no. 9, p.
2087. Formation in northern Oklahoma includes (ascending) older Penn-
sylvanian units, Little Cabin sandstone, Bluejacket sandstone, Broken
Arrow coal, Verdigris limestone, sandstone (Squirrel sand), Iron Post
coal, Kinnison shale (new), and Breezy Hill limestone members.

A. G. Unklesbay, 1952, Missouri Geol. Survey and Water Resources, 2d ser.,
v. 33, p. 68-90. McQueen defined top of the Cherokee as the base of
Squirrel sandstone, but this boundary is not now recognized by Missouri
Geological Survey. Cherokee is defined as extending from base of Penn-
sylvanian to base of Fort Scott.

M. C. Oakes, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 6, p.
1523-1526. Rocks of Krebs and Cabaniss groups (both new) are nearly
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but not quite the same, stratigraphically, as Cherokee rocks of south-
eastern Kangsas. Hartshorne sandstone and possibly some lower McAlester
rocks are older than any Cherokee rocks of Kansas; Thurman sand-
stone, Stuart shale, and lower part of Senora formation are probably not
represented in Cherokee rocks of Kansas because of progressive north-
ward overlap in post-Boggy rocks. Otbherwise the Krebs and Cabaniss
rocks are equivalent to Cherokee rocks of Kansas.

"W. V. Searight, 1953, Am. Assoc. Petroleum Geologists Bull, v. 37, no. 12,
p. 2747-2749. In reclassification of Desmoinesian (Pennsylvanian) of
northern midcontinent, term Cherokee is replaced by Krebs and Cabaniss
groups.

W. B. Howe, 1956, Kansas Geol. Survey Bull. 123, 132 p. Term Cherokee
readopted for Kansas and Missouri. Krebs and Cabaniss relegated to
subgroup status. Cherokee subdivided into (ascending) Riverton,
Warner, Rowe, Dry Wood, Bluejacket, Seville, Weir, Tebo, Scammon,
Mineral, Robinson Branch, Fleming, Croweburg, Verdigris, Bevier,
Lagonda, Mulky, and Excello formations. Underlies Marmaton group.

J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas:
Kansas Geol. Survey. Chart shows thaf group in Kansas includes Krebs
and Cabaniss formations.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, p.
34, fig. 5. Section between base of Marmaton group to top of Mississippian
system is designated Cherokee group. Although this may include a part
of either the Atoka or Morrow series, Iowa Geological Survey has not
differentiated them. Other States have further subdivided the Cherokee
in Krebs-Cabaniss subgroups. Mulky coal, Bedford coal, Bevier coal,
Ardmore limestone, and Whitebreast coal have been recognized.

Named for exposures in Cherokee County, Kans.

tCherokee Slates®
Lower Cambrian: Western North Carolina.
Original reference: W. C. Kerr, 1869, North Carolina Geol. Survey Rept.
2, p. 13-35.
Named for development in Cherokee County, along Valley River.
Cherric period*
Precambrian : Montana.
Original reference: C. R. Keyes, 1926, Pan-Am. Geologist, v. 46, p. 207.

Cherry shale*
Lower Ordovician: Eastern Nevada.
Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 53, 78.
Fully exposed on Cherry Creek,. north of Ely, White Pine County.

Cherry Canyon Formation (in Delaware Mouantain Group)
Lower Permian (Guadalupe Series): Western Texas and southern New
Mexico.

P. B. King in R. K. DeFord and E. R. Lloyd, 1940, Am. Assoc. Petroleum
Geologists Bull,, v. 24, no. 1, p. 4 (fig. 2), 8. Delaware Mountain group
divided into (ascending) Brushy Canyon, Cherry Canyon, and Bell
Canyon formations (all new).

P. B. King in F. E. Lewis, 1941, Am. Assoc. Petroleum Geologists Bull., v. 25,
no. 1, p. 92. Subdivided into (ascending) Getaway, South Wells, and
Manzanita (new) members.
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P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, p. 579-
581 (fig. 7), pl. 2. Consists largely of sandstone with several prominent
limestone members; sandstones are fine grained, thin bedded, and finely
laminated and have straight smooth bedding planes; in lower half, ripple
marking and channeling is common feature; limestones are commonly
interbedded with the sandstones, either in nodules and thin lenticular
layers or in members that locally have considerable prominence. Thick-
ness about 1,000 feet. Overlies Brushy Canyon formation; underlies Bell
Canyon formation. Along west side of Guadalupe Mountains, members
of formation thicken northward, the intervening sandstones disappear,
and the units coalesce into a solid mass, here termed the Goat Seep
limestone.

P. B. King, 1948, U.S. Geol. Survey Prof. Paper 215, p. 38, pl. 3 [1949].
On west side of Guadalupe Mountains, upper three-fourths of Cherry
Canyon interfingers with the Goat Seep; lower fourth persists as a layer
of sandstone 200 or 300 feet thick; its outerop extends northward past
Cutoff Mountain into New Mexico and forms a weak sandy break in the
limestone succession.

Named for Cherry Canyon, a shallow gorge that drains eastward from Pine
Spring, south of new route of U.S. Highway 62, to a point 3 miles east of
D Ranch headquarters, where gorge joins Lamar Canyon, Culberson
County, Tex. Crops out in wide belt along crest of Delaware Mountains
and forms upper half of slope below the Capitan limestone cliffs near
Guadalupe Peak.

Cherry Canyon Schists

Precambrian: Western Utah and eastern Nevada.

R. B. Nelson, 1959, Dissert. Abs., v. 20, no. 3, p. 997. Name appears only
in stratigraphic section. Thickness over 3,000 feet. Underlies unnamed
metaquartzite ; overlies Trout Creek schists (new).

Stratigraphic section covers northern Snake Range and the Kern Mountains
in eastern Nevada and southern Deep Creek Range in western Utah.

Cherry Creek Group?
Cherry Creek Metamorphics or Gneiss

Cherry Creek Series

Precambrian: Central southern and southwestern Montana.

Original reference: A. C. Peale, 1896, U.S. Geol. Survey Geol. Atlas, Folio
24,

E. 8. Perry, 1948, Montana Bur. Mines and Geology Mem. 27, p. 2-3. Series
includes Axes Creek phase (new) in area of Axes Creek, Beaverhead
County.

BE. W. Heinrich, 1948, (abs.) Geol. Soc. America Bull, v. 59, no. 12, pt. 2,
p. 1329. Cut by Blacktail granite gneiss (new).

B. W. Heinrich, 1949, Montana Bur. Mines and Geology Mem. 30, p. 6-8.
Thickness of series about 30,000 feet in southern end of Ruby Range;
contains seven main marble horizons. Younger than Pony series.

A. M. Hanson, 1952, Montana Bur. Mines and Geology Mem. 33, p. 20, 27, 29,
34. South of line connecting Melrose, Whitehall, Three Forks, and Liv-
ingston, series underlies Flathead sandstone.

Robert Scholten, K. A. Keenmon, and W. O. Kupsch, 1955, Geol. Soc.
America Bull,, v. 66, no. 4, p. 350-351, pl. 1. Group described and mapped
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in Lima region, Montana. Intruded by Dillon granite gneiss (term re-
places Blacktail granite gneiss, preoccupied). Stratigraphic relations be-
tween Pony group and Cherry Creek not clear in this area.

R. R. Reid, 1957, Montana Bur. Mines and Geology Mem. 36, p. 4-7, 14, geol.
map. Metamorphics and gneiss mapped and described in Tobacco Root
Mountains. Within map area, Cherry Creek and Pony metamorphics are
separated by a seemingly continuous greenish quartzite layer with only
small isoclinal folds present within it. Foliation in Cherry Creek meta-
morphics appears to be everywhere parallel to that in Pony metamorphics
in vicinity of contact. Discordance suggested by Tansley and Schafer
(1933, Montana Bur. Mines and Geology Mem. 9) not observed. Most
significant structural fact is that Cherry Creek metamorphics dip beneath
Pony metamorphics. Unless some kind of large scale structural overturn-
ing has occurred, Cherry Creek metamorphics in Tobacco Root Mountains,
are older than Pony metamorphics (in range in which their type locality
has been defined). This is contrary to generally accepted opinion.

First described in vicinity of Cherry Creek, southwestern corner Three
Forks quadrangle.

Cherry Creek Member (of Venango Formation)

Upper Devonian (Conewangan) : Southwestern New York.

I. H. Tesmer, 1954, Dissert, Abs., v. 14, no. 12, p. 2317, 2318. Name proposed
for succession of gray siltstones and shales which pverlie Panama con-
glomerate member.

Occurs in Cherry Creek quadrangle.

Cherry Mound shale

Cretaceous: Northeastern Texas.

F. B. Lozo, 1951, Fondren Sci. Ser. 4, p. 74. Exposures of post-Grayson clay
or shale of Bergquist (1949, U.S. Geol. Survey Oil and Gas Inv. Prelim.
Map 98) in Grayson County at Pawpaw Branch and along Rock Creek
in northwestern part of county, near Pottsboro cutoff railroad underpass
of M. K. & T., at type locality of foraminifera Flabellammina denisonensis
in city of Denison, and in branch of Choctaw Creek north of Cherry
Mound, northeastern Grayson County, are believed to be contemporaneous
and as such are informally called Cherry Mound shale. Evidence indi-
cates this shale is Buda equivalent.

Cherry Ridge Conglomerate' (in Cherry Ridge Group)

Upper Devonian or Mississippian: Northeastern Pennsylvania.
Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, p. 64.

‘Caps Collins high knob just west of Cherry Ridge post office, Wayne County.
Cherry Ridge Group'
Cherry Ridge Redbeds (in Catskill facies group)

Upper Devonian: Northeastern Pennsylvania.

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, P. 64.

Bradford Willard, 1936, Geol. Soc. America Bull., v. 47, no. 4, p. b77-581.
Cherry Ridge red beds applied to dominantly red succession of somewhat
varied lithology which separates Elk Mountain and Honesdale sandstones.
Unit discussed gnder heading of Catskill facies group.

774-954—vol. 1—66——48
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Bradford Willard and R. E. Stevenson, 1950, Am. Assoc. Petroleum Geolo-
gists Bull.,, v. 34, no. 12, p. 2272. Sequence lists Cherry Ridge red shale,
275 feet thick, in interval between Honesdale and Elk Mountain sand-
stones.

‘Well exposed near Cherry Ridge post office, Wayne County.
Cherry Ridge Limestone® (in Cherry Ridge Group)

Upper Devonian or Mississippian: Northeastern Pennsylvania.

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, p. 65-66.

Extends over large part of Wayne County. Probably named from Cherry
Ridge post office.

Cherry Ridge Red Shale' (in Cherry Ridge Group)

Upper Devonian or Mississippian: Northeastern Pennsylvania.

Original reference: I. C. White, 1881, Pennsylvania Geol. Survey Rept.
Gs, Pp. 66.

Probably named from Cherry Ridge post office, Wayne County.

Cherry Ridge Sandstone' (in Cherry Ridge Group)

Upper Devonian or Mississippian: Northeastern Pennsylvania.

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, Pp. 64.

Forms a conspicuous rock ledge at hundreds of places in all parts of Wayne
County. Probably named from Cherry Ridge post office, Wayne County.

Cherry Ridge Shales' (in Cherry Ridge Group)

Upper Devonian or Mississippian : Northeastern Pennsylvania.

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, p. 64.

Probably named for Cherry Ridge post office, Wayne County.

Cherryvale Shalet (in Kansas City Group)
Cherryvale Shale (in Skiatook Group)
Cherryvale Shale Member (of Kansas City Formation)*

Pennsylvanian (Missouri Series) : Eastern Kansas, southwestern Iowa,
northwestern Missouri, and southeastern Nebraska.

Original reference: E. Haworth, 1898, Kansas Univ. Geol. Survey, v. 3, p.
4748, 102.

R. C. Moore and others, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field
Conf., p. 40 (table), 42. Included in Skiatook group. Occurs between
Dennis limestone below and Drum (equivalent to Dewey) limestone
above. Precisely equivalent to Nellie Bly formation (Gould, 1925, from
unpub. ms. of D. W. Ohern) of northeastern Oklahoma, which by mis-
understanding of section near Coffeyville was formerly thought to be an
expansion of shale equivalent to part of Drum of Kansas. Thickness
about 90 feet at Cherryvale; 10 feet or less west of Coffeyville; south-
ward increases to about 125 feet east of Bartlesville and to more than
300 feet in latitude of Tulsa.

J. R. Clair, 1943, Missouri Geol. Survey and Water Resources, 2d ser., v. 27,
pl. 1. Columnar section, Jackson and Cass Counties, Mo., shows Cherry-
vale shale, in Kansas City group, comprises (ascending) Fontana shale,
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Block limestone, Wea shale, and Westerville limestone members. Overlies
Dennis limestone ; underlies Chanute shale.

R. C. Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey Bull.
52, p. 191. South of Linn County, where Westerville and Block limestones
have not been identified, the interval between the Drum and Winterset
limestones is known as Fontana-Quivira or Cherryvale shale. Near
Cherryvale, unit comprises about 60 feet of bluish-gray silty shale con-
taining layers of blue dense limestone near top.

R. C. Moore, 1948. Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, p.
2030, 2031 (fig. 4). Cherryvale formation (shale), at type locality, con-
sists entirely of shale, but farther north there are persistent limestones
(Block, Westerville) that extend into Jowa and Nebraska. Formation, as
recognized by interstate agreement of Geological Surveys of Iowa,
Kansas, Missouri, Nebraska, and Oklahoma, May 1947, comprises (ascend-
ing) Fontana shale, Block limestone, Wea shale, Westerville limestone,
and Quivira shale members. Overlies Dennis formation ; underlies Drum
limestone. Kansas City group. Classification of Missourian strata in
northern Oklahoma diverges from interstate usage.

T. I.. Welp, L. A. Thomas, and H. R. Dixon, 1957, Towa Acad. Sci. Proc., v.
64, p. 418 (fig. 1), 420-421. Thickness of formation about 243 feet in
Madison and Adair Counties, Towa. Comprises (ascending) Wea-Fontana
members, Westerville limestone, and Quivira shale members. -Overlies
Dennis formation; underlies Drum formation. Kansas City group.

H. G. Hershey and others, 1960, Jowa Highway Research Board Bull. 15,
p. 27, fig. 5. Comprises (ascending) Fontana shale, Block limestone, and
Wea shale members. Members not differentiated in Madison County but
tentativelyo identified in Crescent quarry, Pottawatamie County. Forma-
tion in Madison County consists of thinly bedded dark-gray shale with
several thin beds of dense dark-blue-gray fossiliferous limestone. Derbyia
and Chonetes abundant, latter occurring in such large numbers as to
form thin coquinalike zones. Thickness about 9 feet. Underlies Wester-
ville limestone ; overlies Dennis limestone.

Named for exposures in vicinity of Cherryvale, Montgomery County, Kans.

Cherry Valley Limestone Member (or Marcellus Shale)?

Middle Devonian: Central and east-central New York.

Original reference: J. M. Clarke, 1903, New York State Mus. Handb. 19,
chart.

G. A. Cooper, 1941, Washington Acad. Sci. Jour., v. 31, no. 5, p. 179-180.
West of Onesquethaw Creek limestones of the Stony Hollow member
(new) of Marcellus become the Cherry Valley limestone as exposed in
Stony Creek, Schoharie Valley.

L. V. Rickard, 1952, Am. Jour. Sci., v. 250, no. 7, p. 511-522. Overlies Union
Springs member; underlies Chittenango shale. Thickness at type sec-
tion 4% feet; 14 to 25 feet in Berne quadrangle. This study shows Cherry
Valley limestone extends farther east than was previously known. It
was found at 19 new localities in Schoharie and Albany Counties.

Type section: Cox’s Ravine, three-fourths mile northwest of Cherry
Valley, Otsego County.

Cherryville Quartz Monzonite

Mississippian(?) to Permian(?): Western North Carolina and western
South Carolina.
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W. R. Griffitts and W. C. Overstreet, 1952, Am. Jour. Sci., v. 250, no. 11, p.
783-786, 787. A monazite-free rock in which three varieties have been
recoghized: the commonest, a gray even-grained massive to faintly
gneissic muscovite-biotite rock; a muscovite-quartz monzonite; and a
quartz-biotite. Unit was included in Whiteside granite as mapped by
Keith and Sterrett (1931, U.S. Geol. Survey Bull. 660-D) ; hence, White-
side granite is herein restricted to area of its type locality. Considered
to be very late Paleozoic and younger than Toluca quartz monzonite
(new).

W. C. Overstreet and W. R. Griffitts, 1955, Geol. Soc. America Guidebook
1955 Ann. Mtg., p. 566. A probable Devonian age (about 285 million
years) was obtained on a sample of monazite from the Cherryville quartz
monzonite.

J. L. Stuckey, 1958, Geologic map of North Carolina (1:500,000) : North
Carolina Div. Mineral Resources. Mapped as Paleozoic.

U.S. Geological Survey currently designates the age of the Cherryville as
Mississippian(?) to Permian(?) on the basis of a study now in progress.

Named for exposures near Cherryville, Gaston County, N.C.

Chesapeake Group?

Miocene, middle and upper: Delaware, eastern Maryland, North Carolina,
and Virginia.

Original reference: N. H. Darton, 1891, Geol. Soc. America Bull, v. 2, p.
431450, map. .

C. W. Cooke, 1952, Maryland Dept. Geology, Mines and Water Resources
Bull. 10, p. 33-37. Described in Prince Georges County and District of
Columbia. Comprises (ascending) Calvert, Choptank, and St. Marys
formations. Overlaps unconformably across Eocene Nanjemoy formation
and Aquia greensand and Upper Cretaceous Monmouth formation on to
the Patapsco formation of Potomac group; overlain unconformably by
Brandywine formation or by Pleistocene sand and gravel.

L. W. Stephenson and F. S. MacNeil, 1954, Geol. Soc. America Bull.,, v. 65,

no. 8, p. 733-738. Yorktown formation geographically extended into east-
ern Maryland. [Hence, group in Maryland includes four formations as it

does in Virginia.] ’
Named for fact that strata border the Chesapeake Bay in Maryland and
Virginia.

Cheshewalla Sandstone Member (of Vamoosa Formation)

Cheshewalla Sandstone Member (of Nelagoney Formation)*
Pennsylvanian (Virgil Series) : Northeastern Oklahoma.

Original reference: D. E. Winchester, K. C. Heald and others, 1918, U.S.
Geol. Survey Bull. 686-G, p. 60-61.

W. F. Tanner, 1956, Oklahoma Geol. Survey Circ. 40, p. 12 (fig. 1), 4143,
pl. 1. Reallocated to member status in Vamoosa formation. Commonly a
buff thin-bedded to massive, crossbedded fine to very fine grained sand-
stone or siltstone. Thickness 7 to 20 feet; average 15 feet. In north-
eastern part of county, closely overlain by Bowring limestone member
(new) ; since the Bowring is commonly absent, best criteria for identify-
ing Cheshewalla is position: 60 to 100 feet below top of Labadie limestone
member ; beyond northern limit of the Labadie, the Bowring is at many
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places present 5 to 15 feet above top of Cheshewalla; overlies Tallant
formation.

Named for exposures along Cheshewalla and Nelagoney Creeks, SE¥ sec.
10, T. 25N., R. 10 E,, in east central Osage County.

Cheshire Quartzite?

Lower Cambrian: Western Massachusetts, western Connecticut, southeast-
ern New York, and southwestern Vermont. .

Original references: B. K. Emerson, 1892, U.S. Geol. Survey Hawley sheet,
that is, proof sheets of geologic maps and text intended for a geological
folio, but never completed and published in that form, although cited in
U.S. Geol. Survey Bull. 191, 1902; 1898, U.S. Geol. Survey. Mon. 29, p.
18; 1899, U.S. Geol. Survey Bull. 159. C

B. C. Jacobs, 1935, (abs.) Geol. Soc. America Proc. 1934, p. 85. In Green
Mountains, westernmost nappe is made up of Cheshire quartzite, infolded
with a fine-grained graywacke, which has been traced from Essex Junc-
tion into southern Quebec, where it is known as Gilman “quartzite.” In
Vermont, this rock has been named Brigham Hill graywacke. .

E. C. Jacobs, [1937], Vermont State Geologist 20th Rept., p. 100-101. In-
cludes Brigham Hill graywacke phase. ) .

H. E. Hawkes, Jr., 1941, Geol. Soc. America Bull, v. 52, no. 5, p. 649-
666. Concluded that roots of Taconic thrust fault most probably lie be-
tween dolomite of Pico Peak series (new) and Cheshire quartzite.

W. M. Cady, 1945, Geol. Soc. America Bull.,, v. 56, no. 5, p. 525, 526-528. In
stratigraphic succesion in west-central Vermont, Cheshire quartzite,
about 1,000 feet thick, occurs above “Mendon series” and below Dunham
dolomite. .

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, p. 12 (fig. 2), 13 (table
1), 17-18, geol. map. Thickness in Castleton atrea about 400 feet. Under-
lies Dunham dolomite; overlies Mendon series with unconformity. As
defined here, the Cheshire contains only massive pure quartzite, and sub-
jacent dark-gray quartzites and phyllites hitherto included in Cheshire
by other workers are assigned to underlying Mendon series.

P. H. Osberg, 1952, Vermont Geol. Survey Bull, 5, p. 21 (table 1), 36-38.
Thickness about 1,000 feet in Green Mountain anticlinorium. Underlies
Dunham dolomite; contact transitional; grades downward into Moosa-
lamoo member of Mendon formation; where Moosalamoo member is
absent, Cheshire rests on Forestdale member.

Typical exposures at and near Cheshire, Berkshire County, Mass.
+Cheshire Schist?
[Middle Ordovician] : Massachusetts.
Original reference: R. Pumpelly, 1894, U.8. Geol. Survey Mon. 23.
Cheshire, Berkshire County.
Chester Amphibolitel

Original references: B. K. Emerson, 1892, U.S. Geol. Survey Hawley sheet,
that is, proof sheets of geologic maps and text intended for a geologic
folio, but never completed and published in that form, although cited in
U.S. Geol. Survey Bull. 191, 1902; 1894, U.S. Geol. Survey Mon. 23, p.
29-30; 1898, U.S. Geol. Survey Geol. Atlas, Folio 50; 1898, U.S, Geol.
Survey Mon. 29, p. 78-156, pl. 34.

Named for occurrence at Chester, Mass.
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Chester Hornblendite
Age not stated: South-central Connecticut.
W. G. Foye, 1949, Connecticut Geol. Nat. History Survey Bull. 74, p. 50.

Black medium- to coarse-grained igneous rock. Crops out within an area
of Sterling gneiss for about 100 feet in a dikelike exposure.

Only outcrop is east of Saybrook State Highway and south of road leading

from village of Chester to the Chester Railroad Station, town of Chester,
Middlesex County.

fChester Sandstone®
Mississippian: Illinois and Missouri.
Original reference: G. C. Swallow, 1858, Am. Assoc. Adv. Sci. Proc., v. 11,

pt. 2, p. 5.

Named for exposures at Chester, Randolph County, Ill.

Chester Series

Chester Group'

Upper Mississippian: Illinois, Indiana, Iowa, Kentucky, Missouri, and

Tennessee.

Original reference: A. H. Worthen, 1860, Am. Assoc. Adv. Sci. Proc., v. 13,

p. 312-313.

J. M. Weller, 1939, Kansas Geol. Soc. Guidebook 13th Ann. Field Conf., p

131, 134-137. Chester series comprises (ascending) New Design, Hom-
berg, and Elvira groups (all new). Chester series everywhere overlies
Meramec strata (herein classified as group in Valmeyer series) uncon-
formably, and in Monroe County, Ill., it overlaps from the Ste. Genevieve
onto the St. Louis. Pennsylvanian strata are everywhere separated from
older beds in upper Mississippi valley by an unconformity. In south-
western Illinois, the Chester series is completely overlapped, and Penn-
sylvanian beds rest upon all formations from the Kinkaid to Ste. Gene-
vieve or possibly St. Louis limestone. -

J. M. Weller and others, 1948, Geol. Soc. America Bull, v. 59, no. 2, p.

91-196, chart 5. In standard Mississippian section, Chesterian series
comprises (ascending) New- Design, Homberg, and Elvira groups and
some post-Elvira strata. The group names introduced by Weller (1939)
have had little usage to date.” Following formations included in stand-
ard section (ascending): Aux Vases sandstone, Renault limestone,
Bethel sandstone, Paint Creek formation. Cypress sandstone, Golconda
formation, Hardinsburg sandstone, Glen Dean limestone, Tar Springs
sandstone, Vienna limestone, Waltersburg sandstone, Menard limestone,
Palestine sandstone, Clore formation, Degonia sandstone, and Kinkaid
limstone. Chesterian series follows Meramecian series.

H. H. Gray, R. D. Jenking, and R. M. Weidman, 1960, Indiana Geol.

Survey Bull. 20, p. 35-52. In southern Indiana, rocks of Chester series
have been subdivided into many formations, most of which are too
thin to map on scales ordinarily used. Since names are well established
in Indiana geologic literature, it is considered best to form mapping
units by combining formations into groups rather than to alter the
established names. In area of this report [Huron area, south-central
Indiana], exposed rocks of late Mississippian age divided into (descend-
ing) Stephensport, West Baden, and Blue River (new) groups. Bound-
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ary between Chester series and underlying Meramec series falls within
Blue River group.

Named for Chester, Randolph County, Il

Chester County Gneiss*
Precambrian(?) : Southeastern Pennsylvania.

Original reference: T. D. Rand, 1900, Philadelphia Acad. Nat. Sci. Proc.
1900, pt. 1.

Well exposed in William’s quarry, on Phoenixville Branch of Pennsylvania
Railroad near Aldham Station.
Chesterfield Group*
Upper Triassic: Bastern Virginia.

Original reference: N. S. Shaler and J. B. Woodworth, 1899, U.S. Geol.
Survey 19th Ann. Rept., pt. 2, p. 435-436.

In Richmond Basin.

Chesterfield Limestone®
Precambrian: Northern New York.
Original reference: H. L. Alling, 1918, New York State Mus. Bull. 199,
p. 114-115, fig. 25.
Adirondack Mountains.
Chesterian Series
See Chester Series.

Chestnut Sandstone Member (of Pottsville Formation)t
Lower Pennsylvanian: Central Alabama.
Original reference: C. Butts, 1910, U.S. Geol. Survey Geol. Atlas, Folio
175, p. 10.
Named for Chestnut Ridge, Jefferson County.

fChestnut Hill Schists and Gneisses®

Prgcambrian (Glenarm Series) : Southeastern Pennsylvania.

Original reference: C. E. Hall, 1881, Pennsylvania 2nd Geol. Survey Rept.
Cq> D. 24-27, map. ’

Judith Weiss, 1949, Geol. Soc. America Bull., v. 60, no. 10, p. 1691. Dis-
cussion of structure, petrology, and metamorphism of the Wissahickon
schist. Chestnut Hill schists correspond to the rocks of the garnet and
staurolite zones of this paper.

BExtends from vicinity of Chestnut Hill to Delaware County line at Bryn
Mawr.

Chestnut Ridge Sandstone
Lower Mississippian (Kinderhook) : Southwestern Pennsylvania.

W. M. Laird, 1941, Pennsylvania Topog. and Geol. Survey Prog. Rept.
126, p. 16-17. Name will probably be used, following more definitive
study of area, for unit here termed Sandstone J. Consists of massive
nonfossiliferous crossbedded sandstones with few interbedded gray
micaceous thin-bedded shales; formerly included in upper part of Pocono
formation. Thickness 142 to 700 feet. Underlies Loyalhanna limestone;
disconformably overlies Conglomerate I (Lick Run conglomerate).
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Well exposed in flanks of Chestnut Ridge in gorges of Youghiogheny
River, Fayette County, and Conemaugh River, forming border of In-
diana and Westmoreland Counties, and along Route 40 over crest of
ridge east of Uniontown, Fayette County.

Chesuncook Limestone

Silurian: North-central Maine.

Bradford Willard, 1945, Jour. Paleontology, v. 19, no. 1, p. 67-68. De-
scribed as limestone, fossiliferous in part. Total thickness about 350
feet. Part of Ripogenus [Ripogenous] series. Associated igneous in-
trusives. Age designated Silurian. Name attributed to L. W. Fisher
(written commun., 1941).

A. J. Boucot, 1954, Am. Jour. Sci., v. 252, no. 8, p. 144-148. Discussion
of stratigraphic relationships with Toppan’s Ripogenous [Ripogenus]
series, and Fisher’s Chesuncook limestone and Ripogenus volcanics.

Occurs along shore of Chesuncook Lake, Piscataquis County.

Chetoh Formation

Miocene, lower, to Pliocene, lower: Northeastern Arizona and northwestern
New Mexico.

P. W. Howell, 1959, Dissert. Abs., v. 20, no. 2, p. 641. Composed largely
of sands and silts with lenses of white, rhyolitic ash. Much of the
ash converted to montmorillonite. Younger than Zuni pebble zone
(new) ; older than Bidahochi formation.

In Chetoh country, a section of Colorado Plateau north of Little Colorado
River, extending from Zuni Uplift west to Painted Desert.
Chetopa shales®
Middle Pennsylvanian: Kansas. i
Original references: C. R. Keyes, 1931, Pan-Am. Geologist, v. 56, p. 349;
1932, v. 57, p. 217, 219, 223.
Named for railroad station near Kansas-Oklahoma line, across Grand
River from Cherokee County. -
Chewacla Marblet
Precambrian : Eastern Alabama.
Original reference: W. F. Prouty, 1916, Alabama Geol. Survey Bull. 18,
p. 94-95.

J. W. Clarke, 1952, Georgia Geol. Survey Bull. 59, p. 14. Incidental men-
tion in discussion of Hollis quartzite with which it is associated in
Alabama.

First described in vicinity of Olepika, Lee County.

Chewaucan Formation®
Pleistocene : Central southern Oregon.
Original reference: W. D. Smith, 1926, Oregon Univ. Commonwealth Rev.,
v. 8, p. 207-214.
Typically exposed along Chewaucan River in vicinity of Chewaucan Marsh,
Lake County.
Chewelah Argillite’ (in Stevens Series)
Upper Mississippian: Northeastern Washington.
Original reference: C. E. Weaver, 1920, Washington Geol. Survey Bull.
20, p. 63, map.
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K. P. McLaughlin and M. E. Simons, 1951, Jour. Paleontology, v. 25, no.
4, p. 515. Age designated as Upper Mississippian on basis of faunal
collections.

Exposed between North and South forks of Chewelah Creek and to north
and south of Chewelah, Stevens County.

Cheyenne Sandstonel

Cheyenne Sandstone Member (of Purgatoire Formation)

Lower Cretaceous: Southwestern Kansas, southeastern Colorado, and
western OKklahoma.

Original reference: F. W. Cragin, 1889, Washburn Coll. Lab. Nat. History
Bull. 2, no. 10, p. 65.

Bruce Latta, 1947, Kansas) Geol. Survey Bull. 65, p. 75-86. In Kiowa
County, Cheyenne sandstone unconforms:ably overlies Permian Whitehorse
sandstone and conformably underlies Kiowa shale. Thickness 32% to
94 feet.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) :
U.S. Geol. Survey. Mapped in Cimarron County as member of Purgatoire
formation.

T. G. McLaughlin, 1954, U.S. Geol. Survey Water-Supply Paper 1256, p. 17
(table 3), 97-99. Extended into Baca County, Colo., where it is lower
member of Purgatoire formation. Underlies Kiowa shale member; over-
lies Morrison formation. Thickness 50 to 134 feet.

Named for Cheyenne Rock at Belvidere, Kiowa County, Kans.

Chicago Formation®
Silurian (Niagaran): Northeastern Illinois.

Original reference: D. O. Taylor, 1930, Illinois Acad. Sci. Trans., v. 22,
p. 473-477.

Chicago area, Cook County.

fChicago Group'
Silurian : New York.
Original reference: E. O. Ulrich, 1911, Geol. Soc. America Bull.,, v. 22,
pl. 28.
Chicago Limestone!
Lower Mississippian: Central northern Utah.
Original reference: S. G. Olmstead, 1921, Econ. Geology, v. 16, p. 443,
452, 453.
Ophir district.

Chicago Mound Formation

Permian (Big Blue Series): Northeastern Kansas and southeastern
. Nebraska.

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 36
(fig. 14), 37. Name used for formation between West Branch shale above,
and Towle shale below. Includes (ascending) Falls City limestone,
Hawxby shale, and Aspinwall limestone. Thickness about 22 feet. Names
Falls City, Hawxby, and Aspinwall were given for what were supposed
to be members, but Moore ranked them on a cyclothemic basis as forma-
tions in Kansas. It is believed that they are members of a formation in
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Nebraska and Kansas, and formational name Chicago Mound is applied
to them.

Crops out in slopes and cuts along Highway 10, southeast of Chicago Mound,
a well-known topographic feature southwest of Maple Hill, Wabaunsee
County, Kans.

Chickachoc Chert

Chickachoe Chert Lentil (in Atoka Formation)?*
Pennsylvanian: Central southern Oklahoma.
Original reference: J. A. Taff, 1901, U.S. Geol. Survey Geol. Atlas, Folio 74.

B. H. Harlton, 1938, Am. Assoc. Petroleum Geologists Bull., v. 22, no. 7, p.
903. In extreme northwestern Ouachitz{xs, this formation [Wapanuckal,
together with the Barnett Hill formation (new), as well as the Primrose,
was erroneously designated by Taff (1902, U.S. Geol. Survey Geol. Atlas,
Folio 79) as Chickachoc chert lentils. Since proper position of beds, now
designated as Primrose, Wapanucka, and Barnett Hill, has been estab-
lished, it seems advisable to discard Chickachoc as a formational name.

T. A. Hendricks, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 66,
sheet 3. Rank raised to formation. Described in block southeast of Katy
Club fault in western part of Ouachita Mountains where it overlies
Springer formation and underlies Atoka formation. Consists of greenish
gray to tan clay shale that weathers to a tan clay and contains beds and
lenses of spiculite; where fresh, spiculite is dark bluish gray and very
hard; where weathered, resembles a coarse-grained sandstone or porous
chert. As many as 10 beds of spiculite, each more than 5 feet thick, are
present locally. In general, base of a bed of spiculite, about 10 feet thick,
is assumed to be base of formation; a bed of spiculite 20 to 50 feet thick
is present in middle part; a massive spiculite bed 30 to 120 feet thick
constitutes top member. Estimated thickness 600 feet.

Named for post office called Chickachoc in 1901 and located at or near
present station of Chockie on Missouri, Kansas, and Texas Railroad, just
east of border of Coalgate quadrangle, Atoka County.

Chickahominy Formation

Eocene, upper: Southeastern Virginia (subsurface).

J. A. Cushman and D. J. Cederstrom, 1945, Virginia Geol. Survey Bull. 67,
p- 2-3. Proposed for beds approximately 80 feet thick that consist of blue,
gray, and dull-brown clays containing a fauna of Jackson age. Overlain
by Miocene Chesapeake group; underlain by lower and middle Eocene
Pamunkey group.

Type locality : Wells 2 and 4 at Navy Mine Depot, Yorktown, York County.

Chickaloon Formationt

Eocene or Paleocene(?) : Central southern Alaska.

Original reference: G. C. Martin and F. J. Katz, 1912, U.S. Geol. Survey
Bull. 500, p. 15, 42-52, map.

T. G. Payne, 1955, U.S. Geol. Survey Misc. Geol. Inv. Map I-84. Age given
as Paleocene(?) on map legend.

F. F. Barnes and T. G. Payne, 1956, U.S. Geol. Survey Bull. 1016, p. 14-18,
pls. 1, 2.‘ Comprises between 3,000 and 5,000 feet of claystone, siltstone,
sandstone, a few thin beds of fine-grained conglomerate, and many beds
of coal in Wishbone Hill district. Underlies Wishbone formation (new) ;
in fault contact with Arkose Ridge formation (mew). Of continental
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origin and contains abundant flora that may be either Paleocene or
Bocene in age. i

Covers greater part of valley of Chickaloon River south of Castle Mountain,
Cook Inlet region.

Chickamauga Limestone?

Middle and Upper Ordovician: Eastern Tennessee, northern Alabama, north-
western Georgia, and southwestern Virginia.

Original reference: C. W. Hayes, 1891, Geol. Soc. America Bull,, v. 2, p. 143,
148.

Charles Butts, 1910, U.S. Geol. Survey Geol. Atlas, Folio 175. In north-
central Alabama, includes Attalla chert conglomerate member at base.

Charles Butts and Benjamin Gildersleeve, 1948, Georgia Geol. Survey Bull.
54, p. 1819, geol, map. In its type area, the Chickamauga includes a
number of stratigraphic units elsewhere recognized. They are named (in
descending order) and grouped into map units on accompanying geologic
map as follows: Maysville formation, Trenton limestone, Lowville lime-
stone, Lebanon limestone, Lenoir (Ridley) limestone, Mosheim limestone,
Murfreesboro limestone, and Newala limestone.

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 64-97, pls.
Mapped in eastern Tennessee. Occurs above Knox group and below
Reedsville shale. Equivalents to the east are (ascending) Lenoir lime-
stone, Holston formation, Ottosee shale, Moccasin formation, and Martins-
burg shale. Explanatory text gives detailed explanation of previous
usage of term and present status of stratigraphy of the Chickamauga.
Middle Ordovician.

R. B. Neuman, 1955, U.S. Geol. Survey Prof. Paper 274-F, p. 144-145. Dis-
cussion of Middle Ordovician rocks of Tellico-Sevier belt, eastern Ten-
nessee, and analysis of stratigraphic normenclature. Recent work indicates
that Keith’s Athens shale, Tellico sandstone, Sevier shale, and Bays sand-
stone of southeastern belt (under discussion) are equivalents of Keith’s
Chickamauga and Moccasin limestone of northwestern belts.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 53-56. Except
for Butts’ use of name Chickamauga in Alabama, term Chickamauga has
passed into disuse. Name was used so broadly throughout Southern
Appalachians that it lost its value when Middle and Upper Ordovician
limestones and shales were studied in detail.- As originally defined by
Hayes, term embraced all strata between Knox and Rockwood formations.
This included what is now known as the Murfreesboro, Lenoir, Mosheim,
Lebanon, Lowyville, Trenton, and Upper Ordovician.

Josiah Bridge, 1956, U.S. Geol. Survey Prof. Paper 277, p. 56-57. As
originally defined, Chickamauga included all limestone above Knox dolo-
mite and beneath Sevier shale (which at that time was extended to
include Martinsburg and Reedsville shales) and in this sense was used
in all folios of southern Appalachian region beginning with Hayes (1894,
Folio 2) and ending with Butts (1910, Folio 175). The Chickamauga as
mapped in the folios, included equivalents of Kingsport and Mascot for-
mations of this report [Mascot-Jefferson City zinc district, Tennessee] in
those areas in southeastern Tennessee, northwestern Georgia, and north-
eastern Alabama where they were represented by Newala limestone
(Butts and Gildersleeve, 1948). With close of folio mapping in Appala-
chian region, name Chickamauga fell into disuse, but it was revived by
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Rodgers (1953) as a convenient general term for mapping. Unit, as now
defined, includes limestone strata of Middle and Late Ordovician age.
Unit is thinnest along southeastern edge of Appalachian Valley where it
represents a very short span of time; it is thickest in sections near
Cumberland Plateau Front where it represents practically all of Middle
and Late Ordovician time. Ulrich, about 1900, began dividing Chicka-
mauga limestone into a number of formations. Some of these were
described by him in 1911 (Geol. Soc. America Bull, v. 22); others ap-
peared only as names in correlation charts; and others were names used
in note books and unpublished manuscripts. Only a few were ever ade-
quately described, and fewer still have been mapped in detail. Ulrich’s
general concept of stratigraphy of the Chickamauga limestone was given
by him in 1911; by Butts (1928, Washington Acad. Sci. Jour., v. 18, no.
37) ; and by Ulrich (1930, U.S. Natl. Mus. Proc., v. 76, art. 21). In
general, Ulrich believed that strata included in Chickamauga group con-
sisted of a few widely distributed formations at base, correlating with
formations of Black River or later age elsewhere, and a great thickness
of strata in between not equivalent to any formations elsewhere, the
so-called Blount group, wedged in middle between Chazy and Black River
beds. No complete section of the Blount has even been found, and at
present the idea that such a unit exists has been discarded. Present
theory is that a thick limestone sequence, Chickamauga limestone, devel-
oped in central and western parts of Appalachian Valley of east Tennes-
see and adjacent states and that this grades laterally southeastward into
a complementary shale and sandstone sequence, the Sevier shale and
higher formations, developed along the southeastern side of valley. The
two sequences intertongue in a central belt, and by close of Middle Ordo-
vician time ghale depo~sitiou had lapped westward almost completely
across the valley. In Mascot-Jefferson City district, the Chickamauga
limestone—the Middle Ordovician limestone sequence—is made up of
three units originally classed as formations: Mosheim limestone, Lenoir
limestone, and Holston marble. In present report, the Mosheim is
regarded as a member of the Lenoir.

G. T. Malmberg and H. T. Downing, 1957, Alabama Geol. Survey Rept. 3, p.
21-25. Chickamauga limestone, as used in this report [Madison County],
includes deposits that have stratigraphic paleontologic relation to same
rocks in interior basin of Tennessee and Kentucky. Formation includes
thick sequence of rocks, primarily limestone, which lie below Red Moun-
tain formation of Silurian age and, in Hamilton County, Tenn., is known
to lie above Newala limestone of Early Ordovician age. In area of out-
crop in Madison County, Red Mountain limestone is missing, and the
Chickamauga lies unconformably below Chattanooga shale. Complete
thickness does not crop out in county.

G. B. Martin, 1960, Gulf Coast Assoc. Geol. Soc. Trans., v. 10, p. 201-205.
In northwestern Alabama, upper part of ‘“Chickamauga” limestone, a
catchall term, can be divided into Leipers and Fernvale formations on
basis of diagnostic bryozoan species. Recommended that use of name
“Chickamauga” be avoided in favor of Leipers and Fernvale formations.

Named for exposures along Chickamauga Creek east of Chattanooga, Tenn.,
and branches of that creek in Ringgold quadrangle, Georgia.
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+Chickasaw Formation' or Group*
tChickasawan Formation® or Stage'
Eocene: Mississippi, southern Alabama, Arkansas, and Louisiana.
Original reference: W. H. Dall, 1898, U.S. Geol. Survey 18th Ann. Rept., pt.
2, p. 344-345.
Named ‘“for the four Chickasaw bluffs, of which Memphis bluff is the
last,” along Mississippi River in northwestern Mississippi, within the
the “Chickasaw Purchase.”

Chickasaw Creek Shale or Formation (in Stanley Group)

Mississippian (Meramecian) : Southeastern Oklahoma.

B. H. Harlton, 1938, Am. Assoc. Petroleum Geologists Bull,, v. 22, no. 7, p.
854 (fig. 1), 856, 874-878. Name Chickasaw Creek siliceous shale pro-
posed for uppermost formation in group. Measurable thickness at type
locality about 270 feet; thins along soutbern rim of Tuskahoma syncline
to only a few feet. Overlies Moyers formation (new) ; contact not exposed
at type locality but is well exposed at site designated as second type
locality. TUnderlies Wildhorse Mountain formation (new) of Jackfork
group. Included in Pushmataha series (new). Bendian period. ’

L. M. Cline, 1960, Oklahoma Geol. Survey Bull. 85, p. 8840. Formation
consists of from 80 to more than 300 feet of dark-blue-gray shales inter-
bedded with thinner laminated black siliceous shales, containing some
cherty beds, and with sandstones. Thickness 270 feet at type locality;
thins eastward to where it is only a few feet thick at south end of Tuska-
homa syncline, and then thickens eastward in Kiamichi Mountain and in
Botukola syncline. Overlies Moyers formation; underlies Wildhorse
Mountain formation of Jackfork group. Mississippian (Meramecian).

Type locality : Immediately south of Chickasaw Creek in center of south
line of the SW, 600 feet north of section line of sec. 7, T.1 8., R. 13 E,,
Atoka County. Second type locality: Center of W% NE%NEY sec. 26,
T.18,R.12 E.

Chickasawhay Limestone

Chickasawhay Formation (in Limestone Creek Group)
Chickasawhay Marl (in Vicksburg Group)
Chickasawhay Marl Member (of Byram Marl)?

Oligocene, upper: Southeastern Mississippi and southwestern Alabama.

Original reference: B. W. Blanpied and others, 1934, Shreveport Geol. Soc.
11th Ann. Field Trip, p. 8, 4, 12, 16-19, charts.

B. W. Blanpied and R. T. Hazzard, 1938, (abs.) Am. Assoc. Petroleum Geol-
ogists 23d Ann. Mtg., Program, p. 11. Chickasawhay formation included
in Limestone Creek group. Overlies Bucatunna formation. Miocene.

C. W. Cooke, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 10, p.
1560, 1561. Lower Chickasawhay beds are equivalent of ¥lint River for-
mation of Alabama, Georgia, and Florida and of Suwannee limestone of
Florida. Considered to be of Vicksburg age. Oligocene-Miocene boundary
discussed. Oligocene.

F. 8. MacNeil, 1944, Am. Assoc. Petroleum Geologists Bull,, v. 28, no. 9, p.
1314, 1315 (fig. 1), 1346-1349. Chickasawhay limestone as herein defined is
Lower Chickasawhay of Shreveport Geological Society Guidebook (1934) ;
the Upper Chickasawhay is renamed Paynes Hammock sand. Overlies
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Bucatunna clay member of Byram formation. Thickness about 15 to
20 feet. Believed that too many names are in use for equivalents of
Chickasawhay limestone in southeast. Name Chickasawhay limestone
could replace Flint River formation and unless Suwannee is emended to
include the Byram, it could replace that name as well. Upper Oligocene.

C. W. Cooke, 1959, U.S. Geol. Survey Prof. Paper 321, p. 2 (table 1). Age
shown as Late Oligocene.

Type section (Lower Chickasawhay): On Highway 45, 3 miles north of
‘Waynesboro, Wayne County, Miss. Named for exposures on Chicka-
sawhay River.

Chickasha Formation! (in E1 Reno Group)
Permian: Central southern and southwestern Oklahoma.

Original reference: C. N. Gould, 1924, Am. Assoc. Petroleum Geologists
Bull,, v. §, p. 324-341, map.

L. V. Davis, 1955, Oklahoma Geol. Survey Bull. 73, p. 51-54, fig. 4 (correla-
tion chart), pl. 1. Described in Grady and Stephens Counties where it
crops out in a broad band circling southeastern end of Anadarko basin
and has a maximum width of about 30 miles. An extremely heterogeneous
mixture of sandstones, shales, siltstone, and siltstone conglomerates. .
Thickness in area of type locality 135 to 230 feet. Overlies Duncan sand-
stone; contact gradational. Conformable with overlying Dog Creek shale
and Blaine formation undifferentiated.

Type locality : Southwestern part of T. 4 N, R. 5 W, Grady County. Named
because city of Chickasha is built on formation.

Chickies Quartzite! or Slate

Lower Cambrian: Southeastern Pennsylvania.

Original reference: J. P. Lesley, 1876, Pennsylvania 2d Geol. Survey Rept.
A., p. 60.

G. W. Stose and A. 1. Jonas, 1939, Pennsylvania Geol. Survey, 4th ser., Bull.
C-67, p. 3¢ (chart), 3643; A.J. Stose and G. W. Stose, 1944, U.S. Geol.
Survey Prof. Paper 204, p. 6-13, pl. 1. Described as quartzite north of
Hanover-York Valley and as slate south of Hanover-York Valley. In both

- areas, includes Hellam conglomerate member at base. Thickness about
350 feet to about 1,000 feet. Overlies Precambrian; in some areas, base
not exposed. Underlies Harpers phyllite.

B. F. Howell, Henry Roberts, and Bradford Willard, 1950, Geol. Soc.
America Bull, v. 61, no. 12, pt. 1, p. 1361. Chickies quartzite used rather
than Hardyston in Buckingham area, Bucks County, Carries basal con-
glomerate believed to be the Hellam.

Bradford Willard and others, 1959, Pennsylvania Geol. Survey, 4th ser.,
Bull. C-9, p. 10, 3841. Term Chickies quartzite used in Buckingham and
Langhorne areas, Bucks County. Approximately correlative of Hardyston
quartzite but distinguished by its basal member, Hellam conglomerate.
Only recorded fossils: Scolithus and Olencllus. Thickness about 900 feet.
Upper contact not exposed ; lower contact, now hidden, is said to be with
Precambrian crystalline rocks.

Name from outcrops at Chickies Rock above Columbia on Susquehanna
River, Lancaster County.
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Chico Formation?
Chico Group*
Chico Series" ~

Lower (?) and Upper Cretaceous: Northern California.

Original reference: W. M. Gabb, 1869, California Geol. Survey Pal., v. 2
p. XIV, as reported by J. D. Whitney from unpublished paper by Gabb,
and footnote by Gabb, on p. 129.

F. M. Anderson, 1937, (abs.) Am. Assoc. Petroleum Geologists Bull,, v. 21,
no. 12, p. 1612. Chico series is nowhere found in single section but on the
whole aggregates 25,000 feet or more. Begins with unconformity and over-
laps in late Albian time; embraces all succeeding stages known in Europe,
probably up to highest. Subdivided into Gaines group (new), western
Shasta County, 5,300 feet; Panoche group, Diablo Range, 14,700 feet;
Moreno group, Diablo Range, 5,000 feet.

F. M. Anderson, 1938, (abs.) Geol. Soc. America Bull., v. 49, no. 12, pt. 2, p.
1863; 1940, 6th Pacific Sci. Cong. Proec.. v. 1, p. 394-398. Marine Upper
Cretaceous detrital deposits in California and Oregon constitute Chico
series. It is well represented in Great Valley of California where it has
aggregate thickness of 26,700 feet. Representative exposures lie along
west border of valley, generally in monclinal attitude, for about 400 miles.
Divided into three major groups: Pioneer (new), Panoche, and Orestimba
(new).

J. A. Taff, G. D. Hanna, and C. M. Cross, 1940, Geol. Soc. America Bull.,, v.
51, no. 9, p. 1311-1328. Results of study show that Chico Creek must be
considered type locality of Chico formation (group). Cretaceous rocks
exposed in Chico Creek comprise series of clastics 2,000 feet in thickness,
resting unconformably on older Sierra Nevada metamorphics and covered
by Tertiary volcanics. Fauna is abundant, but only meager evidence
exists to correlate it with other Cretacecous localities in central valley
of California.

J. M. Kirby, 1942, (abs.) Am. Assoc. Petroleum Geologists Bull,, v. 26, no. 5,
p. 899. Chico series includes following formations (ascending): Golden
Gate, Millg, Sites, ¥unks, Guinda, and Forbes (all new). Discussion of
area on west side of Sacramento Valley south of Willows, Glenn County.

N. L. Taliaferro, 1943, California Div. Mines Bull. 118, pt. 1, p. 130-134
[preprint 1941]. ITor many years, Upper Cretaceous was known prac-
tically everywhere in Coast Ranges as the Chico although it was
frequently recognized that the various’ occurrences were not always
equivalent to Chico Creek section in Butte County. In 1915, term Panoche
was introduced for Cretaceous along west side of San Joaquin Valley
north of Coalinga. Later work has shown that Panoche, as mapped at
that time, includes Knoxville, I’askenta, and Horsetown and extends
across several disconformities. Recgntly term Chico series has been
used for all Upper Cretaceous and the Panoche as upper group of this
series. This usage makes the Chico include beds separated by discon-
formity which loecally becomes pronounced unconformity. Terms Pacheco
and Asuncion groups are proposed for the Upper Cretaceous of central
Coast Ranges. The groups are'separated by event termed Santa Lucian
orogeny.

F. M. Anderson, 1943, California Div. Mines Bull. 118, pt. 1, p. -183-186
[preprint 1941]. Chico series divided into Pioneer (lowest), Panoche,
and Moreno groups. Groups are subdivided into stages based on’ dis-
tribution of faunas. Depositional hiatus separates Chico from under-
lying Shasta series.
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J. M. Kirby, 1943, California Div. Mines Bull. 118, pt. 3, p. 601-605; 606~
608. Term Chico group used in these reports [Rumsey Hills and Sites
anticline areas] to include formations named in reference by Kirby
(1942) cited above. Overlies Horsetown formation of Shasta group.
Upper Cretaceous. :

J. M. Kirby 1943, Am. Assoc. Petroleum Geologists Bull.,, v. 27, no. 3, p.
279-305. Discussion of stratigraphy of Chico series on west side of
Sacramento Valley. Scope of term Chico series as herein applied con-
forms to that established by F. M. Anderson in that it includes all
Upper Cretaceous sediments exposed along west side of Sacramento
Valley and elsewhere in California. Seems certain that both Pioneer
and Panoche groups of Anderson (Pacheco and lower Asuncion groups
of Taliaferro) are represented along west side of Sacramento Valley.
Moreno group (and its equivalent, the upper Asuncion group) has not
been found in area under discussion, nor at any locality elsewhere in
Sacramento Valley. Formational units of series are (descending) Forbes,
Guinda, Funks, Sites, Yolo (replaces preoccupied name Mills), and
Venado (replaces preoccupied name Golden Gate). Evidence of mid-
Cretaceous disturbance of Santa Lucian orogeny, postulated by Taliaferro
as separating Chico and Shasta series and as basis for his Pacheco and
Asuncion groups, respectively, in Santa Lucia Range and elsewhere in
Central Coast Ranges, is meager in area of this report. Maximum age
range of series appears to be from Albian to lower Campanian.

C. E. Weaver, 1949, Geol. Soc. America Mem. 35, p. 18 (table 3), 3946,
pls. Most typically developed exposures of Chico formation in area of
this report [Coast Ranges immediately north of San Francisco Bay
region] are on eastern slopes of Vaca Mountains. Thickness 9,000 to
12,000 feet. Chico strata exposed in Martinez syncline east and west of
Martinez belong to upper part of sequence and are overlain with slight
unconformity by Martinez formation.

M. D. Crittenden, Jr., 1951, California Div. Mines Bull. 157, p. 31. Term
Chico has been so broadly applied that it no longer has resonable strati-
graphic significance. Hence, in this report [San Jose-Mount Hamilton
area], term Oakland conglomerate is used instead of conglomerate mem-
ber of Chico as was used by Lawson (1914, U.S. Geol. Survey Geol.
Atlas, Folio 193), and overlying Cretaceous rocks are named Berryessa
formation.

G. D. Robinson, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-88. Most
extensive formation mapped in Haywood quadrangle; it is monotonous
succession of biotitic arkosic sandstone and clay shale with minor silt-
stone and a few lenses of conglomerate overlying Oakland conglomerate.
These rocks are designated Chico formation of Lawson (1914, U.S.
Geol. Survey Geol. Atlas, Folio 193) although name is not entirely satis-
factory. Thickness at least 2,000 feet; may be as much as 6,000 ; appears
to thicken southeastward. In most places, overlain by Sobrante sand-
stone. If Chico is time-rock term, it should be properly applied only
to Upper Cretaceous part of posf-Oakland, pre-Tertiary section near
Hayward and another mame should be given to any Lower Cretaceous
beds present. Lower(?) and Upper Cretaceous.

D. L. Peck, R. M. Imlay, and W. P. Popenoe, 1956, Am. Assoc. Petroleum
Geologists Bull.,, v. 40, no. 8, p. 1968-1984. Upper Cretaceous rocks in
Siskiyou County, Calif.,, and in adjoining Jackson County, Oreg., are
herein defined as Hornbrook formation. A new name to differentiate
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them from Chico formation in California is justified by their remote
position and by their complete lack of faunas in common with Chico at
its type section. Chico should be abandoned as group or series name
because it has been used with many different meanings. It may be
retained as formational name for rocks at and near type locality on Chico
Creek. Thus restricted, the name is applied to rocks of late Coniacian
to early Campanian age exposed in small area including Chico Creek,
Butte Creek, Mill Creek, Deer Creek, Pence (or Pentz) ranch, and
Tuscan Springs.

C. A. Hall, Jr., 1958, California Univ. Pubs. Geol. Sci., v. 34, no. 1, p. 8.
Discussion of geology of Pleasanton area, Alameda and Contra Costa
Counties. Rocks previously referred to as “Chico formation” are

. recognized as constituting two distinet formations, Niles Canyon and
Del Valle (both new).

C. A. Hall, Jr., D. L. Jones, and S. A. Brooks, 1959, Am. Assoc. Petroleum
Geologists Bull.,, v. 43, no. 12, p. 2855, 2859. Sedimentary rocks of Cre-
taceous age exposed along Pacific Coast south of Pescadero Point, Calif.,
were originally assigned to Chico formation by Branner, Arnold, and
Newsom (1909, U.S. Geol. Survey Geol. Atlas, Folio 163). Application
of this term to beds lithologically different, located nearly 200 miles
from type locality of Chico formation, is unwarrented in absence of
established continuity between the two sections. Name Pigeon Point
formation is herein proposed for the beds exposed south of Pescadero
Point, San Mateo County.

Type locality (Taff, Hanna, and Cross) : In canyon of Chico Creek, 8 to
16 miles northeast of Chico, Butte County. Chico Creek has cut gorge
1,000 to 1,500 feet deep through late Tertiary lava flows and tuff beds
of Tuscan formation, exposing the Chico.

Chico Phonolites

Quaternary: Northeastern New Mexico.

Helen Stobbe, 1948, (abs) Geol. Soc. America Bull, v. 59, no. 12, pt. 2,
p. 1855. Occur as flows chiefly. Incidental mention only.

R. F. Collins, 1949, Geol. Soc. America Bull, v. 60, no. 6, p. 1021 (table 2),
1023, 1034-1036, pl. 1; H. R. Stobbe, 1949, Geol. Soc. America Bull,, v.
60, no. 6, p. 1073-1077. Green, fine-grained, porphyritic, soda-rich extru-
sives and intrusives with large feldspar phenocrysts. Some pyroxene
needles. Heavily jointed. Quaternary age. Derivation of name and
geographic distribution given.

Named after excellent exposures in township of Chico. Occur abundantly
in triangular area between Laughlin Peak, Temples Peak, and Turkey
Mountain in eastern Colfax County.

Chico Creek Beds (in Panoche Group)

Upper Cretaceous (Chico Series): Northern California.

F. M. Anderson, 1937, (abs.) Am. Assoc. Peiroleum Geologists Bull, v.
21, no. 12, p. 1612. Incidental mention.

QOccurs in Diablo Range.

Chicoma Volcanic Formation
Tertiary, middle: North-central New Mexico.
H. T. U. Smith, 1937, (abs.) Geol. Soc. America Proc. 1936,.p. 103; 1938,

Jour. Geology, v. 46, no. 7, p. 939-940. Consists mainly of andesite and
774-954—vol. 1—66——49
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latite flows; maximum thickness several thousand feet. Probably oldest
of the four Tertiary formations named in area; succeeded by Ortega
formation (new). Tertiary formations overlie pre-Tertiary rocks with
angular unconformity. Rocks represent much eroded and partly buried
remnants of volcanic field which dominated ancestral Valles Mountains.

Occurs in Abiquiu quadrangle, Rio Arriba County. Forms Abiquiu and

Chicoma Peaks.
Chico Martinez Chert Member (of Monterey Formation)

Miocene (Mohnian-Delmontian): Southern California.

L. B. McMichael, chm., 1959, San Joaquin Geol. Soc. Guidebook Field Trip,
May 9, Road log, topog. profile, columnar section, map. Overlies Antelope
shale member ; underlies Chico Martinez (Belridge) diatomite. Thickness
about 700 feet. McDonald shale, Antelope shale, and Chico Martinez
chert members are equivalent to McLure shale member of Monterey.

Occurs along Chico Martinez Creek, Kern County.

Chicopee Formation

Pre-Carboniferous(?) : Southern California.

R. B. Guillou, 1953, California Div. Mines Spec. Rept. 31, p. 5, 7-10, pl. 1.
Lime silicate-bearing quartzites and cross-laminated quartzites which
crop out beneath the Saragossa thrust in Chicopee Canyon. These
quartzites were included in Saragossa quartzite by Vaughan (1922).
Thickness about 1,000 feet. In fault contact with older Baldwin gneiss
(new) except in two localities where the quartzite overlies gneiss by
what may be depositional contact. Stratigraphically underlies Furnace
limestone. Locally intruded by Cactus quartz monzonite.

J. F. Richmond, 1955, Dissert. Abs., v. 15, no. 3, p. 394; 1960, California
Div. Mines Spec. Rept. 65, p. 11. Replaced by term Chicopee Canyon;
name Chicopee preempted.

Type locality: Chicopee Canyon, near Baldwin Lake, San Bernardino
Mountains, San Bernardino County.

Chicopee Shale!

Upper Triassic: Central Massachusetts and central Connecticut.

Original reference: B. K. Emerson, 1891, Geol. Soc. America Bull., v. 2,
p. 451-456.

M. BE. Willard, 1951, Bedrock geology of the Mount Toby quadrangle,
Massachusetts: U.S. Geol. Survey Geol. Quad. Map [GQ-8]. Name
replaced by Turners Falls sandstone (new) in Greenfield and northern
part of Mount Toby quadrangles. Unit can not be traced into this area
from its type area.

Best exposed along railroad cut near Holyoke Dam, Mass. Extends south-
ward through Chicopee, Mass.

Chicopee Canyon Formation

Pre-Carboniferous: Southern California.

J. F. Richmond, 1955, Dissert. Abs., v. 15, no. 3, p. 394; 1960, California
Div. Mines Spec. Rept. 65, p. 11-15, pl. 1. Name Chicopee formation
proposed by Guillou (1953) for series of metamorphosed quartzites
beneath gray marble of TFurnace formation in Johnston Grade area
about 7 miles northeast of Delamar Mountain. Name Chicopee is pre-
empted and it is here proposed that name be amended to Chicopee
Canyon. Rocks similar to those described by Guillou are poorly exposed
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in same stratigraphic position over area of a sjuare mile on eastern and
southeastern flanks of Delamar Mountain; upper part of Chicopee
Canyon crops out north of Bertha Peak. Two members recognized. Lower,
minimum thickness 1,000 feet, consists of crossbedded quartzite, thin-
bedded quartzite, and micaceous quartzites; intruded at base by tonalite
porphyry. Upper, consists of two distinctive units, 370 feet of massive
quartzite overlain by 75 feet of andalusite-bearing rock. Conformably
underlies Furnace formation. No fosgils found in formation. Tops of
beds established by truncated crossbedding indicate that strata are
right side up across measured sections. As lower part of Furnace forma-
tion is Mississippian, Chicopee Canyon is early Mississippian or pre-
Mississippian.

Exposed in San Bernardino Mountains, north of Big Bear Lake, San
Bernardino County. Name derived from Chicopee Canyon. Quartzites
exposed principally in faulted eroded anticline overturned to northwest.

Chico Ridge Limestone (in Graford Formation)?*

Pennsylvanian: Central northern Texas.

Original reference: G. Scott and J. M. Armstrong, 1932, Texas Univ. Bull.
3224, p. 31.

Forms extensive upland known as Chico Ridge, south of Chico and north
of Lake Bridgeport Dam, Wise County.

Chico Shunie Quartz Monzonite

Mesozoic(?) : Southwestern Arizona.

James Gilluly, 1937, Arizona Bur. Mines Bull. 141, Geol. Ser. 9, p. 15
(table 1), 23-27, pl. 1; 1946, U.S. Geol. Survey Prof. Paper 209, p.
17-20, pl. 3 [1947]. The typical quartz monzonite is slightly foliated to
massive and coarsely porphyritic. Light pinkish gray on fresh fracture
and weathers to light brown. Conspicuous crystals of pink feldspar an
inch or less in length occur in coarse groundmass. Other intrusive rocks
of comparable structure mapped with this formation but may include
rocks of several ages. Intrusive into Cardigan gneiss (new); intruded
by border facies of Cornelia quartz monzonite (new). Underlies Daniels
conglomerate (new).

Named from representative exposures in the Chico Shunie Hills, and is
exposed over wide area in the southwestern part of the Ajo quadrangle,
Pima County.

+Chico-Tejon series’

Upper Cretaceous and Eocene: California.

Original reference: C. A. White, 1889, U.S. Geol. Survey Bull. 51, p. 11-14.
Chief Consolidated Limestone*

Ordovician: Central northern Utah.

Original reference: G. W. Crane. 1915, Am. Inst. Mining Engrs. Bull. 106,

p. 2149-2151.

Probably named for Chief Consolidated mine.
Chignik Formationt

Upper Cretaceous: Southwestern Alaska.

Original reference: W. W. Atwood, 1911, U.S. Geol. Survey Bull. 467, p.
24, 41-48, map.
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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.

Type section: In Whalers Creek, one-half mile from shore of Chignik
Lagoon; Alaska Peninsula.

Chikaskia Sandstone Member (of Harper Sandstone)

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

G. H. Norton, 1937, (abs.) Am. Assoc. Petroleum Geologists Bull.,, v. 21,
no. 12, p. 1557. Member, 100 to 125 feet thick, is marked by benches
of red sandstone separated by red and gray shales; contains numerous
geoidal sugary-dolomite concretionary lentils., Overlies Stone Corral
member ; underlies Kingman sandstone member (new).

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12, p.
1782-1785. Basal member of Harper sandstone (restricted). Has three-
fold character: (1) highly variable sand and shale section at base; (2)
a series of bench-forming well-cemented even-bedded red sandstones;
and (3) white sandstones, dolomite lentils and concretions in red shale.
Type locality designated.

Type locality: In sec. 10, T. 31 S., R. 6 W., Harper County, Kans. Named
for exposures along Chickaskia River.

Childress Dolomite Member (of Marlow Formation)

Childress Dolomite Member (of Dog Creek Shale)*

Permian (Guadalupe Series): Northern and central northern Texas.

Original reference: A. M. Lloyd and W. C. Thompson, 1929, Am. Assoc.
Petroleum Geologists Bull.,, v. 13, p. 952, pl. 10.

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, pl. 2.
Assigned to Marlow formation at base of Whitehorse group. Guadalupe
series.

Named for outcrops in and around Childress, Childress County.

Childs Latite

Pliocene(?) : Southwestern Arizona.

James Gilluly, 1937, Arizona Bur. Mines Bull. 141, Geol. Ser. 9, p. 15
(table 1), 4748, pl. 1. Augite, latite, coarsely porphyritic, in thick flows,
from 30 to 80 feet thick, of aa and block lava. Rocks are light gray to
reddish and weather dark brown, with conspicuous mottling. Maximum
exposed thickness about 700 feet. Appears to rest on Black Mountain
andesite (new) at north end of Childs Mountain. Elsewhere the Black
Mountain rests on the latite. It is possible that apparent occurrence
of the Black Mountain beneath it is due to faulting. Also underlies
Daniels conglomerate (new) in Childs Mountain.

James Gilluly, 1946, U.S. Geol. Survey Prof. Paper 209, p. 4445, pl. 3
[1947]. In two northern localities, the latite is overlain by Batamote
andesite flows. In the canyon 6% miles west of Batamote well, on north
side of Childs Mountain, the latite appears to rest on the Batamote
andesite, suggesting that the latite is merely an intercalation in the
Batamote series. This apparent anomaly may be due to faulting.

Flows are widespread in Ajo region from Crater Mountains north of Ajo
quadrangle to Puerto Blanco Hills south of it. In Ajo quadrangle, Pima
County, the largest exposures are along west slope of Childs Mountain,
from which formation is named.

+Chilhowee Conglomerate’
Lower Cambrian: Southeasgtern Tennessee.
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Original reference: A. Keith, 1895, Philos. Soc. Washington Bull,, v. 12,
p. 75, pl. 1.

Chilhowee Group!

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

Original reference: J. M. Safford, 1856, Geol. Reconn. Tennessee 1st Rept.,
p. 149, 152-153.

Charles Butts, 1940, Virginia Geol. Survey Bull. 52, pt. 1, p. 26-40. Name
extended into Virginia although the group there may not be exactly
equivalent to group in Chilhowee Mountain, Tenn. Two sets of forma-
tion names have been given individual members of group in Virginia.
Names used north of Roanoke are: Loudoun formation, Weverton sand-
stone, Harpers shale, and Antietam sandstone; names south of Roanoke:
Unicoi formation, Hampton shale, and Erwin quartzite. The Unicoi is
equivalent to the Loudoun and Weverton. Easal Cambrian. Underlies
Shady-Tomstown dolomite.

G. W. Stose and A. J. Stose, 1947. Am. Jour. Sci., v. 245, no. 10, p. 626.
In Hot Springs area, North Carolina, group comprises (ascending) Vann
quartzite (new), Sandsuck shale, Cochran quartzite, Nebo quartzite,
Murray shale, Hesse quartzite, Shady dolomite, and Rome formation.
Unconformable above early Precambrian granite gneiss. Lower Cam-
brian.

P. B. King, 1950, U.S. Geol. Survey Prof. Paper 230, p. 14-23, pl. 1.
Described in Elkton area, Virginia, where it comprises (ascending)
Loudoun, Weverton, and Harper formations and Antietam quartzite.
Overlies Catoctin greenstone; underlies Torastown dolomite. Base of
group considered base of Cambrian.

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, pls. Group
mapped in eastern Tennessee. Overlies Ocoee series and Mount Rogers
volcanic complex or, where they are absent, the crystalline complex.
Southwestern sequence comprises (ascending) Cochran conglomerate,
Nichols shale, Nebo sandstone, Murray shale, and Hesse sandstone with
Helenmode member at top. Northeastern sequence comprises (ascending)
Unicoi, Hampton, and Erwin formations; Erwin formation has Helen-
mode member at top. Underlies Shady dolomite. Lower Cambrian.

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 955
(table 1), 964. Group has for many years been classed by U.S. Geological
Survey as Cambrian on basis of occurrence of trilobites, brachiopods,
and other fossils in its upper part, the occurrence of Scolithus in upper
and middle parts, the sedimentary homogeneity of the group, and
presence in many places of well-marked unconformity at base. Rela-
tions are confused, however, because in places the Chilhowee lies on
earlier sedimentary and volcanic rocks with only minor unconformity,
or even conformably, and many geologists have termed these earlier
rocks Cambrian also; the underlying Ocoee was thus placed in the
Cambrian by Keith. Paleontological data to fix as Cambrian the age
of the Chilhowee group itself are decisive only for its upper part. U.S.
Geological Survey now restricts beds classed as Cambrian to those for
which paleontological data are available. Helenmode formation at top
of Chilhowee group is classed as Cambrian, and remaining unfossiliferous
formations are termed Precambrian(?); groap as a whole is classed as
Cambrian and Precambrian(?).
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P. B. King and H. W. Ferguson, 1960, U. 8. Geol. Survey Prof. Paper 311,
p. 28, 3245, pl. 1. In area of this report [Carter and Johnson Counties,
Tenn.], group comprises (ascending) Unicoi, Hampton, and Erwin for-
mations. Overlies Mount Rogers volcanic group; underlies Shady
dolomite. Lower Cambrian.

R. B. Neuman and R. L. Wilson, 1960, U.S. Geol. Survey Geol. Quad. Map
GQ-131. In Blockhouse quadrangle, Tennessee, includes (ascending)
Cochran formation, Nichols shale, Nebo quartzite, Murray shale, Hesse
quartzite, and Helenmode formation. Overlies Wilhite formation of
Walden Creek group; sequence broken by faulting. Underlies Maryvale
limestone of Conasauga group; sequence broken by faulting. Most of
Chilhowee group is now questionably assigned to REarly Cambrian
because recoverable fossils of REarly Cambrian age are confined to
Helenmode formation. Lower Cambrian and Lower Cambrian(?). An
age determination of 584+30 million years was made from rubidium-
strontium ratio in glauconite from sample of Murray shale.

Named for Chilhowee Mountain, Sevier and Blount Counties, Tenn.
Chilibrillo Limestone Member (of Caimito Formation)

Chilibrillo [Limestone or Formation]

Miocene, lower: Panami.

A. A. Olsson, 1942, 8th Am. Sci. Cong. Proc., v. 4, p. 234 (correlation chart).
Name Chilibrillo used on correlation chart.

W. P. Woodring and T. F. Thompson, 1949, Am. Assoc. Petroleum Geol-
ogists Bull,, v. 33, no. 2, p. 235, 246 (fig. 12) ; W. P. Woodring, 1957,
U.S. Geol. Survey Prof. Paper 306-A, p. 32, pl. 1. Chilibrillo limestone
member is the Emperador limestone of Reeves and Ross (1930, U.S.
Geol. Survey Bull. 821) and Chilibrillo formation of Kellogg (1931, Final
report on field investigations of the Madden Dam and Reservoir site
at Alhajuela, Panama Canal Zone: Panama Canal Rept.). Maximum
thickness 100 feet; pinches out on either side of Madden basin. Overlies
unnamed pyroclastics clay member; underlies unnamed caleareous silt-
stone member. Fossil evidence favors Miocene age, presumably early
Miocene. Type region noted.

Type region: East side of Madden basin, between Madden Lake and Rio
Chilibrillo, C.Z.

Chillicothe till*
Pleistocene: Ohio to Minnesota and northern Wisconsin.
Original reference: C. R. Keyes, 1932, Pan-Am. Geologist, v. 58, p. 203.

Chilliwack Granodiorite and Quartz Diorite

Lower Cretaceous and younger: Southern British Columbia, Canada, and
central northern Washington,

Original reference: R. A. Daly, 1913, Canada Dept. Int. Rept. Chief
Astronomer 1910, v. 2.

H. A. Coombs, 1939, Geol. Soc. America Bull.,, v. 50, no. 10, p. 1948. Daly
concluded Chilliwack granodiorite might have been intruded as late as
Miocene; equally probable is a Jurassic age which corresponds with
numerous other batholiths in Cascade Range.

Peter Misch, 1952, The Mountaineer, v. 45, no. 13, p. 4 (geol. map), 14-16.
Discussion of geology of northern Cascades of Washington. Chilliwack
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granodiorite and quartz diorite are at least in part later than Lower
Cretaceous. Younger than Skagit gneisses.

First described from occurrence at Chilliwack Lake, British Columbia.

Chilliwack Group

Carboniferous: Southern British Columbia, Canada, and northern Wash-
ington.

C. E. Cairnes, 1944, Hope [quadrangle], Yale and Westminster districts,
British Columbia (1:253,440): Canada Geol. Survey Map 737-A.
Described in Yale and New Westminster districts, British Columbia.
Series is predominantly sedimentary and has provided collections of
marine forms regarded as most probably Upper Carboniferous though
they may be Permian. Extent of group bejond its type area has not
been determined. It is part of a belt of strata which, particularly
north and west of Fraser River, is so greatly deformed and altered that
it could not be subdivided in spite of the fact that poorly preserved
fossil remains indicate presence of younger beds. A large body of
volcanic rocks is apparently interbedded with Chilliwack strata ait
international boundary.

W. R. Danner, 1958, Dissert. Abs., v. 18, no. 1, p. 195. Chilliwack group
in northwestern Whatcom County, Wash., is in part divisible into a
lower formation of clastics, volcanics, and limestones containing fusu-
linids, endothyroids, algae, corals, brachiopods, and large crinoid stems
of probable early Pennsylvanian or late Mississippian age and an upper
formation composed mostly of clastics and limestones containing fusuli-
nids and bryozoa of early Permian (Wolfcampian) age.

It is not clear what relationship the Chillivack group bears to units
described as Chilliwack series and Chilliwack volcanic formation.

Chilliwack Series!

Carboniferous and older(?): Southern British Columbia, Canada, and
central northern Washington. ’

R. A. Daly, 1912, Canada Geol. Survey Dept. Mines Mem. 38, p. 507-516,
maps 15, 16, 17. From Skagit River to gravel plain traversed by lower
Fraser River, the Boundary belt crosses a number of formations which
range in age from Miocene to Carboniferous, if not to Precambrian.
Oldest fossiliferous sediments so far discovered date from Upper Car-
boniferous; these belong to thick group of rocks here named Chilliwack
series, most of which are believed to be Carboniferous. A thick andesitic
group forms upper part of Chilliwack series as exposed near Tamihy
Creek and is named Chilliwack volcanic formation. Certain phases of
Chilliwack series are probably contemporaneous with Hozomeen series.
The Slesse diorite and the Chilliwack granodiorite are both in batholithic
intrusive relation to Chilliwack series. Map 16 shows Chilliwack series
extending south of international boundary.

H. A. Coombs, 1939, Geol. Soc. America Bull., v. 50, no. 10, p. 1497. Car-
bonaceous phyllites crop out at widely scattered localities in vicinity of
Mount Baker. Daly’s (1912) Chilliwack series (not to be confused with
Chilliwack volcanic formation), only 5 miles north of phyllites under
Mount Baker, is composed of slates, phyllites, and limestones. It is
probable that phyllites surrounding Mourt Baker belong in this same
general sequence.

Named for exposures along Chilliwack River, Skagit Mountain Range,
British Columbia.
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Chilliwack Volcanic Formation*

Upper Carboniferous: Southern British Columbia, Canada, and central
northern Washington.

R. A. Daly, 1912, Canada Geol. Survey Dept. Mines Mem. 38, p. 507, 521-522,
map 16. A thick andesitic group forms upper part of Chilliwack series
as exposed near Tamihy Creek and is here named Chilliwack volcanic
formation. Consists mainly of thick, massive flows, which are so welded
and altered as to make individual flows difficult to distinguish. Lavas
are commonly amygdaloidal, with calcite filling pores; many andesites
have been altered to typical greenstones and green schists; augite has
relations and abundance observed in olivine-free basalts. Estimated
thickness at least 2,000 feet. Map 16 shows formations extending south
of international boundary.

C. E. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p.
16-17. List shows Carboniferous sequence in northern Washington
(ascending) Hozomeen series, Chilliwack volecanic formation, and Vedder
greenstone. Text states that “associated with Chilliwack series are
altered gabbro masses termed Vedder formation.” [Use of term Chilli-
wack is not clear here.]

H. A. Coombs, 1939, Geol. Soc. America Bull.,, v. 50, no. 10, p. 1496-1497.
Older rocks project above surface of Mount Baker lavas in vicinity of
Herman Mountain. This older rock is part of a series containing green-
stone, sandstone, and graywacke. Greenstone may correspond to Daly’s
(1912) Chilliwack volcanic formation, type area of which is only 6
miles north of Herman Mountain; it is also possible that the green-
stone may correspond to Daly’s (1912) Vedder greenstone located 18
miles to northwest.

Named for exposures along Chilliwack River, British Columbia.

Chilton Sandstones (in Kanawha Formation® or Group)
Pennsylvanian: Western West Virginia.
Original reference: I. C. White, 1908, West Virginia Geol. Survey, v. 2-A,
p. 271,
H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 81, 104. Massive
sandstones in Kanawha group.
Probably named for occurrence at Chilton, Kanawha County.

Chimneyhill Limestone! (in Hunton Group)

Silurian: Central southern Oklahoma.

Original reference: C. A. Reeds, 1911, Am. Jour. Seci., 4th, v. 32, p. 256~
268.

R. A. Maxwell, 1936, Northwestern Univ. Summ. of Doctoral Dissert., v. 4,
p. 132-134. Subdivided into (ascending) Hawkins, Keel, Cochrane, and
Dillard members (all new). Underlies Henryhouse formation; uncon-
formably overlies Sylvan shale. Alexandrian-Niagaran.

T. W. Amsden, 1957, Oklahoma Geol. Survey Cire. 44, p. 6 (fig. 3), 7-25;
1960, Oklahoma Geol. Survey Bull. 84, pt. 6, p. 27-66. TFormation is
complicated stratigraphic sequence which includes several members
separated from one another by unconformities. Considering these com-
plications, it might be advisable to drop name and elevate each member
to rank of formation. However, Chimneyhill is retained here because
it makes convenient stratigraphic unit. All members are similar in
lithology, being fairly pure limestones with low silt and clay content.
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Comprises (ascending) Ideal Quarry (replaces Maxwell’s preoccupied
Hawkins limestone), Keel, Cochrane, and Clarita (replaces Maxwell’s
preoccupied Dillard) members. Thickness 60 feet at type locality with all
members present; 70 feet at old Hunton townsite, all members present;
70 feet southwest of Wapanucka, Clarita member absent. Overlies
Sylvan formation ; underlies Henryhouse, Haragan, or Bois d’Arc forma-
tion. Chimneyhill includes strata which represent a rather long time
span, probably including representatives of both the Lower and Middle
Silurian. Reeds stated type locality was at confluence of three small
creeks, sec. 4, T. 2 N, R. 6 E., but this section number is in error;
only Chimneyhill present in section 4 is in southwest corner and this
outcrop is not on the creek. There are exposures of formation along
Chimneyhill Creek in SE% sec. 5, T. 2 N., R. 6 E., and this is probably
locality referred to by Reeds and is here designated type section.

Type locality: SE% sec. 5, T. 2 N., R. 6 E., Pontotoc County. Named for
Chimneyhill Creek which crosses formation in northeastern corner of
Arbuckle Mountains.

Chimney Rock Tongue (of Rock Springs Formation)

Upper Cretaceous: Southwestern Wyoming.

L. A. Hale, 1950, Wyoming Geol. Soc. Guidebook 5th Ann. Field Conf., p.
52, fig. 1. Sandstone tongue of the Rock Springs; extends into Mancos
shale; underlies Black Butte tongue (new).

L. A. Hale, 1955, Wyoming Geol. Soc. Guidebook 10th Ann. Field Conf., p.
90 (fig. 1), 91 (fig. 2), 92, 93 (fig. 3). Name applied to prominent littoral
and epineritic sandstones which project easiward from main body of
Rock Springs into marine shales. Composed of three prominent cliff-
forming reddish-brown sandstones; each successive sandstone projects
farther into enclosing shale before losing its identity. Contact with
overlying Black Butte tongue sharp.

Named for Chimney Rock, sec. 6, T. 16 N., R. 102 W., Sweetwater County.
Forms prominent hogback in Linwood-Spring Gap area.

China Mountain Formation

Lower and Middle(?) Triassic: 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]; H. G. Ferguson, R. J. Roberts, and S. W. Muller, 1952,
Geology of the Golconda quadrangle, Nevada: U.S. Geol. Survey Geol.
Quad. Map [GQ-15]. Conglomerate, sandstone, shale, and yellowish,
impure dolomite. At base, fanglomerate and conglomerate up to 100
feet thick, containing chert and quartzite fragments up to 2 feet in
diameter. May include at top the thinned equivalent of Favret formation.
Thickness about 500 feet. Overlies Koipato and Havallah formations
with angular unconformity.

Type locality: West slope of China Mountain, Golconda quadrangle.

China Ranch Beds
Quaternary : Southeastern California.

J. F. Mason, 1948, Geol. Soc. America Bull, v. 59, no. 4, p. 336 (table
1), pl. 2. Light-colored saline clays with bedded gypsum; lacustrine
origin. Thickness about 1,200 feet. Unconformably overlain by Quater-
nary gravel beds; uncomformable below unnamed lake beds.

Occurs in Tecopa area, in southeasternmost corner of Inyo County.
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Chinati Series'
Permian: Southwestern Texas.

Original reference: J. A. Udden, 1904, Texas Univ. Mineral Survey Bull. 8§,
p. 10-25.

J. W. Skinner, 1940, Am. Assoc. Petroleum Geologists Bull,, v. 24, no. 1, p.
180-188. Udden recognized three formational divisions in Chinati series

" (ascending) : Cieneguita, Alta, and Cibolo. He assigned entire series to
Permian. Present report is a study of section selected by Udden as type
of all three of his formations. Concluded that Udden’s original age assign-
ment was very nearly correct, much more so than later correlations based
on fossils collected from exposures other than type locality.

Described in Shafter district, Chinati Mountains, Presidio County.
Chinati Mountain Volcanic Series or Group
Tertiary : Western Texas.

C. C. Rix, 1952, Geologic map of Chinati Peak quadrangle, Presidio County,
Texas (1:48,000) : Texas Univ. Bur. Econ. Geology, Prelim, ed. As
shown on map legend, Chinati Mountain volcanic series occurs above
Buck Hill volcanic series. Oligocene and younger.

‘W. N. McAnulty, 1955, Geol. Soc. America Bull., v. 66, no. 5, p. 558. Chinati
Mountain series in Chinati Mountains may be same age as Rawls basalt.

D. L. Amsbury, 1957, Dissert, Abs., v. 17, no. 9, p. 1981. Chinati Mountain
group (emended) overlies Petan trachyte (new).

D. L. Amsbury, 1958, Texas Bur. Econ. Geology Quad. Map 22. Chinati
Mountain group, composed of more than 3,500 feet of plagioclase trachyte,
rhyolite, and tuff, crops out south of Shely fault to form Chinati Moun-
tains. Group is here expanded to include 1,500 feet of plagioclase
trachyte, tuff, and local basal conglomerate which are probably older
than lowest unit at type locality as designated by Rix (1953, unpub.
thesis). Where base is exposed, group overlies Comanche strata ; in fault
contact with older Shely group (new). Older than Allen intrusive com-
plex.

First mapped in Chinati Peak quadrangle, Presidio County.

Chinitna Shale,* Siltstone, or Formation

Chinitna Shale Member (of Shelikof Formation)

Upper Jurassic: Central southern Alaska.

Original reference: G. C. Martin and F. K. Katz, 1912, U.8. Geol. Survey
Bull. 485, p. 65, table opposite p. 30, map.

L. B. Kellum, 1945, New York Acad. Sci. Trans., ser. 2, v. 7, no. 8, p. 202
(table 1), 207. Member of Shelikof formation. Gray shale with stringers
of fine and coarse sandstone and buff-weathering limestone. Thin porphyry
sill intrudes section at Wide Bay. Thickness 400 to 1,300 feet. Overlies
Tuxedni sandstone on Iniskin-Chinitna Peninsula. Underlies unnamed
gray sandy shale unit of Shelikof.

C. L. Kirschner and D. L. Minard, 1948, U.S. Geol. Survey Oil and Gas Inv.
Prelim. Map 95 [1949]. Chinitna siltstone consists of approximately
2,000 feet of arenaceous siltstone which lies conformably between Tuxedni
and Naknek formations in area between Chinitna and Iniskin Bays.

R. W. Imlay, 1953, U.S. Geol. Survey Prof. Paper 249-B, p. 49-51, table 5
facing p. 60. Tonnie member, which previously was assigned to Tuxedni
formation, forms roughly lower third of Chinitna formation.- Formation
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underlies Naknek formation in Cook Inlet region and as mapped at
Matanuska Valley may include beds older than typical Chinitna.

Well exposed on west side of Chisik Island, on both shores of Chinitna and
Oil Bays, and on east shore of Iniskin Bay. Occurs in area extending
from Iniskin Bay to Tuxedni Bay, Cook Inlet region.

Chinle Formation! (in Dockum Group)

Upper Triassic: Northern Arizona, southwestern Colorado, southeastern
Nevada, northern New Mexico, and Utah.

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

H. R. Stagner, 1941, in L. H. Daugherty, Carnegie Inst. Washington Pub.
526, p. 10, 11-12. In Blue Forest locality, Arizona, three units are recog-
nized in Chinle formation: lower bentonitic shale zone; Newspaper Rock
sandstone (new) leaf shale unit; and upper bentonitic shale zone.

H. B. Thomas and G. H. Taylor, 1946, U.S. Geol. Survey Water-Supply
Paper 993, p. 20, 22-23. Described in Cedar City and Parowan Valleys,
Utah, where it is 1,950 feet thick, overlies Shinarump conglomerate and
underlies Navajo sandstone. Section in Coal Creek Canyon described in
detail (beds numbered 15 through 30). No perceptible stratigraphic break
noted between Chinle and Navajo. Between shaly sandstones and sandy
shales that are typical of Chinle and massive beds that are clearly identi-
fiable as Navajo, there is transition zone several hundred feet thick which
might doubtfully be included in either formation. This transition zone,
represented in Coal Creek section by beds 26 to 30 is here assigned to
Chinle, although beds 26 and most of 27 are quite similar to typical
Navajo.

J. M. Gorman and R. C. Robeck, 1946, U.S. Geol. Survey Oil and Gas Inv.
Prelim. Map 44. Assigned to Dockum group.

V. C. Kelley and G. H. Wood, 1946, U.S. Geol. Survey Oil and Gas Inv.
Prelim, Map 47. In Lucero uplift comprises two members: red shale
below and sandstone member here named Correo. Overlies Shinarump
conglomerate ; underlies Wingate sandstone.

G. H. Wood and 8. A. Northrop, 1946, U.S. Geol. Survey Oil and Gas Inv.
Prelim. Map 57. Described in Sandoval and Rio Arriba Counties, N.
Mex., where it unconformably overlies Cutler, Yeso, and San Andres
formations and underlies Wingate(?) sandstone. Lower part of forma-
tion divided into (ascending) Agua Zarca sandstone member, Salitral
shale tongue, and Poleo sandstone lentil (all new).

Ernest Dobrovolny and C. H. Summerson, 1946, U.S. Geol. Survey Oil and
Gas Inv. Prelim. Map 62. In Quay County, N. Mex., subdivided into two
members: lower, unnamed; upper, herein named Redonda. Overlies
Santa Rosa sandstone ; underlies Wingate (?) sandstone.

H. E. Gregory and N. C. Williams, 1947, Geol. Soc. America Bull,, v. 58, no.
3, p. 227-228. Described in Zion National Monument where it is sub-
divided into four members: lower unnamed sandstone, 20 to 60 feet;
Petrified Forest member (new), 300 to 400 feet; Springdale sandstone
member (new) 40 to 180 feet; and upper sandstones, 500 to 800 feet.
Overlies Shinarump conglomerate; underlies Navajo sandstone.

C. R. Longwell, 1952, Utah Geol. Soc. Guidebook 7, p. 34, 35. In Muddy
Mountains, Nev., the Chinle formation with Shinarump member at base is
1,500 to 2,500 feet or more thick., Underlies Aztec sandstone; overlies
Moenkopi formation. In Frenchman Mountain area, underlies Thumb
formation (new) with angular unconformity.
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P. D. Procter, 1953, Utah Geol. and Mineralog. Survey Bull. 44, p. 18-38, pl.

2. In Silver Reef area, Utah, Chinle formation consists of about 1,100 feet
of alternating sandstones and shales with exception of two small beds of
cherty limestone. On basis of color and lithology, formation is sub-
divided into a lower member consisting predominantly of dark-red shales
and minor interbedded red sandstones 265 feet thick overlying Shinarump
formation, a prominent 5- to 15-foot bed of white arkosic sandstone,
10 to 15 feet of purplish- to bluish-gray bentonitic shales with included
banded chert, 310 feet of deep-red to brick-red sandstone and shales with
an included 1-foot bed of white silicified limestone, 65 feet of buff
weathering to white sandstone overlain by 35 feet of lavender to purple
sandstone together known as Silver Reef sandstone (Reeside and Bassler,
1922, U.S. Geol. Survey Prof. Paper 129) and an upper Chinle which
consists of more than 400 feet of red shales and sandstones with some
white, friable sandstone beds locally more than 10 feet thick. Lower
Chinle subdivided into (ascending) Hartley shales and sandstones, Fire
Clay Hill bentonitic shales, and Trail Hill sandstone members (all new).
These members do not have wide areal extent. Upper Chinle subdivided
into (ascending) Silver Reef sandstone, and Duffin sandstone and shale
(new) members.

G. O. Bachman, 1953, U.S. Geol. Survey Oil and Gas Inv. Map OM-137.

In northwestern Mora County, N. Mex., conformably overlies Santa Rosa
sandstone ; underlies Naranjo formation (new). Thickness 640 feet.

J. H. Stewart and J. F. Smith, Jr., 1954, Intermountain Assoc. Petroleum

Geologists [Guidebook] 5th Ann. Field Conf., p. 29-33. Chinle in south-
eastern Utah has been divided into six units (ascending) : claystone and
sandstone unit, a sandstone commonly called “Moss Back,” variegated
claystone unit, reddish-orange unit, limy unit, and reddish siltstone unit.
Four of these units appear to be correlative with the four -divisions of
Chinle recognized by Gregory (1917, U.S. Geol. Survey Prof. Paper 93)
in Navajo Indian Reservation of Arizona. Claystone and sandstone unit
is equivalent to “D” division, the variegated claystone unit equivalent to
“C” division, the limy unit equivalent to “B” division, and reddish silt-
stone unit equivalent to “A” division. Overlies Moenkopi; underlies
Wingate.

Paul Averitt and others, 1955, Am. Assoc. Petroleum Geologists Bull., v. 39,

no. 12, p. 2518-2519, 2520, 2522. As restricted herein, includes beds be-
tween top of Shinarump conglomerate and disconformity at base of Moe-
nave formation (Dinosaur Canyon member). At Kanab, and elsewhere in
southwestern Utah, restricted Chinle includes only lower part of Chinle
as mapped by Gregory (1950, U.S. Geol. Survey Prof. Paper 220). Units
26 and 27 of Coal Creek Canyon section of Chinle (Thomas and Taylor,
1946) are here designated Shurtz sandstone tongue of Navajo sandstone;
units 28, 29, and 30 of Thomas and Taylor’s section are here designated
Cedar City tongue of Kayenta formation.

R. C. Robeck, 1956, Am. Assoc. Petroleum Geologists Bull,, v. 40, no. 10, p.

2499, 2502 (fig. 2). In Temple Mountain area, Utah, comprises (ascend-
ing) Temple Mountain (new), Moss Back, and Church Rock members.
Overlies Moenkopi formation; underlies Wingate sandstone.

J. W. Harshbarger, C. A. Repenning, and J. H. Irwin, 1957, U.S. Geol.

Survey Prof. Paper 291, p. 3 (table), 5-7. Contact between Chinle forma-
tion and Glen Canyon group in Navajo country lies between Gregory’s
“A” and “B” (1917, U.S. Geol. Survey Prof. Paper 93) divisions of the
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Chinle. Rocks long assigned to Chinle formation are therefore included
in Glen Canyon group. The “A’ division has been reassigned to Wingate
sandstone and is herein named Rock Point member of Wingate. This
reassignment of the Chinle “A” was based upon intertonguing between
the Wingate sandstone and the Chinle “A” in several areas.

J. H. Stewart, 1957, Am. Assoc. Petroleum Geologists Bull,, v. 41, no. 3, p.
441-462, Discussion of proposed nomenclautre of part of Upper Triassic
strata in southeastern Utah. Chinle is subdivided into (ascending)
Temple Mountain, Shinarump, Monitor Butte, Moss Back, Petrified
Forest, Owl Rock, and Church Rock members. Overlies Moenkopi forma-
tion ; underlies Wingate sandstone.

J. A. Momper, 1957, Four Corners Geol. Soc. [Guidebook] 2d Field Conf.,
p- 86 (chart), 91, 92. Agua Zarca and Salitral members removed from
Chinle and assigned to Moenkopi formation.

J. P. Akers, M. E. Cooley, and C. A. Repenning, 1958, New Mexico Geol. Soc.
Guidebook 9th Field Conf., p. 91. Chart shows that Chinle in St. Johns
area, Black Mesa basin, comprises (ascending) Shinarump, Mesa Re-
dondo, and Petrified Forest members.

E. M. Shoemaker and W. L. Newman, 1959, Am. Assoc. Petroleum Geologists
Bull,, v. 43, no. 8, p. 1838, 1841, 1845. In salt anticline region, overlies
Pariott member (new) of Moenkopi.

R. L. Griggs and C. B. Read, 1959, Am. Assoc. Petroleum Geologists Bull.,
v. 43, no. 8, p. 2004-2005. Stratigraphic nomenclature revised in Tucum-
cari-Sabinoso area, New Mexico. Chinle stratigraphically restricted above
to exclude Redonda member which is herein given formation rank.

Named for Chinle Valley, northeastern Arizona.

Chinook Pass Diorite Porphyry

See Keechelus Andesitic Series.

Chino Quarry Limestone®

Upper Paleozoic(?) : Southern California.

Original reference: J. W. Daly, 1935, Am. Mineralogist, v. 20, no. 9, p.
638-647, map. .

A. 0. Woodford, R. A. Crippen, and K. B. Garner, 1941, Am. Mineralogist,
v. 26, no. 6, p. 351, 354-355. Probably Upper Paleozoic.

Well exposed in Chino Quarry at Crestmore, Riverside County.

Chino Quarry Quartzite!

Paleozoic(?) : Southern California.
Original reference: J. W. Daly, 1935, Am. Min., v. 20, no. 9, p. 638647, map.
Named for quarry at Crestmore.

Chipman Formation

Chipman Group

Lower Ordovician: West-central Vermont.

Marshall Kay and W. M. Cady, 1947, Science, v. 105, no. 2736, p. 601.
Group named to include the Burchards (new) and succeeding Beldens
limestone and dolomites. Underlies Middlebury limestone. Chazyan
series.

W. M. Cady and E-an Zen, 1960, Am. Jour. Sci. v. 258, no. 10, p. 728-739.
Chipman formation of west-central Vermont is rock unit in uppermost
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part of Lower Ordovician, of Beekmantown age, between underlying Bas-
com formation and overlying rocks of Middle Ordovician (Chazy) age.
Structural setting is Middlebury synclinorium and adjacent areas to
west. Characterized by four principal rock types: buff to brown, sharply
defined, and laterally persistent beds of massive dolomite; white to blue-
gray limestone; gray limestone with thin interbeds of sandy-limestone;
and blue-gray limestone with irregular spots of dolomite. These litho-
facies are interbedded in type section. Formation was first referred to
as group (Kay and Cady, 1947) but is herein reduced to formation rank.
Beldens formation and Weybridge member of Beldens (Cady, 1945), the
Burchards limestone (Kay and Cady, 1947), and Bridport dolomite
(Cady, 1945) are redefined as members of Chipman. Weybridge and
Burchards have not been mapped north of Middlebury synclinorium,
whereas Beldens and Bridport are considered formations in northwestern
Vermont (Kay, 1958) that correlate in time with all or part of Chipman
formation. All units of Chipman overlie Bascom formation and underlie
Middlebury limestone. In Cornwall area, the Chipman is exposed in belt
of discontinuous outcrops of rock of Beekmantown age that extends from
about 1 mile south of village of Cornwall through The Ledges into town
of Weybridge. Chipman is in section that, at latitude of The Ledges,
includes three Cambrian formations—Winooski dolomite, Danby forma-
tion, and Clarendon Springs dolomite—as well as Ordovician formations
of Beekmantown, Chazy, Black River, and Trenton age. Distribution and
relationships of units are about as described and mapped by Cady (1945),
though their terminology is partly changed. Shelburne is referred to as a
formation; the “Crown Point limestone” becomes Burchards member of
Chipman formation; and Orwell limestone is now assumed to be Black
River age rather than Trenton. Cutting and Bascom formations and
Bridport dolomite member are as mapped by Cady (1945) at Bascoms
Ledge, but Middlebury limestone is expanded westward and downward
stratigraphically to top of Bridport and includes rocks that had been
interpreted as “Crown Point limestone” and “Beldens formation.” Orwell
limestone on summit of De Long Hill was misidentified as Beldens during
previous mapping. The first and apparently the correct, interpretation of
stratigraphic relationships of Beldens and Burchards members to Brid-
port member was given by Augustus Wing (in Dahna, 1877, Am. Jour. Sci.,
3d, v. 13, no. 77; no. 78). One of the purposes of present paper is to call
attention to Wing’s conclusions in further support of the inclusion of the
Bridport as a member of Chipman and the time-stratigraphic unity of
the various lithofacies of the Chipman. Wing referred to both the Brid-
port and the Beldens as unit 6, the “Rhynchonelle beds” and left no
doubt that the two are to be correlated. Beneath the Beldens in section
near and north of Cornwall village is Burchards, a limestone that Wing
referred to as unit 5c. He mentioned the local occurrence of this unit in
The Ledges north of Cornwall. Recent mapping shows that the Burch-
ards is a lithofacies extensive enough to be mapped as member of the
Chipman north and south of village of Cornwall. Also in section near
and north of Cornwall is Weybridge member (Cady, 1945), which was
referred to by Wing as the “striped stratum” in the “Rhynchonelle beds.”
Wing also mentioned the “striped stratum” in the “Rhynchonella beds” at
Bascoms Ledge. There the “Rhynchonelle beds” are now kKnown as Brid-
port member of Chipman. Brainerd (1891, Geol. Soc. America Bull,, v. 2,
p. 293-300) assigned a Chazy age to Zone 4 of Bascom formation (‘“Calcif-
erous D4”) and to whole sequence now known as Burchards and Beldens
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members of Chipman in The Ledges north of Cornwall village. This
incorrectly made these units younger than Bascom Zone 4 and Bridport
(Beekmantown) of section at Bascoms Ledge. Cady (1945) recognized
Zone 4 of the Bascom in The Ledges in Cornwall but followed Brainerd
in correlating Wing’s unit 5¢ (the Burchards) with Crown Point lime-
stone of middle Chazy age. The Beldens was mistakenly extrapolated
into section east of and stratigraphically above the Bridport southwest
of De Long Hill (Cady, 1945). The rock above the Bridport here is
actually Middlebury limestone, which is of Chazy age. Kay and Cady
(1947) proposed that the “Crown Point” formation east of Champlain
thrust in west-central Vermont be designated Burchards limestone with
type locality in belt of outcrop between Cornwall village and The Ledges.
This seemed advisable because of structural separation from typical
Crown Point limestone. Kay (1950; 1958) recognized fauna in the
Weybridge supporting a late Beekmantown age as well as stratigraphic
correlation of the Weybridge and the Beldens with Bridport. Rock of
Chazy age in vicinity of Shoreham village is structurally isolated from
Middlebury limestone and lithically and faunally like the typical Crown
Point limestone ; it is here continued as the Crown Point.

Named from Chipman Hill in outcrop belt north of Middlebury village,
Addison County.

Chipola Formation (in Alum Bluff Group)?!

Chipola facies (of Alum Bluff Stage)

Miocene, lower : Northwestern Florida and southeastern Alabama.

Original reference: Julia Gardner, 1926, U.S. Geol. Survey Prof. Paper 142,
p. 1-2.

C. W. Cooke, 1945, Florida Geol. Survey Bull. 29, p. 161-167. Typical part
of formation is fine blue-gray to yellow sand crowded with shells. This
facies appears to be confined to vicinity of Chipola and Apalachicola
Rivers, where it lies at base of formation and is about 10 feet thick.
Beds above it are less fossiliferous, and the sand is more or less cemented
by calcium carbonate. Farther west are two principal facies—sandy lime-
stone, which for most part is buried beneath younger deposits, and a
coarse light-colored sandy facies including lenses of light-colored or
variegated clay ; this latter facies may be littoral equivalent of the lime-
stone. Thickness at least 20 feet; as much as 56 feet has been reported.
Seems to merge laterally into Hawthorn formation. Underlies Shoal
River formation; directly and unconformably overlain by Duplin marl
from Washington County eastward.

H. 8. Puri, 1953, Florida Geol. Survey Bull. 36, p. 22-24. A facies in Alum
Bluff stage. At type locality, facies is blue-gray to yellowish-brown highly
fossiliferous marl studded with molluscan shells; thickness about 28
feet. This marly facies is restricted to vicinity of Chipola and Apala-
chicola Rivers. Farther west Cooke (1945) recognized two facies: sandy
limestone which for the most part is buried and light-colored coarse sandy
facies with lenses of clay. Lower Miocene.

C. W. Cooke, 1959, U.8. Geol. Survey Prof. Paper 321, p. 2 (table 2). Table
shows Chipola as middle Miocene.

Type locality : McClelland’s Farm, near Bailey’s ferry, northern Calhoun
County, Fla. Named for exposures on Chipola River, Jackson County.
Type locality of facies: Tenmile Creek, from bridge to one-half mile
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below bridge on Marianna-Clarksville Road, 2,376 feet south of NW cor.
sec. 12, T. 1, N, R. 10 W., 22 miles south of Marianna, Calhoun County.
tChipola Marl Member (of Chipola Formation)®*
Miocene, lower : Northern Florida and southeastern Alabama.

Original reference: W. H. Dall, 1892, U.S. Geol. Survey Bull. 84, p. 112-113,
120, 122, 157, 324.

Named t:or exposures on Chipola River, especially at McClelland Farm,
south of Tenmile Creek, Jackson County, Fla.
tChippewa Felsite (in Ashbed Group)?
Precambrian (Keweenawan) : Northern Michigan.

Original reference: W. C. Gordon, 1905, Michigan Acad. Sci. Tth Rept., p.
188-195.

Crops out only in Black River and on Chippewa Bluff near Bessemer,
Gogebic County.
Chippewa Granite®
Precambrian: Northwestern New York.

Original reference: A. F. Buddington, 1934, New York State Mus. Bull. 296,
p. 86.

Exposed in valley of Chippewa Creek, Hammond quadrangle. Derivation of
name not stated.
tChippewa Porphyry (in Ashbed Group)®*
Precambrian (Keweenawan) : Northern Michigan.

Original reference: F. E. Wright and A. C. Lane, 1909, Michigan Geol. Sur-
vey Rept. State Board 1908, pl. 1.

Porcupine Mountains.
Chippewa Quartzite!
Precambrian (upper? Huronian) : Central northern Wisconsin.

Original reference: BE. T. Sweet, 1876, Wisconsin Acad. Sci. Trans., v. 3, p.
40-55.

Named for exposures on Chippewa River, Chippewa County.
tChiquito sandstone
Precambrian (Chuaran series) : Northern Arizona.

Charles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 112.
Lowermost beds are shallow-water deposits with abundant ripple marked
bedding planes. Massive sandstones follow; then shaly sandstones.
Thickness 300 to 400 feet. Underlies Gunther dolomite (new) ; overlies
Cardenas lava series (new).

[C. R.] Keyes, 1939, Pan-Am. Geologist, v. 71, no. 1, p. 69. Name previously
used for another unit and is abandoned in favor of the new name Aguja
sandstone.

Name derived from the Rio Colorado Chiquito or Little Colorado River,
opposite the mouth of which the strata are well exposed.

Chiquito sandstones*
Permian (Aubreyan series) : Northern Arizona.
Original reference: C. R. Keyes, 1922, Pan-Am. Geologist, v. 38, p. 251, 336.

Named for exposures in lower valley of Rio Chiquito Colorado in Grand
Canyon region.
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Chiricahua Limestone' (in Naco Group)
Permian: Southeastern Arizona and southwestern New Mexico.

Original reference: A. A. Stoyanow, 1936, Geol. Soc. America Bull,, v. 47,
no. 4, p. 532, 536.

F. F. Sabins, Jr., 1957, Am. Assoc. Petroleum Geologists Bull., v. 41, no. 3,
pt. 1, p. 498. Concha limestone is undoubtedly same unit which Stoyanow
(1926, Am. Jour. Sci., 5th, v. 12; 1936) mentioned from the Chiricahua
Mountains and correlated with the Kaibab. He proposed Chiricahua lime-
stone for these beds, but no type section was ever designated or de-
scribed, and term has seldom been used by later writers. Suggested that
terms Chiricahua limestone and Snyder Hill formation be suppressed and
that term Concha limestone be used for the light-colored cherty lime-
stones of southeast Arizona that contain Kaibab fauna and overlie
Scherrer formation.

Elliot Gillerman, 1958, New Mexico Bur. Mines Mineral Resources Bull. 57,
p. 11 (table 2), 41-43, pl. 1. Included in Naco group. In Peloncillo
Mountains, term Chiricahua limestone is used for cherty limestone
overlying Scherrer quartzite. Belived that Chiricahua limestone and
Concha limestone are same stratigraphic unit and that the terms are
synonymous; because of priority, term Chiricahua limestone should be
retained. In Peloncillo Mountains, consists principally of thick-bedded
light-gray medium-grained limestone containing irregularly shaped
grayish-pink chert nodules. Estimated thickness 800 feet. Underlies
McGhee Peak formation (new) of Bisbee group; intruded by Cienega
Peak granite (new).

Exposed in Chiricahua Mountains near New Mexico border.

Chiricahuan series'
Upper Cambrian: Arizona and New Mexico.

Original reference: C. R. Keyes, 1915, Conspectus of geologic formations
of New Mexico: Des Moines, Robert Henderson, State printer, p. 4, 6.
Chisholm Shalet
Chisholm Formation

Chisholm Shale (in Bright Angel Group)

Middle Cambrian: Eastern Nevada, northwestern Arizona, southeastern
California, and western Utah."

Original reference: C. D. Walcott, 1916, Smithsonian Misec. Colln., v. 64,
no. 5, Pub. 2420, p. 409-410.

Charles Deiss, 1938, Geol. Soc. America Bull., v. 49, no. 7, p. 1158 (fig. 6),
1160. Thickness emended [type section] 137 feet. Overlies Lyndon lime-
stone; underlies Highland Peak limestone.

H. E. Wheeler, 1940, Nevada Univ. Bull,, Geology and Mining Ser., no. 34,
p. 12 (fig. 2), 14-15. Underlies Peasley limestone (new); Highland
Peak limestone restricted to exclude Peasley.

H. E. Wheeler, 1943, Geol. Soc. America Bull,, v. 54, no. 12, pt. 1, p. 1794,
1816-1817, pl. 1. Geographically extended into western Grand Canyon
area, Arizona, where it is about 99 feet thick. Underlies Peasley lime-
stone and overlies Lyndon shale.

H. E. Wheeler, 1948, Nevada Univ. Bull,, Geology and Mining Ser., no. 47,
p. 32, 35. Geographically extended into Wah Wah Range, Utah, where it
is 56 feet thick. Not distinguished from Peasley and Lyndon limestones
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in House Range, and here the undifferentiated unit is named Millard
limestone. Through discovery of Lyndon limestone in southeastern
California, the Chisholm could be differentiated there. In Nopah-
Johnnie region, Chisholm shale includes members 5F and 5G of Hazzard's
(1937, California Jour. Mines and Geology, v. 33, no. 4) Cadiz formation.

H. E. Wheeler and V. 8. Mallory, 1953, Am. Assoc. Petroleum Geologists
Bull, v. 37, no. 10, p. 2413 (fig. 2), 2414. Generalized discussion of
designation of stratigraphic units. Chisholm shale is included in Bright
Angel group in one area, and classed as member of Bright Angel shale
in another area.

M. S. Johnson and D. E. Hibbard, 1957, U.S. Geol. Survey Bull. 1021-K,
p. 339, pls. 32, 33. In Nye and Clark Counties, Nev., underlies Jangle
limestone (new) ; conformably overlies Lyndon limestone.

R. A. Robison, 1960, Intermountain Assoc. Petroleum Geologists Guide-
book 11th Ann. Field Conf. p. 48 (fig. 3), 49-50. Proposed here that
name Chisholm formation be applied to unit in House Range that Wheeler
(1948) designated as Burnt Canyon limestone. Wheeler assigned only a
35-foot shale unit to the Chisholm in the Wah Wah Range. A second
10-foot shale bed with a Glossopleura fauna occurs about 150 feet above
Chisholm shale of Wheeler. Proposed here that the entire 195-foot shale
and limestone sequence be assignd to Chisholm formation. Elsewhere in
eastern Great Basin, Chisholm shale occurs in middle of Millard limestone
of Cohenour (1959) in Sheeprock Range and of Rigby (1958) in Stans-
bury Mountains. Further east, the Chisholm merges into lower part of
Ophir shale and in Tintic and Ophir districts; to the west, the shales
finger out. As defined in this :paper, the Chisholm underlies the Dome
and overlies the Howell in the House and Wah Wah Ranges and
underlies the Peasley and overlies the Lyndon in Pioche district.

Type locality : Vicinity Chisholm mine and Half Moon Gulch, 2 to 3 miles
northwest of Pioche, Nev.

Chisholm Creek Shale Member (of Wellington Formation)

Permian: Central Kansas.

W. A. Ver Wiebe, 1937, Wichita Municipal Univ. Bull,, v. 12, no. 5, p. 5,
11-12. Soft blocky drab claylike shales which weather greenish. Locally,
thin zones of red clay. Thickness approximately 40 feet. Underlies
Carlton limestone member; overlies Annelly gypsum member (new).

Type locality: Along east branch of Chisholm Creek, beginning in SW
sec. 35, T. 26 S., R. 1 E., Kechi Township.

Chisik Conglomerate Member (of Naknek Formation)!

Chisik Member (of Naknek Formation)

Upper Jurassic: Central southern Alaska.

Original reference: G. C. Martin and F. J. Katz, 1912, U.S. Geol. Survey
Bull. 485, p. 68-69.

C. BE. Kirschner and D. L. Minard, 1948, U.S. Geol. Survey Oil and Gas
Inv. Prelim. Map 95 [1949]. Chisik member, 300 to 600 feet thick, consists
of a sandstone and a conglomerate facies. On south shore of Chinitna
Bay and on Oil Bay, member almost entirely of sandstone. On east
shore of Iniskin Bay, member consists of conglomerate which extends
as a tongue into the sandstone. Conglomerate facies traced eastward
to within 2 miles of Iniskin Bay, where it gradually interfingers with
sandstone. Underlies unnamed siltstone member.
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A. 8. Keller amd H. N. Reiser, 1959, U.S. Geol. Survey Bull. 1058-G, p.
269-270, 287, pls. 29, 30. Martin and Katz (1912) originally applied
name Chisik to a conglomerate at base of Naknek formation and treated
it as a unit of formational rank overlying Chinitna shale and underlying
Naknek formation. Martin (1926, U.S. Geol. Survey Bull. 776) treated
the Chisik conglomerate as basal member of Naknek formation, and
this is its present usage. The Chisik consists of irregularly banded
marine conglomerate which, north of area of this report [Katmai
region], may be as much as 1,000 feet thick. Underlies unnamed mem-
ber of Naknek.

Type locality on Chisik Island, Cook Inlet region.

Chisna Formation
Carboniferous: Southeastern Alaska.
Original reference: W. C. Mendenhall, 1905, U.S. Geol. Survey Prof. Paper
41, p. 33, map.
Crops out at head of Chisna River and in hills east and west of the Chisna,
central Copper River region.
Chisos Voleanies

Chisos Beds*

Upper Cretaceous and Tertiary: Western Texas.

Original reference: J. A. Udden, 1907, Texas Univ. Bull. 93, p. 17, 60-67.

R. G. Yates and G. A. Thompson, 1959, U.S. Geol. Survey Prof. Paper 312,
p. 16-17, pl. 1. Volcanics described in Terlingua district where they
consist of lava flows, tuffs, and interbedded sedimentary rocks. Principal
occurrence is at Fresno mine, where they unconformably overlap
Boquillas flags. South of mapped area volcanics overlie Tornillo rocks
in apparent conformity. Thickness not determined. Age cannot be closely
estimated; probably ranges through uppermost Cretaceous well into
Tertiary.

Named for Chisos Mountains, Brewster County.

Chispa Andesite?
Tertiary: Southwestern Nevada.
Original reference: F. L. Ransome, 1909, U.S. Geol. Survey Prof. Paper
66, p. 28, 64.
Chispa Hills, Goldfield district.

Chispa Summit Formation*

Upper Cretaceous (Gulf Series) : Southwestern Texas.

Original reference: W. S. Adkins, 1933, Texas Univ. Bull. 3232, p. 239, 271,
426, 431.

P. C. Twiss, 1959, Texas Univ. Bur. Econ. Geology, Geol. Quad. Map 23.
Described in Van Horn Mountains. Formation is a marine sequence of
flaggy limestone and calcareous shale that crops out in narrow band
along western margin of mountains and in northwest-trending belt in
central Van Horns south of Willoughby Windgap. Thickness at Chispa
Summit 840 feet; section incomplete. Lower 150 feet composed predomi-
nantly of pale yellowish-brown flaggy fossiliferous microcrystalline lime-
stone with interbeds of calcareous, illitic shale; above lower 150 feet
limestone content decreases and rocks are mostly grayish-orange, gypsi-
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ferous, calcareous illitic shale. Lies disconformably on Buda limestone;
contact sharp. Underlies Tertiary Colmena formation.

First described in Chispa Summit region, western Jeff Davis County.
Chita Sand Member (of Catahoula Formation)?
Miocene : Eastern Texas.

Original reference: F. B. Plummer, 1933, Texas Univ. Bull. 3232, p. 530,
715, 717.

F. E. Smith, 1958, Soc. Econ. Paleontologists Mineralogists and Houston
Geol. Soc. Guidebook Ann. Field Trip, p. 9 (columnar section), 13-14.
Basal member of Catahoula. Underlies Onalaska clay member. Thickness
10 to 80 feet. Age of Catahoula, as used in Texas and Louisiana, is still
in question. Columnar section of field trip area [Brazos River valley]
shows Oakville-Catahoula as Miocene.

Type locality: Exposures along north facing escarpment near Chita,
Trinity County.

Chitistone Limestonet
Upper Triassic: Eastern Alaska.

Original reference: O Rohn, 1900, U.S. Geol. Survey 21st Ann. Rept., pt. 2,
p. 426.

F.H. Moffit, 1938, U.S. Geol. Survey Bull. 894, p. 44-52, pl. 2. Bluish-gray
limestone, prevailingly in thicker beds and with fewer and thinner shale
partings than the overlying Nizina limestone. Black chert bodies of
irregular form numerous in places. Thickness 1,900 feet in Nizina dis-
trict.

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.

Exposed at junction of Nizina and Chitistone Rivers, hence the name.
Nizina-Tanana region.

Chitka Point Formation

Tertiary or Quaternary: Alaska.

H. A. Powers, R. R. Coats, and W. H. Nelson, 1960, U.S. Geol. Survey Bull.
1028-P, p. 539-541. pl. 69. Lava flows and flow breccia of porphyritic
andesite, interbedded with marine conglomerate; conglomerate confined
to lower part of formation; lava flows and breccia emplaced above water
form upper part; at type section, contains carbonized broken fragments
of woody material. No complete section compiled but thickness probably
exceeds 1,000 feet. Overlies Amchitka formation (new) with angular
unconformity, and dikes of porphyritic rock similar to lava of Chitka
Point cut Banjo Point formation (new) and Amchitka formation; south
of Chitka Point, underlies gravel deposit of hornblende andesite. Age
estimated as middle to late Tertiary; no evidence to rule out possibility
that formation might be early Quaternary.

Type locality: At Chitka Point, Amchitka Island (Aleutian Islands).
Underlies most of mountainous west half of island.

Chittenango Member (of Marcellus Shale)*
Middle Devonian: Central New York.

Original reference: G. A. Cooper, 1930, Am. Jour. Sci., 5th, v. 19, p. 131,
219.
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G. A. Cooper, 1941, Washington Acad. Sci. Jour., v. 31, no. 5, p. 180. Identi-
fication of Stony Hollow member (new) as sandstone equivalent of
Cherry Valley limestone helps clarify section along Catskill Front. Beds
hitherto classified as “Marcellus” shale (Bakoven of Chadwick) immedi-
ately underlie the Stony Hollow member and are now proved to be
equivalent of Union Springs mémber. The Stony Hollow underlies Mount
Marion formation of Grabau at its type section; consequently the Mount
Marion is interpreted as sandy facies of Chittenango black shale member
overlying the Cherry Valley to the west.

G. A. Cooper, 1943, in Winifred Goldring, New York State Mus. Bull. 332,
p. 249 [1946]. Name Berne member was designated to cover the gray
sandy equivalents of the Union Springs, Cherry Valley, and Chittenango
members. Now that the Cherry Valley equivalent has been definitely
recognized, the name Berne must be restricted wholly to the Chittenango
- sandy shale equivalent about 100 to 150 feet thick. ,

R. E. Stevenson, 1948, New York State Sci. Service Rept. Inv. 1, p. 2
(chart). Chart shows Chittenango member overlies Cherry Valley and
underlies Bridgewater member.

Type section: In small gully 0.7 mile north of village of Chittenango Falls,
Madison County.

Chiulos Shale Member (of Great Blue Formation)

Upper Mississippian: Western Utah.

R. E. Cohenour, 1959, Utah Geol. and Mineralog. Survey Bull. 63, p. 12
(table 1), 90-93, 170, 172, 174-175, pls. 1, 21. Primarily black fissile shale
with many interbedded ribs of quartzite near center. Thickness about
1,818 feet. Overlies a lower limestone member about 911 feet thick; in
fault contact with upper limestone member that is about 1,410 feet thick.

Described in Sheeprock Mountains, Tooele and Juab Counties.

Chiva Chiva Andesite

Oligocene or Miocene: Panama3.

[T. F. Thompson] 1943, Panama Canal, Spec. Eng Div., 3@ Lock Proj., pt.
2, chap. 3, p. 26. Light-gray andesite porphyry. In intrusive contact with
an agglomerate of basement complex. Occurs as thick dike or elongated
plug. Pre-Pliocene. '

W. P. Woodring in R. Hoffstetter and others, 1960, Lexique Strat. Internat.,
v. 5, Amérique Latine, fasc. 2a, p 331-332. Type locality stated. Oligo-
cene or Miocene.

Type locality : Quarry 6.5 kilometers northeast of Pedro Miguel, C.Z. Chiva
Chiva is name of group of houses about 3 kilometers northeast of Pedro
Miguel. Road that runs by quarry is called Chiva Chiva Road.

Chiwapa Sandstone Member (of Ripley Formation)

Upper Cretaceous: Northeastern Mississippi.

F. F. Mellen, 1958, Mississippi Geol. Survey Bull. 85, p. 49-54. Proposed
for a sand or sandstone member at top of Ripley formation throughout
outerop belt of the unit in Clay, Chickasaw, Union, and Tippah Counties.
Characteristically a “bored” or “horseshoe” limestone or calcareous
sandstone; irregularly indurated. Thickness approximately 80 feet.
Overlies Ripley marlstone; coarseness of Chiwapa sands suggests pos-
sibility of unconformity; separated from overlying Prairie Bluff-Owl
Creek by sharp contact that may represent an unconformity or diastem.
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Type locality: On branch of Chiwapa Creek at old CWA rock quarry 1%
miles south of Pontotoc in NW¥% NW %4 sec. 16, T. 10 8., R. 3 E., Pontotoc
County.

Chiwaukum Schist

Pre-Ordovician: Central Washington.

B. M. Page, 1940, Stanford Univ. Abs. Dissert., v. 15, p. 118. Mainly
quartz feldspar, biotite, and graphite. Younger than Swakane gneiss.

R. M. Pratt, 1959, Dissert. Abs., v. 19, no. 12, p. 3278. Oldest rock units
in Mount Stuart area are Chiwaukum schist and Peshastin slate. The
Chiwaukum is a banded staurolite-kyanite-garnet-bearing quartz-biotite
schist characterized by much carbonaceous matter and numerous quartz
lenses. .

Trirst described in area northwest of Wenatchee, Chelan County. Mount
Stuart area includes parts of Chelan, Kittitas, and King Counties.

Chloride Formation®
Devonian or Mississippian(?): Southwestern New Mexico.
Original reference: C. R. Keyes, 1904, Am. Jour Sci., 4th, v. 18, p. 360-362.
Probably named for town in northwestern part of Sierra County.

Chloride Granite

Precambrian(?) : Northwestern Arizona.

M. G. Dings, 1951, U.S. Geol. Survey Bull, 978-E, p. 129-130, pl. 18. Light-
gray medium-grained gneissoid granite. Gneissic structure, which is
general conforms to schistosity of older folded rocks, in many places
grades into a schist as borders of older rocks are approached. Locally
granite shows considerable variation in texture, ranging from fine to
moderately coarse. Weathers yellowish brown. Has intruded amphibolite
and older granite gneisses. Formerly a part of Ithaca Peak porphyry.

Exposed north and northwest of Chloride, in Wallapai mining district,
Mohave County.

Chloridian series'
Upper Cambrian: Arizona and New Mexico.

Original reference: C. R. Keyes, 1915, Conspectus of geologic formations
of New Mexico: Des Moines, Robert Henderson, State printer, p. 4, 6.

Chloropagus Formation

Miocene, upper, to Pliocene, lower: Western Nevada.

D. 1. Axelrod, 1956, California Univ. Pubs. Geol. Sci., v. 33, p. 95-97, 138-
139, figs. 5, 6, 8. Section exposed in Green Hill area is (ascending) basalt
more than 500 feet; breccia and agglomerate, 500 feet; basalt, 200 feet;
tuff and breccia grading to siliceous shale, 50 feet; basalt, 450 feet;
siliceous shale, 5 feet; tuffaceous sandstone and shale, 15 feet; basalt,
200 feet. Aggregate thickness over 1,920 feet. Base not exposed in Hot
Springs Range but supposedly rests on basement rock. Conformably
underlies Desert Peak formation (new). Southwest of Iallon, con-
formably overlies Old Gregory formation (new). Rocks show several
important facies changes as they are traced away from Chloropagus.

Type area in middle foothills of Hot Springs (Kawsoh) Mountains 1 to 2
miles north of Desert Peak, in vicinity of Green Hill (chloropagus),
Desert Peak quadrangle. Identified over wide area in western Trinity
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Range to north, and also crops out 30 miles north of Desert Peak, and
adjacent hills to northeast and southwest.

TChoccolocco Shalet
Lower Cambrian: Alabama.

Original reference: E. A. Smith, 1890, Alabama Geol. Survey Rept. on
Cahaba coal field, p. 148, map.

Named for Choccolocco, Calhoun County.

Chocolay Group

Precambrian (Animikie Series): Northern Michigan.

H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 30 (table 1),
35. Oldest of the four groups in the series. As defined here, equivalent
to the Lower Huronian of earlier reports. Comprises (ascending) Fern
Creek formation, Sturgeon quartzite, and Randville dolomite and their
stratigraphic equivalents. In parts of Iron and Dickinson Counties,
only unit of group is Randville dolomite (in southern Iron County, its
partial correlative, the Saunders formation) ; Mesnard quartzite and
Kona dolomite, exposed at Mount Chocolay and adjacent area to the
west, are accepted as direct correlatives of Sturgeon quartizite and
Randville dolomite. Group unconformably overlies post-Dickinson grani-
tic rocks; underlies Menominee group.

Named for Mount Chocolay and for Chocolay Junction on the Duluth,
South Shore, and Atlantic Railroad, about 3 miles southeast of Mar-
quette, Marquette County.

Chocorua Granite®
Upper Devonian or Upper Carboniferous: Northern New Hampshire.

Original reference: C. H. Hitchcock, 1874, Geology of New Hampshire,
pt. 1, p. 508-545.

Well exposed on Mount Chocorua, Carroll County.
fChoctaw Buhrstone (in Claiborne Group)*
Eocene, middle: Southern Alabama and Mississippi.

Original reference: W. J. McGee, 1890, Am. Jour. Sci., 3d, v. 40, p. 27, 30,
32.

Name probably derived from the broad belt of the formation across Choc-
taw County, Ala.

tChoctaw Limestone'

Lower Cretaceous (Comanche Series) : Northeastern Texas.

Original reference: F. W. Cragin, 1894, Colorado Coll. Studies, v. 5, p. 41.

Named for Choctaw Creek, Grayson County.

tChoctawhatchee Formation®
Choctawhatchee Stage

Miocene, middle and upper. Western and northeastern Florida.

Original reference: G. C. Matson and F. G. Clapp, 1909, Florida Geol.
Survey 2d Ann. Rept.,, p. 114-122, table.

R. H. Smith, 1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 2, p.
264, 269-272. Term Permenters Farm beds proposed for beds that lie
above Arca zone in Choctawhatchee formation. Beds have been assigned
to overlying Ecphore zone by earlier workers. Formation includes (as-
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cending) Yoldia zone, Arca zone, Permenters Farm beds, Ecphora zone,
and Cancellaria zone,

C. W. Cooke, 1945, Florida Geol. Survey Bull. 29, p. 168. Name Choctawhat-
chee formation abandoned. Yoldia and Arce zones transferred to Shoal
River formation; Hcphora and Cancellaria zones classified as Duplin
marl.

H. S. Puri, 1953, Florida Geol. Survey Bull. 36, p. 16 (table), 18 (fig. 2),
27-36, fig. 3. Choctawhatchee stage includes all Miocene sediments of
post-Alum Bluff age in Florida panhandle and their equivalents in
Central and Western Gulf States. In Florida panhandle, four biofacies,
Yoldia, Arca, Ecphora, and Cancellaria, are recognized. These biofacies
congidered faunizones within Choctawhatchee formation. Type exposure
of formation designated as type exposure of stage. Term Permenters
Farm beds dropped.

Named for exposure on Choctawhatchee River, Walton County.
Chokecherry Dolomite!

Chokecherry Dolostone

Upper Cambrian and Ordovician(?): Western Utah.

Original reference: T. B. Nolan, 1930, Washington Acad. Sci. Jour., v. 20,
no. 17, p. 421-432.

C. B. Bentley, 1958, Brigham Young Univ. Research Studies, Geology Ser.,
v. 5, no. 6, p. 24. Chokecherry dolomite is equivalent to both Notch
Peak limestone (Upper Cambrian) and Pogonip group of Lower Ordovi-
cian age. Proposed that Cambrian part of Chokecherry dolomite be
renamed Notch Peak and Ordovician part be renamed Pogonip forma-
tion.

K. F. Bick, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 5, p.
1067-1068. Cambro-Ordovician boundary lies within the Chokecherry
dolostone; approximately lower third of formation is Late Cambrian
and remainder Early Ordovician, the boundary being at change from
thick-bedded to thin-bedded rocks. Overlies Hicks formation. Discussion
of Deep Creek Mountains area.

L. F. Hintze, 1959, Intermountain Assoc. Petroleum Geologists Guidebook
10th Ann., Field Conf., p. 50. Recommended that terms Chokecherry
dolomite and Opohonga limestone be abandoned in Gold Hill and Tintie
mining districts.

A. R. Palmer, 1960, U.S. Geol. Survey Prof. Paper 400-B, p. B290. In
Deep Creek Range, Utah, Chokecherry dolomite overlies Corset Spring
shale, geographically extended into this area.

U.S. Geological Survey currently designates the age of the Chokecherry
Dolomite as Upper Cambrian and Ordovician(?) on the basis of faunal
studies.

Named for exposures in Chokecherry Canyon just south of Gold Hill
quadrangle.

Cholla Member (of Lowell Formation)
Lower Cretaceous: Southeastern Arizona.
A. A. Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 10, 16, pl. 27.

Consists of following divisions (ascending) : white shaly sandstone with
numerous fragments of silicified wood, buff-streaked sandstone, platy
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thin-bedded shale, crossbedded and streaked sandstone, light-buff lime-
stone, crumbly yellow shale, gray limestone, friable light-yellow sand-
stone, crossbedded pinkish sandstone, platy light-colored sandstone, and
massive crosshedded sandstone. Thickness 68 feet. Underlies unnamed
shale and sandstone division; overlies unnamed limestone and sandstone
division.

In standard section of Lowell formation in the Ninety One Hills. Type
locality of formation also designated as Ninety One Hills area, immedi-
ately north of international border in vicinity of international monument
No. 91, southeast of Bisbee Junction on Southern Pacific Railway, Cochise
County.

Cholla Canyon Tongue (of Cliff House Sandstone) -

Upper Cretaceous: Northwestern New Mexico.

P. T. Hays and A. D. Zapp, 1955, U.S. Geol. Survey Oil and Gas Inv. Map
OM-144, sheet 1. Described as small tongue of Cliff House sandstone in
Menefee formation. As a result of this tonguing, approximately 60 feet
of beds at top of Menefee formation are replaced northeastward by CLff
House sandstone. Contacts are sharp.

Exposed within southeasterly trending band about one-half mile wide and
about 3 miles southwest of edge of Barker Dome tongue. These exposures
are along southwestern flanks of Barker and Southern Ute Domes and
are especially well developed at the head of Cholla Canyon, in secs. 9,
10, and 15, T. 31 N,, R. 14 W., San Juan County.

Chopaka Basic Intrusives!
Carboniferous(?) : Central northern Washington, and southern British
Columbia, Canada.
Original reference: R. A. Daly, 1906, Geol. Soc. America Bull,, v. 17, p.
329-376.
Caps Chopaka Mountain, Wash.

Chopaka Schist!
Carboniferous(?) : Central northern Washington.
Original reference: R. A. Daly, 1906, Geol. Soc. America Bull., v. 17, p.
329-376.
Caps Chopaka Mountain.

Choptank Formation! (in Chesapeake Group)

Miocene, middle: Eastern Maryland and Virginia.

Original reference: G. B. Shattuck, 1902, Science, new ser., v. 15, p. 906.

W. B. Spangler and J. J. Peterson, 1950, Am. Assoc. Petroleum Geologists
Bull,, v. 34, no. 1, p. 77-78. Consists of fine yellow quartz sand, bluish-
green sandy clay, slate-colored clay, and, locally, ledges of indurated
material. Two well-defined fossil zones. Thickness variable; 50 feet at
Nomini Cliffs, Va., where entire formation is exposed between St. Mary’s
formation above and Calvert formation below.

L. W. Stephenson and F. 8. MacNeil, 1954, Geol. Soc. America Bull., v. 65,
no. 8, p. 733-738. Yorktown formation geographically extended into Mary-
land where it transgresses both the St. Marys and Choptank formations.

Named for exposures on Choptank River, Md., a short distance below Dover
Bridge, Talbot County.



790 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Choptankian Substage

Miocene, middle: Maryland, New Jersey, and Virginia.

D. S. Malkin, 1953, Jour. Paleontology, v. 27, no. 6, p. 767, 768. Substage
based on microfaunal assemblages; includes all sediments deposited in
central Atlantic Coastal Plain province during time of accumulation of
Choptank formation, type exposure of which is considered exemplary of
the substage. In sequence, the Choptankian succeeds Calvertian substage
and is followed by St. Marysan substage.

Chorrera Basalt

Oligocene or Miocene: PanamA.

S. M. Jones, 1950, Geol. Soc. America Bull., v. 61, no. 9, p. 898 (table 2).
Listed on correlation chart together with Cerro Gigante basalt and Bruja
dolerite. TUnits are unconformable below Gatun formation and above
upper Caimito members. Lower Miocene. “Basalt” is used in this paper
as field term applied to basic fine-grained igneous rocks including ‘“ande-
site” and “basalt.”

W. P. Woodring in R. Hoffstetter and others, 1960, Lexique Strat. Internat.
v. 5, Amérique Latine, fasc. 2a, p. 332. Oligocene or Miocene.

Occurs in Gatin Lake area.

Chota Formation

Middle Ordovician: Eastern Tennessee.

R. B. Neuman, 1955, U.S. Geol. Survey Prof. Paper 274-T, p. 141, 145 (chart),
157-160, pls, 27, 28. Name applied to a unit which is formed dominantly
of gray quartzose calcarenite, 550 to 900 feet thick, and which is under-
lain by Tellico formation and overlain by Sevier formation. Formation
is thinnest in northeast part of homocline; thickens to northeast to 650
feet 3 miles southwest of its truncation by Guess Creek fault; at type
locality 900 feet. This is same unit as ‘“sandstone lentil of the Sevier
formation” of Keith (1895, 1896) and Holston formation of Rodgers
(1953) as mapped in this area.

Type locality: Near Chota School, on Tennessee Highway 72, Vonore quad-
rangle, Monroe County.

tChouteau Group*

Mississippian: Missouri.

Original reference: G. C. Broadhead, 1874, Missouri Geol. Survey, v. 1, p.
26-65.

Chouteau Limestone?

Chouteau Group
Choutean Limestone (in Easley Group or Sulphur Springs Group)

Lower Mississippian: Central and eastern Missouri and southwestern
Illinois.

Original reference: G. C. Swallow, 1855, Missouri Geol. Survey 2d Ann.
Rept., pt. 1, p. 101, sections opposite p. 98, 103,

E. B. Branson, 1944, Missouri Univ. Studies, v. 19, no. 3. p. 189-202.
Formation in southwestern part of State includes (ascending) Compton,
Northview, Pierson, and Reeds Spring members; in southeastern part of
State, includes Fern Glen member; in central part of State, includes
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Sedalia member; in northeastern part of State, undifferentiated. Under-
lies Burlington limestone; overlies Hannibal shale or Bushberg sand-
stone.

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, chart 5.
Chouteau limestone included in Easley group (new). In standard Missis-
sippian section, occurs above Maple Mill shale and below Gilmore City
limestone.

A. G. Unklesbay, 1952, Missouri Geol. Survey and Water Resources, 2d ser.,
v. 33, p. 46-56. Formation described in Boone County, where it is as
much as 68 feet thick. In this report, name Chouteau is used in unre-
stricted sense of Swallow. Term is applied to the limestone between the
Bushberg sandstone and Burlington limestone. In Sulphur Springs group.
Weller placed the Chouteau in Basley group, but this term has not been
generally accepted in Missouri. Kinderhookian.

E. L. Clark and T. R. Beveridge, 1952, Missouri Geol. Survey and Water
Resources Rept. Inv. 13, p. 71-75. [Reprinted from Kansas Geol. Soc.
Guidebook 16th Regional Field Conf.] Redefined as group to include
(ascending) Compton, Sedalia, and Northview formations. This usage
follows Broadhead (1874) by using Chouteau in unrestricted sense and
ranking it as a group. At the time that Moore (1928) restricted the
Chouteau, he believed the Kinderhookian-Osagean line to be between the
Chouteau (restricted) or Compton and Sedalia. The Kinderhookian-
Osagean line is now believed to be at the top of the Northview. Overlies
Sylamore formation; underlies Pierson formation.

L. B. Workman and Tracey [Tracy] Gillette, 1956, Illinois Geol. Survey
Rept. Inv. 189, p. 8 (fig. 1), 31-35. Chouteau is used in this report for
the limestone that in western and central Illinois rests conformably on
Maple Mill formation and in eastern and southern Illinois on New Albany
formation. Uppermost limestone of Kinderhook series in these areas and
is unconformably overlain by Osage group of Valmeyer series.

T. J. Laswell, 1957, Missouri Geol. Survey and Water Resources Rept. Inv.
22, p. 9 (fig. 2), 39-42. Formation described in Bowling Green quadrangle
where it is as much as 25 feet thick. Overlies Hannibal formation;
underlies Burlington formation. The Reeds Spring and Pierson forma-
tions are not of Chouteau age, as Branson (1944) believed, but are
younger than the Chouteau.

Charles Collinson and A. J. Scott, 1958, Illinois Geol. Survey Circ. 254, p. 3,
5-6. In southern Illinois, Chouteau limestone underlies State Pond mem-
ber (new) of Springville formation and is uppermost unit in Kinderhook
series. Thin and discontinuous; thickness not more than 2 or 3 feet.

Charles Collinson and D. H. Swann, 1958, Geol. Soc. America Guidebook
Field Trip St. Louis Mtg., p. 24 (fig. 3), 46 (fig. 8), 49-51. Described
in western Illinois where it is as much as 70 feet thick. Overlies Han-
nibal shale; underlies Sedalia formation. Beds to which name Chouteau
is applied in Illinois ‘probably correlate with Compton limestone of

Chouteau group in type area.
Named for Chouteau Springs, Cooper County, Mo.

tChowan Formation (in Columbia Group)?*

Pleistocene: Eastern North Carolina, eastern Maryland, and eastern
Virginia.
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Original reference: W. B. Clark, 1910, Geol. Soc. America Bull.,, v. 20, p.
651.

Named for Chowan River, N.C.

Choza Formation! (in Clear Fork Group)

Lower Permian (Leonard Series) : Central and central northern Texas.

- Original reference: J. W. Beede and V. V. Waite, 1918, Texas Univ. Bull.
1816, p. 49, map.

M. G. Cheney, 1940, Am Assoc. Petroleum Geologists Bull,, v. 24, no. 1, p.
66 (fig. 1). Assigned to Clear Fork group. Underlies San Angelo sand-
stone of El Reno group; overlies Vale formation. Includes Merkel dolo-
mite member. Leonard series.

B. C. Olson, 1951, Jour. Geology, v. 59, no. 2, p. 178-181. Vertebrate
fauna discussed.

C. 0. Dunbar and others, 1960, Geol. Soc. America Bull,, v. 71, no. 12, pt. 1,
chart 7. Chart shows Choza formation below San Angelo [sandstone]
of Pease River group; El Reno group not uséd in Texas.

Named for Choza Mountain, near Tennyson, Coke County.

Christine Member (of Yegua Formation)

Eocene (Claiborne) : Southern Texas.

H. D. McCallum, 1947, South Texas [Geol. Soc. Guidebook] 14th Ann. Mtg.
Field Trip, p. 5. Third member of the Yegua. Contact with underlying
Cistern member (new) is within a graben.

Named for town of Christine, Atascosa County.

Christy Creek Siltstone Member (of Brodhead Formation)

Lower Mississippian: Northeastern Kentucky.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 76, 179, 180-
182, pl. 17. Massive siltstone at base of Brodhead formation, Morehead
facies (new). Commonly 80 to 90 feet thick; 130 feet thick at type
locality. TUnderlies Frenchburg siltstone member (new).

Typical exposure: Steep valley bluff and hillside slope above north side of
Christy Creek valley, immediately north of State Highway 32, just east
of Deep Fork Branch, 3% miles east of Morehead, Rowan County. Name
taken from Christy Creek, a tributary to Triplett Creek. Can be traced
northward to Ohio River where it is at horizon of Byer member of
Logan formation in Scioto County, Ohio.

Chrysler Limestone
tChysler Waterlime®
Upper Silurian and Lower Devonian: Central New York.

Original reference: G. H. Chadwick, 1930, Geol. Soc. America Bull,, v. 41,
p. 81.

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4, p. 534,
chart 3. Term Chrysler was proposed- by Chadwick for beds here called
Rondout. Beds called Rondout in this column include more than those
to which name has latterly been confined in type region in east, but agree
with those to which name was originally applied there; hence, Chadwick
now considers his term Chrysler to be superfluous.
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U.S. Geolgical Survey currently designates the age' of the Chrysler Lime-
stone as Upper Silurian and Lower Devonian on the basis of a study now
in progress.

Named for Chryslers Glen, Syracuse quadrangle.

Chuar Group?

Chuar Series

Precambrian (Grand Canyon Series) : Northern Arizona.

Original reference: C. D. Walcott, 1883, Am. Jour. Sci., v. 26, p. 439442,
484,

J. F. Mason, 1948, Geol. Soc. America Bull,, v. 59, no. 4, p. 350. Incidental
mention of Chuar series.

C. B. Van Gundy, 1941, Geol. Soc. America Bull,, v. 62, no. 8, p. 953, 954,
pl. 1. Upper group of Grand Canyon series. Stratigraphically restricted ;
lower member reassigned to Nankoweap group. Thickness in Basalt Can-
yon, 5,098 to 5,323 feet. Disconformably overlies Nankoweap group.

Named for Chuar Valley, Grand Canyon region.

Chuarian series®

Precambrian: Northern Arizona and New Mexico.

[Original reference] : C. R. Keyes, 1906. Am. Jour. Sci., 4th ser., v. 21, p.
298.

Charles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107, 109, 111. In
Grand Canyon of Arizona, Chuaran series includes the following forma-
tions: Chiquito, Gunther, Jupiter, Oso, Venus, Marble, and Final. Older
than Kwaguntan series (new) ; younger than Cardenas lava series (new).

Grand Canyon region.

Chubb Siltstone Member (of Maroon Formation)*

Chubb Siltstone Member (of Minturn Formation)

Pennsylvanian or Permian: Central Colorado.

Original reference: D. B. Gould, 1935, Am. Assoc. Petroleum Geologlsts
Bull, v. 19, no. 7, p. 971-1009. :
C. A. Arnold, 1941, Michigan Univ. Mus. Paleontology Contr., v. 6, no. 4, p.
59-70. Mentioned in discussion of some Paleozoic plants from central
Colorado and their stratigraphic significance. Plants are not proof of

Permian or even late Pennsylvanian age. .

J. 1. Stark and others, 1949, Geol. Soc. America Mem. 33, p. 43, pls. 1, 8.
Described in South Park area where it is 1,827 feet thick at type locality.
Underlies Pony Spring siltstone member; overlies Coffman conglomerate
here included at top of Weber(?) formation.

K. G. Brill, Jr., 1952, Geol. Soc. America Bull., v. 63, no. 8, p. 820, 836, pls.
1, 8. Chubb siltstone considered member of Minturn formation in this
report [Permo-Pennsylvanian zeugogeosyncline, Colorado and New Mexi-
co]. Underlies Pony siltstone member and overlies Coffman conglomerate
here considered member of Minturn. Assumed to be Desmoinesian
because of position in section.

Type locality (Stark and others) : East side of Chubb Gulch in sec. 16, T.
13 S, R. 77 W., Park and Chaffee Counties.

Chubbuck Marble Member (of Essex Series)
Precambrian: Southern California,
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J. C. Hazzard and BE. F. Dosch, 1937, (abs.) Geol. Soc. America Proc. 1936,
p. 309. A marble, quartzite, and schist unit, 500 to 600 feet thick. Middle
member of series; overlies a basal quartz-feldspar-biotite gneiss and
underlies an upper 5,000-foot unit of quartz-feldspar-biotite gneiss.

Occurs in the Piute and Old Woman Mountains, San Bernardino County.
[Probably named from Chubbuck on the Santa Fe Railroad.]

Chuckanut Formation*
Eocene: Northwestern Washington.

Original reference: R. D. McLellan, 1927, Washington Univ. Pub. in
Geology, v. 2, p. 93, 136-138. )

C. E. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p.
75-90. pl. 11. Essentially massive crossbedded to stratified medium- to
coarse-grained grayish-brown to brownish-gray sandstone; subordinate
amounts of sandy shales, varying in color from gray to light and dark
brown; lenses of conglomerate locally as much as 100 feet thick. Two
type sections measured: along Chuckanut Drive on east shore of Samish
Bay, thickness 11,272 feet, and along west shore of Lake Whatcom, thick-
ness 8,930 feet. Field and drill hole evidence indicates total thickness
may be more than 16,000 feet in western Whatcom County. Formation
may represent time interval beginning in late Cretaceous and continuing
into middle or possible late Eocene. Overlies schists and igneous rocks.

‘W. P. Popenoe, R. W. Imlay, and M. A. Murphy, 1960, Geol. Soc. America
Bull,, v. 71, no. 10, chart 10e (column 59). Listed on Cretaceous correla-
tion chart with note that unit may be all Tertiary.

Well exposed along Chuckanut Drive on Pacific Highway, western What-
com County.

" Chuckwalla Complex
Precambrian: Southern California.

W. J. Miller, 1944, California Jour. Mines and Geology, v. 40, no. 1, p. 12,
16-20. Diorite-granite complex, locally including migmatities and banded
gneiss and some involved metasediments. In Maria Mountains, uncon-
formably underlies Paleozoic Maria formation (new) ; in Orocopia Moun-
taing, in fault contact with Orocopia schist (new), considered younger.
In Little San Bernardino Mountains, Chuckwalla complex is cut by
Fargo Canyon diorite (new).

W. J. Miller, 1946, Geol. Soc. America Bull,, v. 57, no. 5, p. 491. Granite
of Chuckwalla complex named Berdoo granite.

Named for exposure in Chuckwalla Mountains, Palm Springs-Blythe area,
Riverside County.

Chuctanunda Creek Dolomite or Formation

Lower Ordovician (Lower Canadian): MHast-central New York.

D. W. Fisher, 1954, Geol. Soc. America Bull., v. 63, no. 1, p. 76 (fig. 2), 77,
90-92. Name proposed for sequence of medium- to thick-bedded buff-
weathering blue-gray medium-grained dolomites. Lower half is dark-blue
to gray variegated noncherty coarse dolomarenite, locally laminated;
small amounts of silt and angular sand present. Upper half is a siliceous
dolomilutite, fine- to medium-grained, brownish-gray to blue-gray, and
markedly cherty with much interstitial silica; chert mainly stringy or
hackly. Thickness 40 feet at type locality. Unconformably underlies
Cranesville dolomite (new) ; unconformably overlies Tribes Hill forma-
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tion (Fonda member, new). Offlaps Tribes Hill formation in a northward
direction.

Named for exposure along North Chuctanunda Creek within city of
Amsterdam, Montgomery County.

Chuctenunda*
Chuctenunda Shale Member (of Canajoharie Shale)
Middle Ordovician: Eastern New York.

Original reference: Rudolf Ruedemann and C. H. Chadwick, 1935, Science,
new ser., v. 81, no. 2104, p. 400. .

Rudolf Ruedemann, 1947, Geol. Soc. America Mem. 19, p. 119. Referred to

as Chuctenunda shale member of Canajoharie. Overlies Fort Plain shale
member ; underlies Gansevoort shale member.

Type locality and derivation of name not given but may have been named
from Chuctenunda Creek near Amsterdam, Montgomery County.

Chucunaque Formation

Miocene or Pliocene: Panama.

Karl Sapper, 1937, Mittelamerika, Handbuch der regionalen Geologie.
Heidelberg, v. 8, Abt. 4a, no. 29, p. 133, 134 (correlation chart). Underlies
Piliguilla conglomerate; overlies Pucro sandstone. Upper Miocene.

W. P. Woodring in R. Hoffstetter and others, 1960, Lexique Strat. Internat.,
v. 5, Amérique Latine, fasc. 2a, p. 332. Undefined name; also used by
Terry (1956, California Acad. Sci. Occasional Paper 23) without definition.
Miocene or Pliocene.

In Darién area.
Chugwater Formation

Chugwater Group
Permian and Triassic: Wyoming, Colorado, and central southern Montana.

Original reference: N. H. Darton, 1904, Geol. Soc. America Bull,, v. 15, p.
394-401. .

J. D. Love, 1939, Geol. Soc. America Spec. Paper 20, p. 12, 41-48, pl. 17. In
present discussion [southern margin Absaroka Range], term Chugwater
formation is applied to all strata between Dinwoody and Sundance
formations. Thickness 1,250 feet. Comprises (ascending) Red Peak
(new), Crow Mountain (new), Popo Agie, and Gypsum Spring (new)
members. Triassie.

G. B. Condra, E. C. Reed, and O. J. Scherer, 1940, Nebraska Geol. Survey
Bull. 13, p. 2; 1950, Nebraska Geol. Survey Bull. 13-A, p. 2 (fig. 2), 3.
Chugwater as now used in Wyoming is synonymous with Spearfish (re-
defined). Freezeout tongue of Chugwater is here designated as a member
or formation in Phosphoria group.

E. B. Branson and C. C. Branson, 1941, Am. Assoc. Petroleum Geologists
Bull,, v. 25, no. 1, p. 183-136. Rank raised to group. Compromises (as-
cending) Dinwoody formation, Red Peak formation, Alcova dolomite,
Crow Mountain formation, Popo Agie formation, Wyopo formation
(new), and Gypsum Spring formation. Overlies Phosphoria; underlies
Sundance. Triassic.

J. D. Love and others, 1945, U.S. Geol. Survey Oil and Gas Inv. Prelim.
Chart 17. Name, Chugwater, has been used as both a group and a
formation name by various investigators. Some authors have included
the Dinwoody formation in the Chugwater along with four younger
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Triassic units—the Red Peak, Alcova. Crow Mountain and Popo Agie—
and two Jurassic formations—the Nugget (“Wyopo”) and Gypsum
Spring. Chugwater as used in present report [central Wyoming] is con-
sidered to be a formation 1,000 to 1,250 feet thick, overlying Dinwoody
formation and underlying the Nugget, Gypsum Spring, and younger
Jurassic formations. Comprises (ascending) Red Peak, Alcova, and Popo
Agie members. Triassic. '

R. K. Hose, 1955, U.S. Geol. Survey Bull. 1027-B, p. 51-52, pl. 6. Formation
described in Crazy Woman Creek area, Johnson County, Wyo., where it
overlies Permian red shale and gypsum sequence and is unconformably
overlain by Gypsum Spring formation. Thickness 750 to more than 800
feet. In most places, divisible into three units (ascending) : Red Peak,
Alcova, and Crow Mountain members. Threefold division feasible only
where Alcova member is present. Triassic.

C. A. Burk and H. D. Thomas, 1956, Wyoming Geol. Survey Rept. Inv. 6,
p. 5, 6 (fig. 1). Overlies Goose Egg formation (new) at type section of
Goose Egg formation.

N. C. Privrasky and others, 1958, Wyoming Geol. Assoc. Guidebook 13th
Ann. Field Conf., p. 52-54. Chugwater, as redefined by Darton (1908) for
Laramie basin, included sediments between Jurassic Sundance formation
and Permian Forelle limestone. Chugwater of present report is restricted
to sediments beneath the Sundance and above Goose Egg formation
which includes, in part, Forelle limestone member, lower unnamed shale
member, Ervay limestone member, and upper unnamed shale member.
Formation comprises (ascending) Red Peak shale, Alcova limestone,
Crow Mountain sandstone, and Popo Agie shale.

W. P. Mapel, 1959, U.S. Geol. Survey Bull. 1078, p. 26-28, pls. Formation,
in Buffalo-Lake De Smet area, Wyoming, consists chiefly of dark-red silt-
stone, sandstone, and shale. Forms conspicuous band of red outcrops
adjacent to east flank of Bighorn Mountains in southwestern, west-
central, and northwestern parts of area. Thickness 810 feet. Three
members recognized: lower, similar to Red Peak member in central
Wyoming; middle, tentatively correlated with Alcova member; and
upper, similar to Crow Mountain member in central Wyoming. Uncon-
formably underlies Gypsum Spring formation ; overlies unnamed sequence
of red shale, siltstone, and gypsum, about 180 feet thick, which uncon-
formably overlies Tensleep sandstone. Triassic.

T. A. Steven, 1960, U.S. Geol. Survey Bull. 1082-F, p. 338-339, pl. 12.
Described in Northgate district, Jackson County, Colo., where it is about
690 feet thick on northern flank of Sentinal Mountain. Nonmarine strata
chiefly impure red shales and sandstones. Underlies Sundance formation ;
overlies Forelle(?) limestone. Permian and Triassic.

Named for Chugwater Creek near Iron Mountain, Wyo.

Chumway Rhyolite

Oligocene: Central Colorado.

J. B. Bever, 1954, Dissert. Abs., v. 14, no. 7, p. 1088. Oligocene extrusive
rocks are here named Guffey volcanics with the upper section correlated
with Thirty-nine Mile andesite series, and the lower section here designated
the Chumway rhyolite. They covered most of area with flows and tuffs
thousands of feet thick.

Guffey area [Park County].
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+Chupadera Formation®

Permian: New Mexico.

Original reference: E. H. Wells, 1919 [1920], New Mexico State School
Mines Bull. 3, p. 10-11, 17-18.

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, p. 668

. (footnote). Term abandoned.

Christina Lochman-Balk, 1959, New Mexico Geol. Soc. Guidebook 10th Field
Conf., p. 100. Recent mapping has recognized the Yeso, Glorieta, and San
Andres formations; term Chupadera has lapsed from usage and should
be abandoned.

Named for Chupadera Mesa, eastern Socorro County.

Church Limestone Member (of Howard Limestone)?

Pennsylvanian (Virgil Series): Southeastern Nebraska, Iowa, southern
Kansas, and northwestern Missouri.

Original reference: G. E. Condra, 1927, Nebraska Geol. Survey Bull., 2d
ser., v. 1, p. 42, 54.

R. C. Moore, 1949, Kansas Geol. Survey Bull. 83, p. 170 (fig. 34), 173-174.
Most persistent and important limestone member of Howard formation.
Commonly a single massive bed of dark-blue to blue-gray limestone.
Thickness ranges from about 1% to 6 feet, the average a little more than
2 feet. Underlies Winzeler shale member ; overlies Aarde shale member.
Where Bachelor Creek limestone is absent and Aarde shale cannot be
differentiated, Church limestone is considered as forming basal unit of
the Howard, resting on Severy-Aarde shale.

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 19. Mentioned as
occurring in Iowa and Missouri.

F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water
Resources Rept. Inv. 11, p. 19-20. Church, Winzeler, and Utopia members
of Howard limestone are readily distinguishable in Missouri as the two
thin limestones with intervening shale described as units of the Howard
by McQueen and Greene (1938, Missouri Geol. Survey and Water Re-
sources, 2d ser., v. 25, pl. 5).

Named for Church Farm, on Turner Creek, southeast of Du Bois, Nebr.

Church Creek Beds

Eocene to Oligocene: Southern California.

Parry Reiche, 1937, California Univ. Pubs., Dept. Geol. Sci. Bull,, v. 24, no.
7, p. 144-146, geol. map. Sandstones and siltstones; lower part buff
heavy-bedded well-cemented feldspathic sandstone; upper part inter-
bedded buff and gray finer less well indurated sandstones and siltstones,
with minor dark gray mudstones. Thickness about 600 feet. Bounded
above by Church Creek fault and below by depositional contact with
crystalline basement.

Area of study is Santa Lucia quadrangle, southwestern Monterey County.

Church Rock Member (of Chinle Formation)

Upper Triassic: Northeastern Arizona, southwestern Colorado, and south-
eastern Utah.

J. H. Stewart, 1957, Am. Assoc. Petroleum Geologists Bull, v. 41, no. 3, p.
448 (fig. 4), 459460, 461 (fig. 8). Described in southeastern Utah where

774-954—vol. 1—66——51
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it is composed of pale-reddish-brown and light-brown very fine grained
sandy siltstone; siltstone may be structureless, horizontally laminated to
very thick bedded, or, in places, ripple laminated. Sandstone more
common in northern part of southeastern Utah where it includes unit
termed Bowknot bed. Thickness ranges from wedge-edge to 400 feet in
Utah. Conformably overlies Owl Rock member in most of southeastern
Utah. Conformably overlies Moss Back member in San Rafael Swell,
and unconformably overlies Moenkopi formation in Moab area. Discon-
formably underlies Wingate sandstone. Member thickens abruptly north
of Elk Ridge area, probably by incorporating strata which are equivalent
to Owl Rock farther south. Extends into Monument Valley, Ariz. Rock
Point member of Wingate sandstone, which is largely, or entirely, the
same unit as Church Rock member, is present in large part of Arizona
and locally extends into west-central New Mexico. Name Church Rock
is used in southeastern Utah and in areas in Arizona north of Laguna
Creek, and name Rock Point member of Wingate is used in New Mexico
and in areas of Arizona south of Laguna Creek. Church Rock member
corresponds to A division of Chinle formation described by Gregory (1917
U.S. Geol. Survey Prof. Paper 93). Name credited to Witkind and
Thaden.

J. H. Stewart and others, 1959, U.S. Geol. Survey Bull. 1046-Q, p. 517-520.
In San Juan County, Utah, includes Hite bed (new).

Named for exposures in Monument Valley area, Arizona. In west-central
Colorado, constitutes entire Chinle formation.

Church Run Conglomerate®
Pennsylvanian: Pennsylvania.

Original reference: J. F. Carll, 1875, Pennsylvania 2d Geol. Survey Rept.
I, p. 3840.

In hilltops at Church Run, Warren County.
Churn Creek Member' (of Cuyahoga Formation)
Churn Creek Shale Member (of New Providence Formation)

Churn Creek Siltstone and Shale Member (of Logan Formation)

Lower Mississippian: Southern Ohio and northeastern Kentucky.

Original reference: J. E. Hyde, 1915, Jour. Geology, v. 23, p. 656, 657, 763.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 77, 134, pl. 6.
In upper part of New Providence column in Lewis County, Ky., siltstone
beds become fewer as well as thinner, with argillaceous to silty shale
becoming prevalent; no sharp break occurs between these two divisions.
This upper zone, 75 to 100 feet thick, is interpreted as the “Churn
Creek” of Hyde (1915) and termed Churn Creek shale member. Qccurs
above Vanceburg siltstone member in Vanceburg facies of formation.
Considered Lower Mississippian.

F. T. Holden, 1941, Illinois Acad. Sci. Trans., v. 34, no. 2, p. 173; 1942,
Jour. Geology, v. 50, no. 1, p. 41 (table 2), 63-64. Churn Creek siltstone
and shale member included in Vanceburg facies of Logan formation in
Ohio. Underlies Vinton sandstone member; overlies Vanceburg siltstone
member, but no dependable horizon separates the two, distinction being
made on basis of larger sandstone content of Vanceburg.

J. E. Hyde, 1953, Ohio Geol. Survey Bull. 51, p. 3 (table 1), 25. Here
considered member of Cuyahoga formation in Vanceburg facies. Editor’s



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 799

note states Hyde (1921, Ohio Geol. Survey Bull. 23) correlated Buena
Vista sandstone with Berne and lower portion of Byer in discussing
geology of Camp Sherman quadrangle; such a correlation would necessi-
tate placing Rarden, Vanceburg, Churn Creek, and most of Portsmouth
shale in Logan formation.

Named for Churn Creek, southeastern Adams County, Ohio.

Chusa Tuff Member (of Catahoula Tuff)?!
Oligocene or Miocene, lower: Southwestern Texas.
Original reference: T. L. Bailey, 1926, Texas Univ. Bull. 2645, p. 65,
89-105, 178-179.
Named for exposures on slopes of La Chusa Mesa, in southeastern
McMullen County.

Chuska Sandstonet
Pliocene(?) : Northwestern New Mexico and northeastern Arizona.

Original reference: H. E. Gregory, 1916, U.S. Geol. Survey Water-Supply
Paper 380.

J. T. Hack, 1942, Geol. Soc. America Bull, v. 53, no. 2, p. 350. Tentatively
correlated with Bidahochi formation.

J. B. Allen, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 11, p.
2569-2571. Overlies Tohatchi formation with angular unconformity.
Thickness about 1,100 feet. Pliocene(?).

J. E. Allen and Robert Balk, 1954, New Mexico Bur. Mines Mineral Re-
sources Bull. 36, p. 97-99. Massive crossbedded silica-cemented sandstone
about 1,000 feet thick. Overlies, commonly with marked angular uncon-
formity, formations ranging from Summerville upwards to Tohatchi
formation of Mesaverde group. The Chuska is penetrated and overlain
by volcanic rocks in vicinity of Washington Pass, 6 miles north of area
[Tohatchi quadrangle]. Similar Tertiary beds occur between Gallup and
Zuni 40 miles to south. Widespread similar sediments interbedded with
volcanic debris near White Cone, Ariz., contain fossils indicative of an
upper or middle Pliocene age. Chuska believed to be of upper Tertiary
and probably Pliocene age.

C. A. Repenning and J. H. Irwin, 1954, Am. Assoc. Petroleum Geologists
Bull., v. 38, no. 8, p. 1821-1826. Because Bidahochi and Chuska forma-
tions are associated with apparently contemporaneous volcanic rocks and
are lithologically similar, and because of the apparent comparison of the
surfaces upon which the Bidahochi formation, the Chuska sandstone, and
the Tertiary rocks of the Zuni Plateau were deposited, it is believed that
the Chugka should tentatively be considered equivalent to lower member
of Bidahochi.

H. B. Wright, Jr., 1954, Am. Assoc. Petroleum Geologists Bull., v. 38, no.
8, p. 1829 (fig. 2), 1830, 1831. Gradationally overlies Deza formation
(new).

H. E. Wright, Jr., 1956, Geol. Soc. America Bull, v. 67, no. 4, p. 413-434.
As restricted herein, forms cap rock of Chuska Mountains. which extend
60 miles along Arizona-New Mexico State line north of Gallup, N. Mex.
Maximum thickness about 1,750 feet. Unfossiliferous; crossbedded
throughout; contains no shale or conglomerate interbeds; several thin
ash beds. Restricted Chuska and underlying Deza formation, together
forming Gregory’s Chuska sandstone, truncate Mesaverde'group (Upper
Cretaceous) and are unconformably overlain by middle or upper Pliocene
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volcanics. Suggested Miocene(?) age based on physiographic data.
Discussion of origin of Chuska sandstone. Theory of correlation of
Chuska and Bidahochi considered unacceptable.

C. A. Repenning, J. F. Lance, and J. H. Irwin, 1958, New Mexico Geol. Soc.
Guidebook 9th Field Conf., p. 123-129. Hack (1942) tentatively correlated
the Chuska with the Bidahochi. Repenning and Irwin (1954) accepted
and elaborated these correlations to the extent of tentatively correlating
the Chuska with lower member of Bidahochi. Although this correlation
seems within reason in light of present information, the reasoning used
to defend it is, in some respect, in error. Formation currently assigned
a Pliocene(?) age until more convincing evidence becomes available.

Named for Chuska Peak, McKinley County, N. Mex.

Cialitos Limestone
Upper Cretaceous: Puerto Rico.
R. C. Mitchell, 1954, Puerto Rico Univ. Agr. Expt. Sta. Tech. Paper 13, p.
47, 48 (table 4). A distinctive creamy-white, coarsely crystalline lime-
stone.
Occurs in Barrio Cialtos, Arecibo district.

Cibao Formation in Rio Guatemala Group)

Cibao Limestone' or Marl

Oligocene and Miocene: Puerto Rico.

Original reference: B. Hubbard, 1920, Science, new ser., v. 51, p. 396.

A. D. Zapp, H. R. Bergquist, and C. R. Thomas, 1948, U.S. Geol. Survey
0il and Gas. Inv. Prelim. Map 85. Cibao marl included in Rio Guatemala
group (new). Consists of soft argillaceous marls, chalky limestones, and
local thin beds of sand and clay. Best developed in inter-bioherm area
and in western and eastern clastic basins. Maximum thickness approxi-
mately 230 meters midway between the Rio Manati and Rio Indio in
inter-bioherm area. Westward, entirely replaced by Lares limestone of
western bioherm area. - Upper 50 meters of Cibao continues in outcrop
across eastern bioherm into eastern clastic basin. The Cibao becomes
increasingly impure toward eastern extremity of outcrop area. Near
eastern extremity, overlaps San Sebastidn formation and rests on uneven
surface of Cretaceous rocks. Transitional into upper Lares limestone.
In western clastic area, contains sequence of predominantly clastic sedi-
ments herein named Guajataco member. Cibao marl is absent in vicinity
of town of Florida, where western bioherm persisted until deposition of
Aguada limestone (new) began. Some beds of the Cibao intervene be-
tween eastern bioherm and Aguada limestone. Middle Oligocene-lower
Miocene, top uncertain.

Type locality : In barrio Cibao, north of Lares.

Cibola 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, 6.
Crops out at Cibola mill, at Silver City, Grant County.

Cibolo Formation?
Permian: Southwestern Texas.
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Original reference: J. A. Udden, 1904, Texas Univ. Min. Survey Bull. 8,
p. 10-25.

J. W. Skinner, 1940, Am. Assoc. Petroleum Geologists Bull, v. 24, no. 1,
p. 180-188. Contact with underlying Alta transitional. All except upper-
most part of Cibolo of Udden is regarded as upper Wolfcamp in age.
At type section, upper member of Cibolo is overthrust on limestones of
upper Permian (Capitan) age.

C. C. Rix, 1952, Geologic map of Chinati Peak quadrangle, Presidio County,
Texas: Texas Univ. Bur. Econ. Geology, Prelim. ed. Stratigraphically
below Ross Mine formation (new). Leonard series.

Named for Cibolo Creek and Cibolo Ranch, Presidio County.

Cienda Limestone (in Pacheta Member of Lowell Formation)

Lower Cretaceous: Southeastern Arizona.

A. A. Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 12. Minutely clastic
argillaceous limestone with glauconite in matrix and numerous larger
inclusions of broken shell and chert. Weathers into round-edged slabs.
Very rich in siliciied ammonites. Thickness 4 feet. Underlies Black
Knob dolomite (new) ; overlies Tusonimo limestone (new).

In standard section of Lowell formation in the Ninety One Hills. Type
locality of formation also designated as Ninety One Hills area, imme-
diately north of international border in vicinity of international monu-
ment No. 91, southeast of Bisbee Junction on Southern Pacific Railway,
Cochise County.

Cienega Peak Granite

Cretaceous or Tertiary: Southwestern New Mexico.

Elliot Gillerman, 1958, New Mexico Bur. Mines Mineral Resources Bull. 57,
p. 12-13, table 1, pl. 1. Holocrystalline equigranular fine-grained light-
pink rock with hypidiomorphic texture. Intrudes Chiricahua limestone
and basal conglomerate and sandstone of McGhee Peak formation (new).
Probably intrusive into Granite Gap granite (new) in area south of
Preacher Mountain fault. Lenses out north of Cienega Peak.

Forms an almost vertical sill or laccolith which makes up Cienega Peak, a
prominent landmark on western side of Peloncillo Mountains just north
of Granite Gap, Hidalgo County.

Cieneguilla Formation

Pennsylvanian (Des Moines) : Northern New Mexico.

J. A. Young, Jr.,, 1946, (abs.) Geol. Soc. America Bull, v. 57, no. 12, pt.
2, p. 1247. Arkose, arkosic sandstone, arenaceous, carbonaceous, and
calcareous shale, and thin beds of limestone. Thickness more than 2,200
feet. Upper beds interfinger with lower beds of a thick sequence of red
arenaceous shale. ’

Exposed in valley of Coyote Creek, north of Black Lake, northern Sangre
de Cristo Mountains.

Cieneguilla Limburgite.
Tertiary : North-central New Mexico.
C. E. Stearns, 1953, Am. Jour. Sci., v. 251, no. 6, p. 424 (fig. 3), 445-451.
Proposed for series of flows and ejectamenta, with associated waterlaid
beds, exposed in vicinity of La Cienega. Thickness at type locality 590
feet. At Cieneguilla, overlain with angular unconformity by Pleistocene
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alluvium of Santa Fe Plateau, Pleistocene basalt of the Mesa Negra,
and by younger alluvium in Santa Fe Creek. Base of section not ex-
posed; maximum stratigraphic interval concealed estimated to be 50
feet. Underlain by Espinaso volcanics (new) and separated from them
by time interval during which a small body of augite quartz latite was
intruded, solidified, and exposed by subsequent erosion. Appears to be
Oligocene or earliest Miocene.

Type locality: Canyon of Santa e Creek between settlements of Canyon
and Cieneguilla, Cerrillos Hills, Galisteo-Tonque area.

Cieneguita Formation

Cieneguita Beds®
Middle and Upper Pennsylvanian: Southwestern Texas.

Original reference: J. A. Udden, 1904, Texas Univ. Min. Survey Bull. 8,
p. 10-25.

C. C. Rix, 1952, Geologic map of Chinati Peak quadrangle, Presidio County,
Texas (1:48,000) : Texas Univ. Bur. Econ. Geology, Prelim. ed. Forma-
tion consists of quartz-pebble conglomerate, coarse sandstone, sandy
shale, and reef limestone. Underlies Alta formation. Strawn-Canyon
(?), Cisco series.

Named for Cieneguita Ranch, Presidio County.

Cierbo Sandstone (in San Pablo Group)?
Cierbo Stage or Substage

Miocene, upper: Western California.

Original reference: B. L. Clark, 1921, Jour. Geology, v. 29, p. 586-614.

J. E. Eaton, U. 8. 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 strandward by distinctive 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), 40-42, pls.
Formation described in Tesla quadrangle. Unit herein called Cierbo
was described as undifferentiated Miocene by Anderson and Pack (1915,
U.S. Geol. Survey Bull. 603). A transgressive formation structurally
involved in the regional folding and faulting. Rests with angular un-
conformity on Panoche; overlain conformably to unconformably by
Neroly formation. Estimated maximum thickness about 500 feet. San
Pablo group.

C. BE. Weaver, 1949, Geol. Soc. America Mem. 35, p. 17 (table 3), 78-80,
pls. 11-13. Exposed in southern parts of Carquinez and Mare Island
quadrangles and rests with erosional unconformity on Briones sand-
stone. In San Pablo area, approximately 900 feet thick; consists of basal
unit composed of alternating layers of fine- and coarse-grained brownish-
gray sandstone; upper 160 feet is yellowish- and brownish-gray con-
cretionary medium-grained sandstone; crossbedded pebbly and conglom-
eratic sandstoue rests on the concretionary sandstones, and the contact
is regarded as top of Cierbo. Underlies Neroly sandstone. In Los
Medanos Hills, unconformably overlies Markley sandstone. -

J. W. Durham, 1954, California Div. Mines Bull. 170, chap. 3, p. 24 (fig. 2),
26 (fiz. 4). Listed as megafaunal stage. I'ollows Briones and precedes
Neroly.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 803

C. A. Hall, Jr., 1958, California Univ. Pub. Geol. Sci., v. 34, no. 1, p. 26-27,
fig. 2, geol. map. In Pleasanton area, the Cierbo is 750 to 2,000 feet
thick. Overlies Briones formation; underlies Neroly sandstone. In some
areas, underlies Livermore gravels with angular discordance. Upper
Miocene. Term San Pablo group not used in this report. Considered
advisable to redefine term San Pablo formation and designate Cierbo
and Neroly as members.

Type section: South side of Canada del Cierbo near Carquinez Straits,
Carquinez quadrangle, San Francisco Bay region.

Ciervian Stage
Late Cretaceous: California.

P. P. Goudkoff, 1945, Am. Assoc. Petroleum Geologists Bull., v. 29, no. 7,
p. 960 (table 1), 982-985, 1005. Uppermost of six stages, based on
foraminiferal assemblages, in Upper Cretaceous column between top of
Moreno and base of Panoche, as defined by Anderson and Pack (1915).
Stage corresponds to Moreno shale at its type locality. Lower part of
stage is represented by three facies, one composed of shales and the
others of silty shales and silts. Includes interval between Paleocene
Cheneyan stage (new) and Upper Cretaceous Ingramian stage (new).

QOccurs in Great Valley in both surface and subsurface. Named after
Ciervo Hills [Fresno County], in vicinity of which wells furnished typi-
cal material. Stage is well represented in upper 2,100 feet of Cretaceous
strata exposed in Moreno Gulch, Fresno County.

Ciervo Shale (in Panoche Group)

Upper Cretaceous: Central California.

M. B. Payne, 1960, Soc. Econ. Paleontologists and Mineralogists, Pacific
Sec., Guidebook Spring Iield Trip, p. 5 (fig. 3), 6 (fig. 4), 7 (fig. 5), 13
(fig. 6). Green shale and brownish-green sandstone. Thickness 3,470
feet. Includes Ortigalita sandstone member (new). Overlies Benito
sandstone (new) ; underlies Marlife shale (new). Name credited to D.
‘W. Sutton (unpub. thesis).

Type locality: Papanatas Canyon. Name derived from Ciervo Mountain
in south-central sec. 5, T. 17 S., R. 13 E., Fresno County.

Cima Sandstone Lentil (in Dos Palos Shale Member of Moreno Formation)
Upper Cretaceous or Paleocene( ?) : Southern California.

M. B. Payne, 1941, (abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2,
p. 1953; 1951, California Div. Mines Spec. Rept. 9, p. 6 (fig. 2), 8
(fig. 4), 9, 22-23, pls. 2, 8, 4, 5. A 60-foot lens lying 185 feet below top
of Dos Palos shale member (new). On the basis of this mapping, it is
concluded that Anderson and Pack (1915) show base of Moreno forma-
tion in Ortigalita Creek some 1,800 feet stratigraphically lower than
their type Moreno in Moreno Gulch.

Type locality : Escarpado Canyon, secs. 7 and 8, T. 15 8., R. 12 E., Panoche
Hills, Fresno County. Hscarpado Canyon is 6 miles south of Moreno
Gulch and 2 miles north of Panoche Creek. Cima is Spanish word for
peak given to hill 1,800 feet south and 50 feet west of NE cor. sec. 7.

Cimarron Anhydrite (in Hennessey Formation)
Permian: Western Oklahoma.

Henry Schweer in O. E. Brown, 1937, Am. Assoc. Petroleum Geologists
Bull,, v. 21, no. 12, p. 1553 (fig. 9). Shown on cross section as occurring
near the base of the formation.
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C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 106. Re-
jected by Oklahoma Geological Survey. Name preoccupied; used by Cra-
gin (1896) for a Permian group in Kansas and by Keyes (1904) for
the Permian of New Mexico.

Occurs in Woods County.

tCimarron Formation*
Permian: New Mexico.
Original reference. C. R. Keyes, 1904, Am. Jour. Sci., 4th, v. 18, p. 360-362.

tCimarron Group*

Cimarron Series

Permian: Central southern Kansas.

Original reference: F. W. Cragin, 1896, Colorado Coll. Studies, v. 6, p. 3,
18-48.

J. E. Adams and others, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23,
no. 11, p. 1677, 1678. Cimarron series of northern Midcontinent region
should be abandoned and its constituent strata reclassified as belonging
to Leonard series and Guadalupe series.

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull,, v. 23, no. 12,
p. 1764 (fig. 3), 1766-1814. Succeeding Milan limestone, top member of
Wellington formation, without a break, are red shales and sandstones
and higher evaporite beds of Kansas which constitute Cimarron series,
which includes all succeeding Permian redbeds of the state, divided by
Cragin (1896) into Salt Fork and Kiger divisions. Series comprises
(ascending) Ninnescah shale, Stone Corral dolomite, Nippewalla group
(new, which includes Harper sandstone redefined, Salt Plain forma-
tion, Cedar Hills sandstone, and Flowerpot shale), Blaine formation,
‘Whitehorse formation, Day Creek dolomite, and Big Basin formation.
Overlies Big Blue series.

G. E. Condra and E. C. Reed, 1959, Nebraska Geol. Survey Bull. 14A,
p. 24-30. Formations of Cimarron series are well developed in northern
Oklahoma and southern Kansas from which some of them extend sub-
surface to southern and western Nebraska and grade into Permian
redbed section of Rocky Mountain, Laramie Range, Hartville, and Black
Hills regions. Correlations discussed.

Named for Cimarron River.

Cimarron Creek Latite!
Miocene or Pliocene: Southwestern Colorado.

Original reference: W. Cross and E. Howe, 1907, U.S. Geol. Survey Geol.
Atlas, Folio 153.

Exposed in drainage of Cimarron Creek in Ouray and Lake City quad-
rangles.
Cimarronian series’
Carboniferous: Texas.

Original reference: C. R. Keyes, 1909, Iowa Acad. Sci. Proc., v. 16, p. 159,
163.

Rio Grande Valley.
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tCincinnati Beds (proper)*

Middle and Upper Ordovician: Southwestern Ohio and north-central Ken-
tucky.
Original reference: E. Orton, 1873, Ohio Geological Survey, v. 1, p. 370-387.
Named for exposures at Cincinnati, Ohio.
Cincinnati Group'
Upper Ordovician: Cincinnati arch region (surface and subsurface).

Original reference: F. B. Meek and A. H. Worthen, 1865, Philadelphia
Acad. Nat. Sci. Proc., v. 17, p. 155.
A. M. Gutstadt, 1958, Am. Assoc. Petroleum Geologists Bull.,, v. 42, no. 3,
p. 513-547. Term Cincinnati group revived for body of rocks continuous
with Cincinnatian series in Cincinnati arch region. In subsurface, group
is composed of (descending) Maysville-Richmond formation and Eden
shale. Exact relationships of Cincinnati group to underlying Trenton
group not precisely known. Correlated with Maquoketa group.
Type locality : Region about Cincinnati, Ohio.
tCincinnati Limestone®
Upper Ordovician: Southwestern Ohio.
Original reference: W. W. Mather, 1859, Rept. State House Artesian Well
at Columbus, Ohio, p. 6.
Cincinnatian Series?
Cincinnatian Epoch*
‘Upper Ordovician: North America.

Original references: F. B. Meek and A. H. Worthen, 1865, Philadelphia
Acad. Nat. Sci. Proc., v. 17, p. 155; J. M. Clarke and C. Schuchert,
1899, Science, new ser., v. 10, p. 876, 877.

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 29,
p. 90-93. Cincinnatian series as developed in Minnesota is essentially
Magquoketa formation, which is often considered a group or series.

R. H. Flower, 1946, Bulls. Am. Paleontology, v. 29, no. 116, p. 107-120.
Cincinnatian series comprises Covington subseries with Eden and Mays-
ville groups, and Richmond subseries with Arnheim, Waynesville, Liberty,
Whitewater, and Elkhorn formations. Systematic description of cephalo-
pods.

W. H. Twenhofel and others, 1954, Geol. Soc. America Bull, v. 65, no. 2,
chart 2. As shown on correlation chart, Cincinnatian series comprises
Edenian, Maysvillian, Richmondian, and Gamachian (in Canada) stages.

A. M. Gutstadt, 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 3,
p. 513-547. Name Cincinnatian series, a time-stratigraphic term, is
restricted to rocks of Late Ordovician age, wherever they occur. Most of
“formations” assigned to Cincinnatian series are actually biostrati-
graphic zones. Name Cincinnati group revived for body of rocks con-
tinuous. with type Cincinnatian series in Cincinnati arch region.

W. C. Sweet and others, 1959, Jour. Paleontology, v. 33, no. 6, p. 1029-1068.
There is general agreement as to how local section in Cincinnati region
should be subdivided into formational units, but there are differences of
opinion as to how these formations should be named and grouped into
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larger units. If reference section of Cincinnatian in Cincinnati region
is considered to include all strata between Point Pleasant (Cynthiana)
beds and the Brassfield and their lateral equivalents, eight reasonably
distinct formational units can be recognized in sequence. In ascending
order, these are Eden, Fairview, McMillan, Arnheim, Waynesville, Lib-
erty, Whitewater, and Elkhorn formations. Eden formation may be
considered reference standard for an early Cincinnatian Eden stage,
Fairview and McMillan formations constitute standard for medial
Cincinnatian Maysville stage; the Arnheim, Waynesville, Liberty, White-
water, and Elkhorn formations define Richmond stage of Cincinnatian.
Eden, Fairview, and McMillan rocks constitute Covington group, which
contains standard section of both Eden and Maysville stages.

M. P. Weiss and C. E. Norman, 1960, Ohio Geol. Survey Inf. Cire. 26,
p. 1-14, chart 1. Report traces development of stratigraphic classifi-
cation of Ordovician rocks in Cincinnati region.

Marshall Xay, 1960, Internat. Geol. Cong., 21st, Copenhagen, pt. 7, p. 28-33.
Cincinnatian series comprises Edenian, Maysvillian, and Richmondian
stages. Boundary between Trentonian and Cincinnatian series has been
defined variably because of selection of differing horizons in known
successions and varying correlations between type sections in separated
areas. Boundary in North America is taken invariably as separating
“Middle” and “Upper” Ordovician, although in European terms assum-
ing the Caradocian to be “Middle,” the American boundary lies within
the Cincinnatian under any definition of series. With respect to base
of Cincinnatian or “Upper Ordovician,” using New York stages as
applied herein, the boundary has ranged from the base to the top of the
Pictonian. In present report, the lower series boundary is placed above
all the Utica ; the Pictonian is placed at top of Trentonian.

Type locality : Region about Cincinnati, Ohio.

Cincinnatus Sandstone®
Upper Devonian: Central New York.

Original reference: J. M. Clarke, 1903, New York State Mus. Handb. 19,
p. 24, chart.

G. A. Cooper and others, 1942, Geol. Soc. America Bull, v. 53, no. 12, pt. 1.
chart 4. Shown as shale and sandstone. Underlies Kattel shale.

Typical exposures along Otselic River. Named from Cincinnatus Town

ship, Cortland County.
Cinder Cone Basalts, Lavas, Tuffs

Recent: Northern California.

Howel Williams, 1932, California Univ. Pub., Bull. Dept. Geol. Sci. v. 21,
no. 8, p. 225, 374, 375. Names applied to basalts at Cinder Cone. Latest.
activity at Chaos Crags and Cinder Cone belongs to last few centuries.

J. A. S. Adams, 1955, Geochim. et Cosmochim. Acta, v. 8, p. 82. Mentioned
in report on uranium geochemistry of Lassen volcanic rocks.

Cinder Cone is in Lassen Volcanic National Park.

Cinnamon Ridge Member (of Flat Ridge Formation)
Precambrian: Southwestern Virginia.
A. J. Stose and G. W. Stose, 1957, Virginia Div. Mineral Resources Bull.
72, p. 48, 49, 51-52, pls. 1, 60. Blue dense basalt, with veins of epidote
and red jasper, a green amygdaloidal basalt with epidote-filled vesicles,



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 807

and a tuff. These are underlain by an agglomerate and flow breccia con-
taining angular blocks of purplish-blue flow-banded vesicular basalt, of
red rhyolite, of red jasper, and of granite, in epidotic groundmass. Thick-
ness about 190 feet. Beds thin out east of Wolfpen Branch. Lies near
base of formation. |

Named from Cinnamon Ridge, 1 mile west of Gossan Lead district. Occurs
west of Comers Rock-Blue Spring Gap Road and northwest of Comers
Rock village, Gossan Lead district. Section measured on Cinnamon
Ridge, Mouth of Wilson quadrangle, Grayson County.

Cintura Formation! (in Bisbee Group)
Lower Cretaceous (Comanche Series): Southeastern Arizona.
Original reference: F. L. Ransome, 1904, U.S. Geol. Survey Prof. Paper
21, p. 56, 68.

James Gilluly, 1956, U.S. Geol. Survey Prof. Paper 281, p. 8 (table), 76,
pl. 1. Top of Bisbee group. Occupies less than 2 square miles of area
of this report [central Cochise County]; forms eastern slopes of Mule
Mountains., Consists of sandstone, mudstone, and a few thin limestone
beds. As much as 1,800 feet thick in Bisbee quadrangle but only a few
hundred feet of basal part represented in area of this survey. Overlies
Mural limestone, contact transitional, first thick sandstone in transitional
series selected as base of Cintura ; underlies Quaternary.

Named for Cintura Hill near northern edge of Bisbee quadrangle.

Cinturan series®
Lower Cretaceous: Arizona.
Original reference: C. R. Keyes, 1935, Pan-Am. Geologist, v. 64, no. 2,
p. 125-140.
Circle Volcanies!
Lower Mississippian : Northeastern Alaska.
Original reference: J. B. Mertie, Jr., 1930, U.S. Geol. Survey Bull. 816, p. 85.
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.
Named for exposures along east bank of Yukon River for about 15 miles
upstream from Circle, Eagle-Circle district.

Cisco Group?
Cisco Formation®

Cisco Series
Upper Pennsylvanian: Central northern and central Texas.

Original reference: E. T. Dumble, 1890 Texas Geol. Survey 1st Ann. Rept.,
p. 1vii, pl. 3.

‘Wallace Lee and C. O. Nickell, 1938, Texas Univ. Bur. Econ. Geol. Pub.
3801, p. 12-90, 118-134. Group, in Brazos River valley and Colorado
River valley, includes (ascending) Graham, Thrifty, Harpersville, and
Pueblo formations. Moran and Putnam formations formerly included in
the Pennsylvanian are now placed in the Permian, thus restricting defi-
nition of Cisco group.

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1,
p. 66 (fig. 1), 90-92. Cisco series includes Pennsylvanian sediments above
widespread disconformity which followed deposition of Home Creek
limestone of Caddo Creek group, Canyon series. The Cisco is intended
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to be approximate Texas equivalent of Virgil series of northern midcon-
tinent region. Upper boundary for series and Pennsylvanian system is
placed at disconformity in Harpersville formation about Waldrip-New-
castle coal zone and below Schwagerina-bearing “Waldrip limestone No.
3” and Saddle Creek limestone. As thus defined, Permian-Pennsylvanian
boundary is 40 to 150 feet below Saddle Creek limestone. “Harpersville”
beds below boundary are assigned to Obregon (new) and Chaffin for-
mations of Thrifty group; those above systemic boundary are assigned
to Saddle Creek formation of expanded Pueblo group. Series comprises
Graham and Thrifty groups.

R. C. Moore and M. L. Thompson, 1949, Am. Assoc. Petroleum Geologists
Bull,, v. 33, no. 3, p. 288 (fig. 1), 299. Rocks of Kawvian series (new) are
widespread in North America. In north-central Texas, series includes
the Canyon and Cisco groups.

R. C. Moore, 1949, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 80.
In Colorado River area, Texas, base of rocks classed as Permian lies
about 50 feet below Saddle Creek limestone member of Pueblo forma-
tion. Beds between Saddle Creek units and boundary at base of Permian
are assigned to Waldrip shale member of Pueblo. First limestone above
disconformity is a 1-foot fusuline-bearing limestone called Waldrip No.
3 limestone by Drake (1893). Disconformity marks top of Cisco group.
In accordance with Cheney’s (1940) classification, term Harpersville is
suppressed.

D. H. Bargle, 1960, U.S. Geol. Survey Prof. Paper 315-D, p. 58 (table 1),

68-74, pl. 27. Drake (1893, Texas Geol. Survey 4th Ann. Rept., pt. 1)

referred lower part of what is now considered Cisco group, including his

Bluff Creek and Campophyllum beds, to Cummins’ (1891) Canyon divi-

sion. To Cummins’ Cisco division he referred the rocks from base of his

Trickham bed up to base of his Coleman Junction bed (Coleman Junction

limestone of Putnam formation, Wichita group, Moore, 1949). Plummer

and Moore (1921, Texas Univ. Bull 2132) reclassified Drake’s beds as
members and considered his Bluff Creek bed to be a member of their

Graham formation. Gunsight limestone (Plummer, 1919) and the newly

named Wayland shale were also included in Graham formation which

they placed in Cisco group. Plummer and Moore (1921) placed upper
boundary of Cisco at top of their Coleman Junction limestone. Thus
they considered Cisco group to consist of all beds from their Home

Creek limestone to top of their Coleman Junction limestone. They placed in

Thrifty formation all beds between their Wayland shale and top of

Breckenridge limestone (Drake’s Chaffin bed). Their Harpersville

formation consisted of Drake’s Waldrip and Saddle Creek beds. They

also included the Pueblo, Moran, and Putnam formations in this Cisco
group. Sellards (1933, Texas Univ. Bull. 3232) considered top of Home

Creek as base of Cisco group, but lowered top of Cisco to top of Plum-

mer and Moore’s (1921) Camp Colorado limestone of Pueblo formation.

Bullard and Cuyler (1935, Texas Univ. Bull. 3501) retained these boun-

daries but raised Graham-Thrifty boundary to top of Speck Mountain

limestone member. Present report [Brown and Coleman Counties]
places top of Thrifty formation of Cisco group at top of Chaffin lime-
stone member, the most persistent mappable unit in that part of strati-
graphic sequence, and uppermost unit in which distinctive Pennsylvanian
fusulinids have been found. Because boundary between Permian and
Pennsylvanian is obscure and probably gradational, no definite upper
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boundary between the two systems has been drawn, Formations and
members of Cisco group as recommended in this report are (ascending)
Graham formation with Bluff Creek shale, Gunsight limestone, Wayland
shale, and Ivan limestone members; and Thrifty formation with Speck
Mountain limestone, Breckenridge limestone, Parks Mountain sand-
stone, and Chaffin limestone members. Overlies Caddo Creek formation
of Canyon group; underlies Pueblo formation of Wichita group. Thick-
ness about 400 feet.

Named for Cisco, Eastland County.

Cisco Branch facies® (of Floyds Knob Formation)
Lower Mississippian: Southern Indiana.
Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div.
Geology Pub. 98, p. 76, 210-219.
J. M. Weller and others, 1948, Geol. Soc. America Bull, v. 59, no. 2,
p. 127-128, pl. 1. Facies nomenclature discussed. Correlation chart lists
Cisco Branch facies of Floyds Knob formation.
Name derived from Cisco Branch, a tributary to Salt Creek which flows
mainly across secs. 9, 17, and 18, T. 7 N,, R. 1 E.,, Monroe County.
Cisco Lake Sandstone
Pennsylvanian: North-central Texas.
F. B. Plummer, 1947, Jour. Geology, v. 55, no. 3, pt. 2. p. 194 (table 1).
Name appears on table of Pennsylvanian formations.
F. B. Plummer, H. B. Bradley, and F. K. Pence, 1949, Texas Univ. Bur.
Econ. Geology Pub. 4915, p. 8, pls. 2, 6. In Eastland County, the Cisco
Lake sandstone directly overlies the lower Crystal Falls limestone; in
Brown County overlies Curry clay.
First mentioned as cropping out at Cisco Lake spillway, Eastland County.

Cisneros Basalt (in Hinsdale Series)

Pliocene: Central northern New Mexico.

Fred Barker, 1958, New Mexico Bur. Mines Mineral Resources Bull. 45,
p. 3, 38, 51-53, pl. 1. Dark-gray slightly vesicular porphyritic olivine
basalt. Thickness 10 to 30 feet. Overlies Cordito member (new) of
Los Pinos formation with slight angular unconformity., Not overlain
by younger rocks and original upper surfaces have been destroyed.
Name credited to Butler (unpub. dissert.).

Named for Cisneros Park, in NW¥% T. 29 N, R. 8 E. Found in Las Tablas
quadrangle, west and north of Canon del Agua, and in extreme NE cor.
secs. 16 and 17, T.29 N, R. 9 E.

Cistern Member (of Yegua Formation)

Eocene (Claiborne) : Southern Texas.

H. D. McCallum, 1947, South Texas [Geol. Soc. Guidebook] 14th Ann. Mtg.
Field Trip, p. 4, 5. Black to gray sandy clay. Member is downthrown
on the Imogene fault and overlies the so-called Dime Box member.

Derivation of name not stated. Dime Box member occurs in Lee County.

tCitico Conglomerate!

Citico Conglomerate Member (of Sandsuck Shale)
Lower Cambrian: Eastern Tennessee and western North Carolina.
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Original reference. A. Keith, 1895, U.S. Geol. Survey Geol. Atlas, Folio
16, p. 2.

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 29. In
eastern Tennessee, Citico conglomerate may be used as a member name
for conglomerate beds and lenses within Sandsuck shale, especially
south of Miller Cove fault.

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 954.
Citico, as used by Keith, is abandoned.

Named for Citico Creek, Monroe County, Tenn.

Citronelle Formation

Pliocene: Gulf Coastal Plain from eastern Texas to Virginia, inclusive.

Original reference: G. C. Matson and E. W. Berry, 1916, U.S. Geol.
Survey Prof. Paper 98-L, p. 167-208.

C. J. Roy, 1939, Am. Assoc. Petroleum Geologists Bull, v. 23, no. 10, p.
1553-1559. Type locality of Citronelle, as designated by Matson and
Berry (1916), is significant mainly because of exposure of plant-bear-
ing clays near Lamberts Station about 5 miles south of Citronelle, Ala.
Flora from these clays was correlated with Pliocene by Berry. Recent
studies have shown that these clays are faulted and overlain uncon-
formably by sand of the so-called Citronelle formation. Structural evi-
dence indicates that the clays are older than the sands, hence, flora of
the clays can not be used to correlate the sands. Suggested that term
Citronelle, as formation name, be dropped.

G. F. Brown and others, 1944, Mississippi Geol. Survey Bull. 60, p. 45, 46,
54-59. Graham Ferry formation (new) of Pliocene and Pleistocene age
disconformably underlies Citronelle formation.

F. 8. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 29.
Citronelle formation of Mississippi and Alabama and the unnamed fluvial
(?) sands of Georgia may be of early Pleistocene age. Citronelle and
unnamed sands shown on chart as Pliocene.

C. W. Carlston, 1950, Geol. Soc. America Bull., v. 61, no. 10, p. 1119-1121,
pl. 1. Late Pliocene or early Pleistocene.

R. O. Vernon, 1952, in A summary of the geology of Florida and a guide-
book to the Cenozoic exposures of a portion of the State: Florida Geol.
Survey, p. 59. Prior to 1942, Pliocene series in Florida was composed of
Citronelle formation, Tamiami limestone, Buckingham marl, Bone Valley
gravel, Alachua formation. Charlton formation, and Caloosahatchie marl.
Vernon (1942) dated a part of Citronelle formation as possibly early
Nebraskan and the remainder as Pleistocene alluvium. This fieldwork
cast some doubt on dating of “Pliocene” beds in south peninsula. Cooke
(1945, Florida Geol. Survey Bull. 29) continued to recognize these units
as Pliocene.

J. A. Doering, 1956, Am. Assoc. Petroleum Geologists Bull.,, v. 40, no. 8,
p. 1882. Citronelle, of south Mississippi and Alabama, which was con-
sidered to be, in part, a residual formation (Doering, 1935, Am. Assoc.
Petroleum Geologists Bull., v. 19, no. 5), is now recognized to be equiva-
lent of Willis formation of Texas and Louisiana. Name Citronelle has
priority, and it is herein used for combined Citronelle-Willis. Formation
was originally correlated as Pliocene in age by Matson and Berry (1916)
on evidence of single fossiliferous outcrop located a few miles south of
Citronelle. Doering (1935) pointed out that the fossil bed appeared to
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be a part of the underlying formation. This opinion was concurred
with by later investigators. Citronelle is now believed to be Pleistocene.

V. T. Stringfield and P. E. LaMoreaux, 1957, Am. Assoc. Petroleum Geolo-
gists Bull,, v. 41, no. 4, p. 742-757. Age discussion. Red Bluff locality on
Perdido Bay, Baldwin County, Ala., described by Matson and Berry
(1916), restudied. Here, as much as 45 feet of Citronelle exposed. Ex-
posures show that bed containing fossil plants is underlain by orange-
colored sand and clay typical of Citronelle. Flora considered to be
Pliocene in age. In addition to fossil evidence, oldest marine terrace
of Pleistocene age in Florida is underlain by Citronelle formation, in-
dicating that formation is older than oldest Pleistocene.

J. A. Doering, 1958, Am. Assoc. Petroleum Geologists Bull.,, v. 42, no. 4,
p. 764-786. Age problem discussed. Yossil evidence supports no more
than a pre-Nebraskan determination, thus making an early Pleistocene
correlation as plausible as one of late Pliocene.

K. B. Ketner and L. J. McGreevy, 1959, U.S. Geol. Survey Bull. 1074-C.
p. 71-72. Cooke and Mossom (1929, Florida Geol. Survey 20th Ann.
Rept.), assigned certain clayey, micaceous sands of peninsular Florida to
the Citronelle. However, Citronelle formation of Pliocene or later age,
apparently does not extend into peninsular Florida. Clayey, micaceous
sand, which has been considered an equivalent of Citronelle, is late
middle Miocene or early late Miocene in age.

J. A. Doering, 1960, Jour. Geology, v. 60, no. 2, p. 182-201. Citronelle for-
mation of eastern Gulf Coast region extends northward across coastal
plains of Georgia, South Carolina, North Carolina, and Virginia, as
gravelly sand formation 100 feet thick, covering 30,000 square miles of
upland area. These deposits were shown on early geological maps as the
Lafayette or Altamaha formation, of late Pliocene or early Pleistocene
age. In more recent geological reports, the deposits have been ignored
or included in underlying Tertiary or Cretaceous formations; miscor-
relations at State boundaries are involved in these later interpretations.
Determinations made on basis of plant fossils indicate early Pleistocene
(preglacial) age.

Type locality: Exposures around Citronelle, Mobile County, Ala., especial-
ly along Mobile and Ohio Railroad for a distance of 3 or 4 miles.

City Bluffs Shale (in Shawnee Formation)?* f
Pennsylvanian: Northwestern Missouri and southwestern Iowa.
Original reference: G. L. Smith, 1909, Iowa Geol. Survey, v. 19, p. 613,

615, 617, 622, 631.

Named for City Bluffs, now known as Burlington Junction, Nodaway
County, Mo.

City Creek Limestone
Upper Devonian: Central northern Utah. .

A. E. Granger and others, 1952, Utah Geol. Soc. Guidebook 8, p. 8, pls. 1, 2.
Fossiliferous gray shaly limestone. Medium to thick bedded, and com-
monly shows an incipient large-scale-pencil fracture at right angles to the
bedding. Weathers to mottled olive tan. Thickness 160 feet. Overlies
Swan Peak(?) quartzite with apparent conformity. Underlies Madison
limestone.

J. B. Brooks, 1959, Intermountain Assoc. Petroleum Geologists Guidebook
10th Ann. Field Conf., p. 55. In areas of Becks Spur and City Creek
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Canyon, Edvalson (1947, unpub. thesis) described section of Upper De-
vonian rocks to which he applied name Becks formation. The Becks
underlies the Madison and rests on quartzose sandstones and quartzites
which were provisionally referred to Swan Peak quartzite. Granger and
Sharp (1952) applied name City Creek to these same rocks. Granger
(1953) abandoned name City Creek and applied name Pinyon Peak.

Granger (1953), U.S. Geol. Survey Circ. 296 did not use term City Creek.
It may be inferred from this report that he abandoned term City Creek
in favor of Pinyon Peak.

On the Salt Lake Salient and in City Creek Canyon in Wasatch Mountains
east of Salt Lake City.

City Creek Series
Precambrian: Central Arizona.

E. D. Wilson, 1939, Geol. Soc. America Bull, v. 50, no. 7, p. 1118 (table),
1126-1127. Series of shale beds with some interbedded quartzite. At
northern base of Mazatzal Mountains, series comprises (ascending)
well-stratified grayish-black to purplish siliceous shale member at least
800 feet thick; 15-foot member of alternating shale and novaculitic quart-
zite; thin-bedded friable maroon shale member about 50 feet thick; 10-
foot member of alternating novaculitic quartzite and shale; and thin-
bedded maroon to purple shale member with some interbedded quartzite,
apparent thickness at least 1,000 feet. Farther northwest, in bluffs front-
ing Bast Verde River, series consist of very thin bedded friable grayish-
green shale; thickness of this member not determined. Total thickness
about 2,000 feet. Relation of series to other Precambrian rocks un-
known. Unconformably underlies Tapeats sandstone; appears only in
fault contact with Yaeger greenstone.

At northern base of Mazatzal Mountains on western side of City Creek
(long 111°30’'W.).

Clackamas Gravels

Pleistocene: Northwestern Oregon.

R. C. Treasher, 1940, (abs.) Geol. Soc. America Bull.,, v. 51, no. 12, pt. 2,
p. 2034. Name applied to gravels deposited from eroded Troutdale forma-
tion in Clackamas Valley.

R. C. Treasher, 1942, Geologic map of the Portland area, Oregon (1:96,-
000) : Oregon Dept. Geology and Mineral Resources. Described as poorly
indurated, rudely bedded conglomerate; this lack of structure is prin-
cipal feature distinguishing Clackamas from the Troutdale. Thickness as
much as 100 feet.

Forms cover on terraces east of Carver; west of Carver, forms cover on
terraces to Clackamas; northwest of Clackamas forms valley fill.

Claflin Ranch Formation

Tertiary: Southeastern Arizona.

Kenyon Richard and J. H. Courtright, 1960, Arizona Geol. Soc. Digest, v.
3, p. 1, 6. A thick series of clastic beds unconformably underlying Silver
Bell formation. Enclosed within these thin- to thick-bedded clastics
are angular blocks of andesite-schist conglomerate over 50 feet in length
and 25 feet in thickness. Resembles Tucson Mountain chaos as it is
exposed one-half mile south of Gates Pass.

Present in Silver Bell area and in South Tucson Mountains.
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Claggett Formation! or Shale (in Montana Group)

Claggett Shale Member (of Cody Shale)

Upper Cretaceous: Central Montana and northern Wyoming.

Original reference: J. B. Hatcher and T. W. Stanton, 1903, Science, new
ser., v. 18, p. 211-215.

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,
‘Wyo., considered upper member of Cody shale. Thickness 367 feet. Over-
lies shale member equivalent to Eagle sandstone; underlies Parkman
sandstone.

J. D. Love, J. L. Weitz, and R. K. Hose, 1955, Geologic map of Wyoming
(1:500,000) : U.S. Geol. Survey. Claggett shale mapped in northwestern
‘Wyoming.

W. J. McMannis, 1955, Geol. Soc. America Bull,, v. 66, no. 11, pl. 7. Plate 7
shows Livingston formation intertongues with Claggett, Judith River,
Bearpaw, Lennep, Hell Creek, Tullock, and Lebo formations.

W. A. Cobban, 1955, Billings Geol. Soc. Guidebook 6th Ann. Field Conf., p.
108 (fig. 1), 115. Claggett shale described on northwest flank of Sweet-
grass arch, northwestern Montana. Commonly medium gray, soft, and
silty. Thickness 420 feet on Goosebill Butte; 90 feet in western part of
Sweetgrass Hills. Overlies Eagle sandstone; underlies Judith River
formation.

Named for old Fort Claggett (now called Judith), at mouth of Judith
River, Mont.

Claiborne Group*

Eocene, middle: Gulf Coastal Plain from Georgia to southern Texas.

Original reference: T. A. Conrad, 1847, PhilaQelphia Acad. Nat. Sci. Proc.,
v. 3, p. 280-282.

H. B. Stenzel, 1938, Texas Univ. Bur. Econ. Geology Pub. 3818, p. 20
(table), 58-160. Group comprises (ascending) Carrizo sand; Reklaw
formation with Newby glauconitic sand and Marquez shale members (both
new) ; Queen City sand with Omen glauconitic sand member; Weches
glauconite marl with Tyus marl, Viesca glauconitic marl and Therrill
clay members (all new); Sparta sand; Stone City beds (formation) ;
Crockett formation with Wheelock marl, Landrum shale, Spiller sand,
and Mount Tabor shale members (all new); and Yegua formation.
Overlies Sabinetown shale of Wilcox group; underlies Uvalde(?) forma-
tion. Middle Eocene.

C. W. Cooke, 1939, Jour. Paleontology, v. 13, no. 3, p. 337-340. Gosport sand
of Alabama, heretofore classified as topmost formation of Claiborne
group (Eocene), and only known formation of “upper Claiborne” age,
proves to be nearly equivalent to Moodys marl of Mississippi, the basal
formation of Jackson group. Recommended that name Gosport be
‘replaced by Moodys and that Claiborne group be restricted to formations
heretofore classified as lower Claiborne. .

H. A. Tourtelot, 1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 6. In
Quitman fault zone, group includes Tallahatta formation, Zilpha clay,
Winona sand, Kosciusko sand, Wautubbee formation, and Cockfield
formation.
774-954—vol. 1—66——52
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P. L. Applin and E. R. Applin, 1944, Am. Assoc. Petroleum Geologists Bull.,
v. 28, no. 12, p. 1732-1733. Avon Park limestone, Tallahassee limestone
(with nonfossiliferous facies) and Lake City limestone (early middle
Eocene) represent Claiborne group in Florida Peninsula, and where all
three units are present they appear to make, in most places, a conforma-
ble sequence. In J. 8. Cosden’s Lawson well No. 1, Marion County, beds
of lignite occurring at contact of Lake City with nonfossiliferous lime-
stone are believed to indicate local unconformity. Along northeast coast
of Florida and in south half of peninsula, nonfossiliferous limestone is
not present and the Avon Park rests on Lake City limestone.

L. D. Toulmin, Jr., 1944, Southeastern Geol. Soc. [Guidebook] 1st Field
Trip, p. 10-11. Group, in Alabama, comprises (ascending) Tallahatta,
Lisbon, and Gosport formations. Overlies Hatchetighee formation of
Wilcox group; underlies Moodys Branch marl of Jackson group.

W. BE. Belt and others, 1945, Geologic map of Mississippi (1 :500,000) :
Migssissippi Geol. Survey. As mapped, group includes Tallahatta forma-
tion, Zilpha clay, Winona sand, Neshoba sand, Sparta sand, Cook
Mountain formation, and Cockfield formation.

E. H. Rainwater, chm., 1945, Southeastern Geol. Soc. [Guidebook] 3d Field
Trip, p. 47-51. Claiborne group in subsurface in western Florida is sub-
divided into Lisbon and Tallahatta formations in accordance with usage
in Alabama. Overlying Gosport formation also was formerly included in
Claiborne, but is now generally considered lower Jackson in age. Over-
lies Wilcox group not subdivided in subsurface of western Florida.

F. 8. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 29.
Group, in Alabama and Georgia, comprises (ascending) Tallahatta for-
_ mation, Lisbon formation, and Gosport sand.

R. O. Vernon, 1951, Florida Geol. Survey Bull. 33, p. 88-111. Rocks
assigned to Claiborne group of peninsular Florida differ in faunal content
and lithology from those recognized throughout Gulf Coast elsewhere. In
general, Claiborne group of northern and peninsular Florida is composed
of carbonates and evaporites and that of western Gulf Coast is composed
of clastics, largely sands and clays. An occasional fossil common to
both sections support stage-age assignments, but these are insufficient to
allow extension of Gulf Coast formational nomenclature to carbonate
rocks of Florida. Applin and Applin (1944) erected three formations
in Claiborne group: Lake City limestone (early middle Eocene), Tallahas-
see limestone (late middle Eocene), and Avon Park limestone (late
middle Hocene). In western Florida, Claiborne group is not present at
surface, but two-fold division can be recognized in subsurface, Gosport
.at top and Lisbon formation at base. Disconformably underlies Moodys
Branch formation of Jackson group. Claiborne-Jackson contact discussed
[see Jackson group].

G. E. Murray in W. C. Holland, L. W. Hough, and G. E. Murray, 1952,
Louisiana Dept. Conserv. Geol. Bull. 27, p. 77-78, pls. 11, 12. Current
usage of Claiborne group is in time-stratigraphic sense, including within
its limits many lithologic types deposited during several advances and
retreats of sea. Recommended that Claiborne be utilized strictly as group
name for clastic facies in central and western Gulf Coast Plain below

, Jackson stage and above Wilcox group. So used, it would be partially the
o arenaceous counterpart of calcareous Lishon group of eastern Gulf Coast,
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James Turner, 1952, Mississippi Geol. Survey Bull. 76, p. 10. In Yalobusha
County, Claiborne [group] includes (ascending) Meridian formation,
Tallahatta, Winona, Zilpha, and Kosciusko formations.

H. V. Andersen, 1960, Louisiana Dept. Conserv. Geol. Bull. 34, p. 85-94,
maps. Group, in Sabine Parish, comprises (ascending) Cane River,
Sparta, Cook Mountain (with Dodson member equivalent, Milams and
Saline Bayou members), and Cockfield formations. Overlies Wilcox group
(rock term) ; underlies Jackson group.

Named tor exposures at Claiborne Bluff and Claiborne Landing, on Ala-
bama River, Monroe County, Ala.

tClaiborne Sand (in Claiborne Group)*

Eocene, middle: Southern Alabama and Mississippi.

Original reference: T. A. Conrad, 1847, Philadelphia Acad. Nat. Sci. Proc.,
v. 3, p. 280-281. .

G. D. Harris, 1940, Science, v. 92, no. 2386, p. 257-258. Name Claiborne in
geologic literature discussed. Possibly name Claiborne sands should not
be abandoned. :

Named for exposures at Claiborne Bluff, on Alabama River, in Monroe
County, Ala.

Claiborne Stage, Age
Eocene, middle: Gulf Coastal Plain from Georgia to southern Texas.

G. E. Murray, 1953, Mississippi Geol. Soc. [Guidebook] 10th Field Trip, p.
54. In discussing subsurface stratigraphy of Beauregard and Allen
Parishes, La., Murray (1952) used Claiborne as a rock-unit term and
utilized three unnamed stages between Jackson and Sabine stages. This
usage is improper and should not be followed. Instead, Claiborne stage
should consist of all deposits in Gulf and Atlantic Coastal Plain province
formed during fluctuations of middle Eocene sea, beginning with close of
withdrawal of Sabinian sea and ending with first transgression of
Jacksonian sea. The Reklaw-Queen City, Cane River-Sparta, and Cook
Mountain-Cockfield cycles of deposition, and their demonstrable equiva-
lents should be considered substages. Type exposures of Gosport, Lisbon,
and Tallahatta formations in Alabama, exposures at Claiborne Bluff and
Claiborne Landing on Alabama River, Monroe County, Ala., and type
exposures of Reklaw, Queen City, Winona-Zilpha-Weches-Cane River,
Sparta, Cook Mountain, and Yegua-Cockfield formations in Mississippi,
Louisiana, and Texas are exemplary of the stage. Claiborne age includes
all time covered by deposition of these deposits.

Clallam Formation?

Miocene: Northwestern Washington.

Original reference: R. Arnold, 1906, Geol. Soc. America Bull. v. 17, p. 451~
468, map.

C. I. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p. 118,
173, 175. Recent studies indicate that sandstones and shales occurring
along sea-cliffs between Clallam Bay and Pysht are probably correlative,
at least in part, with middle Miocene Astoria formation of southwestern
Washington and western Oregon. Former broad usage of name Clallam
should be restricted to Miocene part of stratigraphic section along north-
ern side of Olympic Peninsula. May become desirable to abandon name



816 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Clallam and use only term Astoria formation. Massive sandstones, con-
glomerates, shaly and pebbly sandstones, and interstratified clay shales
constitute greater part of formation. Appears to be unconformable upon
Oligocene shales. Uppermost beds have been largely removed by erosion.

R. D. Brown, Jr., and H. D. Gower, 1958, Am. Assoc. Petroleum Geologists
Bull,, v. 42, no. 10, p. 2492, 2494, 2511. Conformably overlies Twin
River (redefined).

H. D. Gower, 1960, U.S. Geol. Survey Geol. Quad. Map GQ-129. Described
in Pysht quadrangle. Term used in restricted sense of Weaver (1937).
Thick-bedded and crossbedded light-olive-gray fine- to coarse-grained
sandstones. Estimated thickness more than 2,500 feet. Overlies Twin
River formation. Much of coastal section highly deformed and inland
poorly exposed. Miocene.

‘Well exposed in region between Clallam Bay and Pillar Point, Clallam
County.

Clan Alpine Volecanics

Miocene, middle to upper(?) : Western Nevada.

D. 1. Axelrod, 1956, California Univ. Pubs. Geol. Sci., v. 33, p. 182-183, pls.
10, 11. Include rhyolite, quartz latite and dacite tuffs, breccias, and flows.
Rhyolites range in color from pale yellowish brown to dark yellowish
brown and pale red. Thickness of individual flows ranges from few
feet up to 40 feet, the tuffs from few inches to massive beds of 40 feet
or more. Quartz latites range in color from medium light gray to light
brownish gray, brownish gray, and pale red purple and may well repre-
sent the dominant volcanie. Total thickness in excess of 3,000 feet in
southern part of range and increases northward. Oldest rock in area;
unconformably underlies Middlegate formation (new).

Named for exposures in southern parts of Clan Alpine Range. Extends well
to northward to form important part of that mountain mass. Churchill
County.

Clancy Granodiorite
Upper Cretaceous: Southwestern Montana.
Adolph Knopf, 1957, Am. Jour. Sci., v. 255, no. 2, p. 81, 91-92, map facing
p. 88. A light-gray coarse-grained rock in which quartz is conspicuous.
Represents the second intrusion of the Boulder bathylith. Cuts the older
Unionville granodiorite (new).
Named from the Kain quarry on Clancy Creek, Jefferson County.

Claremont Shale (in Monterey Group)?

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. 35, p. 17 (table 3), 69 (table
14), 70, pl. 11. Described in Contra Costa County where it occurs as band
about 1,000 feet wide southwest of Pinole and trends northwestward
toward shore of San Pablo Bay. Fine-grained light-colored moderately
hard slightly bituminous shale locally containing thin layers of grit and
fine conglomerate; east of Berkeley, formation is a series of alternating
thin layers of siliceous shale or chert and partings of shale. Probable
average thickness south of San Pablo Bay 800 feet. Conformably
underlies Oursan sandstone; overlies Sobrante sandstone.
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G. D. Robinson, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-88. In Hay-
ward quadrangle, Claremont shale ranges in thickness from 150 to 300
feet. Mapped for convenience as Claremont, though quite possibly from a

- younger formation of Monterey group, is a siliceous mudstone containing
ovoid masses that may be diatoms; it crops out between Leona rhyolite
and serpentine in hill above Hayward High School, several miles west of
main Tertiary outcrops. Conformably overlies Sobrante sandstone;
underlies unnamed middle sandstone and shale of Monterey group.

C. A. Hall, Jr., 1958, California Univ. Pubs., Geol. Sci., v. 34, no. 1, p. 16-18,
fig. 2, geol. map. Claremont shale, in Pleasanton area, Alameda and
Contra Costa Counties, is about 700 feet thick. Overlies Sobrante sand-
stone; underlies Oursan sandstone. Term Monterey group not considered
appropriate in this area.

Named for exposure on Claremont Creek, Concord quadrangle.

tClaremore Formation®

Pennsylvanian: Northeastern and central eastern Oklahoma.

Original reference: C. N. Gould, D. W. Ohern, and L. L. Hutchison, 1910,
Oklahoma State Univ. Research Bull. 3, p. 6, 7, 10.

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 100. A
vaguely defined unit including Fort Scott limestone and subjacent strata.
Abandoned by Oklahoma Geological Survey.

Named for Claremore, Rogers County.

Clarendon Beds*
Pliocene: Texas.

Original reference: J. W. Gidley, 1903, Am. Mus. Nat. History Bull., v. 19,
p. 632-635.

Named for Clarendon, Donley County.
Clarendon Dolomite

Cambrian: West-central Vermont.

G. W. Bain, 1938, New England Intercollegiate Geol. Assoc. [Guidebook]
34th Ann. Field Mtg., p. 8. Name applied to massive gray-weathering
dolomite which represents most of lower half of Rutland formation in
this area. Dolomite contains small percentage of coarse sand grains.
Thickness 2,000 to 3,000 feet.

Best exposed in Clarendon and along Tinmouth Channel, Rutland County.

Clarendon Gravel
Pleistocene: Northwestern Pennsylvania.
Original reference: E. H. Williams, Jr., 1920, Am. Philos. Soc. Proc., v. 59,
p. 62, 73.
Named for Clarendon, Warren County.

Clarendonian Age
Pliocene: North America.
H. E. Wood 2d and others, 1941, Geol. Soc. America Bull,, v. 52, no. 1, p.
12, pl. 1. Provincial time term, based on the Clarendon local fauna (and
member?), near Clarendon, Donley County, Texas. Covers the interval
between the Barstovian (Miocene) and Hemphillian (Pliocene) ages.
Report defines 18 provincial time terms, based on mammal-bearing units,



818 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

for the North American continental Tertiary. [For sequence see under
Puercan.]

D. I. Axelrod, 1957, Am. Jour. Sci., v. 255, no. 10, p. 695 (fig. 1). Table
shows Clarendonian as late Miocene and early Pliocene. Determination
based on paleoclimatic analyses of sequences of Late Tertiary floras.

Clarendon Springs Dolomite! (in Stockbridge Group)

Upper Cambrian: West-cental Vermont and Massachusetts

Original reference: Arthur Keith, 1932, Washington Acad. Sci. Jour., v. 22,
p. 360, 397.

W. M. Cady, 1945, Geol. Soc. America Bull., v. 56, no. 5, p. 525, 536-539.
Keith included in Clarendon Springs all dolomite beds between upper-
most sandy strata of limestones of overlying Shelburne marble. In some
localities along western side of area, the dolomite includes horizons both
above . and below a sandstone. Rogers (1937, Geol. Soc. America Bull,,
v. 48, no. 11) indicates stratigraphic break above the dark-gray dolomites
and suggests that the sandstone is basal to certain of the higher strata.
Break was not noted in eastern area. Upper strata of dolomite facies
grade laterally into limestones and marbles. Thicknesses: 120 feet at
Brandon, 80 feet at Middlebury, 45 feet at New Haven.

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, p. 23-24. In Castleton
area, unit is 130 to 175 feet thick. Overlies Danby formation; underlies
Boardman formation (new).

A. B. Shaw, 1951, Jour. Paleontology, v. 25, no. 1, p. 97. Includes Milton
dolomite facies.

P. H. Osberg, 1952, Vermont Geol. Survey Bull. 5, p. 21 (table 1), 42. In this
report [vicinity of Rochester and Bast Middlebury], name Clarendon

" Springs is used according to definition of Cady (1945). Thickness about
200 feet. Top of section in western sequence. Overlies Danby formation.

Norman Herz, 1958, U.S. Geol. Survey Geol. Quad. Map GQ-108. In Cheshire
quadrangle, Massachusetts, included in Stockbridge group. Thickness 0
to 800 feet. Contact with underlying Kitchen Brook dolomite (new) not
observed ; underlies Shelburne marble.

Type locality : Clarendon Springs, Rutland County, Vt.

Clarion Clay (in Allegheny Formation)*

Pennsylvanian: Western Pennsylvania, Ohio, and West Virginia.

Original reference: W. G. Platt, 1880, Pennsylvania 2d Geol. Survey Rept.
Hs.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 44, table 1. Clarion
clay listed as member of Clarion cyclothem in Perry County. Underlies
Clarion (No. 4a) coal; overlies Canary ironstone. Allegheny series.

W. A. Tallon and R. G. Hunter, 1959, West Virginia Geol. Survey Rept. Inv.
17, p. 16. Clarion underclay mentioned in report on high-alumina clays of
West Virginia. Samples collected in Randolph County. Basal member of
Allegheny series.

Name derived from Clarion, Clarion County, Pa.

+Clarion coal group' (in Allegheny Formation)
Pennsylvanian (Allegheny Series): Southeastern Ohio and southwestern
and northern West Virginia.
Original reference: H. D. Rogers, 1858, Geology Pennsylvania, v. 2, pt. 1,
p. 474477,
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M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 56-59. Rogers
(1858) used Clarion as a group name for beds between the Freeport
(Lower?) sandstone above and Tionesta sandstone below. As originally
defined, it included beds now assigned to Brookville, Lower, Middle, and
Upper Kittanning, Lawrence, and Scrubgrass cyclothems. Clarion cyclo-
them is restricted to the members lying between Scrubgrass and Winters
cyclothems.

Type area: Clarion River valley, western Pennsylvania.

Clarion cyclothem or cyclic group

Pennsylvanian (Allegheny Series): Southeastern Ohio and southwestern
Pennsylvania.

N. K. Flint, 1949, Ohio Acad. Sci. [Guidebook] 24th Ann. Field Conf., p. 6.
Incidental mention in road log.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 44 table 1,
geol. map. Includes Clarion shale and sandstone, 42 feet, Canary iron-
stone; Clarion clay, 3 feet, and Clarion (no. 4a) coal. Occurs below
Scrubgrass cyclothem and above Brookville cyclothem. In area of this
report, the Allegheny series is described on a cyclothemic basis; nine
cyclothems are named. [For sequence see Broolkville cyclothem.]

E. G. Williams, 1957, Dissert. Abs., v. 17, no. 12, p. 2982. Clarion cyclic
group recognized in Clearfield Basin, Pennsylvania.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table
7), 56-59. Rogers (1858, Geology of Pennsylvania, v. 2, pt. 1) used
Clarion as a group name for beds between the Freeport (Lower?) sand-
stone above and Tionesta sandstone below. As originally defined, it in-
cluded beds now assigned to Brookville, Lower, Middle, and Upper
Kittanning, Lawrence, and Scrubgrass cyclothems. Clarion cyclothem is
now restricted to four members lying between Scrubgrass and Winters
cyclothems. Members (ascending) Clarion shale and (or) sandstone,
Canary ironstone, Clarion underclay, and Clarion (No. 4a) coal mem-
bers. In this report, the Allegheny series is described on a cyclothemic
basis; 13 cyclothems are name. [For sequence see Brookville cyclothem.]

First described in Perry County, Ohio.

Clarion Formation® (in Allegheny Group)

Pennsylvanian: Pennsylvania.

G. H. Ashley, 1923, Eng. Mining Jour.-Press, v. 115, no. 25, p. 1108; 1926,
Pennsylvania Geol. Survey, 4th ser., Topog. and Geol. Atlas 65, p. 29, pl.
4, Clarion formation, Allegheny group, comprises (ascending) Brookville
or A coal, Clarion sandstone, Clarion or “A” coal, and Vanport limestone.
Overlies Homewood formation which includes Homewood sandstone;
underlies Kittanning formation.

C. K. Graeber and R. M. Foose, 1942, Pennsylvania Geol. Survey, 4th ser.,
Topog. and Geol. Atlas 54, p. 40-45. Lowermost formation in Allegheny
group. Includes strata from base of Lower Kittanning clay to base of
clay beneath Brookville coal. Comprises (ascending) Brookville coal,
Clarion sandstone, Clarion clay, Lower Clarion coal, Upper Clarion coal,
Vanport limestone, Lower Kittanning sandstone. Thickness 120 to 145
feet. Underlies Kittanning formation; overlies Homewood sandstone
of Pottsville series. Area of report Brookville quadrangle.
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E. G. Williams and R. P. Nickelsen, 1958, Pennsylvania State Univ. Mineral
Industries Expt. Sta. Bull. 71, p. 36-50. Discussion of correlation of
Pottsville and lower Allegheny series in Clearfield and Centre Counties.
Clarion formation (Allegheny series) which overlies the Pottsville is
65 to 190 feet thick and consists of cyclie sequences of clay, coal, shale,
siltstone, silty shale, and sandstone. Includes (ascending) Brookville
coal, Clarion sandstone, Clarion coal, Vanport limestone, and Kittanning
sandstone. Underlies Kittanning formation. Reference sections desig-
nated. Stratigraphic nomenclature of Clarion formation is more confused
and uncertain than that of other formations of the Allegheny. This is
due partly to inherent complexity of formation, partly to rather loose
definition and descr&ption of type sections and partly to questionable
correlations between type sections.

R. R. Dutcher and others, 1959, Geol. Soc. America Guidebook for Field
Trips, Pittsburgh Mtg., p. 70 (fig. 5), 71. Allegheny group comprises
(ascending) Clarion, Kittanning, and Freeport formations. The Clarion
overlies Mercer formation of Pottsville group.

E. G. Williams, 1960, Jour. Paleontology, v. 34, no. 5, p. 910 (fig. 2).
Formation includes (ascending) Clarion coals, Clarion sandstone, Van-
port limestone, and Lower Kittanning sandstone. Overlies Mercer forma-
tion, which has Homewood sandstone and shale at top; underlies Kit-
tanning formation, which has Lower Kittanning coal in lower part.

Reference section (31): Northeast rectangle of Glen Richey quadrangle,
Clearfield County, in coal strip mines on western end of large hill, one-
half mile east of Krebs. Reference section (32): In south-central rec-
tangle of Clearfield quadrangle, Clearfield County, in coal strip mines
on a small hill 0.4 mile northeast of mouth of Clearfield Creek. Name
derived from Clarion, Clarion County.

Clarion Sandstone Member (of Allegheny Formation)?

Clarion Sandstone (in Clarion Formation)

Pennsylvanian: Western Pennsylvania, Maryland, eastern Ohio, and West
Virginia.

Original reference: J. J. Stevenson, 1878, Pennsylvania 2d Geol. Survey
Rept. Ks, p. 25, 38.

C. K. Graeber and R. M. Foose, 1942, Pennsylvania Geol. Survey, 4th ser,
Topog. and Geol. Atlas 54, p. 50. Sandstone between Clarion coals and
Brookville coal in Clarion formation. Thickness 5 to 25 feet thick. Not
always present, in which case the horizon is shale or sandy shale. In
some areas, cuts out part or all of Brookville coal. Area of report is
Brookville quadrangle.

Wilber Stout, Karl Ver Steeg and G. F. Lamb, 1944, Ohio Geol. Survey, 4th
ser., Bull. 44, chart facing p. 108. Generalized section of Ohio lists Clarion
sandstone below Canary ore and above Winters coal.

R. L. Nace and P. P. Bieber, 1958, West Virginia Geol. Survey Bull. 14, p.
22. Clarion sandstone listed with recognizable members of Allegheny
formation in Harrison County. Occurs above Clarion coal and below
Vanport limestone.

E. G. Williams, 1960, Jour. Paleontology, v. 34, no. 5, p. 910 (fig. 2). As
shown on generalized section of Allegheny group, Clarion formation in-
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cludes (ascending) Clarion coals, Clarion sandstone, Vanport limestone,
and Lower Kittanning sandstone.

Name derived from Clarion, Clarion County, Pa.
Clarion shale and (or) sandstone
See Clarion cyclothem.
Clarita Limestone
Oligocene: PanamaA.
Karl Sapper, 1937, Mittelamerika, Handbuch der regionalen Geologie:

Heidelberg, v. 8, Abt. 4a, no. 29, p. 133, 134 (correlation chart). Underlies
Arusa formation. Middle Oligocene.

W. P. Woodring in R. Hoffstetter and others, 1960, Lexique Strat. Internat.,
v. 5, Amérique Latine, fasc. 2a, p. 332. Undefined name. Oligocene. Note
on derivation of name.

Rio Clarita is small stream about 30 kilometers east southeast of El Real
de Santa Maria, in Darién area.

Clarita Member (of Chimneyhill Limestone)

Middle(?) Silurian: South-central Oklahoma.

T. W. Amsden, 1957, Oklahoma Geol. Survey Circ. 44, p. 6 (fig. 3), 19-25,
fig 4; 1960, Oklahoma Geol. Survey Bull. 84, pt. 6, p. 52-67. Name pro-
posed to replace Maxwell’s (1936) preoccupied name Dillard. Fossilifer-
ous limestone ranging from fine calcilutite to coarse calcarenite. Most
common facies is calcilutite. Thickness varies; commonly less than 20
feet; maximum thickness 45 feet (on Lawrence uplift). Unconformably
overlies Cochrane; base of Clarita marked by a few inches of shale or
shaly limestone. Unconformably underlies Hunton marlstone; at some
places it is the Henryhouse and at other places the Haragan that overlies
the Clarita.

Type locality: About 3 miles west of Clarita, Coal County, in vicinity of
old Hunton townsite NW4 sec. 8, T. 1 S, R. 8 E. This is not same as
type locality designated for the Dillard.

Clark Formation®
Pennsylvanian : Southern West Virginia and southwestern Virginia.

Original reference: M. R. Campbell, 1896, U.S. Geol. Survey Geol. Atlas,
Folio 26, p. 3.

Named for Clark Gap, in Flat Top Mountain, Mercer County, W. Va.
Clark Canyon Lavas

Tertiary, upper, or Pleistocene: Southwestern Montana.

Robert Scholten, K. A. Keenmon, and W. O. Kupsch, 1955, Geol. Soc.
America Bull,, v. 66, no. 4, p. 377, pl. 1. Name applied to sheet of dense,
aphanitic basaltic lava.

Crops out along Clark Canyon, near Armstead, Beaverhead County.

fClark County littorals*
Upper Cretaceous (Gulf Series) : Southwestern Arkansas.

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept.
1888, v. 2, p. 79-83.

Named for exposures in Clark County.
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tClark Fork Beds'

Clark Fork Beds or Member (of Polecat Bench Formation)

Paleocene: North-central Wyoming.

Original reference: W. Granger, 1914, Am. Mus. Nat. History Bull,, v. 33,
p. 204.

G. L. Jepson, 1940, Am. Philos. Soc. Proc., v. 83, no. 2, p. 237-238. Upper-
most unit of Polecat Bench formation (new). Occurs 3,000 to 3,500 feet
above base of formation. Overlies Silver Coulee beds (or member) ;
underlies Hocene Gray Bull beds. Clark Fork fauna appears in upper-
most 500 feet of formation and seems to be increasingly abundant
toward top of Clark Fork beds.

F. B. Van Houten, 1944, Geol. Soc. America Bull.,, v. 55, no. 2, p. 178, pl. 2.
Beds underlie Willwood formation (new).

Named for Clark Fork basin.

Clarkforkian Age

Paleocene: North America.

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull,, v. 52, no. 1, p. 9,
pl. 1. Provincial time term, based on the Clark Iork member (and
faunal zone) of the Polecat Bench formation, type locality, scarp forming
divide between Bighorn and Clark Fork basins and exposures near its
base, Park County, Wyoming. Includes the interval between the Tiffa-
nian (Paleocene) and Wasatchian (Kocene) ages. Report defines 18
provincial time terms, based on mammal-bearing units, for the North
American continental Tertiary. [TFor sequence see under Puercan.]

Clark Island Granite
Age not stated : Southern Maine.

F. Chayes, 1952, Jour. Geology, v. 60, no. 3, p. 215-217, 218, 220, 225, 253.
Discussion of finer grained calcalkaline granites of New England. De-
tailed petrographic description given of Clark Island granite.

Specimens collected at Clark Island, Knox County.

Clark Peak Schistt
Paleozoic and Triassic(?) : Southeastern Alaska.

Original reference: G. C. Martin, 1926, U.S. Geol. Survey Bull. 776, p.
93, 94, 247,

Exposed in Juneau district. Named for Clark Peak, Juneau district.
Clark Reservation Member (of Manlius Limestone)

Clark Reservation Limestone' (in Manlius Group)

Lower Devonian: Central New York.

Original reference: Burnett Smith, 1929, New York State Mus. Bull. 281,
p. 26, 27, 30-35.

G. H. Davis 3d, 1953, New York State Mus. Circ. 35, p. 10. Termed a
member of Manlius limestone.

L. V. Rickard, 1955, New York State Geol. Assoc. Guidebook 27th Ann.
Mtg., p. 2 (colummnar section), 4-5. Jamesville limestone and Clark
Reservation limestone grouped under heading of transitional beds be-
tween Manlius group below and Helderberg group above.

Type section: In cliff south of lake which is in Clark Reservation State
Park, west of Jamesville, Onondaga County.
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Clarksburg Fire Clay Shale (in Conemaugh Formation)?*

Clarksburg underclay member

Pennsylvanian : Northern West Virginia and eastern Ohio

Original reference: R. V. Hennen, 1912, West Virginia Geol. Survey Rept.
Doddridge and Harrison Counties, p. 236.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 94 (table
11), 152. Member of Little Clarksburg cyclothem in report on Athens
County. Light- to dark-gray clay or clay shale. Commonly massive and
may be calcareous, micaceous, silty, and sandy. Maximum thickness less
than 3 feet; average 10 inches. Associated with some development of
Little Clarksburg coal, above, and (or) redbed, below. Conemaugh series.

Named for association with Little Clarksburg coal.

Clarksburg Limestone Member (of Conemaugh Formation)?

Clarksburg limestone member

Upper Pennsylvanian: Western West Virginia, western Maryland, eastern
Ohio, and southwestern Pennsylvania.

Original reference: I. C. White, 1891, U.S. Geol. Survey Bull. 65, p. 88.

R. E. Lamborn, 1951, Ohio Geol. Survey, 4th ser., Bull. 49, p. 33; D. L.
Norling, 1958, Ohio Geol. Survey Bull. 56, p. 59-60, geol. map. Reports
refer to unit as Clarksburg limestone or limestone member of Conemaugh
series.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 94 (table
11), 152. Member of Little Clarksburg cyclothem in report on Athens
County. Thickness 6 inches to 10 feet; average 4% feet. Above Clarks-
burg redbed member and below Clarksburg underclay member. In type
area, 20 to 30 feet thick, directly underlies Little Clarksburg coal, and
separated from Morgantown sandstone below by 25 to 40 feet of soft
shales. Conemaugh series.

Well exposed along bed of Elk and West Fork River, in vicinity of Clarks-
burg, Harrison County, W. Va.

Clarksburg Red Shale (in Conemaugh Formation)®*

(larksburg redbed member

Pennsylvanian: West Virginia and southwestern Pennsylvania.

Original reference: R. V. Hennen, 1912, West Virginia Geol. Survey Rept.
Doddridge and Harrison Counties, p. 240.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 94 (table
11), 152. Redbed member of Little Clarksburg cyclothem in report on
Athens County. The member is one of the rather thick and conspicuous
redbeds that locally more or less unite to fill interval between Ames lime-
stone and Connellsville sandstone and even up to Pittsburgh coal. Thick-
nesses range from less than 5 feet to more than 32 feet. Below Clarks-
burg limestone and above Morgantown sandstone and shale member.
Conemaugh series.

Named for Clarksburg, Harrison County, W. Va.

Clarksburg Volcanics! Member (of Michigamme Slate)

Precambrian (Animikie Series) : Northwestern Michigan.

Original reference: C. R. Van Hise and W. S. Bayley, 1895, U.S. Geol. Sur-
vey 15th Ann. Rept., p. 604.
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H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 36. Lower part
of Michigamme slate in Marquette district, includes Bijiki iron-formation,
Clarksburg volcanics, and Greenwood iron-formation members. Included
in Animikie series.

Named for exposures east and west from Clarksburg, Marquette County.

Clarks Mill Beds*
Lower Devonian: Central Pennsylvania.
Original reference: E. W. Claypole, 1885, Pennsylvania 2d Geol. Survey
Rept. F2, p. 59-62, 181-184.
BExposed at Clark’s Mill, Centre Township, Perry County.

Clarks Spring Member (of Secret Canyon Shale)

Middle Cambrian: Central Nevada.

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey
Prof. Paper 276, p. 14-16, pl. 2. Thin-bedded limestone with prominent
yellow or red argillaceous partings. The thin limestone bands are com-
monly one-fourth to one-half inch thick and rarely exceed 2 inches in
thickness. Limestone is fined grained, silty, and blue, contrasting
markedly with the yellow, or more rarely, red clay partings, which range
from one-eighth to one-fourth inch thick. Locally mottled with yellow or
red patches. Thickness probably 425 to 450 feet. Contacts between
Clarks Spring member and lower shale member below and Hamburg dolo-
mite above are gradational.

Type locality : Especially good exposures of the member provided by road-
cuts in upper New York Canyon, just north of Clarks Spring, from which
the member takes its name, Eureka mining district, Eureka County.

Clarkston Gravels, deposits

Clarkston Stage

Pleistocene (pre-Wisconsin) : Eastern Washington and western Idaho.

R. L. Lupher, 1944, Geol. Soc. America Bull.,, v. 55, no. 12, p. 1433-1455.
Stream and lake deposits older than scabland-Touchet stage [of Snake
River Canyon] are well developed in Lewiston-Clarkston region about 100
miles above mouth or Snake River. Immediately southwest of Clarkston,
an abandoned course of Snake River is filled with gravel to depth of at
least 425 feet. The Clarkston gravels, except near canyon sides and in
local tributary canyons, are composed of nearly equal amounts of basalt
and pre-Tertiary igneous and metamorphic rocks. Occasional large
angular erratics imbedded in stream gravels indicate that Clarkston fill
accumulated during a glacial stage. The Clarkston stage is probably pre-
Wisconsin.

R. L. Lupher, 1945, Jour. Geology, v. 53, no. 5, p. 337-348. Clarkston stage
defined as an episode of proglacial aggradation, especially time during
which Clarkston deposits accumulated. Followed earlier Pleistocene dep-
osition, deformation, and dissection but antedated Wisconsin stage.
Stream gravels (Clarkston) accumulated to depth of more than 400 feet
in Snake River Canyon and in lower parts of most tributary canyons.

Type area : Center of area is at Clarkston, Wash.

Clarksville Member (of Waynesville Formation)

Clarksville division (in Richmond Group)*
Upper Ordovician: North-central Kentucky and southwestern Ohio.
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Original reference: A. F. Foerste, 1909, Denison Univ. Sci. Lab. Bull. 14, p.
292,

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 middle member of Waynesville formation. Underlies Blanchester mem-
ber ; overlies Fort Ancient member.

Named for Clarksville, Clinton County, Ohio.

Clarno Formationt
Eocene: Central northern Oregon.

Original references: J. C. Merriam, 1901, Geol. Soc. America Bull,, v. 12, p.
496-497; 1901, California Univ. Pub., Bull. Dept. Geol., v. 2, no. 9, p.
285.

W. D. Wilkinson, 1939, Geologic map of the Round Mountain quadrangle,
Oregon (1:96,000) : Oregon Dept. Geology and Mineral Industries. Under-
lies John Day formation. Stratigraphic position and presence of fossil
leaves indicate Eocene age.

A. C. Waters and others, 1951, U.S. Geol. Survey Bull. 969-E, p. 111-115, pl.
21. Oldest rocks in Horse Heaven district are andesites, tuffs, and tuff-
aceous sediments that constitute a part of Eocene Clarno formation.
Within area the Clarno appears at surface chiefly along a strip about 4
miles long and 13 to 2 miles wide lying between Cherry Creek and Horse
Heaven Mountain. In central and western part of area, it is buried
beneath andesite flows and rhyolite volcanoes that make up the higher
ridges. In southern part of area, erosion has cut deeply enough to reveal
large patches of Clarno rocks. Uptilted beds between southeastern corner
and northern edge of area are 5,800 feet thick ; base and top not exposed ;
nearly all measured units vary greatly in thickness along strike. Sub-
divided into four units. Unit 1, the oldest, consists of andesite flows
interbedded with layers of clay; thickness about 600 feet. Unit 2 consists
of about 1,350 feet of tuffs and a few andesite flows. Unit 3 about 1,700
feet thick. Unit 4 consists of white coarse-grained tuffs and sandy tuffs
that are largely rhyolitic in composition; thickness at least 2,100 feet,
top not exposed.

Typically exposed at Clarno’s Ferry, on the John Day, east of Antelope
near town of Fossil, on Cherry Creek and Burnt Ranch.

Claron Limestone! or Formation

Eocene(?) : Southwestern Utah.

Original reference: C. K. Leith and E. C. Harder, 1908, U.S. Geol. Survey
Bull. 338, p. 41.

E. F. Cook, 1952, Utah Geol. Soc. Guidebook 7, p. 96. In Pine Valley Moun-
tains, Washington County, overlies Kaiparowits formation. Forms pink
band 460 feet thick, consisting largely of lacustrine limestones with
iron-stained basal conglomerate 30 to 80 feet thick. Eastward overlies sue-
cessively older formations until it rests directly on Navajo sandstone.

J. H. Mackin, 1954, U.S. Geol. Survey Mineral Inv. Field Studies Map MF-
14. Claron formation consists of conglomerate, red and gray sandstone
and siltstone, and pink and white limestone; aggregate thickness about
1,400 feet in Granite Mountain area. Bssentially identical in lithology
with, and probably equivalent to, Hocene Wasatch formation at Cedar
Breaks (Pink Cliffs) in Colorado Plateau. Overlies Iron Springs forma-
tion which replaces Pinto sandstone abandoned in area. Conformably
underlies sequence of lava flows and pyroclastic rocks. Eocene(?).

o}
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E. I. Cook, 1957, Utah Geol. and Mineralog. Survey Bull, 58, p. 16 (fig. 2a),
37-38. Formation consists of as much as 1,500 feet of fluvial and lacus-
trine sediments. In Pine Valley Mountains, underlies Quichapa group
(new) with disconformity; overlies Kaiparowits formation; in some
areas, appears to grade into the Kaiparowits, but in other places an
erosion surface is present at base of Claron; where the unconformity is
angular, basal Claron cuts sharply across a surface of low relief devel-
oped on truncated formations down to Navajo sandstone. Three-fold
division : an upper white limestone and calcareous marl; pink calcareous
sandstone; and basal pink conglomerate. Thickness 0 to 1,000 feet; aver-
age 500 feet. Upper Cretaceous(?).

J. H. Mackin, 1960, Am. Jour. Sci., v. 258, no. 2, p. 90 (table 1), 100-103.
Underlies Needles Range formation (new) and in some areas Isom forma-
tion (new).

C. M. Tschanz, 1960, U.S. Geol. Survey Prof. Paper 400-B, p. B295. Studies
indicate that lacustrine limestone near top of Claron is Oligocene or
earliest Miocene, instead of Eocene as formerly believed.

E. F. Cook, 1960, Utah Geol. and Mineralog. Survey Bull. 70, p. 18 (fig. 1),
32-36. Although Claron (Wasatch) formation is listed as Cenozoic, the
lower part of it may be Late Cretaceous. No evidence by which precise
age of Claron in southwest Utah can be determined. The Claron uncon-
formably overlies formations from Kaiparowits down to Navajo sand-
stone; it is overlain conformably or accordantly by Quichapa formation.
lower member of which has zircon age of 28 million years. Age range
could be very Late Cretaceous to Oligocene.

Occurs at and around Mount Claron, Iron Springs region, Iron County.
Clarysville Sandstone (in Conemaugh Formation)*
Pennsylvanian: Western Maryland and northeastern West Virginia.
Original reference: C. K. Swartz, W. A. Price, and H. Bassler, 1919, Geol.
Soc. America Bull,, v. 30, p. 573.
Exposed in Hoffman Drainage Tunnel at Clarysville, Allegany County, Md.

Claverack Conglomerate (in Schodack Formation)

Cambrian: Bastern New York.

G. H. Chadwick, 1946, Am. Jour. Sci., v. 244, no. 8, p. 58. Name given to
limestone conglomerate in upper part of Schodack formation. Has
been mistakenly termed Burden conglomerate.

Type locality : Ham’s Mills [Catskill quadrangle].

Clay City Siltstone Member (of New Providence Formation)

Lower Mississippian: Central Kentucky.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 77, 122, 123-124.
Thin persistent calcareous siltstone 1% to 5 feet above base of New
Providence formation, Stanton facies (new). Thickness 6 inches to 3 feet.
In some areas, overlies Henley shale member.

Well exposed along secondary road, one-half mile northeast of Clay City,
Powell County.

Clay Creek Limestone! Member (of Kanwaka Shale)

Pennsylvanian (Virgil Series) : Eastern Kansas, northwestern Missouri,
and southeastern Nebraska.

Original reference: R. C. Moore, 1932, Kansas, Geol. Soc. 6th Ann. Field
Conf., Guidebook, p. 94, 96 (table).

o]
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G. B. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 24. Thickness about
1 foot in Weeping Water valley, Cass County.

F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water
Resources Rept. Inv. 11, p. vii, 17. Overlies Jackson Park shale mem-
ber ; underlies Stull shale member.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 62 (fig. 23),
67. Dark-blue to bluish-gray limestone, commonly massive and dense;
fusulines locally abundant. Thickness as much as 5 feet. Underlies Stull
shale member ; overlies Jackson Park shale member.

Type locality : Clay Creek, about 1 mile west of Atchison, Atchison County,
Kans. Persistent as far southward as Osage County, Kans.

Claymont Clay Bed (in Silverado Formation)

Paleocene : Southern California.

W. P. Woodring and W. P. Popenoe, 1945, U.S. Geol. Survey Oil and Gas
Inv. Prelim. Chart 12. Pisolitic sandy clay. At type locality, 4 to 6%
feet thick and is about 165 feet above base of formation. Clay is under-
lain gradationally by coarse-grained pebbly quartz-anauxite mudstone and
grades upward into coarse-grained quartzose sandstone also containing
some anauxite. .

Type locality : On Claymont property of Gladding McBean Co. located near
divide between Gypsum Creek and Sierra Canyon, northwestern Santa
Ana Mountaing, Orange County.

Claypole Hills Sandstone (in McLeansboro ¥ormation)

Pennsylvanian: Southeastern Illinois and southwestern Indiana.

J. A. Culbertson, 1932, The paleontology and stratigraphy of the Pennsyl-
vanian strata between Caseyville, Kentucky, and Vincennes, Indiana:
Urbana, Ill., Univ. Illinois, Abs. Thesis, p. 7. Coarse massive sandstone.
Overlies St. Wendells limestone ; underlies Friendsville coal.

Type locality and derivation of name not stated.

Claypool Formation®
Pennsylvanian: Central southern Oklahoma.
Original reference: J. R. Bunn, 1930, Oklahoma Geol. Survey Bull. 40PP,
p. 9.
Covers large area to south and east of Claypool, Jefferson County.

Clay Spur Bentonite Bed (in Mowry Shale)*

Clay Spur Bed (in Belle Fourche Shale)

Lower Cretaceous: Northeastern Wyoming, southeastern Montana, and
western South Dakota.

Original reference: W. W. Rubey, 1930, U.S. Geol. Survey Prof. Paper 165
p. 4.

M. M. Knechtel and S. H. Patterson, 1955, U.S. Geol. Survey Mineral Inv.
Field Studies Map MF-36. Clay Spur bentonite bed is one of uppermost
strata of Mowry shale. Bed is present at or near surface almost every-
where in vicinity of contact between Mowry and Belle Fourche shales
as mapped in this report [northern Black Hills district, Montana, Wyom-
ing, and South Dakota]. Thickness as much as 7 feet, but commonly 2 to
4 f.ee@. Although thickness in a few places is less than 2 inches, no
outcrop of uppermost Mowry strata has yet been noted at which this bed
is missing. Lower Cretaceous.
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86-87. Clay Spur bentonite bed occurs in Belle Fourche-type shale; seems
more logical to include it in the Belle Fourche than in the Mowry.

Named for exposures near Clay Spur, sec. 30, T. 47 N., R. 63 W., Weston
County, Wyo.

Claysville Limestone Member (of Greene Formation)?
Permian: Western Pennsylvania.

Original reference: W, T. Griswold and M. J. Munn, 1907, U.S. Geol. Sur-
vey Bull. 318, p. 78.

Named from town in Donegal Township, Washington County.

Clayton Basalts

Quaternary: Northeastern New Mexico.

Helen Stobbe, 1948, (abs.), Geol. Soc. America Bull,, v. 59, no. 12, pt. 2, p.
1354. Predominantly olivine basalts but include olivine basalts with
quartz inclusions, analcime basanite, nepheline basalts, haliyne basalt,
and olivine-free basalts.

R. F. Collins, 1949, Geol. Soc. America Bull., v. 60, no. 6, p. 1021 (table 2),
1023, 1028-1030, pl. 1; H. R. Stobbe, 1949, Geol. Soc. America Bull,
v. 60, no. 6, p. 1059. At least 75 percent, by estimate, are medium-gray
to black, fine- to medium-grained, slightly vesicular olivine basalts oc-
curring as surface flows and scoria cones. Most vesicular flows weather
to a red brown; less vesicular flow rock tends to remain black. Age,
derivation of name, and geographic distribution given.

G. H. Wood, Jr., S. A. Northrop, and R. L. Griggs, 1953, U.S. Geol. Survey
Qil and Gas Inv. Map OM-141 (sheet 2). Flows range from 10 to 50
feet in thickness and average about 20 feet.

Brewster Baldwin and W. R. Muehlberger, 1959, New Mexico Bur. Mines
Mineral Resources Bull. 63, p. 71-72, 75, 77-79, 115-116, 118, 126-127,
133-135, 137, Undifferentiated Clayton basalt caps broad mesas through-
out central Union County. Individual sheets were named for ease of
discussion although they are petrographically nearly identical: Carrizo,
Herringa, Clayton Mesa (original type Clayton basalt of Collins),
Apache, Seneca, and Gap flows.

Named after outcrops on large Folsom-Clayton Mesa near town of Clayton,
Union County. Also occur in Colfax County.

Clayton Clay*
Pleistocene, upper: Connecticut.
Original reference: R. F. Flint, 1933, Geol. Soc. America Bull, v. 44, no.
5, p. 965-987.
Exposed at Clayton, Hartford County.

Clayton Formation (in Midway Group)?

Paleocene: Southern Alabama, southwestern Georgia, northeastern
Mississippi, southeastern Missouri, and southern Tennessee.

Original reference: D. W. Langdon, 1891, Geol. Soc. America Bull,, v. 2, p.
589-605.

J. M. Weller, 1940, Illinois Geol. Survey Rept. Inv. 71, p. 43, 44. BExposed
at a few places in southern Illinois but probably generally present at
base of Tertiary sediments. Characteristically a more or less marly
glauconitic sand generally about 5 to 8 feet thick. Formerly considered

J. D. Haun, 1958, Wyoming Geol. Assoc. Guidebook 13th Ann. Field Conf., p.
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member of Porters Creek formation. Overlies McNairy formation;
underlies Porters Creek clay.

W. E. Belt and others, 1945, Geologic map of Mississippi (1:500,000) :
Mississippi Geol. Survey. Age shown as Paleocene.

F. S. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim,
Rept. 3-195, p. 6-10. East of Butler County, Ala., name Clayton is used
for all of Midway beds. In Butler County and westward in Alabama
and Mississippi, it is used only for beds below Porters Creek clay. In
Butler and Wilcox Counties, includes McBryde limestone member and
Pine Barren member (both new). In western Alabama and Mississippi,
the Clayton is represented by single unit, Chalybeate limestone member
(new). In western Alabama and east-central Mississippi, the Clayton
thins to a few feet and may be overlapped by Porters Creek clay in
places. From Chickasaw County northward in Mississippi, formation
thickens and in northern Mississippi is probably 60 feet thick. At Clayton,
Ala., section consists of lower zone of about 35 feet of sand and lime-
stone, grading from noncalcareous, Halymenites-bearing sand at base,
through coarse sandy limestone to sand-free hard white limestone at
top, and an upper zone of about 15 feet of hackly gray clay. Formation
thickens eastward to nearly 130 feet in Chattahoochee River, where upper
clay is represented by smooth-textured argillaceous limestone. In north-
ern Mississippi, includes a bed of calcareous siltstone formerly regarded
by Mississippi Geological Survey as base of Porters Creek. This revision
is made to make base of the clay consistently the base of the Porters
Creek in Mississippi and also because this siltstone carries the large
nautiloid Hercoglossa wulrichi, a marker for upper part of Clayton in
central Alabama. Underlies Porters Creek clay.

F. 8. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 29.
Correlation chart shows Clayton in Mississippi, Alabama, and Georgia.
In Georgia, undifferentiated; in Alabama, includes Pine Barren member
below and McBryde limestone member above; in Mississippi includes
Chalybeate limestone member. Underlies and interfingers with Porters
Creek clay.

L. W. Stephenson, 1955, U.S. Geol. Survey Prof. Paper 274-E, p. 98, 100,
101. In Stoddard County, Mo., underlies Porters Creek clay and uncon-
formably overlies Owl Creek formation. Thickness 5 to 10 feet. In
Pulaski County, Ill., unconformably overlies McNairy sand.

Type locality: Cut on Central Georgia Railroad about 1 mile east of
Clayton, Barbour County, Ala.

Clayton Sandstone (in Bluefield Formation)®
Mississippian: Southeastern West Virginia and southwestern Virginia.

Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 298, 383.

Type locality: On waters of Griffith Creek, on road that descends into
this valley, 1.2 miles northeast of Clayton, Summers County. Also
occurs in Mercer and Monroe Counties ,W. Va,, and in Giles County, Va.

Clayton Shale (in Bluefield Formation)*

Mississippian: Southeastern West Virginia.

Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 298, 384.

774-954—vol. 1—66——53
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Type locality: On waters of Griffith Creek, on road that descends into this
valley 1.2 miles northeast of Clayton, Summers County. Also occurs in
Mercer and Monroe Counties.

Clayton Mesa Flow or Tongue (of Clayton Basalt)

Late Cenozoic: Northeastern New Mexico.

Brewster Baldwin and W. R. Muehlberger, 1959, New Mexico Bur. Mines
Mineral Resources Bull. 63, p. 1, 12, 133, 134, 143 (fig. 20). East of type
locality, Clayton basalt consists of many long tongues. For purposes of
this report, these tongues have been named, from south to north,
Carrizo, Herringa, Clayton Mesa, Apache, Seneca, Gaps, and Van Cleve
flows. All basalts rest on sand and gravel of Ogallala-like material in
ancient valleys. Vents that gave rise to’ these basalts are unknown.

Present in eastern Union County.

fClayton Peak Quartz Diorite
Upper Cretaceous or Tertiary, lower: Northern central Utah.
Original references: S. F. Immons, 1903, Am. Jour. Sci., 4th, v. 16, p.
141-147; - F. F. Hintze, Jr., 1913, New York Acad. Sci. Annals, v. 23,
p. 85-143.
In Park City and adjacent districts, Summit County.

Claytonville Dolomite’ (in Whitehorse Group)

Permian (Guadalupe Series): Central northern Texas,.

Original reference: M. G. Cheney, 1929, Texas Univ. Bull. 2913, p. 26,
pL 1.

T. S. Jones, 1953. Stratigraphy of the Permian Basin of west Texas: West
Texas Geol. Soc. p. 30 (fig. 9). Shown on chart as occurring near top
of Whitehorse group.

Caps escarpment 2 miles west of Sweetwater, Nolan County; also at town
of Claytonville, Fisher County.

Claytonville Gypsum (in Double Mountain Group)*
Permian: Central northern Texas.
Original reference: H. T. Morley, 1929, Texas Bur. Econ. Geology, geol.
map of Fisher County.
Fisher County.

Clear Branch Sandstone?!

Lower Devonian: Northern central Alabama.

Original references: C. Butts, 1927, Am. Jour. Sci, 5th, v. 14, p. 366, 367;
1927, U.S. Geol. Survey Geol. Atlas, Folio 221.

G. A. Cooper and others, 1942, Geol. Soc. America Bull, v. 53, no. 12, pt.
1, chart 4. Shown on correlation chart below Frog Mountain sandstone.

‘Named for exposures at Clear Branch Gap through Red Mountain in
Jefferson County, 5 miles south-southwest of Bessemer, Jefferson County.

Clear Creek Gneiss'
Precambrian: Central northern Colorado.
Original references: J. Underhill, 1906, Colorado Univ. Studies, v. 3, no.
4, p. 270; 1906, Colorado Sci. Soc. Proc., v. §, p. 103-122,
Occurs along Clear Creek, Jefferson and Clear Creek Counties,

N
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Clear Creek Gravels
See Moncrief Member (of Wasatch Formation)

Clear Creek Greenstone®
Mississippian(?) : Northwestern California.

Original reference: O. H. Hershey, 1901, Am. Geologist, v. 27, p. 226, 233,
238.

Probably named for exposures on or near Clear Creek, Shasta County.
Clear Creek Limestone! or Chert

Clear Creek Chert (in Ulsterian Group)

Lower or Middle Devonian: Southwestern Illinois and southeastern
Missouri.

Original reference: A. H. Worthen, 1866, Illinois Geol. Survey, v. 1, D.
126-129.

J. M. Weller, 1940, in J. M. Weller and G. E. Ekblaw, Illinois Geol. Survey
Rept. Inv. 70, p. 7, 14-15; J. M. Weller, 1940, Illinois Geol. Survey Rept.
Inv. 71, p. 24. Described in Illinois as Clear Creek chert in Ulsterian
group; most extensively exposed and probably thickest of Devonian
formations. Consists principally of novaculitic chert with variable
amounts of fine-grained siliceous limestone. Thickness not accurately
measured ; not less than 300 feet and may attain maximum considerably
in excess of that figure. Unconformably overlies Backbone limestone;
underlies Dutch Creek sandstone. Grassy Knob and Clear Creek cherts
are so similar they are difficult to differentiate except where intervening
Backbone limestone or its cherty equivalent can be identified.

G. A. Cooper and others, 1942, Geol. Soc. America Bull, v. 53, no. 12, pt. 1,
chart 4. Age shown as Lower or Middle Devonian,

Carey Croneis, 1944, Illinois Geol. Survey Bull. 68, p. 103 (chart), 114-115.
Described in southeastern Missouri as Clear Creek chert; outcrops
restricted to Perry County; largest exposure is between Wittenberg and
mouth of Apple Creek where syncline carries the Bailey below the
surface. Consists of white to buff to chrome yellow thin-bedded chert
with brown to reddish ferruginous bands and some concretionary limoni-
tic masses; strata range from about 1 inch to 1 foot in thickness and
include thin interbedded layers of deeply weathered siliceous limestone
and ferruginous clay. Thickness about 300 feet. At most places, super-
jacent strata have been largely removed either by erosion or through fault-
ing. Thus, contact with Dutch Creek and Grand Tower beds cannot be
studied satisfactorily; top of formation can be determined approximately
in some areas by position of residual sandstone blocks probably marking
the Dutch Creek beds that separate the Clear Creek from overlying
Grand Tower formation; some older strata may have been included in
Clear Creek and in places it may have been mistaken for Bailey and
Grassy Knob strata. Disconformably overlies Bailey formation,

Named from exposures on Clear Creek, Union County, Il

tClear Creek Limestone Member (of Graford Formation)?
Pennsylvanian: Central Texas.
Original reference: N. F. Drake, 1893, Texas Geol. Survey 4th Ann. Rept.,
pt. 1, p. 387, 392.
C. O. Nickell in Wallace Lee and others, 1938, Texas Univ. Bur. Econ.
Geology Pub. 3801, p. 97, 105. The group of limestones in upper part
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of Winchell member of Graford includes the Clear Creek limestone of
Drake (1893) and Plummer and Moore (1921, Texas Univ. Bull. 2132)
plus some higher beds heretofore included in Placid shale member of
Plummer and Moore.

Named for Clear Creek, Brown County.

$Clear Creek Sandstone (in Cherokee Shale)®

Pennsylvanian: Western Missouri.

Original reference: G. C. Broadhead, 1874, Missouri Geol. Survey, v. 1,
p. 57-61, 69, 100.

Named for exposures on Clear Creek, Vernon County.

Clear Creek Series'
Mississippian(?) : Northwestern California.
Original reference: O. H. Hershey, 1903, Am. Geologist, v. 31, p. 231-245.
Southern part of Klamath Mountains.

Clear Creek Volcanic Series*
Triassic(?) : Northwestern California.
Original reference: O. H. Hershey, 1904, Am. Geologist, v. 33, p. 248-256.
347-360.
Trinity and Shasta Counties.

tClear Fork Group*
Pennsylvanian: Western Missouri.
Original reference: G. C. Broadhead, 1873, Missouri Geol. Survey Prelim.
Rept. on Iron Ores, pt. 2, p. 169, 170.
Named for exposures on Clear Fork, 6 miles southwest of Kansas City.

Clear Fork Group!

Clear Fork Formation*

Lower Permian (Leonard Series): Central and central northern Texas.

Original reference: E. T. Dumble and W. F. Cummins, 1890, Texas Geol.
Survey 1st Ann. Rept., p. 188, pl. 3.

R. 1. Dickey, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p. 42.
Term Wichita group (restricted) used for beds of Leonard age between
base of Clear Fork group and top of Wolfcamp series. Cheney proposes
to abandon term Wichita. Clear Fork group comprises (ascending)
Arroyo formation about 250 feet; Vale formation, with Bullwagon dolo-
mite at top and about 360 feet of red shale below; and Choza formation.

L. R. Page and J. R. Adams, 1940, Am. Assoc. Petroleum Geologists Bull.,
v. 24, no. 1, p. 57. Underlies San Andres group.

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull,, v. 24, no. 1,
p. 66 (fig. 1), 97. Clear Fork group includes (ascending) Arroyo, Vale,
and Choza formations. Overlies Lueders group; underlies El Reno (San
Andres) group. Leonard.

Robert Roth, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 8, p.
1412; 1945, Geol. Soc. America Bull,, v. 56, no. 9, p. 898, 905. Overlies
Wichita group; underlies Pease River group.

C. O. Dunbar and others, 1960, Geol. Soc. America Bull, v. 71, no. 12, pt.
1, chart 7 (column 74). Correlation chart shows Clear Fork group in
Texas comprises (ascending) Arroyo, Vale. and Choza formations;



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 833

underlies Pease River group; overlies Wichita group. Name not used in
Oklahoma. Leonardian.

Probably named for Clear Fork of Brazos River, Jones and Shakelford
Counties, Tex.

Clear Lake Sediments®
Pleistocene: Northern California.
Original reference: W, H. Dall and G. D, Harris, 1892, U.S. Geol. Survey
Bull. 84, p. 201-202.
Lake County.

Clear Lake Volecanic series

Quaternary: Northern California.

J. C. Brice, 1953, California Div. Mines Bull. 166, p. 12 (fig. 2), 34-35.
Shown on columnar section as comprising (ascending) rhyolite tuff, olivine
basalt, Perini Hill flows (new), Boggs Mountain flows (new), Cobb
Mountain volcanics (new), pyroxene dacite, obsidian, and Xonocti
voleanics (new). Age relations of individual units are imperfectly
known because some units are isolated and contacts of contiguous flows
are commonly obscured by sliding. Rhyolite tuffs and olivine basalt
flows are intercalated with uppermost Cache beds; apparently younger
than Sonoma volcanics (of middle or upper Pliocene age).

Report covers area of Lower Lake quadrangle, in Coast Ranges, about 70
miles north of San Francisco.

Cleary Coal Member (of Menefee Formation)

Upper Cretaceous: Northwestern New Mexico.

E. C. Beaumont, C. H. Dane, and J. D. Sears, 1956, Am. Assoc. Petroleum
Geologists Bull., v. 40, no. 9, p. 2149, 2157, fig. 3. Proposed for the beds
formerly included in upper part of the Gibson coal member of Mesaverde
formation which overlie the Point Lookout sandstone in southern part
of San Juan Basin. Coal-bearing sandstone and shale unit, 250 to 300
feet thick.

Named from abandoned Cleary mine in SW24 sec. 31, T. 19 N,, R. 1 W,,
San Juan Basin; 2 miles west of La Ventana.

Cle Elum Formation

Cretaceous: Central Washington.

R. L. Lupher, 1944, Washington Div. Geology Rept. Inv. 11, p. 7, 12-15,
pl. 2. Conglomerate, breccia, mudstone, and shale; arenaceous deposits
rare; conglomerates predominate in east and argillaceous materials in
west. Commonly less than 15 feet thick. Underlies Swauk formation;
overlies a basement composed of peridotite and serpentine.

Occurs as series of restricted exposures that extend from upper Peshastin
Creek near Blewett Pass westward to Cle Elum River Canyon, Chelan
and Kittitas Counties.

Cleetwood Dacite Flow, Lava

Cleetwood Cove Dacite Flow, Lava
Pleistocene to Recent: Southwestern Oregon.
J. 8. Diller and H. B. Patton, 1902, U.S. Geol. Survey Prof. Paper 3,
p. 38-39. Cleetwood Cove dacite is one of final flows of Mount Mazama.
Lava is a black, yellow, or brown glass and is broken and rough on top.
Fills an old valley at head of Cleetwood Cove; has thickness of over
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300 feet in middle and tapers to thin edge on both sides. Extends from
rim of Crater Lake northeastward for nearly 3 miles where it disappears
beneath the plain of pumice and glacial material. Forms crest of rim
for nearly a mile, extending upon both sides of Cleetwood Cove, where
it makes prominent cliffs. Upper part of sides of Cleetwood Cove is a
cliff of dacite, beneath which is a layer of pumice succeeded downward
by 350 feet or more of exposed andesitic flows. These subdacite lavas
are continuous around head of cove, but are not exposed. At head of
cove, they are covered by dacite which flowed down inner slope of rim
from caved-in tunnel of Rugged Crest to lake. Some distance above lake,
upon both sides, the flow and platy structure of the dacite overlying
andesite dip toward central stream, which in places dips toward lake at
angle of 35° and lies parallel to present surface. [See Sun Creek Dacite
Flow.]

J. E. Allen, 1936, Jour. Geology, v. 44, no. 8, p. 741-744. Diller believed
that Cleetwood flow was in process of extrusion at time of collapse of
Mount Mazama. The still motile lava poured back down into newly
formed caldera, producing structure he labeled “backflow.” This feature
was used as evidence for theory of collapse of Mount Mazama as opposed
to explosion. Suggested herein that the “backflow” is simply filling of
the inclined vent of Cleetwood flow, which apparently came up along
an east-west fissure dipping steeply southward into prehistoric mountain
and which was subsequently exposed in crater wall.

Howel Williams, 1942, Carnegie Inst. Washington Pub. 540, p. 50-52, 62,
63, 120, 138, pl. 1. In sections northwest of the Wineglass, the Wineglass
welded tuff overlies Cleetwood lava (flow).

Cleetwood Cove is on northern rim of Crater Lake.
Clem Creek Sandstone Tongue (of Wann Formation)
Clem Creek Sandstone Member (of Ochelata Formation)*

Clem Creek Sandstone Member (of Wann Formation)

Pennsylvanian (Missouri Series) : Northeastern Oklahoma.

Original reference: W. B. Emery, 1918, U.S. Geol. Survey Bull. 686-B, p.
2, 3.

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 14 (table 1), 15
(fig. 3), 17-18. Member of Wann formation in report on Pawnee County.
Overlies “Washington Irving” member or in some places separated from
it by as much as 38 feet of silty maroon shale. Underlies an unnamed
section of gray shale, the topmost unit of the Wann.

Named for exposures along Clem Creek in northwestern part of T. 23 N,,
R. 11 E., Osage County.
Clement Member (of Grand Detour Formation)
Middle Ordovician: Northern Illinois.

J. 8. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook
16th Ann. Field Conf., fig. 3. Shown on columnar section as underlying
Hely member (new) and overlying Stillman member (new).

Occurs in Dixon-Oregon area.

Clementsville Limestone Member (of Brodhead Formation)
Lower Mississippian: Central Kentucky.
P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 76, 160-162,
pls. 6, 15. Limestone 10 to 15 feet thick. Included in Liberty facies
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(new) of formation. At type section, Clementsville underlies a 60-foot
unnamed silty shale unit and overlies a 25-foot unnamed shale unit,
Stratigraphically above Caney Creek member (new).

Type section: At Clementsville, along State Highway 70 (and adjacent
slopes) from Woods Creek valley to upland; base of section one-half
mile southeast of Clementsville: top of section one-half mile farther
along highway. Named from village in western Casey County, 1 mile
from Adair County line.

Cleopatra Quartz Porphyry*

Precambrian: Central Arizona.

Original references: L. E. Reber, Jr., 1920, Am. Inst. Mining Engrs. Trans.;
J. L. Fearing, Jr., 1926, Econ. Geology, v. 21, p. 757-773.

L. E. Reber, Jr., 1938, Arizona Bur. Mines Bull. 145, Geol. Ser. 12, p. 59, 62.
May have been early differentiation product of Bradshaw granite.

Jerome district.

Clermont Group (in Allegheny Formation)?*
Pennsylvanian: Central northern Pennsylvania.

Original reference: C. A. Ashburner, 1882, Am. Philos. Soc. Proc., v. 19,
p. 337-348.

Elk County.

Clermont Limestone (in Allegheny Formation)*
Pennsylvanian: Cenfral northern Pennsylvania.
Original reference: C. A. Ashburner, 1880, Pennsylvania 2d Geol. Survey
Rept. R, p. 46, 128.
In vicinity of Clermont, McKean County.

Clermont Shale (in Maquoketa Group)?*
Clermont Shale Member (of Maquoketa Formation)
Upper Ordovician: Northeastern Iowa.
Original reference: 8. Calvin, 1906, Jowa Geol. Survey, v. 16, p. 60, 98.

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 Elgin shaly limestone member ; underlies
Fort Atkinson limestone member.

Named for exposures at Clermont, Fayette County.

Cleveland magnafacies®
Upper Devonian: Northwestern Pennsylvania.

Original reference: K. H. Caster, 1934, Bulls. Am. Paleontology, v. 21, no.
71, p. 28-29.

W. L. Grossman, 1944, Geol. Soc. America Bull, v. 55, no. 1, p. 46. The
complete succession of magnafacies as outlined by Caster for southern
New York and northwestern Pennsylvania is not represented in the
Genesee group. At Cayuga Lake, except for the Geneseo shale, the
group is presumably within the Big Bend magnafacies. Westward, the
rock changes to black and dark-gray thin-bedded shales which fit the
description of the Cleveland magnafacies of Caster. The Geneseo and
Middlesex black shale bands correspond to the Cleveland magnafacies;
black shales of the Hamilton, notably the Marcellus, are likewise Cleve-
land type. If the facies are to be given names and more or less specific
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boundaries, the Geneseo and Middlesex black shales may be considered
tongues extending eastward from the main mass of the Cleveland mag-
nafacies. The Rhinestreet black shale, higher in the Devonian of western
New York, may also be considered a tongue of the Cleveland magnafacies.

Name derived from Cleveland shale.
Cleveland Member (of Ohio Shale)

Cleveland Shale!

Upper Devonian: Northern Ohio.

Original reference: J. S. Newberry, 1870, Ohio Geol. Survey Rept. Prog.
1869, p. 19, 21.

R. E. Lamborn, C. R. Austin, and Downs Schaaf, 1938, Ohio Geol. Survey,
4th ser., Bull. 389, p. 837; Wilber Stout, Karl Ver Steeg, and G. F. Lamb,
1943, Ohio Geol. Survey, 4th ser., Bull. 44, p. 141. Ohio shale has been
divided into three parts: Cleveland shale, Chagrin shale, and Huron
shale.

Wallace de Witt, Jr., 1951, Geol. Soc. America Bull.,, v. 62, no. 11, p. 1352—
1353. At type locality, Cleveland member consists of about 60 feet of
tough bituminous black shale. Thins eastward to featheredge west of
Ohio-Pennsylvania line. Overlies Chagrin shale, and in some areas
contact is sharply defined and in others there is transition zone; under-
lies Bedford shale.

J. F. Pepper, Wallace de Witt, Jr.,, and D. F. Demarest, 1954, U.S. Geol.
Survey Prof. Paper 259, p. 15, 16. In outcrops along Rocky River north
of Berea, Ohio, Cleveland member is 100 feet thick. Upper part is
typically hard dull-grayish-black shale which weathers to thin chips
that are commonly stained rusty reddish brown. Lower part of member,
which was called Olmsted member by Cushing (Cushing, Leverett, and
Van Horn, 1931, U.S. Geol. Survey Bull. 818), contains, in addition to
black shale, many beds of bluish-gray or gray clay shale that range in
thickness from an inch to several feet; some gray to brown siltstones;
many small nodules of pyrite; and several thin siliceous limestones that
are characterized by cone-in-cone structure. Conodont fauna found in
upper 25 feet of Cushing’s Olmsted member is identical with conodont
fauna of the Cleveland (Hass, 1947, Jour. Paleontology, v. 21, no. 2).
The Cleveland and Huron members are practically identical in lithologic
character, and in Erie and Lorain Counties the contact between these
two black shales is drawn arbitrarily below lowest cone-in-cone layer
and above uppermost zone containing large septarian concretions.

Named for exposures at Cleveland, Cuyahoga County.

Cleveland Sandstone (in Kanawha Formation)*

Pennsylvanian: Northern West Virginia.

Original reference: D. B. Reger, 1916, West Virginia Geol. Survey Rept.
Lewis and Gilmer Counties, p. 75, 172.

Crops out along north bank of Little Kanawha River at Cleveland, Webster
County.

Cleveland County red lands®

Hocene: Southeastern Arkansas.

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept.
1888, v. 2, p. 58-59.
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Named for exposures at O. H. Mark’s place, Red Land Township, Cleveland
County.

Cleveland Gulch Quartzite Member (of Hopewell Series)

Precambrian (Proterozoic) : Central northern New Mexico.

Evan Just, 1937, New Mexico School Mines Bull. 13, p. 13 (table 1), 42,
pl. 3. A particularly prominent quartzite in the series. Of sedimentary
origin. Interspersed with Picuris basalts and Vallecitos rhyolites.

Exposed between Tusas and Kiawa Mountains, Petaca area, Rio Arriba
County.

Clews Fanglomerate

Miocene : Southern California.

F. M. Byers, Jr., 1960, U.S. Geol. Survey Bull. 1089-A, p. 15-18, pis. 1, 2.
Consists of lower unit of fine-grained tuffaceous sediments, middle unit
of ridge-forming reddish-brown fanglomerate, which volumetrically con-
stitutes about 90 percent of formation, and upper unit of sandstone with
included tuff beds. Thickness 560 to 660 feet. Unconformably overlies
pre-Tertiary plutonic rocks; wedges out westward between plutonic rocks
and Alvord Peak basalt (new) ; where Alvord Peak is missing, Clews is
overlain by Spanish Canyon formation (new). Middle Tertiary, possibly
early or middle Miocene.

Type locality: Clews Ridge, southeastern part of Alvord Mountaing, San
Bernardino County.

T0lick series’
Precambrian (Llano Series) : Central Texas.
Original reference: T. B. Comstock and E. T. Dumble, 1890, Texas Geol.
Survey 1st Ann. Rept., p. lvii, 274, pl. 3.
Probably named for Click, Llano County.

Cliff House Sandstone (in Mesaverde Group)?!

Upper Cretaceous: Southwestern Colorado and northwestern New Mexico.

Original reference: A. J. Collier, 1919, U.S. Geol. Bull. 691-K.

P. T. Hayes and A. D. Zapp, 1955, U.S. Geol. Survey Oil and Gas Inv. Map
OM-144. In Barker Dome-Fruitland area, New Mexico, includes (ascend-
ing) Barker Dome, Cholla Canyon, Beechatuda and Ute Canyon tongues
(all new). Overlies and intertongues with Menefee formation ; underlies
and intertongues with Lewis shale.

B. C. Beaumont, C. H. Dane, and J. D. Sears, 1956, Am. Assoc. Petroleum
Geologists Bull,, v. 40, no. 9, p. 2158-2159. Nomenclature of Mesaverde
group in San Juan Basin, N. Mex., revised. Name Cliff House sandstone
replaces Chacra sandstone throughout former extent of that unit.

Named for exposures in canyons above the cliff houses of Mesa Verde
National Park, Montezuma County, Colo.

Cliffield Formation

Cliffield Group
Middle Ordovician: Southwestern Virginia and northeastern Tennessee.
B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull., v. 54, no. 6,
p. 823-833, 862-868, 884 (fig. 3), pl. 5. In Tazewell County, the strata
embraced by the Chazyan and Black River groups of Butts (1940, Vir-
ginia Geol. Survey Bull. 52, pt. 1) are subdivided into (ascending) 29



838 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

zones. Name Cliffield is proposed for zones 1 through 9, including the
succession from the base of basal clastics to top of second zone of cal-
cilutite. Facies variations whereby lithologically distinctive zones grade
locally into a thickness of indistinguishable calcilutites prevent succession
herein assigned to the Cliffield from being subdidived into mappable
formations. Where various zones are distinct, as in most parts of Taze-
well County, five members are recognized (ascending) : Blackford, Five
Oaks limestone, Lincolnshire limestone, Ward Cove limestone, and Peery
limestone (all new). Maximum thickness 1,142 feet south of St. Clair
‘Station; minimum thickness 345 feet, on northwest side of Thompson
Valley. Underlies Benbolt limestone (new); contact a disconformity;
disconformable upon Beekmantown dolomite; top of Beekmantown is an
erosion surface with maximum relief of about 200 feet. As here defined,
includes beds which Butts has called Murfreesboro, Mosheim, Lenoir,
Holston, and Ottosee.

B. N. Cooper, 1944, Virginia Geol. Survey Bull. 60, p. 54-71. Cliffield group
is used to apply to middle Ordovician formations southeast of Clinch
Mountain, in Burkes Garden quadrangle. As thus used, includes Black-
ford, Five Oaks, Lincolnshire, Effna, Whitesburg, Athens, and Peery for-
mations. Approximately equivalent to Butts’ (1940) Mosheim-Lenoir-
Holston-Whitesburg-Athens succession of the southeastern belts of
Appalachian Valley.

C. E. Prouty, 1946, Am. Assoc. Petroleum Geologists Bull., v. 30, no. 7, p.
1145-1160. Cliffield group in southeastern Virginia and northeastern Ten-
nessee includes Blackford, Five Oaks, Lincolnshire, Thompson Valley
(new), Ward Cove (restricted), and Peery formations.

Type section: Exposures along Pounding Mill Branch and U.S. Route 19,
south of Norfolk and Western underpass; top is exposed at intersection
of U.S. Route 19 and County Road 637, and base is exposed along east
side of U.S. Route 19 about 50 yards south of highway underpass. Name
taken from Cliffield, a store and station along Norfolk and Western Rail-
road, about 8 miles southwest of North Tazewell, Tazewell County, Va.

fCliffwood Clays'
Upper Cretaceous: Northeastern New Jersey.
Original reference: H. B. Kummel and G. N. Knapp, 1904, New Jersey Geol.
Survey, v. 6, p. 166.
Exposed in clay pits about Cliffwood and at Clifftwood Point on south shore
of Raritan Bay.
Clifton Formation?
Middle Silurian: West-central Tennessee.
Original reference: J. M. Safford and J. B. Killebrew, 1876, Elements of
geology of Tennessee, p. 108, 142-146.
Named for exposures at Clifton, Wayne County.

Clifton Forge Sandstone Member (of Keyser Limestone)1
Lower Devonian: Central western Virginia and West Virginia.
Original reference: ¥. M. Swartz, 1929, U.S. Geol. Survey Prof. Paper
158-C, p. 29.

P. H. Price and E. T.Heck, 1939, West Virginia Geol. Survey [Rept.] Green-
brier County, p. 206. Present in Greenbrier County, W. Va.
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H. P. Woodward, 1943, West Virginia Geol. Survey, v. 15, p. 38, 4244,
Big Mountain shale member, which maintains its identity into Bath
County, Va., is believed to pass literally into lower portion of Clifton
Forge sandstone of Alleghany County, Va., and adjacent areas.

F. G. Lesure, 1957, Virginia Polytechnic Inst. Engineering Expt. Sta. Ser.
118, p. 45. Commonly white to medium-light-gray fine-grained porous
crossbedded and cross-laminated sandstone; some medium-dark-gray fine-
grained argillaceous limestone. Thickness 79 feet in Clifton Forge iron
district. Underlies unnamed upper part of Keyser; overlies Tonoloway
limestone.

Named for exposures at Clifton Forge, Va.

+Clifty Conglomerate Lentil' (in Lee Formation)
Pennsylvanian : Eastern Tennessee.
Original reference: L. C. Glenn, 1925, Tennessee Geol. Survey Bull. 33B,
p. 370-371.
White County.

Clifty Limestonet

Middle Devonian: Northwestern Arkansas.

Original reference: H. D. Miser, 1916, U.S. Geol. Survey Geol. Atlas, Folio
202.

H. D. Miser, 1944, Illinois Geol. Survey Bull. 68, p. 132, 134 (fig. 27).
Sandy compact light-bluish-gray fossiliferous limestone. Maximum thick-
ness 21 feet. Overlies Penters chert; underlies Sylamore sandstone mem-
ber of Chattanooga shale.

Named for East Fork of Little Clifty Creek, Eureka Springs quadrangle,
Carroll County.

fClifty Shale*
Pennsylvanian: Eastern Tennessee.
Original reference: L. C. Glenn, 1925, Tennessee Geol. Survey Bull. 33B, p
370-371.
Clifty and Bon Air, White County.

Climax Porphyry

Tertiary (?) : Colorado. .

E. J. Eisenach and Edward Matsen, 1954, Mining Eng., v. 6, no. 3, p. 27;
J. W. Vanderwilt and R. U. King, 1955, Mining Eng., v. 7, no. 1, p. 43-44;
S. W. Wallace and others, 1960, in Guide to the geology of Colorado:
Rocky Mountain Assoc. Geologists, p. 238-252. Name applied to porphyry
in Climax stock.

Well displayed in Climax mine at Climax, Lake County.

$Clinch Red Shale'
Upper Ordovician: Fastern Tennessee.
Original reference: J. M. Safford, 1869, Geology of Tennessee, p. 297, 298.
Named for exposures on Clinch Mountain, Hancock and Hawkins Counties.

Clinch Sandstone! or Quartzite
Lower and Middle Silurian: Eastern Tennessee, southwestern Virginia, and

southern West Virginia.
Original reference: J. M. Safford, 1856, Geological Reconnaissance of Ten-

nessee 1st Rept., p. 157.
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R. L. Miller and J. O. Fuller, 1947, U.8. Geol. Survey and Gas Inv. Prelim.
Map 76. Sandstone, in Rose Hill district, Lee County, Va., is 257 feet
thick and includes Hagan and Poor Valley Ridge members (both new).
Overlies Sequatchie formation; underlies Clinton shale.

John Rodgers, 1953, Tennessee Div. Geol. Bull. 58, pt. 1, p. 100-104, pls.
Safford’s description makes it clear that in Clinch Mountain area he
included in the Clinch the whole thickness of rocks now classed in the
Silurian system. Keith (1896, Morrison folio; 1901, Maynard folio)

. followed this same usage in mapping this belt. Probably both lower and
middle Silurian rocks are included. A few feet of upper Silurian or
even lower Devonian is present at top, but representatives of the different
series do not appear to be separately mappable. On present map the
whole unit in this belt is mapped as Clinch sandstone. Clinch sandstone
and Rockwood formation are mainly contemporaneous phases of lower
and middle Silurian. In areas intermediate between the two type local-
ities, they grade into each other, though in any one section the sandstone
lies chiefly below. Thickness of Clinch sandstone about 500 feet on Clinch
Mountain. Overlies Juniata formation.

Named for exposures on Clinch Mountain, Hancock and Hawkins Counties,
Tenn., and Scott County, Va.

+Clinch Mountain Sandstone*

Upper Ordovician and Silurian: Eastern Tennessee and western Virginia.

Original reference: J. M. Safford, 1856, Geol. Reconn. Tennessee 1st Rept.,
p.-157. ~

Named for exposures on Clinch Mountain, Hancock and Hawkins Counties,
Tenn., and Scott County, Va.

tCline*
Upper Cretaceous (Gulf Series) : Southern Texas.
Original reference: R. T. Hill, 1901, U.S. Geol. Survey 21st Ann. Rept., pt. 7,
p. 114.
Probably named for Cline, Uvalde County.

Clinetop Algal Limestone Member (of Dotsero Formation)

Upper Cambrian: Central northwestern Colorado.

N. W. Bass and S. A. Northrop, 1953, Am. Assoc. Petroleum Geologists Bull.,
v. 87, no. 5, p. 892 (fig. 2), 893, 898, 899-904. Proposed for ledge-forming
algal limestone and conglomerate unit, 3 to 5 feet thick, at top of Dotsero
formation. At most places, lower half of member consists of course flat-
pebble conglomerate, and upper half consists of crystalline to dense algal
limestone with a crinkly wavy structure. Overlies Glenwood Canyon
member (new). Underlies Dead Horse conglomerate member (new) of
Manitou formation.

Type locality : In Clinetop area, Garfield County, where unit trends north-
eastward across NEY4 sec. 35, T. 3 8., R. 90 W., about 1 mile east of
Clinetop Road and SW¥ sec. 23, T. 3 8., R. 90 W., near Sixmile Lake.

i

+Clingman Conglomerate (in Chilhowee Group)*
Precambrian: Western North Carolina and eastern Tennessee.
Original reference : Arthur 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.
280-281. In Knoxville and Mount Guyot quadrangles, Keith (1895, Mount
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Guyot folio, unpub.) mapped three conglomerates, the Cades, Thun-
derhead, and Clingman, which, in region to the south he later classified
as Great Smoky quartzite. Cades conglomerate is lower member of Great
Smoky quartzite. Thunderhead conglomerate forms the middle and upper
members. Nantahala slate, which overlies upper members of Great
Smoky, was called Hazel slate. The quartzite, which lies east of Nanta-
hala slate at Newfound Gap, Keith called Clingman conglomerate, and he
interpreted the quartzite as overlying the Nantahala (Hazel) slate.
Structural evidence shows that these beds are overturned and that the
quartzite here is the upper member of the Great Smoky on the east over-
turned limb of a syncline enclosing Nantahala slate. South of Newfound
Gap, upper quartzite member is exposed at Mount Collins on Park Road
that leads to Clingman Dome. Southwest of Mount Collins, Nantahala
slate is in narrow syncline, on south limb of which are exposed the under-
lying upper quartzite of Great Smoky formation, and, farther south, the
middle (conglomerate) beds. These conglomeratic beds in outcrops at
Parking Overlook at Clingmans Dome are massive micaceous quartzite in
20-foot beds. It is these beds that Keith (Mount Guyot folio) called
Clingman conglomerate, which he regarded as upper member of the Great
Smoky and so mapped it at Clingmans Dome on crest of Great Smoky
Mountains to west. The conglomeratic quartzite that crops out at Cling-
mans Dome is identical in lithologic character and stratigraphic position
with middle member of Great Smoky quartzite exposed on U.S. Highway
276 and lies well down in the quartzite.

P. B. King and others, 1958, Geol. Soc. America Bull, v. 69, no. 8, p. 958.
Keith originally placed upper part of sequence here termed Great Smoky
group in Hazel slate and Clingman conglomerate; these names are now
abandoned. Clingman conglomerate was supposed to be highest strati-
graphic unit in Great Smoky Mountains. Keith (1907, U.S. Geol. Survey
Geol. Atlas, Folio 143) merged it with his Great Smoky conglomerate, .
apparently on assumption that it had been duplicated structurally. At
Clingmans Dome and other parts of the mountains, coarse sandstone
overlies, in stratigraphic sequence, argillaceous rocks that are here
classed as parts of Anakeesta formation (new). It is believed that these
units of coarse sandstone are layers of Thunderhead lithology that inter-
tongue at varying stratigraphic levels with Anakeesta. The type Cling-
man is probably equivalent to upper beds of Thunderhead sandstone and
lower part of Anakeesta formation on Mount Le Conte, but other units
mapped as Clingman lie at different and higher levels. It seems best to
class these, depending on locality, as beds in the Anakeesta, as tongues of

~ the Thunderhead, or as unnamed parts of the Great Smoky group.

Named for Clingmans Dome, Swain County, N.C.
Clinton Formation, Shale, or Group
Clinton Formation (in Niagara Group)?®

Clinton Formation (in Red Mountain Group)
Middle Silurian: New York to northeastern Tennessee; also Michigan.
Original reference: T. A. Conrad, 1839, Philadelphia Acad. Nat. Sci. Jour.,
v. 8, pt. 1, p. 228-235.

Tracy Gillette, 1940, New York State Mus. Bull. 320, p. 22 (fig. 6). Group
includes Willowvale shale (new) in Clyde and Sodus Bay quadrangles.

H. P. Woodward, 1941, West Virginia Geol. Survey, v. 14, p. 8, 50-145.
Clinton group, in Niagaran series, comprises (ascending) Rose Hill for-
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mation, Keefer sandstone, and Rochester shale. Occurs above Tuscarora
sandstone of Medinan series.

C. K. Swartz and others, 1942, Geol. Soc. America Bull,, v. 53, no. 2, p. 535,
chart 3. In this report [Silurian correlation chart], term Clinton is used
as group in central and western New York and from central Pennsylvania
to northeastern Tennessee and shown to include many formations. From
southeastern Tennessee to northwestern Georgia, the Clinton is shown as
a formation in Red Mountain group.

R. L. Miller and J. O. Fuller, 1947, U.S. Geol. Survey Oil and Gas Inv.
Prelim. Map 76 (2 sheets). In Rose Hill oil field, Virginia, Clinton shale,
overlies Poor Valley Ridge member (new) of Clinch sandstone. Underlies
Cayuga dolomite.

Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 5-190. A compre-
hensive report on Clinton group of western and central New York. In-
cluded in Niagaran series. Overlies Albion group; underlies Lockport
group. units discussed are the Thorold, Oneida, Neahga, Maplewood,
Furnaceville iron ore, Reynales, Bear Creek, Sodus (lower and upper),
Wolcott limestone, Westmoreland (new), Willowvale, Dawes (new),
Kirkland, Herkimer, and Rochester.

J. B. Patton, T. G. Perry, and W. J. Wayne, 1953, Indiana Geol. Survey
Field Conf. Guidebook 6, pl. 1. Clinton group, in Niagaran series. Com-
prises (ascending) Osgood, Laurel, and Waldron formations. Overlies
Medina group; underlies Louisville formation.

R. L. Miller and W. P. Brosgé, 1954, U.S. Geol. Survey Bull. 990, p. 79-83.
Clinton shale, in Lee County, Va., includes about 400 feet of shale and
sandstone lying between Clinch sandstone below and Hancock dolomite
above.

D. W. Fisher, 1954, Am. Assoc. Petroleum Geologists Bull., v. 38, no. 9, p.
1982 (fig. 3), 1993. Discussion of stratigraphy of Medinan group, New
York and Ontario. Silurian system is divided into Medinan, Clinton, and
Niagara groups, the three comprising Ontarian series. Clintonian [Clin-
ton] group comprises (ascending) Reynales, Irondequoit, Rochester, and
Decew formations in vicinity of Hamilton; Neahga, Reynales, Ironde-
quoit, and Decew, at Decew Falls; Thorold (part), Neahga, Reynales,
Irondequoit, Rochester, and Decew at Niagara Gorge; and Thorold,
Maplewood, Furnaceville, Reynales, Sodus, Williamson, Irondequoit,
Rochester, and Decew in Genesee Gorge. For mapping purposes, Grimsby-
Thorold contact is retained as Medinan-Clinton boundary.

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and ‘Chart Ser. No. 1. Rock units of New York Silurian are divided into
(ascending) Medina, Clinton, Lockport, Salina, and Bertie groups.
Lower and middle parts of Clinton group are in Ontarian stage; upper
Clinton strata are in Tonawanda (n) stage (new). Because Thorold of
Gillette (1947) is not continuous with type Thorold at Thorold, Ontario,
name Kodak (Chadwick, 1917) is revived for basal sandstone of Clinton
group in New York. Term Wallington is proposed for limestone formerly
regarded as Reynales at Rochester and eastward. Niagaran series.

Carlyle Gray and others, 1960, Geologic map of Pennsylvania (1 :250,000) :
Pennsylvania Geol. Survey, 4th ser. As mapped, Clinton group includes
Rose Hill formation, Keefer sandstone, and Rochester shale.
Characteristically exposed around Clinton, Oneida County, N.Y.
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Clinton Granitic Gneiss

Pre-Triassic: South-central Connecticut.

John Rodgers and others, 1956, Preliminary geological map of Connecticut
(1:253,440) : Connecticut Geol. Nat. History Survey. Described as red
or pink medium- to coarse-grained platy gneiss; composed of pink micro-
cline, quartz, white oligoclase or albite, and biotite.

H. M. Mikami and R. E. Digman, 1957, Connecticut Geol. Nat. History Sur-
vey Bull. 86, p. 25, 51, pls. 1, 2. Described in Guilford quadrangle where
is has concordant relationship with Haddam tonalite.

Named for town of Clinton, Middlesex County.

tClinton Quartzites®
Silurian: Eastern New York.
Original reference: C. A. Hartnagel, 1905, New York State Mus. Bull. 80, p.
346.
Clipper Gap Formation?
Mississippian ( ?) : Northern California.
Original reference: W. Lindgren, 1900, U.S. Geol. Survey Geol. Atlas, Folio
66.

N. L. Taliaferro, 1943, California Div. Mines Bull. 125, p. 283. Cosumnes
formation (new) rests unconformably on the Calaveras (Clipper Gap)
formation.

J. M. Weller and others, 1948, Geol. Soc. America Bull,, v. 59, no. 2, chart
5 (column 15). Shown on correlation chart in Chesterian series.

Named for exposures at village of Clipper Gap, Placer County.

Cloice Member (of Lake Waco Formation)
Cretaceous (Gulf Series) : Central Texas.
W. 8. Adking and F. E. Lozo in F. E. Lozo, 1951, Fondren Sci. Series, no.
4, p. 122, 139 (fig. 17), 144 (fig. 18). Consists of dark, silty, calcareous
shales with subordinate limestone beds. Thickness 35 feet. Middle mem-
ber of formation; underlies Bouldin member (new) ; overlies Bluebonnet
member (new).
Type section: Cloice Branch, McLennan County; type area is along the
Bosque Escarpment southwest to Moody Hills.
+Cloquet Slate*
Precambrian (upper Huronian) : Northeastern Minnesota.
Original reference: J.E. Spurr, 1894, Am. Jour. Sci., 3d, v. 48, p. 159-166.
Exposed along St. Louis River not far from Duluth, near Thomason, Carl-
ton, and Cloquet, Carlton County.

Clore Limestonet

Clore Sandstone (in Elvira Group)

Upper Mississippian (Chester Series) : Southern Illinois, southern Indiana,
and western Kentucky.

Original reference: S. Weller, 1913, Illinois Acad. Sci. Trans., v. 6, p. 120,
129.

J. M. Weller and A. H. Sutton, 1940, Am. Assoc. Petroleum Geologists Bull.,
v. 24, no. 5, p. 766 (fig. 1), 838-839. Assigned to Hlvira group (new). In
standard Mississippian section, underlies Degonia sandstone and overlies
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Palestine sandstone. Recognized as distinct formation as far east as
central Christian County, Ky. Farther east, overlying Degonia is not
distinguishable, and beds from base of Clore to top of Chester constitute
one of thickest limestone sections of Chester series in Eastern Interior
basin. This consis